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HOACHUTEJBbHASA 3AIIUCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMI K pe3yiabTaTaM OCBOCHHsST Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, nipeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuéroM (denepanbHOM
paboueii mporpammsl BoctinTanusa U Konnenmuu npenojaBanus yueOHoro npeamera «Pusnkay.

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obpasoBarenbHOU Tporpammel, npeactaBieHHbIX B PI'OC OO0, a Ttakxke ¢ yueroM (denepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U KOHIEIIMY TpenojaBanus yueOHnoro npeamera «DOusnkay.

Copneprkanue IporpaMMsl Mo (pu3Mke HamnpaBieHO Ha (GOPMHPOBAHUE €CTECTBEHHOHAYUHOU
IPaMOTHOCTH OOYyYaroIMXCS W OPraHU3alUI0 W3y4eHUs (U3MKUA Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMme 1o (pu3MKe yuuThIBalOTCS BOZMOXKHOCTH Y4€OHOI 0 IpeiMeTa B peanu3aluu TpeOoBaHuN
OI'OC OO0 x mIaHUPyEeMbIM JIMYHOCTHBIM U METaIlPeIMETHBIM pe3yibTaTaM OOydeHHs, a TaKkxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHusl.

[Tporpamma mo ¢u3Mke ycTaHaBIMBAeT pacHpenesieHue ydyeOHOro marepuaiga IO TojaaM
o0OyueHus (1o KiaccaMm), peagaraeT IPUMEPHYIO IOCIE10BATEIIbHOCTh U3YYEHHS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTH NPEIMETHOTO CO/IEPIKAHUS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLXCsl.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbI0 OKA3aHUS METOJUYECKON MOMOIIU YUUTEIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpEeIMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOMIUM JJII €CTECTBEHHOHAYUYHBIX YUEOHBIX IMPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouosnorueii, acTpoHoMueld W (Qu3nYecko reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, IPe0CTaBIIsIeT Hauboiee ssCHble 00pa3libl IPUMEHEHNsI HAyYHOT'O METO0/1a TO3HAHMS,
TO €CTh CII0C00a MOJIyYE€HUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 MIaBHBIX 3a7ay (U3NYECKOro oOpa3oBaHMs B CTPYKType oOmiero oOpa3oBaHuUs
COCTOMT B (JOPMUPOBAHUY €CTECTBEHHOHAYUYHOM I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJarouxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MPEAINOJIAraeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTh: HAyYHO OOBACHATH
SBJICHUS, OLIEHUBaThb M MOHHMMAaThb OCOOCHHOCTH HAYYHOTO MCCJIEJOBAHUS; HHTEPIPETUPOBATDH
JaHHBIE U MCII0JIb30BaTh HAYUHbIE JI0KA3aTEIbCTBA JIJISl TIOJIYUYEHUS BBIBOJOBY.

Ilenn wu3ydeHuss (QU3UKM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs OIpENeNeHbl B
KOHIENIMKN TpernoAaBaHust y4yeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNIbHBIX OpraHU3aLUIX
Poccuiickoit @enepainnu, peaan3yonmx 0CHOBHbIE 00111e00pa30BaTeNbHbIE POTPAMMBI.

[enu u3yueHus Gpu3nKu: NpuoOpeTeHrEe NHTEPECa U CTPEMIICHUS 00YYaroIIUXCsl K HAyYHOMY
U3YYEHHUIO MPHUPOJBI, Pa3BUTHE MX HHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW; pa3BUTHE
MpEeJICTaBICHUI 0 HAYyYHOM METO/Ie TIO3HAHUs U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOIICHHUS K
OKPYKAIOIIUM SIBIEHUSM; (OPMHUPOBAHUE HAYYHOT'O MHMPOBO33PEHHsI KaK pe3ylbTaTa H3Yy4eHUs
OCHOB CTPOEHHS MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH; (POpMHUpOBaHHE MTPEICTABICHHI O
poiau GU3MKU JUIS Pa3BUTUSL JIPYTUX E€CTECTBEHHBIX HAYK, TEXHUKHM W TEXHOJIOTUH; pa3BUTHE
MpeJICTaBICHUH 0 BO3MOXKHBIX cepax Oynyuiel npodeccuoHaIbHON AESITENbHOCTH, CBA3aHHON C
(bU3UKOI, TOATOTOBKA K JAaJbHENUIIIEMY 00YUYEHHUIO B 3TOM HAIPaBJICHUU.

JlocTrxeHue 3TuX Lesaei mporpaMMsl o GU3MKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
o0ecreynBaeTcsl pelIeHrueM CIeIyIOIUX 3a7a4u: NpUoOpeTeHHe 3HAHUH O AUCKPETHOM CTPOCHHHU
BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHMSIX;
npuoOpeTeHne yMEHHMH ONHUCHIBaTh M OOBSICHATH (U3NYECKHUE SBICHHUS C HCIOIb30BaHUEM
IOJyYEHHBIX 3HaHUI; OCBOCHME METOJOB PpELIEHUs MPOCTEMIIMX pacyeTHbIX 3agad ¢
UCTOJIb30BaHUEM (PU3MUECKUX MOJeNel, TBOPUECKMX W NPAKTUKOOPHEHTHUPOBAHHBIX 3ajad;



pa3BUTHE YMEHUI HAOII0AaTh NPUPOAHBIC SIBICHUS U BBHIIOJIHATDH OIBITHI, JAOOpAaTOPHBIE PaOOTHI U
9KCIIEPUMEHTANIBHBIE HCCIIEIOBAHMUS C MHCIIOJIb30BAHUEM H3MEPUTEIbHBIX MPUOOPOB; OCBOCHHE
npueMoB paboTel ¢ uHpopManmend (GU3MUECKOro CoIep)KaHHs, BKIOYas HWHPOPMALHUIO O
COBPEMEHHBIX JOCTI)KCHUSX (U3MKH, aHAIU3 M KPUTUYECKOE OllIeHWBaHHWE WHGOpMaIuy;
3HAKOMCTBO €O c(epamu TpodecCHOHATBLHOW JEATeIbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

OOmiee yncI0 YacoB, PEKOMEHIOBAHHBIX /IS U3y4eHUs! (PU3UKU Ha 6a30BOM ypoBHE, — 238
4yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HeJeni0), B 8 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 9 kiacce
— 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme o (pu3uKe nepevyeHpb JadopaTopHbIX padOT U OMBITOB SBISETCS
PEKOMEH/IaTEIIbHBIM, YUUTEINb JENIaeT BHIOOP MPHU MPOBEACHUU J1a00OPATOPHBIX PadOT U OMBITOB C
Y4E€TOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OOy4aroluxcs, CIHCKa AKCIEPUMEHTANBHBIX 3a/IaHuM,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1o (hU3HKe.



COILEPKAHUE OBYUEHUA
7 KIIACC

®u3uka u eé poJib B IO3HAHNH OKPY/KAIOLIEro MUPA.

®usnka — Hayka o npupojae. SBieHus npupoabl. PuU3NUECKUE SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue Qusnueckux BenuuuH. Puznyeckue MpUOOPHI.
ITorpemnocTs M3MepeHuit MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKH U3Yy4aloT Npupoay. EcTecTBeHHOHAYUYHBIH METO/
NO3HaHUs: HAOIIOIEHUE, MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBI)KEHUE THIIOTE3, SKCIIEPUMEHT 110
IIPOBEpPKE TUIOTE3, OObsICHEHHE HabmonaemMoro spiieHus. Onucanue (GU3MUECKUX SBICHHUHA C
IIOMOILBIO MOJEIIEH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue MNpuOOPHl M MpoLeaypa MPSMBIX H3MEPEHHI aHAJIOTOBBIM U IU(PPOBHIM
npubdopom.

Jlabopamopnwsie pabomot u onvimeol.

Onpenenenre UeHb! JJIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHoopa.
H3mepenne paccToOsTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TeJl.

5. U3mepenune TtemmepaTypsl IpUd IOMOIIM JKUIAKOCTHOIO TEpPMOMETpa U JaTdyuKa
TEeMIIepaTyphl.

6. IlpoBeneHne wWcciaeIOBaHUS 10 MPOBEPKE THUIOTE3bI: JalbHOCTh TNOJETA IIapUKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIIe, YeM OOJIbIlIe BHICOTA ITyCKa.

IlepBoHaya/IbHbIE CBEICHUS O CTPOCHHMH BelllecTBA.

CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBuxenne wactun BemecTBa. CBA3b CKOPOCTH JIBMJKEHHS YacTUL[ C TEMIIEpaTypou.
BbpoyHoBckoe nBmwxkenue, auddy3us. BzammonmeicTBHE YACTHIl BEIIECTBA: TMPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHbple  COCTOSIHMSI ~ BEILECTBA: CTPOEHME TIa30B, JKUAKOCTEH U TBEPIBIX
(KpuCTaIIM4YecKux) Tel. B3auMocBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABUKEHUSI.

2. Habmonenue nuddysum.

3. HaOnronenue siBJIeHWH, OOBSICHSIOMMXCS TPHUTSHKCHUEM WIH OTTAJKUBAaHHEM YaCTHUI
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Onenka quaMeTpa aToMa METOIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).

2. OTBITHI 0 HAOIOIEHHUIO TETUIOBOTO PACIIMPEHHUS T'a30B.

3. OnbIThl IO OOHAPYKEHHUIO ACUCTBUS CHUII MOJIEKYISIPHOTO TIPUTSIKEHUSI.

J{BUKeHHe U B3aUMOJeiiCTBHE TeJl.

Mexanunueckoe nBukeHue. PaBHOMepHOE U HepaBHOMepHOe JBHkeHUe. CkopocTb. CpenHsis
CKOpOCTb NP HEPAaBHOMEPHOM JIBHKEHHMH. Pacuer myTn 1 BpeMeHH JIBUKECHUS.

SIBnenue nHepuMH. 3aKOH HHEpUMHU. B3aumoeiicTBre Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
JIBWKEHUs Ten. Macca kak mepa mHepTHOCTH Tena. IlnoTtHocTe BemectBa. CBSI3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00BheMa BEIIECTBa.
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Cuna kak xapakTepucTuka B3aumozecTsus tena. Cuia ynpyroctu u 3akoH I'yka. U3mepenue
CUJIBbl C NTOMOILBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUs U cuia TshKecTH. Cuila TSKECTH Ha JPYrux
wianerax. Bec Tema. Heecomocth. CroXeHHE CHJI, HaIlpaBIE€HHBIX 110 OJHON IPSIMOM.
PaBHopelictByromas cuii. Cusa tpeHus. TpeHre CKOIbXEHUS U TpeHUE MOoKos. TpeHue B Ipupoie u
TEXHUKE.

Hemoncmpayuu.

1. HabmoneHne MeXaHU4eCKOTro JBUKCHHUS Tea.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs] HHEPLIUH.

Habutoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEl.

. CiioxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOIL.

Jlaﬁopamopmﬂe pabomot u onvimol.

1. Onpenenenve CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS (LIapUKa B JKUAKOCTHU, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jasiee).

2. OmpeneneHue CpeqHEl CKOPOCTH CKONBXKEHUS Opycka WM HIapuKa MO HAKJIOHHON
IJIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbIThl, NEMOHCTPUPYIONINE 3aBUCUMOCTh pPACTDKEHHUS (IedopMalnuu) MPYKUHBI OT
MPUIIOKEHHOM CHUIIBI.

5. OmnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJILKEHHS OT Beca Tela U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIIEHUSI U yBeNWYeHHs JaBieHus. JlaBneHue rasza. 3aBUCHMOCTh
JaBJIieHUs ra3za oT o0beMma, Temmneparypsl. [lepenada naBieHust TBEPIbIMU TEIAMH, KUIKOCTAMH H
razamu. 3akoH [lackans. [lHeBMaTMyeckue MalIMHBIL. 3aBUCUMOCTb JIaBJIEHUSI JKUJIKOCTU OT
rryounsl. ['uapocratuyeckuii mapagokc. CooOmaromuecs cocybl. ['uapaBindeckue MeXaHu3MBbl.

AtMocdepa 3emnn u atmocepHoe naBieHHe. [IpUUMHBI CYIIECTBOBaHMS BO3AYIIHOMN
o6onoukn 3emiu. OmbiT Toppuuermn. W3mepenwe arMmocdepHoro paBiaeHUs. 3aBUCHUMOCTH
aTMoc(epHOTro IaBlIeHus! OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s usmepeHus atMocpepHOro
JTaBJICHMUSL.

JleiicTBre KHUAKOCTH U Ta3a Ha MOTPYKEHHOE B HHUX Teno. BelTankuBaromias (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanne ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBHUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHuUs KUJKOCTHIO U Ta30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCHUMOCTh BBITAIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela M TUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKHBAIOIIEH CHIIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcioBue maBaHus TeN: MJIABaHWE WIIH TIOTPY)KCHHUE TEJT B 3aBUCUMOCTH OT COOTHOIICHHSI
IJIOTHOCTEN TE€JIa U KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. WccnenoBanue 3aBHCUMOCTH Beca Tella B BOJIC OT 00bEMa MOrpyKEHHOH B )KUJKOCTh YACTH
Tena.

2. OmpeneneHne BHITAIKUBAIOLICH CHIIBI, IGHCTBYIOIIEH HA TeNo, HOTPYKEHHOE B )KUAKOCTD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAOIIEH CHIIBI, IEHCTBYIONIEH HA TENO B )KUIKOCTH, OT
Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOILIEH CHUJIBI, EHCTBYIOIIEH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHON B KUAKOCTh YaCTU TeJa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBanue apeomMeTpa WM KOHCTPYUPOBAaHUE JIOJKM M OIpeneieHue e
rPpy30M0AbEMHOCTH.

Pabdora u MOIIHOCTH. DHEPIrU.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTele MEXaHM3MBIL: pblyar, 0JIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30510Toe mpaBuiio» Mexanuku. Koadduunent
none3Horo aevictBus (manmee — KIIJ[) mpocteix mexanmsmoB. IIpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas u noreHuuanbHas sHeprusd. [IpeBpaienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuusie padbomot u onvimol.

1. Onpenenenuve pabOTHI CUIIBI TPEHHS TPU PABHOMEPHOM JIBHKEHUU TEJa 10 TOPU30HTAIBHOM
MOBEPXHOCTH.

2. WccnenoBaHue yclOBU paBHOBECHS pblyara.

3. Namepenue KII/] HaKIIOHHOM TIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUH.

8 KUIACC

TenoBble siBJICHUS.

OcCHOBHBIE NOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOECHMs BeniectBa. Macca u
pa3Mepsl  atroMoB M MoJyieKyld.  OmbIThl, MOATBEPXKAAIOIINE  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOrO COCTOSTHUM BemiecTBa. Kpucraminueckue u
amopdubie Tena. OObsICHEHUE CBOMCTB Ta30B, )KMJIKOCTEH M TBEPJBIX TeT HA OCHOBE MOJOXEHUN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CmauumBaHuWE M KalWUIApHBIE sIBIEHUA. TernsoBoe
pacIIupeHNe U CXKaTHE.

Temmnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABM)KEHUS YacTULl. BHYyTpeHHsIs
sHeprus. CrnocoObl H3MEHEHUs! BHYTPEHHEH SHepPruu: Terionepeiadya u copepiieHue padotel. Buab
TeIUIoNepe1auu: TeIIONPOBOAHOCTh, KOHBEKIUS, U3TYyUCHHUE.

KonndectBo TemnoTel. YenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEeIuIoBoe
paBHOBecHue. YpaBHEHHE TermoBoro OanaHca. [lnaBieHue W oOTBeplieBaHUE KPUCTATUIMYECKUX
BEIIECTB. Y aenbHas TeruioTa miasienus. [lapooOpa3oBanue u konneHcauus. Mcnapenue. Kunenue.
VYaenbHas Termsora napooOpa3oBaHUS. 3aBHCHUMOCTh TeMIIEpaTypbhl KUIEHUS OT aTMOc(hEepHOro
JIaBJICHMSL.

BrnaxxHocts Bo3myxa.

OHeprus ToIMBa. Y ieJbHasi TENJI0Ta CTOPAHHUS.

[Tpunummne! pabote! Ternosbix napurateneit KII/] tennosoro nurarens. TemnoBslie qBUratenn
Y 3al1UTa OKPYXKarollel cpenbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaGmronerune 6pOyHOBCKOTO JIBHKCHHUSI.

2. Habmonenne nuddysuu.



Habumronenune siBneHuii cMauuBaHUs U KalWUISIPHBIX SBJICHUI.

Habmroienue TemnoBoro pacivpeHus Ted.

M3MeHeHne naBIeHHS ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buael renionepenayn.

OxuaxieHrue npu COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiieHUM padOThl BHEIIHUMU CHJIAMHU.

0. CpaBHeHue TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KUTeHuUs.

12. HabGnroneHue mOCTOSHCTBA TEMITEPaTypPhbl IPHU IJIaBJICHUU.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwvie pabomot u onvimel.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MTPHUTSKCHHUS.

OnBITHI 110 BBIPALMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MITIPHIIA.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD JIaBJICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHUs
WJIU OXJIaXKICHHUS.

6. [IpoBepka THUIOTE3bI JIMHCWHON 3aBUCHUMOCTH JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHne W3MEHEHUsI BHYTPEHHEW SHEPruH Tella B pe3ysibTaTe TeIvlonepenaayd u
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBICHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOAHOMN U TOpSYEH BOJIBI.

9. OmnpeneneHne KOJIMYECTBA TEMJIOTHI, MOIYYEHHOTO BOAOM MU TEIMJIOOOMEHE C HarpeThiM
METATTMYECKUM LIUINHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. WccnenoBanue nporecca UCHapEeHHS.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3yXa.

13. Omnpenenenue yaenbHON TETUIOTHI ITABICHHS JIbIA.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poaa 3neKTpUUECKHUX 3apsaoB. B3aumopeiicTBue 3apsHKEHHBIX Tedl.
3akon KynoHa (3aBHCHMOCTH CHIIBI B3aWMOJEUCTBUS 3apsHKEHHBIX TENl OT BEIMYUHBI 3apsATOB U
paccTOSTHUS MEX]Ty TEJIaMH).

Onexktpuueckoe noine. Hanpsx€HHOCTh anekTpuyeckoro mnosd. [IpuHmun cyneprnosunuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpruyeckux 3apsiioB. DJIEMEHTApHBIN deKTpUuuecKuil 3apsaa. CTpoeHue aToMa.
IIpOoBOTHUKY M IUDIIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSI CYLIECTBOBAHMSI DJIEKTPUYECKOrO TOKa. VcToOuHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS D3IEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. JiaekTpuueckoe HanpsbkeHue. ConpoTHBIEHNE TPOBOAHHKA.
VYaenpHOE coNpoTHUBIEHUE BenlecTBa. 3akoH Oma 1yt ywyactka unenu. IlocnenoBarenbHoe u
MapaJyIeIbHOE COEUHEHNE ITPOBOIHUKOB.

PaboTta 1 MOITHOCTB IEKTPUYECKOro ToKa. 3akoH /Dxoymns—Jlenna. DnekTpuueckue memnu u
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3ambikaHue.

ITocrossHHBIE MarHuThl. B3aMMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emiie. OnbIiT OpcTega. MarHutHoe nojie
AJIEKTpUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBME MarHUTHOIO MOJIS Ha
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IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKA. Vcronbp30BaHue 3JEKTPOABUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onpiter ®apanes.  SIBneHue  aneKkTpoMarHuTHONM — uHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrnocoObl MOMY4YeHHUS DSIEKTPUUECKONW HHEPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DnexTpusanus tei.

JIBa posia aJIeKTPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U JEHCTBUE AIEKTPOCKOIIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

[TpoBOAHUKY M TUAIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

HcTouHMKH MTOCTOSIHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.

0. DHEeKTpUYECKUI TOK B KHUIAKOCTH.

11. T"a30BHIii pa3psiz.

12. M3mepeHue cuiibl TOKa aMIEPMETPOM.

13. HM3mepeHue 31eKTPUIECKOTO HAPSIKECHHUS BOJIETMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHUI.

15. BzaumopeiicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MozenupoBaHne HEBO3MOKHOCTH Pa3JIeIeHUs MOJIIFOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmpIT Dpcrena.

19. MarautHOe 1ojie TOKa. DICKTPOMArHHT.

20. JeiicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21. DneKTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. VccnenoBaHue sSIBICHUS JIEKTPOMArHUTHON MHYKIIHU.

23. OmpiTer Dapanes.

24. 3aBHCHMOCTH HalpaBJIeHUs] MHIYKIIMOHHOTO TOKa OT YCIIOBHH €ro BO3SHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUSA JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa padOThI AMEKTPUIECKOM IEMH MOCTOSHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HalpsHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MIAYLIETO YEpe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa M HaIMPSKEHUS Ha PE3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOILINE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJIHUKA
OT €ro JUIMHBI, IJIOLIa/I1 OTIEPEYHOT0 CEUEHUs U MaTepHuaia.

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUH IMPHU MOCIIEAOBATEIbHOM COEIMHEHHM JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia sl CHIIBI TOKA IIPU NapaJljIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOTHI MEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHune MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIOUKY, OT HaNpsKEHUS Ha
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13. Ompenenenue KI1J] narpeBarens.

14. WccnepoBaHne MarHUTHOTO B3aUMOJAEHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. HM3yueHre MarHUTHOTO TOJISl IIOCTOSTHHBIX MAarHUTOB MPU UX 00BEANHEHUH U Pa3/IeJICHUN.

