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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 mporpaMMmel, npeacraBieHHbIx B PI'OC 00O, a takxke ¢ yuérom deaepanbHON
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaasanus yue6Horo npeamera «Duznkay.

Coneprxanue nporpammbl 1o (HU3UKE HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOy4aroluXcsi ¥ OpraHU3alMI0 U3ydeHUs (U3UKU Ha JIeATEIbHOCTHOW 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
00y4aromxcs.

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

dusnka SBISETCS CUCTEMOOOPA3YIOIIUM JUISI €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH,
Oouosiorueii, acTpoHOMUeH H (HU3NUECKO Teorpadueii, BHOCUT BKJIAJI B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBIseT Haubojee scHble 00pa3lbl MPUMEHEHHUS HAy4yHOro METoja
[IO3HAHUS, TO €CTh CIIOCO0A MOJIY4YEHHUS JOCTOBEPHBIX 3HAHUM O MUpE.

Opna W3 THaBHBIX 3a1a4 (pU3MUYecKoro oOpazoBaHUs B CTPYKType oOiiero oOpa3zoBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAyYHOW TPAMOTHOCTM H HHTEpeca K Hayke ¥y
00y4aroIuxcs.

Wzyuenne ¢usnkun ©Ha 0a30BOM YpPOBHE MPENAINONiaraeT OBJAJACHUE CIETYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBIICHUS,
OLIEHHMBATh U TIOHKMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNS;
MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJIs TIOJTYyYEHHS BBIBOJOB.

Henu wu3ydyenuss (U3MKKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUs ONpPEIEIECHbI B
Konnenuuun npenogaBanus yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit  @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeiabHble MPOTPaMMBL,
yTBepkaEHHON pemenneM Komutermn Munncrepersa npocsenieHus Poccuiickoin @enepanyu
(mpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean n3yyenus pu3nKu:
pUOOpETEeHNE UHTEPECca U CTPEMIICHHS 00yJarolUXCcsl K HAYYHOMY U3Y4E€HUIO PUPO/Ibl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEICTaBICHUH O HAYYHOM METOJ€ MO3HaHUS M (OPMHPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHUS MATEpUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PH3HUKH;

(dbopMUpOBaHHME TMpPEACTaBICHUN O poiau (U3MKH [ PAa3BUTUS APYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHII;

pa3BUTHE TPEICTaBIEHUH O BO3MOXHBIX cepax Oyaymed MpodecCHOHANIBHOW NesTeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIEeMY O0yYEHHIO B 9TOM HallpaBJICHUH.

JlocTukeHne HTUX LeJell mporpaMMbl Mo (u3MKe HAa YPOBHE OCHOBHOI'O OOIIETO
o0pa3zoBaHMs 00ecreunBaeTCs PelIeHUEM CIIEAYIONINX 3a1aY:



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

NpUOOPETEHUE YMEHHUI ONKMCHIBATH M OOBSICHATH (PU3MYECKUE SBJICHHS C HCIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PCLICHHS MPOCTEHIINX PACUYETHBIX 3aa4 C HCIOJIb30BaHUEM (U3NICCKUX
MOJIeJICH, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

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

OCBOEHHE MPUEMOB PabOThI ¢ HHPOPMAaIHel (U3NIECKOTO COIEPKAHMUS, BKIFOUasi HHPOPMAIIHIO O
COBPEMEHHBIX TOCTIKCHUAX (HU3UKH, aHATHU3 U KPUTHIECKOE OLICHUBAaHHE HH(OPMAIIHH;
3HAKOMCTBO €O cdepamu Tpo(hecCHOHATBLHOW JEATeIbHOCTH, CBS3aHHBIMA C (U3UKOH, U
COBPCMCHHBIMU TCXHOJIOTUSAMHA, OCHOBAHHBIMH HAa JOCTUKCHUAX (bPI3H‘I€CKOﬁ HAayKH.

Pabouas mporpamma dopmupyercs ¢ yderoMm padoueil mporpammbl BocnuTaHus MBOY
«Bunmnnckast COLL Ne2 ¢ pycckuM 1 KppIMCKOTaTapCKUM si3bIKaMH 00ydeHus uM. MamyTtoBa A.A.»

®opmel yaera paboueii mporpaMMbl BOCIIUTAHHS

- VYcTaHOBIIEHHE JIOBEPUTENbHBIX OTHOUIEHWH MEXAy MeAaroroM M o0yyaroluMucs,
CTIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydaromMMHUCS TpeOOBaHWN M MPOCHO ydUTENS,
IPUBJICUCHUIO HX BHHMMaHUs K 0OCyKZaeMOoll Ha ypoke HHGOpMaIMM, aKTUBU3ALUU HX
IM03HABATEIILHOM JCITCIIHFHOCTH,

- [loOyxxneHue obOyuwaromuxcs coONogaTh Ha YpOKe OOIIEHpPUHSATBIE HOPMBI IMOBEJIEHMUS,
IpaBwia OOLIEHUS CO CTaplIMMU U CBEPCTHUKAMM, MPUHLMIBI Yy4yeOHOM JUCUMILIMHBI U
caMOOpraHu3aluHy;

-IIpuBnedyenrne BHMMaHUA OOy4arOUIMXCA K LIEHHOCTHOMY acCIEKTy M3Y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3alus ux paboTsl ¢ MOJy4aeMoil Ha ypoKe COlMaibHO 3HAUUMOM MH(OopMaruei —
WunnmupoBanue ee 00CyKACHUs, BBICKa3bIBaHH O0YJaIOIIUMICS CBOETO MHEHHS IO €€ MOBOAY,
BbIPAOOTKH CBOET0 K HEl OTHOLIEHHUS;

-Vcnonb3oBaHMe BOCHUTATENBHBIX BO3MOXHOCTEH cojepxaHus y4eOHOro mpeaMera uepes
JEeMOHCTpalMi0  OOydYarolmMMCs IPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOIO  IOBEACHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MO00pP COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHUs, 3a/1a4 JJIs PELIeHUs, TPOOIEMHBIX CUTYaluil 1 00CYKI€HUS B KJlacce;

-[IpuMeHeHne HHTEpPaKTUBHBIX (GopM paboThl ¢ OOYYAIOUIMMUCS: HHTEUIEKTYallbHbIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, IUIAKTUYECKOIO TeaTpa, WMIPOBBIX METOMMK,
JTUCKYCCUM, KOTOpbIE JAalOT BO3MOMKHOCTb OOyYarolUUMCsi TNPUOOPECTH OMNBIT  BEACHUSA
KOHCTPYKTUBHOTO JTMAJIora; TPYNIOBOI paboThl, KOTOpasi yYUT CTPOUTH OTHOIIEHUS U IeHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- BxirodueHne B ypoK HIPOBBIX NPOLENYP, KOTOPbIE IOMOTalT MOJAEPkKaTb MOTHBALUIO
oOyyaroluxcsi K MOJYyYEHUIO 3HAHUM, HaJIaKUBAaHUIO B KJIacC€ MEXKJIMYHOCTHBIX OTHOIICHUH,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeaIbHON aTMOoc(epsl Ha YPOKE;

-Opranuszanuss medcTBa MOTHBHPOBAHHBIX W APYAUPOBAHHBIX  OOYyYaIOIIMXCS  Hal
HEYCIEBAIOIIMMHU  OJHOKJIACCHUKaMM, B TOM 4YHCIE€ C OCOOBIMM  00Opa30BaTelbHBIMU
MOTPEOHOCTSAMH, JIAIOLIET0 OO0YyYarolmMMCSl COLMAJIbHO 3HAYMMBIN ONBIT COTPYJHUYECTBA U
B3aMMHOM TOMOIIIM KaK OCHOBBI JUISI OBJIQZICHUS TTI00aJIbHBIMU KOMITETEHIIUSMU;

-lHuuuupoBaHrie W TMOAJIEP)KKA  UCCIENOBATENbCKOM  NEATENbHOCTH B dopMme
WH/JWBUIYAIBHBIX W TPYIIOBBIX IPOEKTOB, YTO JaeT BO3MOXHOCTb HPUOOPECTH HAaBBIKU
CaMOCTOSITENIFHOTO ~ PELICHUS] TEOPETHUYECKON MpoOsieMbl, Te€HEpUpPOBaHUA U  OGOPMIICHUS
COOCTBEHHBIX MJIEH, YBaKUTEIBHOIO OTHOIIEHHMS K YYXHM HIESIM, MYOJIWYHOTO 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, pa3BUBAIOIINX SMOLMOHAIBHO-IICHHOCTHYIO cepy
pebeHka;

-PazBute y  oOydwarommxcs  MO3HABATENBHOM  aKTHBHOCTH,  CaMOCTOSITEIBHOCTH,
MHUIUATUBBI, TBOPUECKUX CIOCOOHOCTEH, (hopMHUpOBaHHE I'PaXAAHCKONH MO3UIMH, CIOCOOHOCTH K
TPYAy W KU3HU B YCIIOBHUSX COBPEMEHHOTO MHpa, (POPMUPOBAHHE y OOYYAIOMIUXCS KYIbTYPHI
3JI0pOBOT0 1 Oe30macHoro o0pas3a KU3HU;

-O01eHue ¢ 1eThMHU, TPU3HAHUE UX JOCTOMHCTBA, TIOHUMAHUE U IPUHATHUS UX

-MogenupoBanue cuTyalui s BbIOOpa MOCTyNKa 00y4arouIMUCS;

-Opranu3zanus Uit 00y4aromuxcsi CUTYaIMii KOHTPOJIS M OILICHKH, CAMOOLICHKH

-Bxirouenne cuctembl moomipeHusi y4eOHOI/colManbHOW YCINEUIHOCTH U MPOSBIICHUS
AKTUBHOM >KM3HEHHOU MO3HUIIMH 00YJaIOIINXCS;

-Opranuzanus ¢opM UHAUBUIYATLHOMN U IPYNIIOBOM pabOThI

- Onopa Ha [IEHHOCTHBIE OPUEHTUPHI O0yUAIOIIUXCS;

-Pemenne HeTUnUyHBIX 337a4 10 GopMHUPOBaHUIO GYHKIIMOHATBHONW I'PAaMOTHOCTH;

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

-BriitoueHre B ypOK HWIrPOBBIX MPOUEAYP, MOAACPKUBAOIIMX MOTHBAIMIO JETEH K
¢dbopMupoBanui0 (GYHKIIMOHAIBLHOW TPAaMOTHOCTU: MOUCKY M OCBOCHHUIO 3HAHMI, Hala)XKHUBaHHUIO
MMO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHU B KOMMYHHKAIIUU, YCTAHOBJICHHUIO JOOPOKEIATEIIHLHOTO
B3aMMOJICHCTBUS JIJIs1 KOOTIEPALIUU B UTPE

-Opranuzanusi MHAUBUAYAIbHBIX W TPYIIOBBIX MPOEKTOB ISl (POPMUPOBAHUS MPOEKTHOMN
KyIbTYpbl Kak TIJIOOQJIbHOM KOMIETEHIMH B COCTaBe (YHKIIMOHAJIBHOW TIpPaMOTHOCTH —
CaMOCTOSITEJIbHOE ~ KpEaTUBHOE  pelIeHHe MpodiieM U KU3HEHHO-NIPaKTUYECKUX  3ajad,
reHepupoBaHue U OQopMIIeHHE COOCTBEHHBIX WJCH, YBaXKCHHE UYKUX HACH, OMBIT MyOIHMYHOTO
BBICTYIUICHUSI © KOMMYHUKAIIMK C ONIIIOHEHTAMH, apTyMEHTHPOBAHUS M KPEATUBHOTO OTCTAUBAHUS
CBOCH TOUKH 3pEHUs

Ha wsyuenwe ¢usuku (06a30BBI ypOBEHB) Ha ypOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
orBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 4aca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeZIeINi0).

[Ipennaraemslii B mporpamMme mo Gpu3MKe MepedeHb JTadOpaTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEH1aTeNbHBIN XapaKTep, YUUTENb JeJaeT BbIOOp MPOBeIeHNUs 1a0OpaTOPHBIX padOT U OIBITOB
¢ Y4€TOM MHAMBHUAYAIBHBIX OCOOCHHOCTEH 00y4aronnxcs, CIUCKa YKCIIEPUMEHTAIbHBIX 3aJaHUMH,
IpeiaraéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 1o (pU3HKeE.
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNM 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 n3MepeHuid. MexayHapoaHasi CUCTeEMa €IUHMII.

Kak ¢u3suka u 1pyrue ectecTBeHHbIE HAyKU W3Y4alOT Npupoay. EcrecTBeHHOHAYyYHBINH METO
MO3HAHMS: HAONIOZCHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIJIBHIKEHHE TUIIOTE3, SKCIEPUMEHT IO
MIPOBEpPKE THIOTE3, OOBSICHEHHE HalOionaeMoro siBieHusa. OmnucaHue (QU3NYECKUX SBICHUH C
IIOMOILIBIO 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 TUIMOTE3bl: JAIBHOCTh IMOJETA IMIAPUKA, MYIIEHHOTO

TOPU30HTANILHO, TeM OO0JIbIIIEe, YeM OO0JIbIle BHICOTA MYCKA.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOECHHE BEILIECTBA.

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

ArperaTtHble  COCTOSIHUS ~ BEIIECTBA: CTPOCHUE Ta30B, IJKUJIKOCTEH U  TBEPIBIX
(KkpucTalinueckux) Ted. B3anMMocBsS3p MEXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM CTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.
Hab6monenue nuddysun.
HabGmnronenue siBnenuii, 00bICHIIONUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padomol u onvimul.

OreHka n1uaMeTpa aToMa METOJIOM PsiioB (C UCToJIb30BaHUEM (hoTorpaduii).
OnbIThI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

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. B3anmoaeincTBHe TeNl Kak NPUYMHA H3MEHEHUS
CKOpPOCTH JBIKEHHMsS Ten. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTs BemiectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMa BELIECTBA.

Cuila kak xapakTepUCTHKa B3auMojeicTBus ten. Cuiia ynpyroctd U 3akoH I'yka. U3Mepenue
CUJIBI C TIOMOIIBIO TMHAMOMETpA. SIBIeHHE TATOTEHHS U Ciia TsokecTd. CHila TSHKECTH Ha JAPYTUx
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, HalpaBJICHHbIX 110 OJJHON MPSIMOH.

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 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHMsI OT Beca Tejla U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

JaBnenue. CriocoObl yMEHBIICHUS U YBEJIWYEHUS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUd ra3a oT o0béma, TeMneparypsl. [lepenaua naBineHuss TBEPAbIMU TEIaMU, KUAKOCTAMU U
razamu. 3akoH Ilackana. [lHeBmaTmueckue MamuHbl. 3aBUCHUMOCTb JIaBJICHUSI JKUJIKOCTU OT
riyounsl. ['unpocrarndyeckuii napagokc. Coobmiaronuecs cocynbl. [ mapaBimueckiue MeXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuUMHBI CylIecTBOBaHUS BO3IYLTHOU
obomoukn 3emun. OmbiT Toppuuemmu. M3mepenue arMocepHOTO JaBICHHS. 3aBUCHMOCTH
aTMoc(hepHOro aBiIeHUsS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s usmepenus arMocpepHoro
JaBJICHUS.

JleiicTBHE JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teno. BeITankuparomias (apXuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPaTyphl.

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 BBITAIKMBAIOLIEN 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 MOrpyKEHHON B )KUAKOCTh YaCTH TeJa.
OrnpeneneHne BBITATKABAKOLIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBIL, JEMCTBYIOLIEH HA TEJIO B KUAKOCTH, OT MAacChl
Tena.
OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKMBAIOLIEH CHIIBL, JEMCTBYIOLIEH Ha TEIO B
KHUJKOCTHU, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YaCTU TeJa U OT IUIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue  apeomerpa  WIM  KOHCTPYMPOBAaHUE  JIOAKM M ONpEJEIEHHE €€
IrPy30I0AbEMHOCTH.