16. HccnenoBanne neiicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHUJIBI B3aMMOJCHUCTBUS KATYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKa M HAallpaBJICHUS TOKa B KaTyILKe.

18. HM3yuenwue aeiicTBUS MArHUTHOTO T10JISL HA TPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue U u3ydeHue paboThl HIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OmbITEIl 1O WCCIENOBAHHMIO SIBJICHUS SJIEKTPOMArHUTHON WHAYKIMU: HCCIICIOBAHNE
U3MEHEHHMI 3HAYE€HUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

MexanuyecKkue siBJICHHS.

Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOro JABWXKEHUs. PaBHOMepHOe mpsMOIMHENHOe JBHXKeHHe. HepaBHOMepHOe
npsiMoJMHeHoe JBukeHue. CpenHsss U MIHOBEHHAash CKOpPOCTb Tejla MpU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOoyckopeHHOE mpsMonuHelHoe aprkeHue. CBoOonHoe mnaaeHue. OmbIThI
lNanunes.

PaBHOMEpHOE nBMXKEHHE TIO OKpYKHOCTH. [lepumonm m dactora oOpamieHusi. JIuHelHas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

IlepBbiii 3akoH Hbrorona. Bropo# 3akoH Hserorona. Tpermit 3axkon Herotona. IIpuHnmn
CYNEPIIO3ULIUU CHIL.

Cwuita ynipyroctu. 3akoH ['yka. Cuma TpeHus: Ciiia TPeHUs CKOJBKEHUs, CUJIa TPEHUS TTOKOS,
JIpyTHUe BUJbI TPEHMUSL.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MajieHus. J{Bukenue
ra"eT Bokpyr Comnnua. [lepBas kocmudeckast ckopocTs. HeBeCOMOCTh M eperpy3KH.

PaBHoOBecue maTepuanbHOU TOUYKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Temna ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTn.

Umnynec Tena. U3menenne wummynbca. VMmynbc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTnBHOE IBUKEHUE.

Mexannueckast paboTta 1 MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBa3b SHEPTrUu
U paboTsl. [loTeHnmanbHas Heprus Tena, MOJHATOro HaJl HOBEPXHOCThIO 3eMid. [loTeHnunanbHas
DHEPIUsl CKATOM MNpyKWHBI. KuHetndeckas sHeprus. Teopema O KMHETHYECKOM SHEPIHM. 3aKOH
COXpPaHEHHUsI MEXaHUYECKOU JHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MexaHH4ecKoro JBH)KEHUS TeJa OTHOCUTEIBHO pa3HbIX Te OTCUETA.

2. CpaBHeHUE IyTeH U TPACKTOPHIA JBMKEHUS OJJHOTO M TOTO )K€ Tela OTHOCUTEIHHO Pa3HBIX
TEJI OTCYETA.

3. M3amepeHune CKOPOCTH M YCKOPEHHSI TPSIMOIMHEHHOTO IBHKCHHUS.

4. WccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOT'O IBUKEHHUS.

5. Habmronenue nBu>keHus Tena no OKpyXHOCTH.

6. HaOmoeHne MexaHU4eCcKUX SBJICHUN, MPOUCXOAAIINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMsI T€Jla OT MaccChl TeJla U JIEHCTBYIOIIEH HA HETO CUJIBL.

8. Habmonmenue paBeHCTBa CHIT TTPH B3aUMOJICHCTBHUH TEJI.

9. M3meHeHue Beca Tena MpH YCKOPEHHOM JIBUKECHUH.



10. Ilepemauya ummysbca MpyU B3aUMOJICHCTBUHU Tell.

11. IIpeoOpa3oBaHus SHEPTUH MPHU B3aUMOACHCTBUHN TEI.

12. Coxpanenue UMITyJIbCa IPU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHue umnysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HalGmnroneHue peakTUBHOIO JBUKEHMUSL.

15. CoxpaHeHue MEXaHUYECKOM SHEPTruu Ipu CBOOOIHOM MaICHUU.

16. Coxpanenue MEeXaHUYECKON SHEPTUH MPH JBIXKEHUH TEJa M0 ICHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KoncrpyupoBaHue TpakTa Juisl pa3roHa U JajlbHEUIEro paBHOMEPHOIO JIBUKEHUS 1IapUKa
VI TEJIEeKKH.

2. OmpeneneHne CpeAHEld CKOPOCTH CKOJBXEHUS Opycka WM JBUKCHUS MIapHKa I10
HAKJIOHHOM IJTOCKOCTH.

3. Onpenenenne yCKOpPEHHs Tela MpPH PAaBHOYCKOPEHHOM JIBIKCHHH 110 HAKJIOHHOW
MJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTU IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM [JBUXKEHUM 0e€3
HAYaJIbHOW CKOPOCTH.

5. IIpoBepka rumnoTe3bl: €ciau NpU PaBHOYCKOPEHHOM JBM)KEHMM 0€3 HadajabHOW CKOPOCTH
MyTH OTHOCSTCA KaK PsiJi HEYETHBIX YHCET, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. MccnenoBanne 3aBUCIMOCTH CHITBI TPEHUSI CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenue K03PGHUIIMEHTA TPEHUS CKOJIBKCHUSI.

8. Ompenenenne kECTKOCTH MPYKUHBI.

9. Omnpenenenne paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBHXKEHUH TeJIa 10 TOPU30HTAIbHON
MOBEPXHOCTH.

10. Onpenenenne pa®OTHI CHIJIBI YIOPYTOCTH INpU MNOABEME TIpy3a C HCHOJIb30BAaHHEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Mexanuyeckue KojaeOaHUS U BOJTHBDI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKM KoJeOaHWii: IMepHoj, Yacrora,
aMIuTyna. MareMatMdeckuilT W NPYKHHHBIM  MasaTHUKW. [IpeBpamieHue odHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojiebaHusi. BreiHyxeHHble KoneOaHusi. Pe3onanc. MexaHWYecKHe BOJIHBI.
CpoiicTBa MexaHMUYeCKUX BOJH. [Ipo/iofbHBIE U MOoNepedHble BOIHbI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecKkHe BOJIHBI B TBEPJOM Telle, CEICMUYECKHE BOJHBI.

3ByK. I'pomMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habntonenue xoneOaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmntoneHue BBIHYX/IE€HHBIX KoJeOaHHii U pe30HaHca.

PacnipocTpanenne npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKyCTHYECKHI PE30HaHC.

ﬂaﬁopamopnbte paoomul u onvimol.

1. Onpenenenre 4acToTH U Mepro/ia KoeOaHU MaTeMaTHYeCKOr0 MasiTHUKA.

2. OmpenerneHre 4acTOTHI ¥ MEPHOAA KoeOaHU| Py KUHHOTO MasgTHUKA.

3. UccnenoBanue 3aBUCUMOCTH NepHoa KoieOaHUil MOIBEIIEHHOTO K HUTHU Ipy3a OT JUIMHBI
HUTH.

4. UccnenoBaHue 3aBUCUMOCTH NepHoa KojaeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
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5. IlpoBepka HE3aBUCHUMOCTH IEpHUO/a KOJICOAHUH Tpy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl
rpysa.

6. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIeproJia KoJeOaHUH MPYKMHHOTO MasiTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.

7. VI3mepeHne yCKOpEeHUs: CBOOOTHOTO TaICHHSL.

DJIEeKTPOMAarHUTHOE T0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. Mciob30BaHNe JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.

DneKTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnusie padbomot u onvimol.

1. H3ydeHne CBOMCTB 2J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

CgeToBbl€ SIBJICHHS.

JlyueBass monenn cBeta. Mcrounuku cBera. [IpsiMonuHeiiHOe pacnpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cera. 3akoH mpesnomieHusi cBera. [logHoe BHYTpeHHEe OTpa)KeHHE CBETaA.
Hcnonp30BaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOAAX.

Jlunza. Xon nydeit B auH3e. Ontudeckas cuctema (oToarnmnapara, MUKPOCKOIA U TEJIECKOIA.
['na3 kak ontuyeckas cucreMa. biM3opyKkocTh U 1aJbHO30PKOCTb.

Paznoxenue Genoro ceera B cnekTp. OnbiTel HbtoToHa. CllojkeHHE CHEKTPaJIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHelHOe pacpOCTPaHEHUE CBETA.
OtpaxeHnue cBera.
[Tonydyenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomiienue cBera.
OnTHYecKuii CBETOBO/I.
Xon nyueil B coOuparole aunse.
Xop Jiydel B paccenBaroOLIeH JIMH3E.
[Tomyyenue n300pa’keHUI C TOMOIIBIO JIMH3.
. [punuun neiictBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopuens rnasa.

11. PasnokeHue 6em0ro cBETa B CIEKTP.

12. Tlony4enue 6enoro cBera Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. MccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKEHHsI CBETOBOT'O JIy4ya OT yrIJja MajeHusl.

2. V3y4yeHne XapaKTepUCTUK N300paKeHHsI TPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH YIijla MPEJOMJICHHS CBETOBOTO Jiyya OT YIJla MajeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

4. Tlony4yeHue n300paKeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

5. Omnpenenenne (HOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIIEeii TNH3HI.

6. OmbITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnBITHI 110 BOCTIPUSTHIO IIBETA MTPEIMETOB MPHU UX HAOIIOJEHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

KBaHTOBbBIE IBJICHHS.

Onbiter Pezepdopma u mnanerapnas moxaens aroma. Mogenb atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelyaTble CIEKTPHI.
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PaguoakTuBHOCTE. Anb(a, OeTa- u ramma-u3nydeHus. CTpoeHre aToMHOTO siapa. HykionHas
MoJieIb aTOMHOTO sifjpa. M3oronbl. PagnoaktuBubie npeBparienus. [lepuon nonypacnaga aTOMHBIX
a1ep.

Snepuble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOIO YHCENl. DHEPrus CBS3U
aTOMHBIX s1ep. CBsi3b Macchl M 3Hepruu. Peaknuu cunHres3a u aeneHus saep. VICTOUHUKM SHEpruu
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. Crnektpsl u3ydyeHus U NOIJIOIIEHUS.

CrieKTphl pa3HyuHbIX T'a30B.

CrnexTp Bomopo/a.

HaGmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHM3UPYIOMUX U3TYyICHUH.

. Peructpanus uznydeHust npupoAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlaﬁopamopmﬂe pabomot u onvimol.

1. HaGmioneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUS.

2. HccrnenoBanne TPEKOB: HM3MEPEHHWE OJHEPrUM YaCTUIBI 110 TOPMO3HOMY IyTH (I10
dboTorpadusm).

3. W3mepenue paanoakTUBHOTO (poHa.

IHoBTOpPUTEIHbHO-000011IAI0 M MOYJIb.

[ToBTOpPUTEEHO-0000IIAOIMINK MOTYSIb TIPEIHA3HAYCH IS CHCTEMATU3alUd U 000OIICHUS
NPEIMETHOTO COAEP)KAaHUS U OIbITA JEATENbHOCTH, MPUOOPETEHHOIO NMPU M3YYEHUH BCEro Kypca
¢u3MKM, a TaKXkKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (HU3UKE s
o0yyaromuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH MpeaMer.

[Tpu n3yueHun JAaHHOTO MOYJISl pEaIU3yI0TCS U CUCTEMaTU3UPYIOTCS BUJIBI AESITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00eCreurBaeTcsi JOCTH)KEHUE MPEAMETHBIX M METaNpeIMETHBIX IUIaHUPYEMBbIX
pe3ynbTatoB 00ydeHus, (HOpMHUPYETCs €CTECTBEHHOHAy4yHasi IPaMOTHOCTb: OCBOECHHE HayYHBIX
METOJIOB HCCIEJOBaHUs SIBICHUN TNPUPOABI W TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH
¢buznyeckue SBICHUS, IPUMEHSS OJydYEeHHbIE 3HAHUS, PelIaTh 3a/1a4k, B TOM YHCJIe KaYeCTBEHHbIE
Y HDKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO Pa3zelia peanu3yeTcs 3a CY4ET TOro, 4To
oOyJaronirecs BHIMOTHSIIOT 3aJaHNsI, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHMM paclo3HaBaTh U HAYYHO OOBSACHATH (pU3MUecKue SBICHUS B
OKpYXKarollel MPUPO/IE U IOBCETHEBHOM JKU3HY;

UCIIOJIb30BaTh HAy4yHbIE€ METOJIbl MCCelIO0BaHUs (DU3MUECKHUX SIBJICHHUM, B TOM YHUCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAay4HbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTO HCIOJIb30BAaHUS Pa3IMUHBIX MCTOYHUKOB SHEPIrMM Ha OCHOBE 3aKOHA
MpEeBpaLIeHNs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxngas u3 TeM [JaHHOTO MOZYJS BKJIIOYAeT OKCIEPUMEHTAIBHOE MCCIEN0BAHUE
oboOmaromiero xapakrepa. Moynp 3aBepliaeTcsi MPOBEIEHUEM AUArHOCTUYECKOM M OLEHOYHOMU
paboThI 32 Kypc OCHOBHOTO 00111er0 00pa3oBaHusl.

SRR



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenne ¢pu3MKM Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HANPABICHO HA JOCTH)KEHHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

B pesynbrate n3ydenus pU3MKN Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMsl y 00y4daroierocs
OyayT chopMupoOBaHbI CIIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpuMoTHYecKOro BOCHUTAHMSA: IPOSBICHUE HMHTEPECAa K HCTOPUM U COBPEMEHHOMY
COCTOSIHUIO POCCUMCKOHN (PM3MUECKON HAyKH; LIEHHOCTHOE OTHOLIEHHUE K JJOCTHXKEHUSIM POCCUHCKUX
yuEHBIX-(DU3UKOB;

2) rpaxIaHCKOr0 M JYXOBHO-HPABCTBEHHOr0 BOCIHHUTAHMA: TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX M OSTHYECKUX TMPOOJIeM, CBSI3aHHBIX C
IPAaKTUYECKUM MPUMEHEHHEM AOCTHKEHHH (DU3MKM; OCO3HAHME Ba)XXKHOCTU MOPaJIbHO-3THUYECKUX
NPUHIUIIOB B IEATEIILHOCTH YIEHOTO;

3) 3cTeTH4ecKOro BOCIUTAHMA: BOCIPUATHE SCTETUUYECKUX KayecTB (PU3UUECKON HayKu: e
TapMOHUYHOTO ITIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 NMO3HAHHUSA: OCO3HAHUE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO
WHCTPYMEHTA II03HAHWS MHpPA, OCHOBBI Pa3BUTUA TEXHOJOTHWM, BaXHEHIIEH COCTaBISAIOLIECH
KYJBTYpPBl; pPa3BUTHE HAYYHOU JIH0003HATEIBLHOCTH, MHTEPECA K HCCIIE10BATEIbCKON AEATEIbHOCTH;

5) ¢popmMupoBaHusi KyJbTYPHI 310POBbS H IMOIMOHAJLHOIO 0/IArOMOJIyYHsi: OCO3HAHHE
LIEHHOCTH 0e30MacHOro oopas3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaXKHOCTHU ITPABUII
0€30IacCHOr0 TOBEJICHHS Ha TPAHCHOPTE, HA JOPOTax, C OJCKTPUYECKUM U  TEIUIOBBIM
000OpyJIOBaHHMEM B JIOMAIIHUX YCIIOBHSX; CPOPMHUPOBAHHOCTh HaBblka pedaeKCHM, NpHU3HAHHE
CBOETO TpaBa Ha OMMOKY M TAaKOTO JKE MpaBa y JPyroro 4eloBeKa,

6) TPy10BOr0 BOCIIMTAHUSI: AKTMBHOE Y4acTHE B PELICHUU MPAKTHYECKUX 3a]ad (B pamkax
CeMbH, 00pa30BaTENbHOW OpraHW3alMy, TOpOjAa, Kpas) TEXHOJOTHYECKOH U  COIUATbHOU
HalpaBJIEHHOCTH, TPeOyIOIMX B TOM 4HUCIEe U (U3NYECKUX 3HAHUHN; MHTEpEC K MPAKTHYECKOMY
M3YYEHHUIO TPoQecchii, CBA3aHHBIX C (PUBHUKOM;

7) 3K0JIOTHYEeCKOr0 BOCHUTAHMSA: OPUEHTALMS Ha NMpPUMEHEHUE (U3NYECKUX 3HAHUU JUIs
pemeHusl 3amad B 00JAcTH OKPYXKAMOIIEH Cpeapl, IUIAHUPOBAHUS ITOCTYNIKOB M OIIGHKH HX
BO3MOXHBIX MOCJTEJICTBUM Ui OKpyXarolled cpelbl; OCO3HaHUE IJI00ANTbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM U TyTeH UX PEeIIeHHS;

8) amanTanMm K M3MEHSIIOIIMMCH YCJOBMSAM COLMAJBLHONH M TNPHPOIHON cpelbl:
NoTpeOHOCTh BO B3aUMOJICHCTBUU TPH BBHIMIOJIHEHUH HWCCIEIOBAHWA W TPOEKTOB (pru3muecKon
HaNpaBIEHHOCTH, OTKPBITOCTh ONBITY W 3HAaHMAM JPYrUX; TIOBBIIIEHHE YPOBHSA CBOEH
KOMITIETEHTHOCTH 4epe3 IMPaKTHYECKYI0 AEATENBHOCTH, MOTPeOHOCTh B (DOPMUPOBAHWH HOBBIX
3HaHUH, B TOM uucie (HOpMyIUpOBATh WJEH, MOHATHUS, TUIOTE3bl O (U3NYECKUX OOBEKTaX U
SBJICHHSIX; OCO3HAHUE Ne(MUIIMTOB COOCTBEHHBIX 3HAHWUN M KOMIETEHTHOCTEH B 00JacTH (DHU3WKH,
IUIAaHUPOBAaHHE CBOETO Pa3BUTUS B TNPHOOPETEHWU HOBBIX (PU3MUECKUX 3HAHUH; CTpEeMJICHHE
AQHAJTM3UPOBATh W BBISBISTH B3aUMOCBSI3H TMPHUPOJBI, OOMIECTBA W DKOHOMHKH, B TOM YHCIE C
UCMOJIb30BaHUEM (U3MYECKUX 3HAHWM; OlleHKa CBOMX JEHCTBMH ¢ Y4€TOM BIMSHUS Ha
OKPYKaIOMIYIO CPEIY, BOSMOXKHBIX TII00aTHHBIX OCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbTaTe 0cBOEHUS TporpamMmsl 1o GU3HKE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus y
oOyuyaromerocss Oynyr  chopMUpOBaHBI  MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
[I03HABATENIbHbIE YHUBEPCAJIbHBIE YUeOHbIE AEHCTBUS, KOMMYHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIE
JeHCTBUS, pETyIATUBHBIC YHUBEPCAIbHBIC yueOHbIEC ACHCTBUS.

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS



Ba3oBble Jiornyeckue JeMCTBUSA: BBISIBIATh U XapaKTEPU30BaTh CYILECTBEHHbIE IIPU3HAKU
00BEKTOB (SIBJICHUI); yCTAHABJIMBATh CYLIECTBEHHBIH NMPHU3HAK KiIacCU(UKALUH, OCHOBAHUS IS
0000111eHNs U CPaBHEHUSI; BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMATPUBAEMBIX (DaKTax,
JAHHBIX W HAONIOJCHMAX, OTHOCSIIUXCA K (U3MYECKHM SBJICHMSM; BBIABIATH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U TPU HM3yYCHHH (U3NYECKUX SIBICHUH W TPOIECCOB, JENaTh BBIBOJBI C
UCMOJIb30BAaHUEM JIEyKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUIaTh THUIIOTE3Bl O
B3aMMOCBSI3SX (DM3MUECKUX BEITUYHMH, CAMOCTOSITEIILHO BBIOMPATh CIIOCO0 pelicHHus ydeOHOU
¢bu3nyeckoil 3a1aun (CpaBHEHUE HECKOJIBKMX BapUaHTOB pelleHHs], BBIOOP Haubosee NoaX0ASIIEro
C YYETOM CaMOCTOSITENILHO BBIJIEJIIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTebCcKHe AeCTBUS. UCIIOIb30BATh BONPOCH! KaK MCCIIENOBATENbCKUN
MHCTPYMEHT MO3HAHUS; POBOJIUTH 110 CAMOCTOSATEIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
bu3nueckuil SKCHEpUMEHT, HeOOoJbIIoe HCccieloBaHue (PU3UYECKOro SIBJICHHUS; OLEHMBATh Ha
IPUMEHUMOCTh M JOCTOBEPHOCTb MH(OpMAlLMIO, IOJYYEHHYIO B XOJE MHCCIEIOBAaHUS WIU
SKCHEPUMEHTa; CaMOCTOATENbHO (OPMYIMPOBAaTh OOOOLIEHHMS W BBIBOABI IO pe3yibTaTaM
IPOBEAEHHOTO HAOJIOJEHMS, OIbITa, HCCIEAO0BaHUS; IPOrHO3UPOBATh BO3MOYKHOE JalibHEHIIEe
pa3BuUTHE (QU3NYECKUX MPOLECCOB, a TAKXKE BBIABUIATh MPEANONOKEHUS 00 UX PAa3BUTHUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undpopmanueii: NpUMEHITh Pa3IUYHbIE METO/bI, HHCTPYMEHTBI M 3alpoChl IpU
MIOUCKE U 0TOOpe MH(POPMAIIUY HITH JAaHHBIX C yIETOM MPEUIOKEHHON yueOHOH (hn3ndecKoil 3a1auu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH NHPOPMALIUIO PA3IMUHBIX BUJOB U (hopMm
NPEJCTAaBICHUS; CAMOCTOSITEIILHO BEIOMPATh ONTUMAIBHYIO (POPMY MpeCTaBICHUS HHPOPMALIUU U
WITIOCTPUPOBATh pellaeMble 33a4l HECIOKHBIMU CXEMaMH, TuarpaMMamMu, HHOU rpadukoit u ux
KOMOHWHAIIUSIMH.