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 nmoreHuuanbHas sHeprud. [IpeBpaieHue ogHoro
BH/Ia MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAaHEHHUs SHEPTHUHU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

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. TenioBble IBJICHUS.

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

Mopnenu TBEPAOro, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BemlecTBa. Kpucramnuueckue 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. CBs3pb Temmeparypbl €O CKOpPOCTbIO TEILUIOBOTO JBUKEHUS YacCTHLL.
Buytpennss sueprusi. CriocoObl M3MEHEHHSI BHYTPEHHEHM SHEPTHH: TEIUIONepeiada U COBEPILICHUE
paboTel. Buasl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4YEeHHUE.

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

Bnaxxnocts 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.

Habmtonenne 6poyHOBCKOTO IBUXKEHUSI.

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 pabomot u onvimel.
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.
OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS BO3[yXa OT €ro o0b&Ma W HarpeBaHHs WU
OXJIaKICHUS.
[IpoBepka rumoTe3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B TEPMOMETPHUYECKOI
TpyOKe OT TeMIepaTyphbl.
Habntoienne u3MeHeHMs BHYTPEHHEH »SHEpruuM Tejla B pe3ylbTaTe TeIulonepenayd U padboThl
BHELIHUX CHUII.
HccnenoBanue siBiieHus TEII0oOMeHa Py CMEIIMBAHUU XOJIOJHOM U Topsiueil BOJBIL.
OmnpeneneHre KOJIUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C HarpeTbiM
METaJUIMYECKUM [IUIMHAPOM.
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 MarHMTHOTO MOJIS1 HA MPOBOJIHUK 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 onvimel.
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.
W3mepeHnue u peryimpoBaHue CUIIbl TOKA.
W3mepenue u perynupoBaHuie HaMPSHKSHHUS.
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 CEYCHUSI U MaTepuaa.
IIpoBepka TmpaBmiia CJIOKEHUS HANPSDKEHUH TIPU  IOCJIEOBATEIbHOM COEAMHEHUH JBYX
PE3UCTOPOB.
[IpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenne paboOThI HIEKTPUYECKOTO TOKA, UIIYILIETO 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, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHS KATYIIKH C TOKOM U MarHUTa OT
CHWJIBI TOKA U HAIPaBIIEHUS TOKA B KaTYIIIKE.
N3ydenue neiicTBUsI MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u usyueHue paboThl AIEKTPOABUTATEINS.
N3smepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAaHOBKH.
OnpITEI IO MCCIENOBAHUIO SIBICHUS SJICKTPOMArHUTHON WHAYKIWU: HCCIEIOBAaHUE H3MEHEHUN
3HAYEHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
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Pasnen 8. Mexanuveckne siBJICHHUS.

Mexanndeckoe ABwkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBLHOCTH
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOIuHEHHOEe JBWXKeHHMe. HepaBHOMepHOE
npsAMoMHeiHOe JBuUkeHHe. CpefHss W MIHOBEHHas CKOPOCTh Teja IMpPU HEPaBHOMEPHOM
JIBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMOJIMHEHHOEe aBmkeHue. CBoOomHoe majneHue. OnbIThl
lanunes.

PaBHoMepHOE ABMKEeHME 1O OKpYXHOCTH. llepmon u wactora oOpaimenus. JluneliHas u
YIJI0OBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHUE.

[TepBriii 3akoH HeroTona. Bropoit 3akon Herotona. Tperuii 3akon Hprorona. Ilpuniun
CYINIEPIIO3HULINH CHIL

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

Cuna TSHKECTHU W 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHUE CBOOOJHOTO MaJCHHUS.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpy3Ku.

PaBHOBecue marepuanbHO TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsokecTH.

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

Mexanuueckass pabota ¥ MOIIHOCTh. PabGora cunm Tspkectd, ynpyroctd, TpeHus. CBs3b
sHeprun U padotel. lloTeHumanbHass SHEpPrusi Tena, MOJHSATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[loTrenuumanpHas sHeprus cxaroud npyxuHsl. Kuneruueckas sHeprus. Teopema 0 KMHETHYECKOM
SHEPTrUu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

Habnronenne MexaHMYeCKOTro ABMKEHHSI T€JIa OTHOCUTENIFHO PAa3HBIX TEJNl OTCUETA.

CpaBHeHME IyTEH M TPACKTOPUN IBUKEHUS OJHOTO M TOTO XK€ Tejla OTHOCUTEIBHO Pa3HbIX Tell
oTCcy€Ta.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Habmroienne ABM>KEHUS Tela Mo OKPY>KHOCTH.

Habntoienne mMexaHW4ecKuX SIBJIEHUH, MPOUCXOAmMX B cucreMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHUKEHHH OTHOCUTEIBHO KaOMHETa (DHU3HKH.

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 SHEPTUM NPU B3AUMOJAECUCTBUHU TEJI.

. CoxpaHeHue UMITyJIbca IpU HEYNIPYTOM B3aUMOJIEHCTBUH.

. CoxpaHenue uMIynbca Npu a0COMOTHO YIPYTOM B3aUMOJEHCTBUH.

. HaOnroieHue peakTMBHOTO IBUIKEHUS.

. CoxpaHeHue MeXaHU4eCKOW SHEPTUH NMPU CBOOOIHOM IaICHUH.

. CoxpaHeHne MEXaHUYECKON PHEPTUH NP IBUYKEHUU TEJIa MO/ IeHCTBUEM TIPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.
KonctpynpoBanue TpakTa uisi pa3roHa M JaJIbHEHIIEr0 paBHOMEPHOTO ABWKEHUS IIapUKa WIH
TEJEKKH.
Omnpenenenue cpenHel CKOPOCTH CKONBXKEHHS Opycka WM JBWKCHHS IIApUKa 1O HAKIOHHON
MJIOCKOCTH.
Ornpesenenre yCKOpeHUs Tella Py PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUW 0€3 HavaIbHOU
CKOpPOCTH.
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[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 GUINCHTA TPEHUS CKOJIBKECHUSL.

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

MOJIBI>KHOTO 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 JBM)KEHHUU.

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. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

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.
PacrnipocTpanenre npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJENHN).
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 KoueOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpHoAa KojaeOaHN OABEIIEHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHUoia KojeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl Tpys3a.
[IpoBepka HE3aBUCHMOCTH IepHoJia KosieOaHH rpy3a, HOJBEIIEHHOIO K HUTH, OT Macchl Ipys3a.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOAa KoJIeOaHU MPYKUHHOTO MasgTHHUKA OT MacChl
rpy3a " *KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

Paznes 10. D1eKTpOMarHuTHoOeE M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

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

DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BostHOBBIE CBOICTBA 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».
[Torydenne n300pakeHHId ¢ TOMOIIBIO COOMPAIOIIEH 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.

OmnswiTel Pe3epdopaa u mnanerapHas monenb atroma. Mogens aroma bopa. Mcmyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas Mopmens aromHoro sapa. HM3orombel. PanumoaktuBHble mnpeBpaunieHus. 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 MPOAYKTOB.
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 MOTYb TIPEIHA3HAYEH JJIsi CUCTEMATHU3AIMU B 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 y4eOHBIH Mpeamer.
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IIpy M3yyeHun NaHHOTO MOJAYJIS PEaIUu3yITCS U CUCTEMATU3UPYIOTCS BUIBI ACSATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHUE MPEAMETHBIX U METalpPeAMETHBIX MNIAHUPYEMBIX
pe3yabTaToB 00ydeHus, (GpopMupyeTcs eCTeCTBEHHOHAYYHAATPAaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOAOB HCCIEIOBaHUs SBJICHUNH TNPUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUAMHU OOBSICHAThH
(1)I/I3I/ILICCKI/IG SABJICHUS, IPUMCHAA MOJTYYCHHBIC 3HAHUA, pCIIATh 3a/la4i, B TOM YHUCJIC KaUCCTBCHHLIC
U DKCIEPUMEHTAJIbHBIE.

[IpyHIMNIHAIBHO JEATENbHOCTHBIA XapakTep JAHHOIO pasfena peanusyercs 3a C4ET Toro,
YTO 00y4arolrecs BhIIOJIHAIOT 331aHUs, B KOTOPBIX UM IPEJIaraeTcsi:

Ha OCHOBC IOJYYCHHBIX 3HAHUM pacrio3HaBaTb U HAy4YHO OOBSICHSATH (I)I/I3I/I‘-IGCKI/IC SBJICHHUA B
OKpY>KaIoIlel IPUPOJIE U TIOBCEJHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBIC MCTOJAbI HMCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX HBJIGHI/Iﬁ, B TOM 4YHUCJIC AJId
IIPOBEPKHU T'MIIOTE3 U MOIYYECHHS TEOPETUYECKUX BBIBOJIOB;
0OBACHATH HAayY4YHBIC OCHOBEIL Hanbosee BaXKHBIX [[OCTI/I)KCHI/If/'I COBpPCMCHHBIX TCXHOJIOI‘PIﬁ,
HaIpuMep, NPAaKTHYECKOTO MCIOJIb30BAaHUS PA3JIMYHBIX MCTOYHUKOB HSHEPIMM HA OCHOBE 3aKOHA
MMpeBpalIiCHUA U COXpPaHCHU BCCX U3BCCTHBIX BUJAOB SGHCPTHHU.
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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
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX 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 UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nMuecKkoi HayKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaskIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIECTBEHHO3HAYUMBIXU ITUYECKUX MTPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUH (PU3UKH;
- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCHpPUSTHE JCTETUYECKUX KauecTB (U3MUYECKOM Hayku: e€ TapMOHUYHOIO TOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, 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 HCCIICIOBATEIBCKOM IEATEIIFHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAIBHOIO 0J1ar0NMOJTyYHA:
- OCO3HaHHWE IIEHHOCTH 0e30macHOro 00pa3a >XKU3HH B COBPEMEHHOM TEXHOJOTHYCCKOM MHpE,
BXHOCTH TMpaBWJI OE30MacHOr0 TMOBEICHHUS HAa TPAHCIOpPTE, Ha JOpOrax, C JIJICKTPUYECKUM H
TEIUJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSAX;
- chopMHupOBaHHOCTH HaBbIKa pedIiekcuu, TPU3HAHKME CBOETO MIPaBa HAa OMIMOKY M TAKOTO K IIpaBa
y IPYTOro 4eJI0BEKa;
6) TpyA0BOro BOCIIUTAHUSA:
- aKTUBHOE y4yacTHe B pEIICHWU TMpaKTUYeCKUX 3adad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHu3aIyu, ropoja, Kpas) TEXHOJIOTHYECKON U COMAIbHON HANPABIEHHOCTH, TPEOYIOIINX B TOM
gucie 1 GU3NIeCKUX 3HAHUM;
- HIHTEPEC K MPAKTUIECKOMY U3YUYEHHUIO MPOodecCrid, CBI3aHHBIX ¢ (DU3UKOM;
7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMS:
- OpUEHTaIlUg Ha MPUMEHEHHE (QU3MYECKUX 3HAHUU JIJIS PEIICHUs 3a7a4 B 00JACTH OKpPYIKaroIen
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 COUAJIBLHOI U MPUPOIHOI 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 ()OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM uucie (GOpPMYTUPOBATH HACH, MMOHATHUS,
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 U BBISBISTH B3aMMOCBS3H MPHUPOJbI, OOIIECTBA U IKOHOMHUKH, 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 IporpaMMsbl 0 (PU3UKE Ha YPOBHE OCHOBHOI'O 00I1Iero 0Opa3oBaHus
y oOyuatomerocss Oyayr cGhOpMHpPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
MO3HABATENIbHBIE YHUBEPCAJIbHBIE YyueOHbIE JACWCTBHUS, KOMMYHUKATHBHBIE YHHBEPCAIbHbBIE
yueOHbIe eHCTBUS, PETryIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIe EHCTBUS.

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 INPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISTh MPUYUHHO-CIIECTBEHHBIC CBA3M NPU H3YYCHHHM (PU3NYECKUX SBICHUN U TPOIECCOB,
JIeN1aTh BBIBOJBI C MCIOJIb30BaHUEM JIEAYKTHBHBIX M MHJIYKTHUBHBIX YMO3aKJIIOUEHHH, BBIABUIATH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

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

Ba3oBble uccienoBarenbckme 1eiCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MMO3HAHUS;

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

OLIEHUBATh HA MPUMEHUMOCTH M JIOCTOBEPHOCTh MHPOPMALIUIO, TIOTYICHHYIO B XOJI€ UCCIIETOBAHHS
WM SKCTIEPUMEHTA;

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

IIPOrHO3MPOBATh BO3MOKHOE JajibHelIIee pa3BuTue (PU3HUECKUX MPOLIECCOB, a TAK)KE BBIABUTATH
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 HHTEPIPETHPOBATh HWH(OPMALMIO Pa3IMYHBIX BUAOB U
dhopm npecTaBIeHNus;

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

KoMMmyHukaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUSA:

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 TOJJIepKaHue OJIaroXKenaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATh CBOM CYXACHHUSI C CYKICHUSMH JPYTMX YYaCTHHUKOB Juajora, oOHapyXHBaTh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEJCTABIATh PE3yJbTaThl BBINOJIHEHHOIO (PU3MUYECKOro OmbITa (IKCIEPHUMEHTa,
WCCTIEIOBAHMS, TIPOEKTA);
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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:
pacrpenenaTh poi, 00CYKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM PabOThI, 0000MaTh MHEHHUS
HECKOIBKHX JIIOJICH;

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

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMUH TPOAYKT MO KPUTEPUSM, CAMOCTOSTEILHO
cOpMyYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszaums:

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

OPUEHTHPOBATHCS B Pa3NUYHBIX MOJIXOJaX MPUHATHS pelleHud (MHAUBUAyaTbHOE, MPUHATHE
pellieHus B TpyMIe, IPUHITHE PEIICHUI TPYIIOoii);

CaMOCTOSITENTFHO COCTABJIATH AITOPUTM pEHICHUs (PU3MUECKON 3a7aui WM IIJIaHa MCCIEIOBAHUS C
y4€TOM UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh Ipe/aracMble
BAPUAHTHI PELICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeIaraTh IiaH €€ U3MEHEHNUS,

OOBSCHATh MPUYUHBI JOCTUXKEHHS (HEIOCTHIKEHUS) Pe3yNbTaTOB NESATENIBHOCTH, JaBaTh OILICHKY
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 PE3YNIbTAaTa LENIH U YCIOBUSIM;

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
Hay4yHbIE€ TEMBI U TAKOE YK€ MPaBO PYroro.