KoMMyHuUKaTHBHBIe YHMBepcaabHble y4eOHbIe AeiicTBUSA: B X0J€ 00CYKICHUsI y4eOHOTrO
MaTepuaia, pe3yJbTaToB J1a0OpaTOPHBIX pabOT M TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyx/aeMoll TeMbl M BBICKa3bIBaTh WJEW, HALlCJIEHHbIE Ha pPELICHHE 3aJjauyd M MOJIepKaHue
OJ1aroenarenbHOCTH OOLIEHMSI; COTIOCTABIIATh CBOU CYXKIACHUS C CYXKACHUSIMH JIPYTUX Y4aCTHUKOB
Jranora, oOHapy>KUBaTh pa3jinyKe U CXOCTBO MO3ULIMIA; BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; IMyOJIMYHO IMPEICTaBIATh PE3YJIbTaThl BBIIIOJIHEHHOTO (DU3MYECKOIrO OIBITA
(9KCIIepUMeHTa, UcCieI0BaHMs, IPOEKTa); IOHUMATh U MCII0JIb30BaTh MPEUMYILECTBA KOMaHIHOU U
MHAUBUAYAJIbHON pa0OThl MpPU PELIEHUH KOHKPETHOM (QU3udecKol MmpoOsieMbl; MPUHUMATH LEIH
COBMECTHOM [J€ATEIBHOCTH, OPTaHU30BbIBAaTh JEHCTBUS N0 €€ JOCTHKEHHIO: PacIpelesaTh POJIH,
00CyXJ1aTh MPOIIECCHI U PE3yNIbTaThl COBMECTHON pabOoThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO YacTh paboThI, JOCTUrasi KAYECTBEHHOTO Pe3yJibTaTa M0 CBOEMY HAIIPABICHUIO U
KOOPJMHUPYSI CBOU JEHCTBUS C APYTUMH YJIeHAMH KOMaH/]Ibl; OLIEHWBATh KAYECTBO CBOET0 BKJIaJa B
o0mMiA MPOAYKT MO KPUTEPUSAM, CAMOCTOSATENBHO  C(OPMYTUPOBAHHBIM  YYAaCTHUKAMHU
B3alMOJICUCTBUSL.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranm3anus: BbIBIISATH MPOOJIEMBbI B )KU3HEHHBIX M YU€OHBIX CUTYAIUIX, TPEOYIOMNX
JUIs perieHus (GU3NYECKUX 3HaHU; OpUEHTUPOBATHCS B PA3IMYHBIX MOAX0aX MPUHATHS PEeLIeHUN
(MHIUMBUYyaIbHOE, IPUHATHE PEUICHUs B IPYyIIe, MPUHATHE PEIIEHUI TPYIINOil); caMOCTOATENbHO
COCTaBJIATh AITOPUTM pelIeHUus (U3NYECKOM 3ajjauyd WM IIJJaHa HCCIIEAOBAaHUS C  y4ETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh MpeijlaraéMble BApHaHThI
peLIeHMIA; ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLMOHAIBbHBII HMHTEJUIEKT: /1aBaTh a/JleKBATHYIO OLICHKY CUTyallUd U
npeiarath wiaH e€ U3MEHEHUs; OOBSICHATh MPUUYHUHBI JOCTHXKEHUS (HETOCTUKECHHUS) Pe3yIbTaToB
NeSITEIbHOCTH, AAaBaTh OLEHKY NPUOOPETEHHOMY ONBITY; BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH (B
TOM YHCJI€ B XOJ BBIMOJHEHUS (U3UYECKOTO MCCIEIOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX



00CTOSITENILCTB, W3MEHMBILUXCS CHUTYallUH, YCTAaHOBJIEHHBIX OMIMOOK, BO3HUKIIHX TPYIHOCTEH;
OILICHUBATh COOTBETCTBHE PE3y/bTaTa LIEJIH U YCIOBUSIM; CTaBUTh ce0sl HA MECTO JAPYroro 4esioBeKa
B XOJI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;
puU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpU pelIeHUU (U3NYECKUX 3a]ad WU B YTBEPXKICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE YK€ MPABO IPYroro.
HPEAMETHBIE PE3YJIbBTATBI

K koHiy oOydeHnuss B 7 KJjiacce IpPEIMETHBIE pe3yibTaThl HAa 0Aa30BOM YpPOBHE JOJDKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

@ 1ICI10JIb30BATh MOHATHS: (PU3NYECKUE U XUMHUYECKHE SBJICHUS, HAOIIOeHHE, HKCIIEPUMEHT,
MOJIeIb, THUMOTE3a, CAMHUIBI (PU3MYECKHX BEIWYUH, aTOM, MOJICKYJa, arperaTtHble COCTOSHUS
BelecTBa (TBEpAOE, IKUAKOE, Tra3o00pa3HOe), MEXaHMYeCKOoe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS, PABHOJCHCTBYIOMAs cria, nedopMarus (yrpyras,
MJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

epaznuuath sBICHUS (AUQdy3us, TEIUIOBOE BIKEHUE YacTHIl BEIIECTBa, PaBHOMEPHOE
JBU)KEHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPLUS, B3AUMOJACHCTBUE TEJl, PABHOBECUE TBEPABIX TEII C
3aKpEIUIEHHON OChIO BpAILCHMS, NEpeaada aBieHUs TBEPABIMH TEJIAMH, JKHIKOCTAMHU U Ta3aMu,
atMoc(epHoe naBieHHe, IJIaBaHUE Tell, IPEeBPAIICHUS MEXaHUYECKOW SHEPrUM) MO OMHUCAHUI0 UX
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUC;

®pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUI B OKPYXAIOIIEM MHUpPE, B TOM
yucie GU3nUecKue sSBJICHUs B IPUPOE: MPUMEPHI IBUKEHUS C pa3IMYHBIMU CKOPOCTSIMU B JKUBOU
U HEXUBOM NpUpPOJE, AEHCTBHE CWIIBI TPEHUS B NMPUPOJE U TEXHUKE, BIUSHHUE aTMOC(PEPHOTO
JIaBJICHUS] Ha KMBOM OpraHu3M, IUIaBaHUE PbIO, phIYard B TeJ€ YelOBEKa, IPU 3TOM MEPEBOAUTH
MPAKTHUYECKYIO 3aJjauy B Y4eOHYI0, BBIACNATH CYIECTBEHHBbIE CBOMCTBa (IIpU3HAKU) (U3NUECKUX
SIBIICHUI;

®ONKChIBaTh M3Y4YECHHBIE CBOICTBAa Teln M (U3UYECKUE SBJICHUS, UCHONb3Yys (u3nueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEJIHSS CKOPOCTh, CHJIA
YIOPYTOCTH, CUJIa TSKECTH, BEC Teja, CHJIa TPEHUs, JaBiieHue (TBEPAOrO Tela, >KUIKOCTH, ras3a),
BBITJIKMBAIOIAs CHJIa, MeEXaHW4eckas pabdoTa, MOIIHOCTb, IJICUYO CHJIBI, MOMEHT CHJIBI,
KO3 (UILMEHT MOJIE3HOro NEHCTBUS MEXaHHW3MOB, KUHETUYECKass M MOTEHIMaJIbHAsL SHEPTHs), IpU
OTNKCAaHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIT CMBICIT HCIIOJIb3YEMBIX BEJTMUNH, X 0003HAYEHUS U
eAVHULB (U3MUECKUX BEIMYMH, HAXOAWTHh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTh TPa(UKH M3YUEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

® XapaKTepru30BaTh CBOMCTBA Tej, (U3NYECKUE SIBICHUS M TPOIECCHI, UCIOJB3YsS IMpaBUIia
CJIOKEHUS CUJI (BJIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesna, IpaBUIIO
paBHOBecHsl peluara (0J0Ka), «30JI0TOE€ MPaBHIIO» MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPIUH, IPU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIHCHIBATh €T0 MaTeMaTUYeCKOe
BBIpaXXCHHUE;

®00BSICHATH (U3NYECKUE SBIECHUS, IPOLECCHl U CBOWCTBA TE€J, B TOM YHCJIE M B KOHTEKCTE
CUTyallull TPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABIATh NPUUMHHO-CIIECJCTBEHHBIE CBS3H,
CTPOUTH 00BACHEHHE U3 |—2 JTIOTMYECKHX MIAroB ¢ OMOPOi Ha 1—2 N3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

eperiath pacu€THble 3a7aun B 12 AelcTBUSA, UCIIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
dbusznyecKue BENMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3a/laddl 3alHChiBaTh KPATKOE YCIOBHE,
MOJICTaBIATh (PU3NYECKHE BEIMYMHBI B (OPMYNBI U MPOBOAUTH Pacu€Thl, HAXOAUTH CIPAaBOYHbIE



JTaHHbIe, HEOOXOAUMBIE JJISl PELICHUS 3aj1a4, OLCHUBATh PEATUCTUYHOCTD MOJYyYSHHOHN (Pru3ruecKon
BEJINYHMHBI,

®pacro3HaBaTh MIPOOJIEMbl, KOTOPbIE MOYXHO PELIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB, B
ONMCAHUU HCCIIECOBAHUS BBIIEIATh IPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Yy), pa3audartbh U
MHTEPIPETUPOBATH MOTYYEHHBIN pE3yabTaT, HAXOAUTh OUIMOKU B XOJ€ OIBITA, JeJIaTh BBIBOJBI 110
€ro pesysbraram;

® [IPOBOJIUTH OIIBITHI 110 HAOMIONEHUIO (PU3UUECKUX SIBICHUH MM (PU3MUECKUX CBOWCTB TEIl:
dbopMynupoBaTh TMPOBEPSEMBbIE MPEANOJIOKEHHUSA, COOMpaTh YCTAaHOBKY W3 IPEAJIOKESHHOTO
000py/I0BaHUs, 3aITUCHIBATE XOJI ONBITA U (JOPMYITHPOBATH BBIBOJIBL;

®BLINIOJIHATh NPSIMbIE HM3MEPEHUS PACCTOSIHHS, BPEMEHM, Macchl Tella, 00bEéMa, CHUIBI U
TEMIEPATYPHl C HMCIOJH30BAaHHUEM AHAJIOTOBBIX M HU(MPOBBIX MPHOOPOB, 3aIKMCHIBATH MMOKA3AHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPELTHOCTH U3MEPEHHI;