IHNPEAMETHBIE PE3YJBbTATHBI

K koHny oOydenuss B 7 KJjiacce NpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCSl YMEHUH:
MCIIOJIb30BaTh MOHATHS: (PU3NUYECKHE U XUMUYECKHE SBJICHUS, HAOI0IeHUE, SKCIIEPUMEHT, MOJIEIIb,
TUIOTE3a, €AWHULBI (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEIleCTBa
(TBEpmoe, KHIKOE, raz3o00pa3zHOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpUs, paBHOJACHCTBYIOMAs cuia, Aedopmarus (yrnpyras, IiacTuyeckas),
HEBECOMOCTD, COOOIIAIOIINECS COCYIbI;
paznuyath sBiIeHus (aTudQys3us, TEMI0BOe ABMKEHHUE YaCcTUIl BEIIECTBA, PAaBHOMEPHOE JABUKEHUE,
HEpPaBHOMEPHOE JIBJKEHUE, WHEpLMs, B3aMMOJAEHCTBHE TeJl, paBHOBECHE TBEPABIX TEI C
3aKpENJIEHHON OChIO BpallleHUs, Mepeaada IaBlIeHUs TBEPABIMU TEJIaMH, KUIAKOCTSIMHM 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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pacrio3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3NUYECKHX SIBICHUN B OKPY)KAIOLIEM MHUpPE, B TOM UYHUCIIE
¢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 PbHIO, pHIYAard B TEJ€ YEIOBEKa, IPU 3TOM IEPEBOIHUTH
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€EM, INIOTHOCTb BELECTBA, BPEMs, I1yTh, CKOPOCTb, CPENIHASA CKOPOCTh, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, BeC Tela, CWia TPEeHWs, JAaBiieHue (TBEPLOro Tena, JKUIKOCTH, Tasa),
BBITAJIKUBAIOIAs CHJIA, MEXaHWdeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOX(QPHUIMEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHYECKAs: M MOTCHIMAIbHAS SHEPTHs), IpU
OINMCaHWU MPABUIIBHO TPAKTOBATh (PU3UYECKUIA CMBICI UCIOIb3YEMBIX BEIMUYMH, UX 0003HAUEHUS U
eNUHUIBl (U3NYECKUX BEIUYMH, HAXOOUTHh (HOPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYIMMU BEIMYMHAMHU, CTPOUTH TpaUKM HM3Y4YEHHBIX 3aBUCUMOCTEH (pu3nueckux
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 (0JI0Ka), «30J0TO€ MPABHUIIO» MEXAHHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKOH SHEprHH, MpU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMAaTHUYECKOE BhIPAXKECHUE;
OOBSICHATH (PU3NYECKHE SBJICHHUS, IPOIIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYMHHO-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 neicTBUS, UCTHONB3YS 3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHaIM3a YCJIOBHUS 3a/laud 3allUChIBaTh KPaTKOE YCJIOBUE,
HOJICTABIATh (pU3MUEcKHe BeJIWYMHBI B (OPMYIbI U MPOBOJUTH PACUEThI, HAXOJUTH CIPABOYHBIE
JaHHBIE, HEOOXOIMMBIE JIJISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTD OTYYSHHONU (hrU3HIecKOi
BEJIMYHHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpEHIMTh MpH MOMOLIM (PU3UYECKHX METOJO0B, B
OMMCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPSIEMOE IMPEANONOKEeHHE (TUIOTE3y), pa3iaudaTbh |
MHTEPIPETHUPOBAThH MOITYUYEHHBIN pe3yabTaT, HAXOAUTh OLUIMOKU B XOJ€ OIBITA, JeaTh BBIBOBI 110
€ro pe3yiabTaram;

IPOBOJIUTH OMBITHl MO HAONIOACHUIO (DU3UYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tem:
(bopMynMpOBaTh TMPOBEPSEMBbIE MPEINOJIOKEHHUs, COOMpaTh YCTAaHOBKY M3 IPEAJIONKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0 OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CHUIIbI U TeMIEpaTyphl
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¢
UCIIOJIb30BAHUEM TPAMBIX HU3MEPEHUI (3aBUCHUMOCTH IIYTH PaBHOMEPHO IBHXYIIETOCS Tejaa 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, BBITAIKUBAIOLIEH CUJIbI OT 00bEMa NMOrpyKEHHON YacTH Telna
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 y4eOHOTO HMCCIIeIOBaHMs, cOOUpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIEdys
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 KOCBEHHBIC H3MEPEHHsS (U3NYECKUX BEIUYMH (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 BBIIOJIHEHUH HW3MEpPEHUN codupartb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHHE UCKOMOM BEJIMUUHBI;
co0IoIaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
YKa3blBaTh MPHUHIMIBL JEHCTBHS NPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS COCYbl, OapoOMeTp, phlyar, MOJBHMKHBI W HEMOJBHXHBIN OJIOK,
HaKJIOHHasl IIJIOCKOCTb;
XapaKTepu30BaTh MPUHLIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha UX ONMCAaHUsA (B TOM YMCJE: MOJIIIMITHUKY, YCTPOWCTBO BOJOMNPOBOA, IMIPABINYECKUN Tpece,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIONb3ysl 3HAHUS O CBOWCTBax
(bu3nYeCKUX SIBICHUH U HEOOX0qUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOANUTH TPUMEpPHl (HAXOAUTHh WHGPOPMALMIO O NPUMEpPax) MPAKTHYECKOTO HCIOIb30BAHUS
(bu3HYECKUX 3HAHWU B IMOBCEAHCBHOW JKU3HH IS oOecriedueHrs: 0€30MacHOCTH MPHU OOpaIieHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbsi U COONIIONEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpee;
OCYLIECTBIATh OTOOP MCTOYHMKOB HMH(popManuu B VHTepHETe B COOTBETCTBUU C 3a/JaHHBIM
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 33aJaHWil  HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(bU3NIEeCKOTO COJepKaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTu VIHTepHeT, BiajeTh mpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(POpMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIE KPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
uHbopManuy (GU3MUECKOT0 COACPIKAHUSA, B TOM UYHUCIIE ITyOJMYHO AETaTh KPaTKHe COOOIICHUs O
pe3yabTarax MPOEKTOB MM Y4eOHBIX HCCIEIOBaHUM, IpPHU 3TOM TIPaMOTHO HCHOJIb30BATh
M3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHEH;
IIPU BBIMOJHEHUHM Y4EOHBIX MPOEKTOB M HCCIIEAOBAaHHUM pacrpenenirtbh 00f3aHHOCTH B TpyIIe B
COOTBETCTBHUHM C MOCTaBJICHHBIMU 3aJ[a4yaMH, CJICUTD 32 BHIMOJIHEHUEM IJ1aHa JAEHCTBUM, a1eKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ| B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIINX.

K kxoHny oOydenuss B 8 kJiacce npeaMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCSl YMEHUH:
WCTIOJB30BaTh TOHATHSA: Macca W pa3Mepbl MOJICKYJN, TEIUIOBOE JABIDKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHHSI BEIIECTBA, KPHUCTALITMYECKHE M aMop(dHBIC Tela, HACHIIEHHBIH |
HEHACBIIIEHHBII Tap, BIAXHOCTh BO3/AyXa, TEeMIlepaTypa, BHYTPEHHSS HHEpPrus, TEIUIOBOH
JBUTATENb, JJIEMEHTAPHBIA JJIEKTPUUECKUI 3apsij, OJCKTPUYECKOEe TI0Jie, TPOBOJHHUKH U
JUAJIEKTPUKH, TIOCTOSTHHBIHM I€KTPUYECKU TOK, MArHUTHOE MOJIE;
pa3nuyath SBICHUS (TEIUIOBOE pacIIMpeHHe W CKaThe, TeIulolepenava, TEIUIOBOE PaBHOBECHE,
CMayMBaHMEe, KalWUISpHbIE SBJICHHS, HCHApeHHe, KOHACHCAIMs, IUIaBJIE€HHE, KPUCTAJUIN3aIUSL
(oTBepneBaHME), KWIIEHUE, Terlonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKIHUS, HU3Iy4EHHE),
QJIEKTpHU3allUs  TeJl, B3aUMOJCHCTBHE 3apsAloB, JEHCTBHA DIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHWEe, B3aUMOJICHCTBHE MAarHWTOB, JEHCTBHE MAarHUTHOTO TOJS HAa TPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHas MHAYKIMS) 1O OMUCAHMIO MX XapaKTepPHBIX CBOWCTB M Ha 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,
KPHUCTaJUTBI B TIpHpoJIe, n3nydeHne CoiHIa, 3aMep3aHre BoI0EMOB, MOPCKHE OpU3bI, 00pa3oBaHHE
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, TOJSIPHOE CHUSHUE, NMPU ATOM IEPEBOJAUTH MPAKTUUYECKYIO 33/ayy B y4eOHYIO, BBLIEISATh
CYIIECTBEHHBIC CBOIMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBAaTh U3YYEHHbIE CBOWCTBA Ted M (U3MUYECKUE SBJICHUS, UCTIOIb3Ys (PU3MUECKHUE BETUUMHBI
(Temriepatypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAeNbHAas TEIIOEMKOCTh BEILECTBa,
yZeIbpHas TEIUIOTa IUJIaBJIEHUS, yJeJIbHAs TEIUIOTa Napoo0pa3oBaHus, yJeiabHas TEIJI0Ta CTOPaHUs
TOIUIMBA, KOX(PQPHUIIMEHT MOJE3HOTO JEHCTBUS TEIJOBOW MAIMHBI, OTHOCHTENbHAs BIIAXKHOCTb
BO3[lyXa, OJJIEKTPUYECKUI 3apsij, CUila TOKa, 3JIEKTPUYECKOE HaIpsHDKEHHE, CONPOTUBIICHHUE
MIPOBOJHKKA, YJEJIbHOE COMPOTHBIICHUE BEIECTBA, paboTa U 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 TpPa(UKH HM3YYEHHBIX 3aBUCHMOCTEH (U3NYECKHX
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 TN, B TOM YHCI€ M B KOHTEKCTE CHUTyalUi
[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 3a7add B 2-3 JEHCTBUS, UCIOJB3YS 3aKOHBI U (DOPMYJBI, CBSI3bIBAIOIIME
¢u3nveckre BEIMYMHBI: HA OCHOBE AaHajHM3a YCIIOBHS 3a/laud 3alChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAaTOK JIAHHBIX JUIS pELIEHUs 3aJadyd, BBIOUpATh 3aKOHbI U  (QOPMYJIBI,
HeoOXonuMBbIe il e€ pelleHus, MPOBOJUTh pacué€Thl U CPaBHUBATH IMOJYYCHHOE 3HAUYCHUE
($U3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh po0JIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHU (PU3NUYECKUX METOJIOB, UCIOIb3Ys
OMMCAaHUE HCCIEAOBAaHUSA, BBIIEIATH NPOBEPIEMOE MPEANOI0KEHHE, OIEHUBATh IMPaBUIBLHOCTH
MOPsAJIKA IPOBEEHUS UCCIIEN0BaHU, 1€TIaTh BBIBOBI;

MPOBOAUTH OMNBITHl MO HAOMIOAEHHIO (U3NYECKUX SBICHUM WM (U3MYECKUX CBOICTB Tel
(KanuIIsipHbBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
mpolrecca OCThIBAHMS M HArpeBaHUs NpPU M3JIyYEHHM OT IIBeTa M3Jydaromeil (Mmoriomaronei)
MTOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPhI )KUJKOCTH U IJIOLIAAHN €€ TOBEPXHOCTH,
UEKTPU3aLKs TEJI W B3aUMOACHCTBHE JJIEKTPUYECKHUX 3apsiioB, B3aUMOJEHCTBHE IMOCTOSHHBIX
MarHMTOB, BU3YyalU3alisi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JAEWCTBUS MAarHUTHOIO IMOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHWTa, CBOMCTBA JJIEKTPOIBUIATENS IOCTOSHHOIO
TOKa): (OpMyYIHpPOBaTh MPOBEPSEMbIE MPEANOJI0KEHNS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOIO
000pyZI0BaHUs, OIKCHIBATh X0 OIbITa U (POPMYITUPOBATH 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;

MPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3MYECKON BENWYMHBI OT JPYyrol ¢
HCIOJIb30BaHUEM MPSMBIX W3MEpPEHUl (3aBUCHMOCTb COINPOTUBIIEHHUS MPOBOJHMKA OT €r0 JJIUHBI,
IUIOUIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEIBHOIO CONPOTUBIIEHHSI BELIECTBA TPOBOJHHUKA, CUJIBI TOKA,
UYIIEro Yepe3 MPOBOJIHUK, OT HAPSDKEHUST Ha MMPOBOJHUKE, UCCIIEJOBAHKE MOCIEeI0BATEIbHOTO U
napajieIbHOT0 COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATH UCCIEI0BaHHE, COOMPATh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUsI, CIeysl MPEeIJIOKEHHOMY IJIaHy, (UKCUPOBAaTh PE3yJIbTaThl MOJYYEHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaHKOB, JeNaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIIEI0BaHMS;
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MPOBOANTHh KOCBEHHBIC H3MEpeHUs (PU3NYEeCKHX BeNW4YWH (yIelbHas TEIUIOEMKOCTh BEIIECTBa,
CONPOTUBIIEHUE TPOBOJHHMKA, padOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH
U3MepeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIeAys MpPEII0KEHHOW WHCTPYKIUH, U
BBIYUCIISATH 3HAYCHUE BEITHYMHBI,
coOJro1aTh MpaBUiia TEXHUKH OE30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
XapaKTepU30BaTh MPUHLUIIBI AEHCTBUS U3yYECHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha MX omnMcaHug (B TOM YHCIE: CHCTeMa OTOIUICHHMSI OMOB, TMTPOMETp, HapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUYMK DICKTPUUECKON DHEPTUH, SIEKTPOOCBETHTEIBHBIC MPUOOPHI,
HarpeBaTeNbHbIE DJIEKTPONPUOOPHI (IPUMEPDI), FIEKTPUUECKUE MPEIOXPAHUTEIH, SJICKTPOMArHmr,
ANEKTPOABUTATENh MMOCTOSHHOTO TOKA), UCIIOJIb3YSl 3HAHUS O CBOMCTBaX (DM3MYECKHUX SIBJICHHUUA U
HeoOxouMBble (hHU3HUECKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTENbHBIE MPHOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, IBUTATEIH
BHYTPEHHEIO CTOpaHMsl, JJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBbI JJIEKTPHUYECKUX LEene ¢
MOCIIE0BATENBHBIM U MAPAIIEIbHBIM COSIMHEHUEM DIIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;
MPUBOJUTH TPHUMEPHl (HAXOIUTh WH(GOPMALKMIO O MpPUMEpax) MPAKTHUECKOTO HCIOJIb30BAHUS
(bu3nyecKUX 3HAHUN B MOBCEAHEBHOW YKU3HU ISl o0ecrieueHrs 0e30MmacHOCTU MpH OOpalleHUuH C
npubopaMu M TEXHUYECKUMHU YCTPOWMCTBAMH, COXPAHEHHUS 3J0POBbS W COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;
OCYIIECTBIISITh MOMCK HH(pOpManmuu (U3NIECKOTO coaepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUHA U TIyTEM CPaBHEHHS JIOTIOTHUTEIBHBIX NCTOYHUKOB BBIACIATH WH(HOPMAIIUIO,
KOTOpasi SIBJSETCS] IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;
WCIIOJIb30BAaTh IPH  BBHIMOJTHCHHH YYCOHBIX 3aJlaHUi  HAYYHO-TIONMYJSPHYIO  JINTEPATYPY
(U3HYECKOTO CONIePIKAHMUS, CIIPABOYHBIC MAaTEPUAIBI, Pecypchl ceTH MHTepHeT, BIajeTh nmpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPAaTKHUE yCTHBIE COOOMIeHHs, 0000mas nHhopManuio u3
HECKOJIBKUX HMCTOYHHKOB (DH3UYECKOTO COJCpKAHUS, B TOM YHCJIEC MyOJIMYHO MPEACTABIAThH
pE3yNbTaThl IPOSKTHON WIIM UCCIIEI0BATENbCKON AESITENbHOCTH, IPU STOM IPaMOTHO HCIOJIB30BATh
M3YYCHHBIN MOHATUIHBIN anmapat Kypca GU3UKH, COMPOBOKIATh BRICTYIUICHUE TIPE3CHTAIINCH;
MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3MUYECKUX TMPOIIECCOB PACIPEAETSAThH
00s13aHHOCTH B TPYIINIE B COOTBETCTBHH C MOCTaBJICHHBIMHU 33/1a4aMH, CIEIUThH 32 BBITOJIHEHUEM
IJIaHa JCHCTBUH HM KOPPEKTHPOBATh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIH BKIAJ B
JeSITeNbHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHE, MPOSBISAS TOTOBHOCTh
paspeniaTh KOHMIUKTHI.