®IPOBOJIUTH MCCICIOBAHUE 3aBUCUMOCTU OJHOW (U3UYECKOW BEIMYMUHBI OT APYroil ¢
HCIIOJIb30BaHUEM MPSAMBIX H3MEPEHHH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCs Tela OT
BPEMEHHU JBIDKCHHS TeJa, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOIIATH CONPUKOCHOBEHHS TEJ, CHIIbI
YOPYTOCTH OT Y/UTMHEHUS TIPYKUHBI, BHITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPY>KEHHON YacTH TeJa U
OT TUIOTHOCTH >KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT TIIYOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBHUH IJIaBaHUS TEJl, YCIOBUI paBHOBECHsI phluara v OJIOKOB), y4aCTBOBATH B
TUTAHUPOBAHUM y4E€OHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY W BBINOJHSITH U3MEPEHUS, CIEIys
MIPEIOKEHHOMY TIJIaHy, (PUKCUPOBATH PE3YJIbTAThI MOJIYYCHHOM 3aBUCUMOCTH (PU3HMUECKUX BETMYUH
B BUJIE MPEJIOKEHHBIX TaOIUI[ ¥ TPaHKOB, IENaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

® [IPOBO/INTh KOCBEHHBIE U3MEPEHUS GPU3NUECKUX BETMYHMH (TJIOTHOCTh BEIECTBA )KUJKOCTU U
TBEPJOTO TEJA, CUJIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BHITAJIKABAOLIAs CHIIA, ICHCTBYIOIIAs
Ha MOTPYXEHHOE B JKUAKOCTh TENO, KOAPPHUIHUEHT MOJE3HOTO AEUCTBHUS MPOCTHIX MEXaHU3MOB),
clenys IpeyIoKEHHON HHCTPYKIUU: TP BBINOJIHEHUN U3MEpPEHUIl cOOMpaTh dKCIIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAYCHUE UCKOMOM BEIUYHHBIL;

© co0JI10/1aTh MpaBUIIa TEXHUKU 0€3011acHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

® yKa3blBaTh NMPHUHLMUIIBI JIEHCTBUSA NMPHUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIMECS COCYAbI, OapoMeTp, pbluar, MOABMKHBIM M HEMOJBMKHBIN OJIOK,
HaKJIOHHAs IJI0CKOCTb;

® XapaKTepr30BaTh MPUHILHUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOil Ha MX OMMCaHUS (B TOM YHCIE: NOIIIUITHUKY, YCTPOMCTBO BOJIONPOBOAA, THIPABIUYECKUI
Ipecc, MaHOMETpP, BBICOTOMEpP, MOPIIHEBOH HACOC, apeoMETp), UCHOJb3ys 3HAHHUS O CBOMCTBax
du3nueckux sABICHUNA U HEOOX0MMbIe (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJUTH MPUMEPHI (HAXOAUTH HH(OPMAIIHIO O PUMEpax ) MPaKTUYECKOT'O UCIIOIb30BaHUS
¢u3nUecKux 3HAHUN B MMOBCETHEBHOM XM3HM JUId oOecredyeHus: 6e30MacHOCTH Mpu OOpalieHuu ¢
npubopaMi M TEXHHUYECKUMU YCTPOMCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COONIOAECHUS HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPYKAIOILEH CpeLE;

® OCYIIIECTBIIATH OTOOP MCTOUHUKOB MHPOpPMaLuU B VIHTEpHETE B COOTBETCTBHHU C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS PA3JINYHBIX HCTOUHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh HEZJOCTOBEPHOM;



®1ICII0JIb30BAaTh IPH BBINOJHEHUH Y4E€OHBIX 3aJaHUM HAyYHO-TIOMYJSPHYIO JHUTEpaTypy
(du3nUecKoro coaepkanus, CpaBOYHbIE MaTepHAIIb, pECYpChl ceTH MIHTEepHET, BIafeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALUK U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;

©C03/1aBaTh COOCTBEHHbIE KpaTKUE IUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB HMH(poOpManUU (PU3HUECKOro COAEp)KaHUs, B TOM 4YUCIE MyOJMYHO AenaTh KpaTKue
COOOIIEHNs O pe3yNbTaTax IMPOEKTOB WM YYEOHBIX HCCIEIOBaHMWNA, MPH STOM T'PAMOTHO
UCIMOJIb30BaTh M3YyYEHHBIH NOHATHHIHBIN anmapar Kypca (U3HMKH, CONPOBOXIATh BBICTYIUIEHUE
MPE3EHTALUEM;

® [1pH BBINTOJIHEHUH YY€OHBIX TPOSKTOB M UCCIIEIOBAaHUNA pacpeieIIsTh 005S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C IIOCTABJIIEHHBIMU 33Jja4aMH, CJIIEAUTH 32 BHIIIOJIHEHUEM IUIaHA JEHCTBUI, aleKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTb TIPYIIbI, BBICTPAaUBAaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, YYUTBIBASI MHEHUE OKPYKAIOIIKX.

K koHiy oOydyeHus B 8 kJiacce mpeqMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® 1ICII0JIb30BaTh ITOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JBUKEHHUE aTOMOB U MOJIEKYII,
arperaTHple COCTOSHHUS BEIIECTBA, KPUCTAUIMYECKHE W amop(Hble Tena, HACHIIEHHBIA U
HEHACBIUICHHBIA I1ap, BJIAXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEIJIOBOU
JIBUraTellb, SJIEMEHTAPHBIM DJJIEKTPUYECKMM 3apsij, JJIEKTPUYECKOE TII0JIe, IIPOBOJHUKH H
JIUDJIEKTPUKH, TOCTOSTHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

epa3nuyaTh SBJICHUS (TEIJIOBOE paclIMpeHHe W CKaThe, TeIulonepenaya, TemIoBoe
paBHOBECHE, CMauMBaHWE, KaNWUISPHbIE SBJIEHUS, HCIApEeHHe, KOHJEHCAlUs, IUIaBJIEeHUE,
KpUCTalu3anus (OTBepAEBaHUE), KUIIEHHE, Terlonepenada (TErIONpOBOJHOCTb, KOHBEKLINS,
U3IY4EHUE), DJIEKTPU3alus Tell, B3aUMOJACHCTBHE 3apsioB, ICHCTBHS OJIEKTPHUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHME, B3aWMOJECHCTBUE MAarHWTOB, JAEMCTBHME MarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKLKSA) [10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

®pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UUYECKHX SIBIIEHUH B OKpYXarollleM MUpPE, B TOM
ymciie GU3NYECKUe SIBJICHUSI B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHME U KaNWIUISPHBIE SIBICHUS B
NpUpoJie, KpUCTAJUIBI B IMpHpoje, u3nyueHue CoiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JIEKTPUYECKUE SBICHUA B aTMoc(epe, JEKTPHUUECTBO
KHUBBIX OPTaHU3MOB, MarHUTHOE M0JIe 3eMJIH, Apei( MOIOCOB, POJIb MArHUTHOTO TOJIS IS KU3HU
Ha 3emuie, OJSPHOE CUSIHHE, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B yueOHYIO, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

@ OMUCHIBATh M3YyUEHHBIC CBOWCTBA TeN W (PU3UYECKHE SBICHHS, HCIOJIB3Ys (U3HUECKUe
BEJIMYMHBI (TeMmIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAENbHAas TEII0EMKOCTh
BEIIECTBa, yJeJIbHas TEIJIOTa IUIaBJICHHUs, yelIbHas TeIJIoTa mapooOpa3oBaHusl, yAelbHas TerjaoTa
CrOpaHMsl TOIUTMBA, KOI(PPUIMEHT TONE3HOTO NEHCTBUS TEMJIOBOW MAIIWHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3JyXa, OJJIEKTPUYECKHI 3apsii, cuja TOKa, DJIEKTPUUYECKOE HaIpsiKeHHE,
COMPOTHUBIICHUE TMPOBOJHHKA, YJCIbHOE COMPOTHBICHUE BEIIECTBA, pPadO0Ta H MOIIHOCTH
JIEKTPUYECKOTO TOKA), IPU ONMHUCAHUU NMPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICT UCIOJIb3YEMbIX
BEJIMYMH, 00O3HAUCHUS U CIUHUIIBI (DU3MUECKUX BEIUYHH, HAXOAUTh (POPMYIBI, CBSI3BIBAIOIINE
JaHHY!0 (U3NYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH HM3YyUYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEIUUHH;



® XapaKTepr30BaTh CBOWCTBA Tej, (M3MUYECKUE SIBICHUS M MPOLECCHI, UCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJSIPHO-KMUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIUI CYNEPHO3ULIUU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsiaa, 3akoH OMa 11l y4acTKa 1IenH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs YHEPTUH, TIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
U 3aIIUCBIBATh €0 MAaTeMAaTHYECKOE BHIPAKEHUE;

®00BACHATH (PrU3HUECKHe MPOLECChl U CBOWCTBA TEJ, B TOM YMCIE U B KOHTEKCTE CUTyallui
IPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATE NPUYMHHOCIECICTBEHHbIE CBS3H, CTPOMUTH
oObsicHeHne u3 1—2 JOrMYecKHX IIaroB ¢ OMOpoil Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3HMUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

eperiath pacu€THbIC 3a7a4u B 2—3 AEWCTBUA, UCIIONB3YS 3aKOHBI U OPMYJIbI, CBSI3bIBAIOIINE
¢u3nUecKkue BETWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/lauyd 3alKChiBaTh KpPaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a]]a4l, BEIOUPATh 3aKOHBI U OPMYJIIbI, HEOOXOUMbIE
JUTSE €€ PEIIeHUs, TPOBOAUTH PAacUEThl M CPAaBHUBATH MOJyUYEHHOE 3HAUCHUE (PU3UUYECKON BEITHUNHBI
C U3BECTHBIMU JaHHBIMU;

® pacCrio3HaBaTh HpO6J’I€MLI, KOTOPBIC MOKHO PCIOXUTHL IIPH ITOMOIIIKU (1)I/I3I/I‘IeCKI/IX MCTOAOB,
HCIIOJIB3YA OIMIMCAHUC HCCICOAOBAHUS, BBIACIIATE IPOBEPACMOC MPCAINOJIOXKCHUC, OLHCHHUBATDH
MMPaBUJIbHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BBIBOAbI,

® [IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3UYECKUX SIBICHUNW WM (PU3NYECKUX CBOWCTB Tell
(KanmuJUIIpHbIE SABJECHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00b&éMa, TeMreparypbl, CKOPOCTH
Ipolecca OCThIBAaHUSI M HArpeBaHus MpU U3IYyYEHUM OT LIBETa H3JIydarolled (Iorjiomiaromiei)
IIOBEPXHOCTHU, CKOPOCTh UCIIAPEHMS BOBI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIAAH €€ IIOBEPXHOCTH,
ANEKTPU3aLNs TEI U B3aMMOJEHUCTBHE DJIEKTPUYECKHUX 3apsf0B, B3aUMOJECHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIn3alysl MArHUTHBIX [TOJIEH TOCTOSHHBIX MATHUTOB, IEHCTBHU MarHUTHOTO I10JIS HA
IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATENS TOCTOSIHHOTO TOKA):
(dbopMynupoBaTh TMpOBEPSiEMbIE IPEINOJIOXKEHHUs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOJBL;