K koHiy oOydenuss B 9 kJjiacce MpeAMETHBIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHA:
UCIIONIb30BaTh MOHATHUS: CUCTEMa OTCYETa, MaTepHallbHas TOYKA, TPAeKTOPUS, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JABIKEHUs, Aeopmarius (ynpyras, miacTudeckas), TpeHHe, IEeHTPOCTPEMUTETbHOE
YCKOpPEHHE, HEBECOMOCTbh M MEPErpy3KH, IEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEIO, IEHTP TSHKECTH
TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHe KoJeOaHusl U BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
JJICKTPOMArHUTHBIC BOJIHBI, IKaja JJCKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPHl HCIYCKaHWS W TIOMJIONIeHMs, anb(a, Oera- U ramma-u3IydeHHs,
W30TOIIBI, SJICPHASI SHEPTETHKA;
pa3nuyath  sSBIEHUS  (paBHOMEpHOE M HEPaBHOMEPHOE  MPSMOJIMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOIHOE TMaJicHUEe Tell, pABHOMEPHOE JIBIKCHHE
M0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIDKEHHE, KoyieOaTelbHOE JIBIKCHUE
(3aTyxaromme ¥ BBIHYXKJICHHBIE KOJieOaHUs1), PE30HAHC, BOJIHOBOE JBIDKEHUE, OTPAKECHHE 3BYKA,
MPSIMOJMHENHOE pPACIpOCTpaHeHHE, OTPAKEHHE U TMPEIOMIICHHE CBETa, TMOJHOE BHYTpPEHHEe
OTpaXCHHUE CBETa, Pa3lIOXKEHHE OENOro CBeTa B CIEKTP M CIOXKEHHE CIEKTPAIbHBIX IIBETOB,
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JUCIEepCUsl CBETAa, ECTECTBEHHAs pPaJMOAaKTUBHOCTb, 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 sBJIECHUS B NPUPOJE: NMPUIUBBI M OTJIMBBI, JBHXKEHUE MIaHeT COJHEYHOU 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 U3JIyYeHHUH, eCTeCTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKUE Jy4H, PaAHMOAKTUBHOE W3JIydCHHE IPUPOIHBIX MHHEPAJIOB,
JEICTBUE pPAJMOAKTUBHBIX M3JIYy4EHUH Ha OpraHU3M 4YeJOBEKa), NpU 3TOM IE€PEBOJIUTH
IIPAKTUYECKYIO 33/1ady B Y4e€OHYIO, BBIACIATH CYILECTBEHHbIE CBOWCTBA (IIPU3HAKM) (PU3HMUECKUX
SIBJIICHHI;

OIUCHIBATh U3YUCHHbIE CBOMCTBA Tel U (PU3MUECKHUE SIBICHUS, UCIOJb3YsI (PU3NUECKUE BEINYUHBI
(cpenHsis W MIHOBEHHAs CKOpPOCTb Tejla Ipd HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
IIepEMELIEHHE, IIyTh, YIJIOBasi CKOPOCTh, CHUJIa TPEHMS], 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 HEpPrus, 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 (PU3MUECKUX BEJIWYUH, 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 BCEMHPHOTO 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
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMCHIBaTh €I0 MAaTEMAaTUYECKOE BHIPAYKEHUE;
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 H3Yy4YEHHBIX CBOWCTBA (DU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7auu (ONMUparoLIecss Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIIbl, cBsI3bIBAIOLINE (PU3HMUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3alMChIBATh
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 Mpo0OJIeMbl, KOTOPbIE MOYKHO PELIUThH 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 WIM (QU3NYECKHUX CBOWCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHs] SHEPruH, 3aBUCUMOCTb MEpHOa
KoJIeOaHUH TPY>KUHHOT'O MasiTHUKAa OT MaccChl Ipy3a U ®KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYJIbI MaJbIX KOJeOaHWM, MPSIMOIMHEHHOE pPacIpOCTpPAaHCHHE 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 0OOpYZOBaHUS, 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, 3aBUCUMOCTH YTJa
OTpaXEHHsI CBETa OT YIJla MaJeHHss M yIriia MPeJOMIICHUS OT yIJla TaJeHUs): IJIaHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOSTEIBHO COOHMpaTh YCTAHOBKY, (MKCHPOBATh pE3yJbTaThl IOTYyYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BUAE TaOnHIl U rpaduKoB, J1eNaTh BHIBOJBI MO pe3yIbTaTaM
UCCIICIOBaHMS,;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MYECKHX BEIMYMH (CPEIHssE CKOPOCTh M YCKOpPEHHE Tela
IpU PABHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, >KECTKOCTh MPYKUHBI,
KO3 (OUIIMEHT TPEHHsI CKOJLKEHHS, MEXaHHYecKas padoTa W MOIIMHOCTb, YacTOTa M HEPHOA
KoJIeOaHUH MaTeMaTHYECKOTO U MPY>KUHHOTO MAasSTHUKOB, ONTHYECKasi cujia cCOOMpAIOIel JTHH3HI,
paaroaKTHBHBIA ()OH): IJIAHUPOBATH M3MEPEHUs, COOMPATh SKCHEPHMEHTAIBHYIO YCTAaHOBKY M
BBITIOJIHATh U3MEPEHHs, CIEAYS MPEATIOKECHHON WHCTPYKIMU, BBIYMCISATH 3HAYCHUE BEITUYMHBI 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 GU3UKA U CONMPOBOXK/IAThH BBICTYITICHHE MPE3CHTAIeH
¢ yuéToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KVIACC
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Ne HaumeHoBaHue pa3jiesioB " TeM | KosinuecTBO 4acoB DJIEeKTPOHHbBIE
n/n NporpamMmbl Bcero Kontpoabnsbie | [Ipakruueckne | (HudposBbie)
padoThbI padoThbI o0pa3oBaTejibHbIE

pecypchl

Paznen 1.@u3uka u e€ posib B NO3HAHMH OKPY/KAIOIIEr0 MUpa

11 ®duszuka - HayKa o IpUpoae 2 bubmuoteka I[IOK
https://m.edso00.ru/7f416194

1.2 du3nYeCKUe BEITUYNHBI 2 1 bubnuorexa [HOK
https://m.edso00.ru/7f416194

1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 bubnuoreka HOK
https://m.edso00.ru/7f416194

Wroro no pazneny 6

Pa3nes 2.JlepBoHayasbHble CBeIeHUS O CTPOCHMH BellecTBa

2.1 CtpocHue BemecTra 1 bubnuoreka HOK
https://m.edso00.ru/7f416194

2.2 JIBrokeHHe W B3aUMOJICMCTBHE  YacTHil | 2 1 bubnuorexa [HOK

BEIIIECTBA https://m.edso00.ru/7f416194

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubnuoreka HOK
https://m.edso00.ru/7f416194

Wroro no pazueny S)

Paznen 3./IBu:kenne u B3auMojaeiicTBue TeJl

3.1 MexaHH4eCKOe OBUKEHUE 3 bubmanoreka [HOK
https://m.edso00.ru/7f416194

3.2 WNueprus, Macca, TIIOTHOCTH 4 1 bubmunorexa [HOK
https://m.edso00.ru/7f416194

3.3 Cwnna. Buner cun 14 1 2 bubnnoreka [HOK
https://m.edso00.ru/7f416194

Wtoro no pazneny 21

Pasznen 4./laByieHune TBEPABIX TeJl, )KUAKOCTEl U ra3oB

4.1

‘J_—[aBJ‘IeHI/IC. Ilepenaua naBneHust TBépI[LIMI/I‘ 3

| Bu6nuoreka [TOK



https://m.edsoo.ru/7f416194
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TeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 bubnuoreka LHOK
https://m.edso0.ru/7f416194
4.3 ATMochepHoe 1aBJICHHE 6 bubnuorexa LHOK
https://m.edso0.ru/7f416194
4.4 JleiicTBHE )KUIKOCTH U raza Ha NOTpyxKEHHOE B | 7 2 3 bubnuoteka I[IOK
HUX TEJIO0 https://m.edso0.ru/7f416194
Wtoro no pasneny 21
Paznen S5.Pabora u MOIIHOCTB. JHEPIrUs
5.1 PaGora u MontHOCTH 3 1 bubnuorexa [HOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MexaHU3MBI ) 1 bubnmnoreka I[IOK
https://m.edso0.ru/7f416194
5.3 Mexannyeckast SJHeprus 4 1 1 bubnmnoreka I[IOK
https://m.edso0.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME | 68 4 12
8 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHnoBanue a3aeJi0B u TeM (uudpoBbie)
Ne n/mm R — p Beero KonTpoabubie IlIpakruyeckue 06 p?‘? OBATEIbLHDIC
padoThI padoTsI pecype
Paznen 1.TensioBble siBJieHUsI
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 1 ﬁgggﬁ;;iioom 17§ 41%?(};
bubnuoreka HOK
1.2 Ternosbie mporieccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no paznery 28

Pazjien 2.0JiekTpuyecKre H MATHUTHBIE SIBJICHUSI
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DneKTpuuecKue 3apsabl. 3apsbKeHHbIE Tela U

bubnuoreka LHOK

2.1 HUX B3aUMOJICHCTBUE ! https://m.edsoo.ru/7f4181ce
. . bubnunoreka LIOK
2.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 20 hitps://m.edsoo.ru/7f4181ce
bubnuoreka HOK
2.3 MarsuTHbIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarduTHas UH U 4 Eubmorexa LOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
9 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBanue pasaesion " TeM (undposbie)
Ne m/m NMpOrpamMmbl Bcero Kontpoarssie | lpakruaeckne o0pa3oBaTe/ibHbIE
pecypcsl
Pasznea 1.Mexannuyeckue siBJeHUS
11 Mexannueckoe JIBIDKEHHE U CIIOCOOBI €ro 10 bubnuoreka HOK
' OIUCAHUA https://m.edsoo.ru/7f41a4a6
. bubnuoteka [HOK
1.2 Bsanmonelicraue Ten 20 https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
1.3 3aKoHbI COXpaHCHHS 10 https://m.edsoo.ru/7f41a4a6
Wroro o pasnmeny 40
Paznea 2.MexaHn4ecKHe K0J1€0aHUSA U BOJTHBI
bubnuoreka HOK
2.1 MexaHmrieckue KoneoaHus 7 https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 bubmorexa LIOK

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

15

Pa3znen 3.2/1eKTpoMarHuTHOE 10J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

31 DJIEKTPOMarHuTHOE noJje noo 5 bubnuoTeka HOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4.CBeToBbIe IBJICHUSA
bubnuoreka HOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnuoreka HOK
4.2 JIMH3BI 1 onTHYECKUE TPHUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoTeka [HOK
4.3 PasnosxeHue 6emoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3pen 5.KBaHTOBLIE IBJICHUSA
bubnuoTeka [HOK
51 Hcnyckanue 1 morjaouieHue cBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmmoreka [HOK
5.2 CTpoeHHE aTOMHOTO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
53 SInepHble peaknun 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6.IloBTOpHUTE/IHHO-0000 120N MOLY1b
6.1 [ToBTopenue u 0000LIEHHE COAEPKAHMS 9 5 bubnuoreka I[IOK
' Kypca ¢pu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro o pasnmeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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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, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUUECKOE SBIICHHUE

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) GU3NIECKUX ABICHUN

14

1.5

1.6

1.7

1.8

OIKCHIBATh M3YYCHHBIC CBOWCTBA TN U (PU3UYCCKUE SIBJICHHS, HCIOJB3YsI
(du3HYECKUe BEIMYWHBI, TIPH ONMUCAHHWH IMPABUIBHO TPAKTOBATh (DU3HUSCKUN
CMBICJI HCIIOJIb3YEMbIX BEJIIMYHMH, X O003HAUYCHUS W CIUHMIBI (DU3HYCCKHUX
BEJIMYMH, HAXOJAUTH (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEITUINHY
C JPYrUMH BEIMYMHAMH, CTPOUTh TpPAPUKH HM3YyYCHHBIX 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
3aIlIMCbIBATb €0 MAaTCMATUYCCKOC BhIPA)KCHUC

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 W3y4eHHBIX CBOilcTBa (U3NYECKUX SBICHHH,
(bu3nyYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemiaTts pacu€THble 3a7auu B 1 — 2 elCTBUS, UCMONB3Ys 3aKOHBI B (hOPMYIIBI,
CBsI3BIBAONINE (DM3MUSCKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aadd
3aMKiChIBaTh KPaTKoe YCJIOBHE, TOJCTaBIATh (PU3UYECKHEe BETUYUHBI 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 OIIMCAHUU HUCCIIEAOBAHNS BBIICIIATH IPOBEPSIEMOE 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: (OpMYITHUPOBATH MPOBEPSEMBbIE TPEINONOKEHU, COoOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OPYAOBaHHUSA, 3alUCHIBATh XOJ OIbITA H
(GhOpMyYIUPOBATH BHIBOIBI

BBITIOJTHSITH MPSMbBIE U3MEPEHHUS C UCTIOJIb30BAHUEM AHAJIOTOBBIX M IIU(PPOBHIX
nprOOpPOB, 3aMUCHIBATH MMOKA3aHUS TPHUOOPOB C YIETOM 3aJaHHON aOCOTIOTHOM
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, Cleaysd NpeAIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE MNPEAJIOKEHHBIX
TabIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEpEHUs  (DU3MYECKUX  BEIMYWH, CIEAys
NPEUIOKEHHOW MHCTPYKIMU: TPU BBIIOJHEHUH H3MEpeHUuil colOuparb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOU BEJIMUMHBI

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

yKa3blBaTh TMPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepu30BaTh MPUHLUIBI AEHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUYECKUX
YCTPOMCTB C IOMOLIBIO MX OIMCAaHUs, MCIOJIb3YysSd 3HAHUSA O CBOMCTBAX
¢u3nueckux  ABJIEHUH W HEOOXOoAMMble  (U3UYECKUE  3aKOHBl U
3aKOHOMEPHOCTH

NPUBOANUTH NMPUMEPH! (HAXOAUTh MHMOPMAIHIO O MPHUMEPAX) MPAKTUIECKOTO
UCMOJIb30BaHUS  (PU3MUECKMX 3HAHMM B  TOBCEIHEBHOW JKM3HM IS
oOecrnieueHus 0€30MacCHOCTU MpU OOpaIleHUU ¢ NMpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbSl U COOJIOACHUS HOPM 3KOJOIMUYECKOIO
MOBEJICHUS B OKPYXAIOUIEH cpeae

OCYIIECTBIISITh OTOOpP HCTOYHMKOB HWHpopManmu B cetdu HHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS
3HaHUH U MYTEM CPAaBHEHHS Pa3IMYHBIX HCTOUHUKOB BBIICISATH HH(POPMALIHUIO,
KOTOpAas SIBJISIETCS MPOTUBOPEUUBOM MIIM MOXKET ObITh HEIOCTOBEPHOM

1.17

1.18

1.19

UCIIONIb30BAaTh MPU BBHINOJHEHUU 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 IUChbMEHHbIE W YCTHBIE COOOILICHMS 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
NOHATUIMHBIN  ammapar Kypca (HU3UKH, CONPOBOXKAATH  BBICTYIJICHHUE
Mpe3eHTalnen