® BLITOJIHATD MPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEILHON BIIAYXHOCTH BO3/yXa, CHIIBI
TOKa, HAMPSHKEHUS C UCTOIB30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3UYECKUX BEITUYHH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUN C YIETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

®IPOBOJIUTH HCCJIEIOBAaHUE 3aBUCHUMOCTU OIHOW (PU3NYECKOW BEIMYMHBI OT JAPYrodl ¢
HCIIOJIb30BaHUEM MPSAMBIX W3MEpPEHUH (3aBUCUMOCTb COMPOTUBIIEHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOLIAU TIONEPEYHOr0 CEYEHUS U YAEIbHOIO COIIPOTUBIICHMS BEILECTBA IIPOBOJHMKA, CUJIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOJAHUKE, HCCIEOBAHUE MTOCIIEN0BATEIBHOTO U
napajyieIbkHOTO COeIMHEHUI MPOBOJIHUKOB): MJIAHUPOBATh MCCIEIOBaHKUE, COOMPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUs, CIENys MPEeAJIOKEHHOMY IJIaHy, (GUKCUPOBATh PE3yNbTaThl MOJYYEHHON
3aBHCUMOCTH B BHJIE TaOJIUI] U IpaUKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTAaTaM HUCCIIEIOBAHUS;

®IIPOBOANTh KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCIIMYHH (y,Z[CJ'ILHaH TEIUIOEMKOCTD
BCIIECTBA, COMMPOTHUBJIICHUC IIPOBOJHHUKA, pa60Ta U MOIIHOCTB J3JICKTPHUYECKOT'O TOKa)Z IJIaHUPOBATHh
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAHOBKY, CJICAYS HpCHHO)KCHHOﬁ HUHCTPYKIIUU, U
BBIYHMCIIATH 3HAYCHHUEC BCIIMYHHBI,

® co0I0IaTh TIpaBUiIa TEXHUKH 0€30MacHOCTH MPHU paboTe C TaOOpaTOPHBIM 000PYI0BAHUEM;

® XapaKTepU30BaTh MPUHLUIBI ICHCTBHS M3YUYECHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOil Ha MX ONMCaHUsA (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB, THIPOMETp, NapoBas TypOHHa,
amMIepMeTp, BOJBTMETP, CUETUYMK DJICKTPUUYECKON 3HEPruu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,



HarpeBaTeNIbHbIE AIEKTPOIIPUOOPH! (TIPUMEPHI), FITEKTPUIECKUE MPEAOXPAHUTEINH, dIICKTPOMATHHT,
JIEKTPOJBUTATEIb MOCTOSHHOI'O TOKA), UCHOJb3Ys 3HAHHUS O CBOMCTBaX (hPU3MUYECKUX SIBICHUN U
HEo0XouMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

®pacro3HaBaTh IIPOCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBbIM PUCYHKaM (’KMJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTelb
BHYTPEHHEI0 CIrOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJEKTPUUECKUX ILeNnel c
II0CJIEI0BATENIBHBIM U MapalIeIbHbIM COEMHEHUEM 3JIEMEHTOB, pa3jiinyasi yCIOBHbIE 0003HaUEeHUs
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

® [IPUBOJIUTH MPUMEPHI (HAXOAUTH HH(OPMAIIHIO O TIPUMEPax ) MPAKTHYECKOTO HUCIIOIb30BAHHS
(bu3HYECKUX 3HAHUU B MOBCEAHEBHOW KU3HH JJIsl oOecriedeHuss 0€30MacHOCTH MPU OOpaIieHuu ¢
npubopaMu W TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHCHHUS 3JI0POBbS W COOJIOACHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKaIOIICH Cpee;

® OCYIIECTBIIATH MOMCK MHpOpManuu (U3NYecKoro conepxanus B MHTEepHETE, HA OCHOBE
UMEIOIUXCS 3HAaHUM U MyTEM CpPaBHEHUS JOMOJHUTENIBHBIX UCTOYHUKOB BBIIENATH MHPOPMALHIO,
KOTOpAst SABJISIETCS MPOTUBOPEYUBOM MM MOXKET OBITh HEIOCTOBEPHOM;

®1ICII0JIb30BaTh IPU BBIINOJHEHUU Y4E€OHBIX 3aJaHUM HAy4yHO-TIONYJSPHYIO JHUTEpaTypy
(bu3NYECKOro CoJIepKaHus, ClIpaBOYHbIE MaTepUalbl, pecypchbl ceTd HTepHeT, BIajeTs npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHus HH(GOpMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

®co3/aBaTh COOCTBEHHbIE IUCHbMEHHBIE U KpaTKue YCTHBIE COOOIIeHus, 0000mmas
WH(OpPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3MYECKOTO COJEpKaHHUsS, B TOM YHCIE MyOIUYHO
MIPEACTABIIITE PE3YAbTATHI IPOECKTHOM MIIM UCCIIEI0BATENBCKON JAEATEIBHOCTH, IIPU 3TOM ITPAMOTHO
WCIIOJIH30BaTh HM3YYCHHBIM TOHSATHIHBIA anmapar Kypca (DU3WKH, COMPOBOXKIATH BBICTYIUICHHE
MIpE3EHTALUEH;

®IIpY BBHINOJIHEHUU YYE€OHBIX IPOEKTOB M UCCIENOBAaHMM (PU3MUYECKHX MPOLECCOB
pacnpenensatb 003aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTaBICHHBIMHU 33JayaMH, CIEIUThH 3a
BBITOJIHEHUEM IIJIaHa JISHCTBUN U KOPPEKTHPOBATh €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKIA]]
B JIEATENBHOCTh IPYIIbI, BHICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSBISAS TOTOBHOCTh
paspematbe KOH(PIUKTHI.

K koHiy oOydyeHus B 9 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy O0OYUaIOIIUXCSI YMEHUI:

®ICIIOJIb30BaTh  IOHATHS: CHCTEMa  OTCYETa, MaTepHalbHAs TOYKa, TPAECKTOpHS,
OTHOCUTENIbHOCTh MEXaHMYECKOIro ABM)KEHHUs, Aepopmanus (ynpyras, IUlacTU4ecKas), TpeHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEperpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXAHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHbBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh M JAIBbHO30PKOCTh, CIEKTPbl UCITyCKaHUS M MOTJIOLIEHUs, anbda, 6eTa- U raMma-
U3JIy4ECHMS, U30TOIIbI, SJCPHAs DQHEPIeTHUKA;

epa3nuyarh SBJIEHHS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEWHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE NPSIMOIMHEMHOE ABM)KEHNE, CBOOOHOE MaJIeHUE TeJl, PABHOMEPHOE IBUKEHHE T10
OKPY)KHOCTH, B3aUMOJICHICTBHE TeJl, pEaKTHUBHOE [BW)KEHHE, KoJeOaTelbHOEe JIBUKCHHE
(3aTyxaromue U BBIHYKJEHHbIE KOJeOaHUs), pe30HAHC, BOJHOBOE IBMKEHHE, OTpaKCHHE 3BYKa,
IPSIMOJIMHENHOE PACIPOCTPAaHEHHWE, OTPAKEHHE U IPEIIOMIIEHHE CBETa, IOJIHOE BHYTPEHHEE
OTpa)keHHE CBETa, pa3jokeHue Oeroro cCBeTa B CIEKTP U CIOKEHUE CIEKTPaJbHBIX IIBETOB,
JUCIIEpCUsl CBETa, E€CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa



U3JIy4EeHUs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX
JaHHOE (hpU3HUEeCcKoe SIBICHUE;

® pacCIIO3HABATh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBJIICHUHA B OKPYXKAIOIIeM MUpE (B TOM
yrcne (u3ndeckue SBICHHUS B MPUPOJIC: NPHIUBBI U OTIWBHI, JABMKeHUE IaHeT CoJIHeUHOM
CHUCTEMbl, PEAKTUBHOE JBW)KCHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB JKMBOTHBIMHU,
3EMJIETPSACEHUE, CENCMUYECKUE BOJIHBI, IIlyHAMH, X0, LIBETA TE€JI, ONTUYECKUE SBJIICHHUS B IIPUPOJIE,
OMOJIOTHYECKOE JCHCTBHE BHUAMMOTO, VYIbTPa(HOJIETOBOTO U PEHTTEHOBCKOTO W3JIYUYCHHH,
€CTCCTBCHHBIN PaJMOAKTUBHBIA (DOH, KOCMHYECKHE JTy4YH, PAAHOAKTUBHOE U3Iy4YEeHUE MPUPOTHBIX
MUHEpAJIOB, ACHCTBUE PaIMOAKTUBHBIX M3IyYEeHUI HAa OPraHU3M YEJIOBEKa), P 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKHU) (DU3MUECKHUX
SIBJICHUIA;

®ONNChIBaTh M3Y4YECHHBIE CBOICTBAa Teln M (U3UUECKUE SBJICHUS, UCHONb3Yys (u3nueckue
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAsl CKOPOCTh Tejla IPH HEpPaBHOMEPHOM JBMKEHUH, YCKOPEHUE,
nepeMelleHne, yTh, YIII0Bas CKOPOCTh, CHJIA TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJIHOTO Na/IEHUs, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHNYECKasi paboTa U MOLIHOCTb,
NOTEHLIMAJbHASL SHEPrusl Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLHUAIbHAs SHEPrus
CKaTOW NpPYXKUHbI, KHHETUYECKasi HEPrus, MOJHas MEXaHUYecKas SHEeprus, Mepuoj M 4acrora
KoJIeOaHWH, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTejb
IPEJIOMIIEHUS Cpeibl), IPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HUCIOIb3yEMBIX
BEJIMYMH, O0003HAYCHUS W CIUHHIBI (U3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIWYMHAMH, CTPOUTh TpapuKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

® XapaKTepr30BaTh CBOMICTBa Ted, (PU3MYECKHE SIBIECHUS M IPOLECCHI, HCIOJIB3YS 3aKOH
COXpPAHEHHUs DHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUII CYNEPIO3ULUN CWUJI, IPHUHLIMII
OTHOCHUTENBbHOCTH ['anmnes, 3akoHsl Hpr0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHU 3apsAI0BOI0 U MaCCOBOIO YUCEIl IIPU SIEPHBIX PEaKIUAX,
IpU 3TOM JaBaTh CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTHYecKoe
BBIPAKECHMUE,