MpPU  BBHITIOJIHEHUH YYEOHBIX TIPOCKTOB U UCCIECNOBAHUM paCIpENessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/]Ja4aMHU, CIIEAUTD
3a BBINOJIHEHHUEM IIJIaHa NEWCTBUN, aIcKBATHO OIIEHUBATh COOCTBEHHEBIN BKJIA
B JICATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBUE,
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 4ucie (GU3NYECKHUE SIBICHUS B MPHUPOJE, IPU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NUYECKUX SBICHUN

1.4

1.5

OIMUCHIBATh HM3y4YCHHBIC CBOWCTBA Tell M (DU3MYECKUE SIBJICHHUS, HCIOJIb3YS
(bu3nvecKkue BEJIMYUHBI, IPU OMHCAHUU MPABUIBHO TPAKTOBATh (BH3UUCCKUI
CMBICT HCIOJIb3YeMbIX BEJIMYHMH, OOO3HAUCHHUS M EIWHHIBI (HUINUSCKUX
BCJIMYKMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUCCKYIO BEIUYHHY
C JpYyrMMH BEJIMYMHAMH, CTPOUTHh TpadUKH H3YYCHHBIX 3aBUCHMOCTEH
(UBHYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3UUECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3YS
W3YYCHHBIC 3aKOHBI, PU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKEHHE

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 ¢
noMompio 1 — 2 u3ydeHHBIX CBOICTBAa (DM3WYECKHUX SBICHUH, (PU3MUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTHU

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 (OPMYIBI, HEOOXOIMMBIE IS €€ pEeUIeHHS,
OPOBOAMTH PAcUYEThl M CpPaBHHUBATh IONYYEHHOE 3HA4YeHHE (UIUUYECKOM
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELINTh MPH HOMOIIN (PU3HYECKUX
METOJOB, HCIOJIb3ys OIMCAaHUE MCCIECIOBaHUs, BBIACIATh IIPOBEPIEMOE
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 TMPENJIOKEHHOTO OO0OpYIOBaHMS, OMKCHIBATH XOJA OMNbITA U
(bopMyITHUPOBATH BHIBOIBI

BBITIOJHATH MPSIMbIE U3MEPEHUS C MCIOIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PU3UYECKHUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C YUIETOM
3a/IaHHOM a0COTIOTHOM MOTPEIIHOCTH

1.11

HPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PU3MUECKOM BEIMUYUHBI OT
JIPYroi C UCIOJIb30BAaHUEM MNPAMBIX WU3MEPEHUI: IJIaHUPOBATh UCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh HM3MEpPEHUs, CJleays MperIokKEeHHOMY
IUIaHy, (PUKCUPOBATH PE3ybTAThl MOTYYEHHON 3aBUCHMOCTH B BHJIE€ TaOIUI] U
rpauKOB, JeJIaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

IPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEJIMYMH: IUIAHUPOBATh
U3MEpEeHUs], COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPeII0KeHHOM
WHCTPYKIUU, U BBIYUCIATh 3HAYECHHUE BEJIMYUHBI

1.13

1.14

1.15

coOuro/iaTh MpaBWiIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
00opyI0BaHEM

XapaKTepu30BaTh MPHUHIMIBI JEHCTBHUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OIMCAHWs, HUCIOJb3ys 3HaHUS O CBOMCTBax
bu3nyecKuXx SIBICHUN U HE0OX0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH

pacino3HaBaTb NPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pLI
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o cxemMaM M CXEMATHUYHBIM PHCYHKaM, COCTaBJIATh CXCEMbI JJICKTPHYCCKHUX
Leleil ¢ MOoCIeIOBaTeIbHEIM U napamuiCJIibHbIM COCIUHCHUCM J3JICMCHTOB,
pasjindas yYCJIOBHBIC 0003HaYEHM PJIEMEHTOB OJICKTPHUICCKUX ueneﬁ

1.16

OPUBOJIUTH NpPUMEPHl (HAXOAUTh MHGOPMAIUIO O IMpHUMEpax) MPaKTUYECKOrO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUH B MTOBCEHEBHOM KHU3HU JIJIsi 00eCTIeUCHUS
0e30MacHOCTH MpH 00pallleHuu ¢ TpUOOpaMu U TEXHUUYECKUMH YCTPOUCTBAMU,
COXpaHEHHUS 3JI0POBbSI U COOIIOJIEHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B
OKpY>Kalolleu cpene

1.17

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

1.18

1.19

UCIIOJIb30BaTh MPU BBINOJHEHWU YYEOHBIX 3aJaHUil Hay4yHO-TOMYJISIPHYIO
auTepatypy (GU3NYECKOro coaepiKaHWs, CIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu  HWHrepHer; Bnamerp  OpuéMamMM  KOHCIEKTUPOBAHMS  TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U KPAaTKHE YCTHBIE COOOIIEHUS, 0000111ast
UHPOPMALIMIO U3 HECKOJIIBKMX HCTOYHHMKOB (DU3MYECKOTO COJEp’KaHMs, B TOM
yuclie nyOJIMYHO MIPEICTaBIATh pe3yJbTaThl IIPOEKTHOMN WIH
UCCJIEOBATEIbCKON NI€ATENbHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BATh
W3y4eHHBIN MOHATHUHBIN anmapar Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUICHNE
Mpe3eHTalnei

1.20

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIeA0BaHUN (DU3HMUECKUX TPOIECCOB
pacnpeneniaTh O0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH
3aJa4aMi, CJIEIUTh 32 BBIMOJHEHHEM IJIaHa JEeHCTBUN M KOPPEKTHUPOBATH €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

HCIIOJIb30BATh M3YUCHHBIC ITOHATHUSA

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

1.3

14

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SBICHUH B OKPY)KaIOLIEM
MHUpE, B TOM 4ucie (pU3ndecKue SBJICHUs] B MPUPOJE, IPU 3TOM NEPEBOIUTH
MPAaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOMCTBa
(npu3HaKM) PU3NUECKUX SIBICHUN

OIMMCbIBATh H3YYCHHBLIC CBOICTBA TEI U (1)PI3PI‘-I€CKI/IG SABJICHUSA, HCIOJb3Ysd
(bI/ISI/ILIeCKI/IC BCJIIMYUHBI, ITPU OIMHMCAHUU MPABUIIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II‘/’I
CMEBICJI HCIIOJB3YEMBIX BCJIWYHH, 0003HAUYECHUS U CANHUIIBI (1)H3H‘—I€CKI/IX
BCINYNH, HaXOJUTh (I)OpMYJ'ILI, CBA3BIBAOIIUC  TAHHYIO (I)I/ISI/I"IGCKYIO
BCJIMYHWHY C JpPpyruMud  BCJIWMYHHAMHU, CTPOUTH rpaq)mm HN3YUCHHBIX
3aBHCHUMOCTEH (I)I/I3I/I‘-ICCKI/IX BCJINYMH

1.5

XapaKTCPU30BaTh CBOICTBaA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHUA W  NPOLCCCHI,
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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 CHUTYyallMii TPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX
IaroB C TMOMOIIBI 2 — 3 HW3Y4YEHHBIX CBOWCTBA (PU3WYECKHUX SBJICHUH,
(bU3HUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

penrate pacy€THbIC 331a4M (ONUPAIOIINMECS Ha CUCTEMY U3 2 — 3 ypaBHEHUIN),
UCTIONB3Yysl 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIONINE (PU3UUECKUE BEIWYHMHBI: 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 (PU3MUECKON BEIMUMHBI

pacrno3HaBaTh IPOOJIEMBI, KOTOPhIE MOKHO PEUIMTh MPH MOMOLIH (PU3NIECKUX
METOJIOB, HCMOJIb3ys OIMCAaHHE MCCIIEOBAHUs, BBIIEIATh IPOBEpIEMOE
IPEANON0KEHUE,  OLIEHMBAaTh  IPAaBWIBHOCTh  MOpPSAJKAa  MPOBEICHUS
UCCIIEJOBAHMUS, J1eJIaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3y/IbTaThl HAOIIOACHUN U
OIIBITOB

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3UIECKUX
CBOMCTB T€J: CAMOCTOSTENbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOIO Habopa
000pyZI0BaHUs, OMUCHIBATh XOJ OMBITA U €ro Pe3yNbTaThl, (POPMYIHPOBATH
BBIBO/IbI

1.10

111

1.12

MPOBOJIUTh TMPU HEOOXOJUMOCTH CEPHIO TPSMBIX H3MEPEHHA, OMPEACIIss
CpeaHee 3HAYCHHWE W3MEpSIeMOW BeMUYMHBI  ((DOKYCHOE pacCTOsSHUE
coOuparomeld  JMH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba  HM3MEpEHUs
(n3mepuTeapHOTO Iprbdopa)

MPOBOJUTHL  HCCIAEAOBAaHUE  3aBUCHUMOCTEH  (DU3MYECKUX  BEIMYMH C
WCIONBb30BAHUEM  MPSIMBIX  U3MEPEHUW: IUIAHUPOBATH  HCCIEIOBAHME,
CaMOCTOATENIbHO  coOMpaTh  YCTAHOBKY,  (DUKCHUPOBaTh  pPE3yJbTaThl
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
IIOTPELIHOCTH U3MEPEHUN

1.13

1.14

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

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YyYEHHBIX (U3NYECKUX  MOJEIeH:
MaTepHalibHasl TO4Ka, aOCOMIOTHO TBEPJOE TeNo, TOYSUHBIH UCTOUHUK CBETa,
JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas MOZECIb
aTOMHOTO si1pa

1.15

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKHUX
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 TEXHOJOTMYECKHX IMPOLECCOB 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 MIPUMEPHI (HAXOJUTh MH(OPMAIMIO O MPUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsI  (U3WYECKUX 3HAHUH B TIOBCEIHEBHOM IKWU3HU  JUIS
obecrieueHrst 0€30MaCHOCTH MPHU OOpaIIeHUU ¢ ITPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHS 30OPOBBSI U COOTIOCHHSI HOPM IKOJIOTUYECKOTO
MIOBEJICHHSI B OKPY’KAIOIIeH cpeie

1.18

OCYLIECTBIISATh TOUCK HH(pOpMAMKA (PU3HUECKOTO COJIEPKAHHS B CETH
WuTepHer, camocTosTeNnbHO (GOPMYIUPYS TOUCKOBBIN 3aMpOC, HAXOIUTH ITYTH
OTIpeNieJIeHUs]  JOCTOBEPHOCTH IMOJYYEHHOH HMH(OpPMalMd Ha OCHOBE
MMEIOIIMNXCS 3HAHUHN U JOMOJHUTEIBHBIX HCTOYHUKOB

1.19

1.20

WCIOJIb30BaTh MPU BBIIOJHEHUU YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3NYECKOro COACPIKAHUS, CIIPABOYHBIC MATEPHAIbI, PECYPCHI
cetu  HMHrepHer; BiageTe NpUEMaMU  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HHHOPMAIIUN U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIC INHCHMEHHBIE M YCTHBIC COOOLICHHS HAa OCHOBE
uHbOpMallUM K3 HECKOJIBKMX HCTOYHHMKOB (PU3MUECKOro CcoAep KaHus,
MyOJIMYHO TPEACTABIATh PE3YyIbTAaThl MPOCKTHOW WM HCCIIEHOBATEIBCKOM
JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BATh WU3YYEHHBIN MOHATUMHBIN
anmapaT H3y4aeMoro pasjena (QU3MKM MU CONPOBOXKJIATh BBICTYIUIEHHE
Ipe3eHTaluen ¢ yu€ToM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IPU  BBINOJHEHUH YYE€OHBIX TPOCKTOB U UCCIEAOBaHMNA (HU3MUECKUX
MPOIIECCOB  pacTpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHM 3a/ladyaMU, CIEAUTh 3a BBIIOJHEHHMEM IUlaHa ACHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJCeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAX 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
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
®dusuka — Hayka o mpupoje. SBneHus npupojasl. Ousznueckue
1.1 SIBIICHUS: MeXaHUYeCKHue, TEILIOBBIC, ANEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
duznyecknue BeNUYHMHBL. M3MmepeHue QU3NYECKUX BEITUUMH.
1.2 Pusnueckue puOOpHI. ITorpemuocTs U3MEPEHUM.
MesxyHapoiHasi CUCTEMa €TUHUIL
EcrecTBeHHOHay4yHBIH ~ METOA  TMO3HaHMS:  HaOJIIOJCHHE,
1 13 [IOCTAaHOBKA  HAy4yHOIO0  BOIIPOCA, BBIABUKEHUE TUIOTE3,
HKCIIEPUMEHT o pOBEpKe TUIOTE3, 00BsicCHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIEH
[IpakTuyeckune paboOTHI:
H#HH##Par###l13mepeHue pacCTOSHUM.
15 ###Par#H#113mepenne o0bEMa KUIKOCTH U TBEPJIOTO TENIA.
' ###Par##OnpeneneHue pa3MepoB MajbIX Tell.
###Par#H#113mepenue TemnepaTypsl IIPU MIOMOILH KHJIKOCTHOTO
TEPMOMETpA U AaTYMKA TEMIEPATyphI
INEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BEILIECTBA
###Par#H#CrpoeHrie  BellecTBa: aTroMbl M MOJIEKYJbL, HX
2.1 pazMepbl. OmBITEL, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
BElIECTBA
###Par###/[siokenne vactury BemecTtBa. CBs3b  CKOPOCTH
2.2 JBIKEHMS 4YacTHI] ¢ TeMmueparypoil. bpoyHOBckoe nBHKEHHE,
b dys3us
23 B3aumopeiictBue  yacTHI]  BEIIECTBA:  NPUTSHKEHUE U
OTTAJIKMBAaHUE
H###Par### ArperatHple COCTOSHHUS BEIIECTBA: CTPOCHHE Ta30B,
2 24 KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) Tesl. B3zanMocBs3b
MEX/y CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUNA BOIBI
[TpakTuyeckue paboTHI:
###Par###0Onenka guaMerpa aroMa METOJAOM psAIoB  (C
ucrnonb30BaHueM Gotorpaduit).
2.6 #HAH#Par#H##0npITel 0 HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
#HHPar###OnbITE o 0OHapYyKEHUIO IEUCTBUA CHII
MOJIEKYJISIPHOTO MTPUTSKESHUS
3 JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 MexaHnueckoe JABH)KEHUE. PaBHOMEpDHOE M HEpaBHOMEPHOE
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NBIYKEHHUE

3.2

3.3

###Par###Cxopoctb. CpemHsis CKOPOCTh NMPU HEPABHOMEPHOM
JBYKEHUH. Pacu€T myTH U BpEMEHU JABUKECHUS

SBienne mHepuMH. 3aKOH MHEpUUH. B3ammopjencTBue Ten Kak

IIPUYMHA U3MEHEHHUs CKOPOCTH JBUKEHHs Tell. Macca Kak Mepa
UHEPTHOCTH Tella

3.4
3.5
3.6

#H#Par### lmotnocte  BemtectBa. CBi3bp  IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00BEMA BEIeCTBa

Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEI

Cuia ynpyroctu u 3akoH ['yka. M3aMepenue cuiibl ¢ TOMOIIbIO
JUHAMOMeETpa

3.7

3.8

#H#Par###sIsienue TaroreHus U cwia TsokecTd. Cuiia TSHKECTH
Ha JApyrux maHerax. Bec tema. HeBecomocTh

Cuna tpenus. TpeHHe CKOJIBXKEHUS U TpeHUEe MoKos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

##HPar###Cnoxenne cuil, HaIpaBJIEHHBIX IO OJHON MPSMOIL.
PaBHOzelCTBYOIIAs CHIT

3.10

3.11

3.12

[TpakTuueckue paboThI:

OrmpezenieHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHUs (IIapuKa B
KUAKOCTH, MOJIETH 3JIEKTPUYECKOr0 aBTOMOOWIISI M Tak jalee).
OrmpeziesieHle CpeIHEM CKOPOCTH CKOJBXEHUs OpycKa WIH
mapuKa MO HAKIOHHOM IMuiockocTu. OmpeneneHue IIOTHOCTH
TBEpOr0 Tena. OMNbITh, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTspkeHus (nedopManuu) NPYKUHBI OT MPUIOKEHHON CHIIBI.
OnbITEl, JEMOHCTPUPYIONIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIbXKEHHUsI OT Beca Tela W XapakTepa COINPUKACAIOUIUXCS
MMOBEPXHOCTEN

@usuyeckue SBICHUS B MPUPOAE: NPUMEPHI JBUKECHHS C
pa3sIUYHBIMM  CKOPOCTSIMHM B JKMBOM M HEXKHUBOM IIPUPOE,
JICCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckre yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

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

4.1
JTABJICHUS
42 JaBnenue rasza. 3aBHCHUMOCTH JaBJICHUS Traza OT 00BEMa,
TeMIIepaTyphbl
43 [Tepenaua naBneHust TBEPABIMU TEIAMH, KHUIKOCTSIMU M T'a3aMU.
' 3akoH [lackans. [TneBMaTH4YeCKHE MaITMHBI
3aBHCUMOCTh JTaBIICHUS KHUJIKOCTH oT TITyOUHBI.
4.4 I'unpocratuuecknii  mapagokc.  CooOmaronyecss  COCYIbI.
['mnpaBiamyeckie MeXaHU3MBI
AtMochepa 3emuin u arMmocdepHoe agaBieHue. [IpuunHbI
45 CYLIECTBOBaHMA  BO3AYIIHOW  oOojouku  3emnu.  OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJIEHHS OT BBICOTHI
HaJl YPOBHEM MODsI
16 W3mepenue atmochepHoro aasnenust. [Ipubops! 11 uzmepenus

aTMOC(EpHOTO AaBICHHUS
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4.7
4.8

4.9

JlelicTBME JKMAKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TEJO.
BriTankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

IInaBanue Ten. Bo3gyxomnasanue

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 0O0BEMa
NOTPY>)KEHHOW B JKUAKOCTh 4acTth Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbL, JEMCTBYIOLIEN HA TEJIO, MOIPYKEHHOE B
KUAKOCTh. IIpoBepka HE3aBHCHMMOCTH BBITAJIKHUBAIOLIEH CHIIBI,
JIEUCTBYIOIIEH HA TEJIO0 B JKUJIKOCTHU, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JEMCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BbEMa MOTPYKEHHOH B
JKUJKOCTh 4YacTW Tejla M OT IUIOTHOCTH  JKUJKOCTH.
KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKU U
OIpeIeNICHUE €€ TPY30IOIbEMHOCTH

4.10

411

dusnueckue SBICHUS B HPUPOJE: BIMSIHHE aTMOC(HEPHOro
JIaBJICHUSI Ha )KUBOM OpraHu3M, IJIaBaHUE PbIO

TexHu4ecKre yCTpoicTBa: COOOUIAIOIINECS COCYIbI, YCTPOMCTBO
BOJIONIPOBO/IA, THUJIPABIUYECKUN TMpPEcc, MaHOMETp, OapoMerTp,
BBICOTOMEp, MOPILIHEBOM HACOC, APEOMETP

PABOTA, MOIIITHOCTbB, SHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAsA IUIOCKOCTbD.
IIpaBuno paBHOBecHsI ppI4ara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKYy
55 «3omotoe mpaBwiIo» MexaHWKHA. KodhduumeHT mosie3HOro
neicTBus MexaHnu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUM TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas 3Heprus
S 58 [Tonnas wmexaHuueckas _ DHEprui. 3aKkOH HM3MEHEHHS U
COXpAHEHHUsI MEXaHUUYECKOW SHEPTUH
[TpakTudeckue paboTHI:
#H##Par###Onpenenenne  pabOTBl  CHJIBI  TPEHHUS  TpHU
59 paBHOMEpPHOM  JBWKEHMM  Tela IO  TOPU3OHTAIBLHOMN
noBepxHocTu. MccnenoBaHue yciaoBHII paBHOBECHS phluara.
W3mepenne KIIJ[ HaxioHHOW miIockocTu. IM3yueHue 3akoHa
COXpaHEHMsI MEXaHNYECKON IHEPTHH
5.10 @u3nyYeCcKHe SIBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIOBEKA
511 TexHUYeCcKre YCTPOMCTBA: phIYar, MOJIBUKHBIA U HEMOABHKHBIN
OJIOKHM, HAKJIIOHHAS TNTIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY
8 KVIACC
Kon
pasmena Kon anemenTa IIpoBepsiemble 3J1eMEeHTHI COIePKAHUS
5 TEIIJIOBBIE ABJIEHU A
6.1 OcCHOBHbBIE TOJOXEHHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEOpHH
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CTpoeHUs BellecTBa. Macca W pa3mepbl MoOJeKyd. OTbITHI,
MOATBCPIKAAIOIIUC OCHOBHBIC ITIOJIOKCHU A
MOJIEKYJISIPHOKHUHETUYECKOU TEOPUU

Mogenu TBEPAOTO, XKHUIAKOTO M Ta3000pa3HOTO COCTOSHUH

6.2 BemiecTBa. Kpucramumyeckue u amopdHbie Tena

6.3 O0BscHeHnE CBOI>'IUCTB ra3oB, >XHUJIKOCTEH H TFép,Z[I:IX TEJI Ha
OCHOBE II0JI0’KEHUI MOJIEKYJIIPHOKMHETUUECKOM Teopun

6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS

6.5 TemoBoe pacupeHne u cxaTue

6.6 Temnepatypa. CBs3p TeMneparypbl CO CKOPOCTbIO TEIJIOBOTO
JIBUYKCHHSI YACTHI]

6.7 Buytpennsas osuHeprus. CnocoObl HU3MEHEHHUS BHYTpPEHHEH
SHEPIUuu: TerIonepeaada 1 CoBepiieHue padboThl

6.8 Bunel  temnonmepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIUS,
U3Iy4yeHue

6.9 KonnuecTBo Temnorel. Y aenpHas TEMIOEMKOCTD BELIECTBA

6.10 TemooOMeH U TEMI0OBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
OanaHca

6.11 [InaBneHve u OTBepACBaHHE KPUCTANIMYECKUX BEIIECTB.
VY nenbHas TEmoTa IIaBICHUS
[TapooGpazoBanue u xkoHaeHcamus. HWcmapenue. Kumnenwue.

6.12 VY nenbHas TEIIoTa napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(EPHOIO JaBICHUS

6.13 BnaxxnocTts BO3myxa

6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPaHUs
ITpunnunsl paboTsl TeruioBelx nBurareneil KIIJ[ terioBoro

6.15 JaBurarens. TeluioBble JBUraTeld W 3aIIATA OKPYXKAKOIICH
Cpesl

6.16 3aKOH COXpaHEHUS W TPEBpAIIECHUS DHEPIUU B TEIUIOBBIX
rpoleccax
[IpakTuueckue padbOTHI:
#HHPar##H#OnbITBl MO0 OOHApYXKEHHI0  JEWCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
##H#Par###OnbIThl MO BBIPAIlMBAaHUIO KPUCTAJJIOB MTOBApEHHOMN
COJIM WJIU caxapa.
#HHPar##H#OnbpITel 10 HAOMIOJEHUIO TEIJIOBOIO PacIIUpEeHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
##HPar###Onpeiennenne  faBieHHUs BO3AyXa B OayjioHe

6.17 HIIpuIa.

#H##Par###OnpIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JTaBIICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.
##HPar###11poBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTH JITTMHBI
CTOJNOMKA KHUAKOCTH B TEpPMOMETpUYECKOW TpyOke OT
TEMIIEPATYPHI.

#H##Par###HabmoneHne N3MEHEeHNsI BHYTPEHHEH SHEPrUu Teina
B pe3yJbTaTe TEIUIoNepe1aun U paboThl BHEIIHUX CHJI.
###Par###llccnenoBanue  sIBI€HHS ~ TeIIoOOMEHa TP
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CMEIIUBAHUM XOJOJAHOU U rOpsiuei BOJIBI.
#H#Par###0npeneneHue KOJIMYECTBA TEIUIOTHI, MOJYyYEHHOTO
BOJOM TMpU TEIUIOOOMEHE C HarpeTbiM METaUTHYECKUM
LUAJIAHIPOM.

#H##Par###OnpenencHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.
#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par####OnpeneneHue OTHOCUTEILHOM BIAKHOCTH BO3/IyXa.
###Par#H#Onpenenenue yaeapHON TEMIOTHI IUIABICHUS JIbJA.

dusnueckue SBJICHUS B IprUpoAc: MOBECPXHOCTHOC HATSXKCHUC U
KallWJUIAPHBIC SABJICHUSA B IPUPOJAC, KPUCTAIBI B IIPUPOIC,

6.18 n3nyuenue CornHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, WHesl, CHera.
TexHnuueckue YCTPOMCTBA: KaIuJUISPBL, IIPUMEPBHI
WCIOJIb30BaHUS KPUCTAIIOB, XKUAKOCTHBIM TEPMOMETp, JaTUHUK
6.19 TEMIIepaTypbl,  TEPMOC, CHCTeMa  OTOIUICHHUS  JOMOB,

TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumoneiictBue 3apsbkeHHbIX Tenl. 3akoH KyioHa (3aBUCHMOCTh

1.2 CHJIbI B3aMMOJICHCTBHS 3aPSDKEHHBIX TEJ OT BEJIMYMHBI 3apsioB U
PacCTOSIHUSL MEX/1Y TEJIaMu )
Onexrpuueckoe rnose. HanpsEHHOCTh 3JEKTPUUECKOTO TOJISL.

7.3 [lpuHnmn  cynmeprmo3unuu  SIEKTPUUECKUX  moned  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn EKTPUYECKUX 3aps0B. OnemMeHTapHBIN

7.4 anekTpuyeckuit 3apsia. Crpoenue aroma. [IpoBogHuku u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU TOK. Ycnosus CYLIECTBOBAHMUS
ANEKTPUYECKOr0 TOKa. VICTOUHMKH IOCTOSTHHOTO TOKa

77 JleHcTBUSL DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHoeE). DIeKTPUUYECKUN TOK B )KUJKOCTSAX U Ta3ax

7.8 Onexkrpuueckas nenb. Cuia Toka. DIEKTPUYECKOE HAIPSIKEHUE

79 ConpoTuBieHHEe MPOBOAHMKA. YIENBHOE COINPOTUBIICHHE
BelIeCTBa

7.10 3akoH OMa J1s1 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U apaIEIbHOE COEAUHEHUE IPOBOIHUKOB

712 PaboTa 1 MOILTHOCTBH 3JEKTPUUECKOTo TOKa. 3akoH JDxoyms —
Jlenna

713 DneKTpUuecKrue LEeNu U NOTPEOUTENH IEKTPUUECKON IHEPTHU
B ObITY. KOopoTkoe 3aMbIkaHue

714 IlocrossHHBIE ~ MarHuThl.  B3auMmonelcTBUE  IOCTOSHHBIX
MarHuToB

715 MaruautHoe nosie. MarouTHoe 1noje 3eMJIM U €ro 3Ha4eHUe JUIs
YKU3HU Ha 3emiie

7.16 OneiT Opcrena. MarHutHoe TMoOJi€  3JIEKTPUYECKOrO TOKa.
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HpI/IMeHCHI/IC SJICKTPOMAardHuTOB B TEXHHUKE

7.17

7.18

7.19

7.20

7.21

JleficTBe MarHWUTHOTO TIOJSI Ha TIPOBOJHUK C TOKOM.
DneKTpoABUTaTellb  MOCTOSHHOrO  Toka. Vcmosb3oBanue
JJICKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWCTBAX W Ha
TpaHcIopTe

OnbiTel @apazes. SIBieHUE HIECKTPOMATHUTHOM WHIAYKIHH.
[IpaBuiio Jlenna

Onekrporerepatop. CrocoObl MONYYEHUS AIEKTPUUYECKOU
SHEpPruU. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITHl O HAOMIOAEHUIO JIEKTPU3ALMU Tell MHAYKLIUEH U IIpU
COIIPUKOCHOBEHHUHU.

HccnenoBanue 1eHCTBUSA IIEKTPUYECKOTO MTOJI HA IIPOBOJHUKH
U AUDJIEKTPUKHU.

C6opka u npoBepka paboThl JIEKTPUIECKOH 1IETTH OCTOSHHOTO
TOKa.

W3mepenue u peryinpoBaHue CUJIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.

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

OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONIPOTHBJIEHUSI TNPOBOJHHMKA OT €ro JUIMHBI, IJIOLIAAH
MIONIEPEYHOr0 CEUYEHUsl U MaTepuaa.

IIposepka IIpaBuJIa CJIOKEHHUS HaNPsHKEHUN npu
MIOCJIEZIOBATEILHOM COEAMHEHUH JABYX pe3ucTopoB. IIpoBepka
IpaBWwiIa Ul CHJIBl TOKAa IpPHU MAPAJJIEIIBHOM COECIUHEHHUU
pesuctopoB. OmpeneneHue padOThl AIEKTPUYECKOTO TOKa,
uaynero  depes  pesucrop.  OmnpeneneHne  MOIIHOCTH
JNEKTPUYECKOT0  TOKA,  BBUIEISEMOM  Ha  pe3UCTOpe.
HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, HIYLIETO 4YEPE3
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Onpenenenune KITJ]
HarpeBarens. lccnenoBaHne MarHMTHOTO —B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MarHUToOB. M3ydeHWe MarHuTHOTO  MOJS
MOCTOSIHHBIX MAarHWTOB NPH UX OOBEIMHEHUH U pa3JICJICHUMU.
HccnenoBanue AeMCTBUSA JIEKTPUYECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH CHIIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM M MarHUTa OT CHJIbI TOKa U
HampaBJICHUs TOKa B  Karymke. I3ydeHume neicTBus
MarHMTHOTIO I0JI Ha MMPOBOJHUK ¢ TOKOM. KoHCTpyHpoBaHue u
uzyueHue pabotbl snektpoxasurarens. Wsmepenne KIIJ
ANEKTPOABUTaTENbHON YCTaHOBKH. ONBITHI MO HCCIEAOBAHUIO
SBJIICHUS  DJIEKTPOMAarHUTHOW  MHAYKIMM:  HCCIEIOBAaHUE
W3MEHEHUN 3HaYeHUs M HallpaBJIeHUs HHAYKIIMOHHOTO TOKa

dusnueckue sIBICHUA B npupoac: SJICKTPUUCCKUE ABJICHHUA B
aTMocepe, IIEKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE
none 3emiH, Apeid TMOIFOCOB, POJIb MAarHUTHOTO TOJS ISt
YKU3HU Ha 3emiie, OJIIPHOE CUSTHUE
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7.22

TexHuueckue  yCTpOMCTBa:  BJEKTPOCKON,  aMIepMeETp,
BOJIBTMETP, PEOCTaT, CYETUYUK DIEKTPUUYECKOW DHEPIHUH,
JJIEKTPOOCBETUTEIIbHBIE pudopBl, HarpeBaTeNbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPEIOXPaHUTEH, IEKTPOMArHur, JJIEKTPOIBUIaTEIb
IIOCTOSIHHOT'O TOKa, TEHEPaTOp MOCTOSHHOIO TOKA

9 KJIACC
Kon
pasjena Kop sniemenTa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA
81 MCXE}.HI/I‘IGCKOG JIBWxeHne. MarepuanbHas Ttouka. Cucrema
orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUICCKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
#i#Par##HHepaBHOMepHOE IPSMOJIMHENHOE JBUKEHUE.
8.4 Cpennsis 1 MIHOBEHHAasi CKOPOCTh Teja MPU HEPaBHOMEPHOM
JIBUKCHUH
8.5 Yckopenne. PaBHOYCKOPEHHOE PSIMOJIMHENHOE IBUKEHHE
8.6 #H#Par###CBo0OonHoe magenue. OneITel ['annes
###Par##PaBHoMepHOE NBIKEHHUE MO OKpYxHOCTHU. [lepuon u
8.7 yacTora oOpamienus. JIuHelHas W yrjoBas CKOPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH#HPar###] [puHUUI CyTIEPIIO3UITUU CHIT
8 8.12 Cwuna ynpyrocrtu. 3akon I'yka
813 ###Par#H##(Cuna TpeHus: cuwia TPEHUS CKOJBXEHMs, CHuIla
TPEHUs MOKOsI, IPYTUe BUJIbI TPEHUS
814 #H##Par#H##Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHnue cBOOOIHOTO MaIeHUS
8.15 JBuxenne mnnaHer Bokpyr Comnma. IlepBas kocMuueckas
ckopocTh. HeBecoMocCTh U meperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEPAOE TEIO
817 #H##Par###PaBHoBecrue TBEPIOTO TeNla C 3aKPEIUIEHHOW OCHIO
BpauieHus. MomeHT cuibl. LleHTp TshxecTn
8.18 Nwmnynec Tena. MI3Menenne nmnynbca. Mnynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HH##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 PaGora cun tspkectu, ymnpyroctd, TpeHus. CBs3b DHEPrUU U
paboThI
823 [TorennuaneHast SHeprus Tena, MOJHATOrO HAJl MOBEPXHOCTHIO

Semian
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8.24

[ToreHimanbHast SHEPTUs CHKATON MPYKUHBI

8.25
8.26

#H##Par###Kunernueckas >Heprusa. Teopema O KHHETHYECKOM
SHEPTUU

#H##Par###3akoH cOXpaHEeHUS MEXaHUYECKOW SHEPTUH

8.27

8.28

8.29

[IpakTryeckue pabOTHI:

Omnpenenenue cpemnHeld CKOPOCTH CKOJBXKEHHUS Opycka WM
JBYDKEHUS IIapHKa 10 HAKJIOHHOW IutockocTH. OrmpenereHue
YCKOpEHUsl Tella TMpH PaBHOYCKOPCHHOM JBHKCHHH 10
HAKJIOHHOM TUTIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIyTM  OT  BpPEMEHM  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
IIpoBepka rumoressl: €CiyM IPU PABHOYCKOPEHHOM JBUKEHUU
0e3 Ha4YaJlbHOW CKOPOCTH MYTH OTHOCATCS KakK sl HEUYETHBIX
9ucell, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BpPEMEHU
OJTMHAKOBBI.

I/ICCHCILOBaHI/IC 3aBUCUMOCTH CHJIbI TPCHUA CKOJIBXKCHUA OT
CWJIBI HOpManpHOTO naBieHus. Omnpenenenue koddduirenta
TPCHUA CKOJIbKCHUA. OHpeILGHGHI/IC JKECTKOCTH IMPY>XUHBI.
Omnpenenenue paboOThl CUJIBI TPEHHS TPU PaABHOMEPHOM
ABHUXKCHUN TCJ1a 1o FOpH3OHT3,J'IBHOfI IOBCPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH NMPHU MOABEME Tpy3a C
HUCITOJIB30BAHUEM HECIIOABHKHOTO U ITOABUXKHOT'O OJIOKOB

@u3nyeckue SBICHHS B NPUPOJE: MNPWIMBBI U  OTJIMBBI,
nBuKeHue mianeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE JBUKEHUE
YKABBIX OPTAHU3MOB

TexHudeckue yCTpOWCTBA: CHUIAOMETP, AATYHUKHU I10JIOKECHHUS,
pacCTOSIHUS U YCKOPEHHUS], PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE — XapaKTEPUCTHKHU

9.1 KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
92 MareMatnueckuii M IpYKUHHBIA MasTHHUKU. [IpeBpaienue
' SHEPTUH MPHU KOJIeOATEIILHOM JIBIXKEHUU
9.3 3aryxatomue kojebanus. BeinykaeHnnsie konedanus. Pezonanc
Mexanndeckue BOJHBEL CBONMCTBA MEXaHHMYECKHX  BOJIH.
94 [IpononbHbIE U MONEepevHbIe BOIHBL. [[1HA BOJHBI M CKOPOCTh
e€ pacrnpocTpaHeHus. MexaHWYeCKUe BOJIHBI B TBEPIOM Telle,
CEMCMUYECKHE BOJIHBI
9.5 3ByK. [']poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHubpa3Byk U yIbTpa3ByK
[IpakTuueckue padboOTHI:
Onpenenenue YaCTOThI i nepuojia KoJieOaHMI
MaTeMaTU4YeCKOro MasTHHKA.
Omnpenenenre 4YacTOThl M TEpUOAa KOJNEOAHUN MPYKUHHOTO
9.7 MasgTHHKA

UccnenoBanue 3aBUCUMOCTH nepuojaa Kose0aHuit
IMOABCIICHHOTO K HUTH I'py3a OT AJIMHBI HUTH. HCCJ’IG}IOBaHl/Ie
3aBUCHMOCTH TEpHOJia KOJNeOaHW MPYXKHMHHOTO MAasTHHKA OT
Macchl rpy3a. [IpoBepka HE3aBHCHMOCTH TIEpHOJa KOJieOaHUN
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9.8

9.9

rpy3a, MOJBEIIEHHOT0 K HHUTH, OT Macchl Ipy3a M >KECTKOCTHU
npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs
®usnyeckue SBIEHUS B INPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH,
9X0

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAaHUE
yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJNEeKTPOMAarHUTHOE  MoOJe.  DIEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana >7E€KTPOMArHUTHBIX BOJIH

103 9neUKTp0MarHHTHa>1 npupoza ceera. CKkopocTs cBeTa. BonHoBble
CBOWCTBa CBETa

10 [IpakTuueckue padbOTHI:

10.4 W3yuenne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C IIOMOUIBIO
MOOHITLHOTO TeIe(oHa

105 dusnueckue sBIEHUS B NpUpoJe: OHOJOrMYEcKoe AEeHCTBUE
BUIMIMOTO, YIBTPa(UOJIETOBOTO U PEHTT€HOBCKOTO M3ITydeHHI

106 Texauueckue ch‘pOIZCTBa: WCIIOJIb30BAHNE DJICKTPOMATHUTHBIX
BOJIH JIJIs1 COTOBOM CBA3M

CBETOBBIE SBJIEHUA

11.1 JlyueBast monensb cBeta. McTrounuku cBeta

11.2 [IpsiMonrHEHOE pacIIpOCTPaHEHHUE CBETA

11.3 OTtpaxenue ceta. [Lnockoe 3epkano. 3aKk0H OTpaKeHHS CBETa

114 [Ipenomiienne cBera. 3akoH npenomieHus cBeta. l[lonHoe
BHYTpPEHHEE OTPaXKEHHUE CBETa

115 JIunza. Xop sydel B JINH3E

11.6 Ontuyeckas cucteMa ¢oroarnmapara, MUKpPOCKOIA U TeJecKoma

117 I'maz  kak  omnTuyeckas  cucTeMa.  baM3opykocTb |
TaTbHO30PKOCTh

11.8 Paznoxxenne Oenmoro cBera B cmekTtp. OmnbiTel HbroToHa.
CrnoxeHue crieKTpalibHBIX 11BETOB. Jlucniepcus cBeTa

11 [TpakTHueckue paboTHI:

##Par##H#lccnenoBanne  3aBUCUMOCTH  yIyla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa MaJICHUsI.
##HPar##H#113yyeHrne XxapakTepuCTUK N300pakeHUsl IpeaMeTa B
IIJIOCKOM 3€pKajie.
##HPar##H##lccnenoBanne  3aBHCHMOCTH  yIJIa  TPEIOMIICHUS
CBETOBOTO JIyda OT YyIJIa TAJCHUS Ha TpPaHUIC «BO3AYX —

11.9 CTEKJIO».

#i##Par### lonyuenne n3o0pakeHUN C TTOMOIIBI0 COOMPAIOIIICH
JIMH3BIL.

###Par#H#Onpenenenue GOKyCHOTO PacCTOSHUS U ONTHYECKON
CHJIBI COOMPAIOLIEH JTHH3BI.

#H#H#Par###OnbIThI 110 Pa3I0KEHUIO OEJIOr0 CBETa B CIIEKTP.
#HPar##H#OnbITEl IO BOCIIPHUATHIO IIBETA NMPEAMETOB MPU HUX
Ha0JII0JIEHUU Yepe3 I[BETOBbIE (PUIBTPHI
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®dusuyeckue sABJICHUS B npupoje: 3atMeHus ConHua u JIyHsl,

11.10 I[BeTa TeJ, ONTHYECKHUE sIBICHUS B atMocdepe (1BeT HeOba,
pedpakius, pagyra, MUPax)

1111 TexHuyeckue ycTpoicTBa: OYKM, IEpUCKON, ¢oToanmnapar,
ONTUYECKUE CBETOBOIBI

KBAHTOBBIE SABJIEHUA

121 Onbitel Pesepdopna u minanerapHas Mmojaenb aroma. Mojenb
atoma bopa

192 Ucnyckanne wu  moryonieHue cBera atoMoMm.  KBaHTHIL
JluneityaThie CIEKTPHI

12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3ITydeHHs

124 Crtpoenue atoMHoro sjapa. HykionHas Mojenb aTOMHOTO sijipa.
H3oTonbl

125 PamnoakTuBHBIC TpeBpaiieHus. [lepruoa momypacmiaia aTOMHBIX
sanep

126 SAnepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsSOBOTO H
MacCOBOT'0 YHCEI

12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU

128 PeaK"LII/II/I cuHTe3a u nenenus saep. Merounuku sueprun ConHia
U 3BE31

12.9 SnepHas sHepretuka. JleicTBUE paJuOaKTUBHBIX U3JIy4E€HUN Ha
KUBBIE OpPraHU3MBI
[IpakTuueckue paboOTHI:
Ha0uroieHre CTUTONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JTYUCHUS.

12.10 HccnenoBanue TPEKOB: HM3MEPEHUE DHEPrUM YacCTHIBI  TI0
TOPMO3HOMY yTH (110 (poTOrpadusim).
W3mepenue pagroakTuBHOrO (hoHA
duznueckue SIBJICHUS B IIpUPOAE: €CTECTBEHHBIN

1211 paaMoOaKTUBHBIN (POH, KOCMHUYECKHE JIyHH,  pajMOaKTHBHOE
M3ITydeHUe MPUPOIHBIX MUHEPAJIOB, JACHCTBHE PaTHOAKTUBHBIX
W3ITy4eHU Ha OpraHU3M YeJoBeKa

1212 TexHuyeckue yCTPOWCTBA: CHEKTPOCKOI, WHAUBHIYaTbHBIN

JIO3UMETp, KaMepa Bunbscona
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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 TO3HABAEMOCTH SIBIICHUI
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 M 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHME IPOLIECCOB OKPY)KAIOUIEr0 MHpa, pa3BUTHE
TEXHUKH U TEXHOJIOTMI

3HaHUsA O BHMJAX MaTepuu (BELIECTBO U IOJE), O JBMXKEHUH Kak crocode
CYIIECTBOBAaHHUSA MAaTEpUH, 00 aTOMHO-MOJIEKYJSIPHOM TEOPUH CTPOCHHS
BEIIECTBA, O (hU3MUYECKOW CYLUIHOCTH SIBJICHUH NPUPOAbI (MEXaHUYECKUX,
TEIUIOBbIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SBJICHUS 110
ONMCAaHUIO MX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
JIEMOHCTPHUPYIOINX [TaHHOE (U3UYECKOE SIBICHUE, YMEHHE paclo3HaBaTh
IPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SABICHUH B OKPYXKAIOLIEM MHpeE,
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 CBOMCTBA TCI, (1)I/I3I/I‘~I€CKI/IC SABJICHHUA HW TPOUCCCHI,
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
npaBui 0€30MacHOro TpyAa: HaOroieHue (PU3NUECKHUX SBICHUN:

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

IIPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIIMUMH: YMEHUE
IUIAHUPOBATh W3MEPEHUs, CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY [0 MHCTPYKLUH, BBIYMCIATH 3HAYEHHWE  BEIMYUHBI U
aHAJIM3UPOBATh IMOJIYYEHHbIE PE3yJbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
pE3YJIBTaTOB U3MEPEHNUI;

MIpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTAIIBHBIX UCCJIEIOBaHMUI;
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 00bICHEHUS (PU3UUYECKUX TPOIIECCOB

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 (U3WYECKUX SABICHUN, (UINYECKUE 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, BBIABJISTH HEIOCTAIOUIUE JaHHBIC,
BBIOMpATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIs €€ PEIIeHHUs, UCIIOIb30BaTh
CIpaBOYHbIC JAaHHBIC, MPOBOJUTH PACUYEThl U OIEHUBATH PEATUCTUYHOCTH
MOJIYyUEHHOTO 3HA4YeHHUA (U3MUECKONW BEIMYMHBI, YMEHHE OIpenessaTh
pa3MepHOCTh GU3HUYECKON BETMYMHBI, TIOTYYCHHON TPU PEIICHUH 3a/1a91

YMeHue XxapakTepu3oBaTh MPUHLUIBI ASHCTBUS TEXHUUYECKUX YCTPOICTB, B
TOM 4Hce OBITOBBIX MNPHOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB 1O UX OMMCAHUIO, MCIOJb3Ysl 3HAHUSA O CBOMCTBAaX (PU3UYECKUX
SIBJIGHUN ¥ HEOOXO0UMble (PU3NUECKHE 3aKOHOMEPHOCTH

YMeHue HUCTOoNb30BaTh 3HAHHUS O (DU3UYECKHUX SIBICHUSX B IOBCEIHCBHON
KU3HM s oOecrieueHrss O€30MacHOCTH TpH  OOpaIieHMHd ¢ OBITOBBIMH
npudoOpaMH H TEXHUYCCKHUMH YCTPOWCTBAMHU, COXPAHCHHS 370POBbS U
COOJIFOJICHHUSI HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAWIIEH cpeje;
MMOHMMAaHUE HEOOXOMUMOCTH TNPUMEHEHHUS JOCTIKCHHUA  (Qm3uku U
TEXHOJIOTHH JIJIS pAlliOHAIBLHOTO MPUPOI0IIOIb30BaAHMUS

11

OmnbIT MOKCKa, Tpeodpa3oBaHUs U MPeICTaBICHUS HHPOPMAIH (PU3NIECKOTO
COJICp)KaHUsI C  HWCIOJNB30BAaHUEM  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH; yMEHHE OICHHBATh JOCTOBEPHOCTH MOITYYEHHON HH(OpMaIu
Ha OCHOBE MMEIOIIMXCSA 3HAHWN W JOMOJHHUTEIBHBIX HUCTOYHUKOB; YMEHHUE
WCIIOJIb30BaTh TMPU BBITOJHEHUU YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3NIECKOTO COACPIKAHHS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI
cetu HTepHeT; BiajeHue 0a30BBIMM  HaBBIKAMHU  MpeoOpa3oBaHUs
nHpOpMalUi W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYryl0; YMEHHE CO37aBaThb
COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIICHHsI HA OCHOBE MH(GOPMAIUH 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. OTHOCHUTEIBHOCTD
JABUXXCHUA

PaBHOMepHOEe U HepaBHOMepHOe mABukeHue. CpenHss ckopocts. Dopmyna ans
BBIYHCIICHUS CpeaHel ckopocTtu: V = S/t

PaBHOMepHoe HpﬂMOHHHeﬁHOG JABHKCHUC. 3aBUCHMOCTh KOOpAWHATHI TE€JIa OT BpEMCHHU B
CJIydac paBHOMCPHOTO HpﬂMOJ’IHHCﬁHOFO JABHKCHUA:

(1) =x,+vt

['paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl IPOEKIMH CKOPOCTH, MPOEKINH MepeMEIICHNUs,
IIyTH, KOOPAUHATHI IIPYU PABHOMEPHOM IIPSIMOJIMHEVMHOM JIBHKCHUH




45

3aBUCHUMOCTh  KOOpJAWHATHl Telda OT BpPEMEHH B Cly4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:

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

[ Ry

@opMynbl 11 NPOEKLUMH MEPEMEIICHUS, MPOEKINUNA CKOPOCTH M IPOEKIUH YCKOPEHHS
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 3aBHUCHMOCTH OT BpPEMEHHU JUIsl MPOEKLUUU YCKOPEHHS, MPOEKLIUU CKOPOCTH,
IIPOEKLIMH TIEPEMEIICHHs, KOOPAMHATHI IIPM PABHOYCKOPEHHOM  IPSIMOJUHEHHOM
JBUKECHUU
CBoboxnoe nanenue. GopmyIbl, OMUCHIBAIOIINE CBOOOIHOE MAJICHUE TEa 10 BEPTHKAIN
15 (IBMKEHUE Tela BHU3 WIM BBEpX OTHOCHTEIbHO HoOBepXxHocTH 3emiu). ['paduku
' 3aBUCHMOCTH OT BPEMEHHM VISl IPOCKIUMU YCKOPEHUS, IPOEKIIUA CKOPOCTH U KOOPAMHATHI
Ipy CBOOOTHOM MaJICHUH Tella 110 BepTHUKAIN
CKOpOCTh paBHOMEPHOTO JBUKECHMSI T€Ja 110 OKPY>KHOCTH. HarrpaBiieHne cCKkopocTH.
®opmyia 175 BBIYUCIEHUSI CKOPOCTHU Y€pe3 Pauyc OKPY>KHOCTU U IIEPUOJ1 OOpaIeHUs:
L= 2R
T
[lenTpocTpemutenbHoe yckopeHnue. HanpasieHue LEHTPOCTPEMHUTENBHOIO YCKOPEHHUS.
@opmyna s BBIYMCICHHS YCKOPEHUS:
2
1.6 q =Y
" R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHHUs:
v = !
T
Macca. IInotHocTh Bemecta. Popmyra 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 15 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHocTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocMuueckass ckopocTb. HeBecomocTs u
neperpy3ku

1.15

1.16

Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.

=mo

HNmnyinbe cucremsl Tell. U3MeHenne nMmmynbsca. MMIynbse cuibl
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 u norteHuuanbHas 3Heprus. PopmMyna s BBIYMCICHUS KUHETUYECKOM
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 muiaBanus tena. [limaBanue cy0B M BO30yXOILUIaBaHUE
Mexanuueckue KosiebaHUs. AMIUIMTYAA, HEpUoA M yacTora Koyebanuil. Popmyia,
CBSI3bIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMiA:
1.24
v = 1
T
1.5 MaremaTtnueckuil 1 Npy>KMHHBIN MasTHUKU. [IpeBpalienre sHepruu npu KosiedaTeIbHOM
' JIBIDKEHUN
1.26 | 3aryxatomue kKonebanus. Beinyxnennsle konedanus. Pe3onanc
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;
KO3 pULIMEHTa TPEeHUs CKOJIbXKEHUS; paOOThl CUJIbI TPEHMsI, CHJIbl YIPYTOCTH; CpeaHen
CKOpOCTH JIBWXKECHHs OpycKa 110 HAaKJIOHHOW IUIOCKOCTH;, YCKOpPEeHHs Opycka Ipu
JIBYDKEHUH 110 HAKJIOHHOH IIOCKOCTH; YacTOThI U MepHoJa KoeOaHUi MaTeMaTn4eckoro
MasATHUKA, 4YaCTOTbl K II€pHUOAa KOJIEOaHNHi NPY>XUHHOI'O MasTHHKA, MOMCHTa CHIJIbI,
JEMCTBYIOIEr0 Ha pbluar; padoThl CUJIBI YIPYIOCTH HPU MOABEME Ipy3a C MOMOILBIO
HETOABIKHOTO OJI0Ka; pabOThl CHUJIBI YINPYTOCTH HPU MOIBEME Ipy3a C TOMOIIBIO
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 HOPMAJIbHOI'O JaBJICHHA W OT poOJa HOBCPXHOCTH, CHUJIBLI
YIPYroCTH, BO3HUKAIOIIEH B MPYXXHUHE, OT CTENEHU JIedopMalUy MPYKHUHbBI; YCKOPEHU
Opycka OT yrja HakJOHAa HaIpaBisiollel; mepuoja (YacTOThl) KOJEOAHUM HUTSHOTO
MasiTHUKA OT JUIMHBI HUTHU; IIepruo/a KojaeOaHUi PYy>KHHHOTO MasiTHUKA OT Macchl rpy3a u
JKECTKOCTHU IIPY>XXUHBI; HCCICAOBAHHUEC HC3aBUCHMOCTU IICpHOaA KoneOaHuii HUTSIHOTO
MasiTHUKA OT Macchl Ipysa. IIpoBepka yciao0BHs paBHOBECHS phluara

1.30

Qusuueckue A61eHUs 6 npupode. TIPUMEPHl JBWKEHHS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXUBOH Mpupoje, NEHCTBUE CUIIbI TPEHUS B MPUPOJE U TEXHUKE, NPUIUBBI U
OTIUBBI, ABWKEHHME IUTaHeT COJIHEYHONW CHCTEMBI, PEAaKTUBHOE JBUKCHHME IKUBBIX
OpPraHU3MOB, pblYard B TeJi€ YelloBeKa, BIMSHHE aTMOC(EpPHOro JaBieHHs Ha >KUBOU
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, pblYar, MOABUKHBIM M HEMOJIBMKHBIA OJIOKH,
HAKJIOHHAs IJIOCKOCTh, MPOCTbIE MEXaHU3Mbl B OBITY, COOOUIAIOIIMECS COCY/IBI,
YCTPOMCTBO BOJIOMPOBOJIA, THAPABINYCCKHIA TPECC, MaHOMETP, 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 COCTOSIHUM BemecTBa. Kpucramimdeckue u
amopdHbIe Tena

2.2

2.3
2.4

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

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 TCIIoNEpCaavYn: TCIIJIOMPOBOAHOCT, KOHBEKIUA, U3JTYUCHUC
HaneBaHHe 1 OXJIAXKIACHHUE TCII. KommuecTBO TEIIIOTHI. y)IeJ'IBHaH TEMI0EMKOCTb:

O=cm(t,—1)

2.9

3akoH COXPAaHCHUS SHCPIUH B TCTIJIOBLIX MPOLECCAX. ypaBHCHI/IC TEIIOBOro OallaHca:

O +0, +..=0
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Ucnapenue u xonaeHcanusi. MIsMeHeHne BHYTPEHHEN SHEPTUU B MPOLECCE UCIAPECHUS U

2.10 koupaencaruu. Kunenue sxuakoctu. Y aenpHas TeIoTa napoodpaszosanus: L = Q/m

2.11  BrnaxHOCTh BO3ayXa
[MnaBnenue m Kpuctaum3anus. V3MeHeHHWE BHYTPEHHEH SHEpPrud MpHU IUIABJICHUU H
KpUCTAJUTH3AIMU. Y JICIbHAS TETUIOTA TUTABJICHHUS:

2.12 }L—Q

m

213 BHyTpeHHsIs SHEPIUs CrOpaHus TOILIMBA. Y AebHas TEIUIOTa CropaHus TorruBa: ( = Q/m

2.14  Tlpunanunsl padoThl TeruioBbiX apurareneii. KITJ[ TermoBoro npurarens
Ilpaxmuueckue pabomol
N3mepenue ynenpbHON TETIOEMKOCTH METALNTHYECKOTO IUJIUH/IPA; KOJIMYECTBA TEILIOTHI,
MOJIyUEHHOTO0 BOJIOM KOMHATHOM TeMIeparypbl (UKCHUPOBAHHON MAaccChl, B KOTOPYIO

015 | OMymeH HArpeThId WIMHJIP; KOJINYECTBA TCMIOTHL, OTAAHHOTO HArPETBIM LMITHHAPOM,
MocJie OMYCKaHUsl €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCHUTEIBHON BIIaKHOCTHU
BO3/yXa; yIEIbHOU TEIUIOTHI IUIABJICHHMS JibJa. VcciienoBanre W3MEHEHHS TeMIIepaTyphl
BOJIBI TP PA3JIMYHBIX YCJOBHSIX; SIBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUH XOJOIHOW U
ropsiYei BOBI; IPOIIECca HCTIAPSHUS
Qu3suueckue s161eHus 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE W KAMMJUSIPHBIC SBIICHUS B

2.16 | mpupone, KpucTaUbl B npupoze, uznydenue CoiHIa, 3aMep3aHue BOIOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHEera
Texnuueckue ycmpoiicmea: KanWUISPbl, TPHUMEPHl HCIIOJIB30BAHHUS  KPHCTAJUIOB,

2.17 | KUAKOCTHBI TEPMOMETp, JATYUK TeMIIepaTyphl, TEPMOC, CUCTeMa OTOILICHHS [IOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS

3 OJIEKTPOMAT'HUTHBIE SBJIEHUS

3.1 DOnekTpu3aius Ten. J[Ba Buaa 3MEeKTPUUECKHX 3apsiioB

3.2 BsaumoneiicTBue 3apspkeHHbIX Tenl. 3akoH Kymnona

3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

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

35 Hocurenu snekTpudeckux 3apsiioB. JleicTBHE 3JIEKTPUYECKOTO IMOJIS Ha JIEKTPUICCKUE
3apsasl. [IpoBOAHUKY U JUDIIEKTPUKU
[TocTostHubI  dnekTpuyeckuid TOK. JleWcTBUsA anekTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=qg/t,U=A/q
DNeKTpUYECKOe COMTPOTUBIICHHE. Y ICITEHOE IICKTPUIECKOE COTIPOTHRIICHHUE:

3.7 R =pl/S

38 3akon Oma aist 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 J[>oyins — Jlenna:

311  Q=I"-R-t

312 OnbIT Opcrena. MaruutHoe mosie MpsIMOrO MPOBOJHHUKA € TOKOM. JIMHMM MarHUTHOM
UHTYKITH

3.13  MarauTtHO€ 1oJie MOCTOSIHHOTO MarHuTa. B3anMmoelcTBIe MOCTOSITHHBIX MarHUTOB

3.14  ]leiicTBHe MarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM

3.15  Ompitel @apages. SBneHue IeKTPOMarHnTHON HHAYKIUU. [Ipasuio Jlenma
IIpaxmuueckue pabomuwl
M3mMepeHue 3IeKTPUYECKOIO COMPOTHBIIEHHUS PE3UCTOPA; MOILIHOCTH HICKTPUYECKOIO
TOKa; pabOThI BJIEKTPUUECKOT0 TOKA.
HccnenoBaHue 3aBHCHMOCTH CWJIBI TOKA, BO3HHMKAIOIIErO B INPOBOAHUKE (PE3HCTOPHI,

3.16 nmammouyka), OT HaNpsHKCHHUS HA KOHILAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBICHHS OT
JUIMHBI IPOBOIHUKA, TUIOIIAAM €0 MONEPEeYHOro CeYEeHUs U yIeIbHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuna [Uisl AJIEKTPUYECKOTO HAMNPSIKEHUS MPU  IOCIEN0BATEIbHOM
COEMHEHUH MPOBOIHUKOB; MPABUJIA [l CUJIbI SJIEKTPUUECKOT0 TOKA MPH MapajuieIbHOM
COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTaMIIOUYKa)
Qusuueckue sA61eHUsA 8 Npupooe: SNEKTPUUECKUE SIBICHUS B aTMocdepe, 3JIeKTPUIECTBO

3.17  >XMBBIX OPraHM3MOB, MarHUTHOE TOJE 3eMId, Jpeiid MOIOCOB, POJIb MAarHUTHOTO IOJIS
JUIs )KM3HM Ha 3emJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTaT, CUETUHUK

318 AIIEKTPUYECKOW  SHEPruM,  dBJIEKTPOOCBETHTEIbHBIE  MPHOOpPHI,  HarpeBaTeiIbHbIC
ANEKTPONpUOOPHl  (TMIPUMEpPBI), DIEKTPUUYECKHE MPEJOXPAHUTENIH, 3IEKTPOMArHuT,
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 cuctema. Onruiaeckne mprudopbI
IIpakmuueckue pabomoi

3.26 HH#Par###113MepeHre ONTUYECKON CHUJIBI COOMparoIiei JIMH3bI, (POKYCHOTO pacCTOSIHUA

coOuparo1ie JUH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeIMeTa U H300pakeHus, Korjaa
IpeMET PacHoJIokKeH B JBOWHOM (OKyce), ToKa3aTessl MPeIOMIIeHHs CTEeKIIa.
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###Par###IccnenoBanne  CBOWCTBA  M300pa)X€HHUs, TOJYYEHHOTO C  TOMOIIBIO
coOuparonield JIMH3bI; U3MEHEHHS (DOKYCHOTO pacCTOSIHUSA JBYX CIIOKEHHBIX JIHH3;
3aBHCHMOCTH YTJIa IIPEJIOMIICHHUS CBETOBOIO Jiyda OT yrJja IMaJicHUs Ha TPAHMIIC «BO3AYX —
CTEKIION

Dusuueckue s61eHU 8 npupode.‘ 3aTMCHU A COJIHI_[a u .HYHBI, OBE€Ta TCJI, OINTHUYCCKUC

3.27
sBJICHHS B aTMocdepe (11BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuuecxue ycmpoticmea. O9KH, IIEPUCKOT, (poToAaIIapar, ONTHIECKUE CBETOBOJIBI
4 KBAHTOBLBLIE SIBJIEHUA
4.1 PagunoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbpda-u OeTa-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [nanerapuas Moienp aToma
4.3 CocraB atomHoro sigpa. M30ToIs!
4.4 [Iepuon nonypacnana aTOMHBIX sAEp
45  SlnepHble peakiyu. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO M MACCOBOTO YUCEI
Qusuueckue s6leHUs 8 Npupooe: €CTECTBEHHBIM PaJIMOAKTHBHBIN (OH, KOCMHYECKHE
4.6  myuW, paJMOAKTHBHOE H3JIyd€HHE NPHUPOIHBIX MHHEPAJOB, ICHCTBUE pPATHOAKTUBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CHUEKTPOCKOI, WHAWBUIYAIBHBIA  JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPICTUKA
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
DJIeKTPOHHBIN Y4eOHMUK :

N.M. Ilepoimikun, A.U. UBanoB. «®u3nkay, 6a30BbIi ypOBEHb.

Jomymeno MunucTepcTBOM npocBernieHus: Poccutickoit eaepanuu. 3-¢ u3anue,
nepepaboTaHHOE.

Mocksa «IIpocsemenue» 2023 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
CoBpeMEHHBIN YUUTENbCKUN MTOpTal

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH HUHTEPHET

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» M3ngarensckoro noma «IlepBoe ceHTAOps»
http://www.phys.spbu.ru/libraryMup ¢usuku: neMoHcTpanuu GU3NYECKUX IKCIIEPUMEHTOB
http://nuclphys.sinp.msu.ruOrumnuads: no ¢usuxe Beepoccuiickas 0MMITHAAA IIKOJIBHUKOB 10
¢busuke