® 00BACHATH (Pr3MUYECKHe MPOLECChl U CBOWCTBA TEJ, B TOM YHMCIE U B KOHTEKCTE CUTyalui
[IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUUYUHHO-CICACTBECHHBIE CBSA3U, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ ONMOpoll Ha 2—3 H3y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacuy€THbIC 3aJaud (ONMUpAIOIIUECs Ha CHCTEMY U3 2—3 ypaBHEHHUH), UCIOIb3Ys
3aKOHBI ¥ (OPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/ayu
3aMMChIBaTh KPaTKO€ YCJOBHE, BBIABIATH HENOCTAIOIIME WIM HM30bITOYHBIE TaHHbBIE, BHIOMPATh
3aKOHBI W (QOpMyJbl, HEOOXOJWMBbIE Uil peUIeHHsl, IPOBOAUTH pacdy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEMUHHBI,

®pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIM (PU3NYECKUX METOJOB,
WCIIOJIb3Ysl ONMCAaHUE MCCIEAOBAHUS, BBIACISThE IPOBEPSAEMOE MPEANOIOKEHUE, OLECHUBATH
MPaBWIBHOCTh MOpSAJKA TMPOBEACHUS HCCIEAOBaHUs, JAENaTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOICHUH U OIBITOB;

® [IPOBOJIUTH OMBITHI M0 HAOMIONEHUIO (PU3UYECKUX SBICHUNA MM (U3NYECKUX CBOWMCTB TeI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPruH, 3aBHUCHUMOCTb IIepuoJa
KoJICOaHUH TPY>KUHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MajblX KojeOaHWH, MPSMOJIMHEHHOE PACHPOCTPAaHEHHE CBETa, pa3IOkKEeHHE Oeaoro



CBETa B CIIEKTpP, M3YUYCHHUE CBOMCTB M300paXeHHUS B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KCHHUs
npeaMeTra B coOMparoiell TuH3e, HaOMII0IeHNEe CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB HU3JIyueHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO HaboOpa 0OOPYAOBaHUS, ONHMCHIBATH XOJ
OTIbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

® [IPOBOJNTH IPH HEOOXOAMMOCTH CEPHUIO NPSAMBIX U3MEPEHHM, ONPEACIsisl CpeJHEee 3HAUCHHE
U3MepsIeMoil BeMMUMHBI ((OKYCHOE pACCTOSHUE COOMparomeld JIHH3bI), OOOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJIUTH UCCIICOBAHNE 3aBUCUMOCTEHN (DM3UUYECKUX BEJIUYUH C HCIOIb30BAHUEM MPSMBIX
U3MEpeHMil (3aBUCUMOCTb YT OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIB)KEHUHU 0e3 HayalbHOMI
CKOpOCTH, MeproJia KojeOaHU MaTeMaTHUYecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJia
OTpaKeHMsI CBETa OT yIVIa MaJeHHs M yriia MPeloMJICHHS OT yIyia MaJeHus): IUIaHuPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOHMpaTh YCTAHOBKY, (PMKCHPOBATH pE3yNbTaTHl IMOJY4YECHHOH
3aBHCUMOCTH (PM3WYECKUX BEIUYMH B BUJE TaONHIl U TpadUKOB, AeNaTh BHIBOABI IO pe3ylbTaTaM
UCCJIE/IOBAHUSI;

® [IPOBOJINTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIMUYUH (CPEIHSISI CKOPOCTh U YCKOPEHHE
TeJla MPU PABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOJHOIO MaJCHMS, KECTKOCTh MPY)KUHBI,
KOO(QQHUIUEHT TPEeHHs CKOJBKCHHUS, MeXaHH4yecKas paboTa W MOIIHOCTb, YacTOTa W IIEPUOJ
KoJIEOaHUH MaTeMaTHYeCKOro U MPY>KUHHOIO MasSTHUKOB, ONTHYECKas cujla coOMparomeil JUH3BI,
PaaMoOaKTUBHBINA (DOH): IJIAHUPOBATH HU3MEPEHUs, cOOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIIIOJIHATh U3MEPEHUs, CIENYs NMPEMIOKECHHON MHCTPYKLMH, BBIYUCIIATh 3HAYEHUE BEIUYUHBI U
AQHAJIM3UPOBATH ITOJIYYEHHBIEC PE3YNIBTATHI C YUETOM 33JaHHOM NTOIPEIIHOCTH U3MEPEHUM;

© c00JII0/1aTh TIPaBUJIa TEXHUKU O€30MaCHOCTH MPH padboTe ¢ 1a00paToOpHBIM 000pyI0BaHUEM;

®pa3NuyvaTh OCHOBHBIE MPH3HAKWA M3YUYEHHBIX (U3WYECKUX MOJENEei: MaTepHalibHas TOYKa,
a0COJIIOTHO TBEP/OE TENO, TOUCUHBIN MCTOYHUK CBETA, Jyd, TOHKAs JIMH3A, TUTAHETapHAs MOJIEIb
aToma, HyKJIOHHasi MOJIeJIb ATOMHOTO $1]1pa;

® XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpPO# Ha UX OMHCAHUS (B TOM YHCIIE: CIIUOMETP, JATYUKH TIOJI0KESHUS, PACCTOSTHUS U YCKOPEHUS,
pakeTa, 9X0J0T, OYKH, IEPUCKOII, oToanmapaTt, ONTHUYECKUE CBETOBOAbI, CIIEKTPOCKOII, JO3UMETD,
Kamepa BuiabcoHa), MCHONB3ysS 3HAHMS O CBOMCTBAaX (DU3MYECKUX SBICHUM M HEOOXOIUMBIC
buznyecKre 3aKOHOMEPHOCTH;

®[ICIIOJIb30BATh CXEMbl M CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU pPEIIeHUH y4eOHO-IPaKTHYECKUX
3ajjay, ONITUYECKUE CXEMBI JUISI IOCTPOEHUS N300pakeHHH B INIOCKOM 3epKajie ¥ COOMPAOLIEH JINH3E;

® [IPUBOIUTH PUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEpax ) MPAaKTUIECKOTO UCTIOIb30BaHUS
¢u3nUecKux 3HaAHUN B MOBCETHEBHOW KHM3HH JUIs oOecrieueHus: Oe30MacHOCTH MPH OOpaIleHu! C
npubopaMi M TEXHHUYECKUMU YCTPOHMCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COONIOACHUS HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

®OCYIIECTBIATh TOUCK UWHPopManuu  (usmueckoro coaepxkanuss B  VIHTepHeETe,
CaMOCTOSITENNLHO (HOPMYIHPYs MOMCKOBBINA 3aMPOC, HAXOIUTh MYTH OMPEACTCHHUS TOCTOBEPHOCTHU
MOJIy4eHHOUM MH(OpPMAaLMK HAa OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

®1ICII0JIb30BAaTh MPHU BBINOJHEHUM Y4E€OHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JHUTEpaTypy
(bu3uUecKoro cofepkaHus, CpaBOYHbIE MaTepUaIbl, peCcypchl ceTu MHTepHeT, BIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;



©C03/1aBaTh COOCTBEHHBIE IMHCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(OpMaLUU U3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COJCpKAaHUSA, MyOIUYHO TMPEICTAaBIATh PE3YIbTaThl
IIPOEKTHOM WJIN UCCIEN0BATEIBbCKON JEATEIBHOCTH, IIPH 3TOM I'PAMOTHO HUCIOJIb30BaTh N3Y4EHHBIN
NOHATUIHBIN anmapar u3y4aeMoro paszesna (PU3UKH U COTPOBOXKIATh BBICTYIICHHUE PE3EHTALUEH ¢
y4€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3ieiioB K - DJlIeKTpOoHHbIe (LM (ppoBbIE)
n/n M TeM NPOrpaMMBbl Beero OHTPOJILHbIE PaKTHYECKHE 00pa3oBaTeJbHbIE pecypchbl
padoThbl padoThbI

Pa3nes 1. ®dusuka u e€ posib B NIO3HAHMHN OKPY’KAIOIIEro MHUpPa

1.1 | ®usuka - HayKa O IPUPOJIE 2 edu.271.spb.ru

1.2 | ®usnyeckue BEIUIHHBI 2 1 edu.271.spb.ru

13 EcrecTBeHHOHAYUYHBbIH 5 1 edu.271.spb.ru
METO]I TO3HAHUS

HUroro 1o pazaeny 6

Pa3znen 2. [lepBoHayaibHble CBeeHUS 0 CTPOEHUH BellleCTBA

2.1 | Crpoenue BenecTBa 1 edu.271.spb.ru
JIBKeHHE 1 edu.271.spb.ru
2.2 B3aHMOJICHCTBHE YaCTHII 2 1
BEIECTBA
23 ArperaTHbIE COCTOSHHS 5 edu.271.spb.ru
' BEIleCTBa
Uroro no pazneny 5
Pa3nen 3. /IBu:xeHune u B3auMoieiicTBHE TeJl
3.1 | Mexannveckoe TBHKCHUE 3 edu.271.spb.ru
3.2 | Unepuus, macca, TUIOTHOCTH 4 1 edu.271.spb.ru
3.3 Cuta. Bunsr cun 14 1 2 edu.271.spb.ru
Hroro no pasneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU

edu.271.spb.ru

4.1 3
TEJIAMH, JKUJAKOCTSIMH U
razaMmu
4.2 | laBieHue XuJIKOCTH 5 edu.271.spb.ru
4.3 | AtMocepHOe naBieHne 6 edu.271.spb.ru
44 JleiicTBue ).I.(I/II[KOCTI/I U rasa 7 3 edu.271.spb.ru
Ha MOrpyKEHHOE B HUX TEJIO
Uroro no pazneny 21
Pa3nes 5. PaGora n MomHOCTDH. JHEpPrus
5.1 | Pa6ora ¥ MOILIHOCTH 3 1 edu.271.spb.ru
5.2 | I[IpocThic MEXaHU3MBI 5 1 edu.271.spb.ru
5.3 | MexaHnuueckas SHEPIUs 4 1 edu.271.spb.ru
Hroro no pazneny 12
PesepBHOE Bpemst 3 edu.271.spb.ru
OBHIEE KOJIMYECTBO YACOB 68 12

110 ITPOTPAMME




8 KIIACC

HanMeHOBaHME KoauuecTBO 9acoB
Ne A31CI10B 1 TeM deKkTpoHHbIE (LM (POBbLIE)
o/ pasja Beero KoHnTpoubHbie IIpakTH4eckue 06pazoBaTebHbIe Pecypebl
IPorpamMmaI padoThI padoThI
Pa3pen 1. TerioBble siBJIeHUSA
11 CtpoeHue u cBoiicTBa 7 edu.271.spb.ru
' BEILIECTBA
1.2 TennmoBbie Iporecchl 21 1 5 edu.271.spb.ru
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHMTHBIE SIBJIEHUS
DJNEeKTpUYECKUE 3apsiIbl. edu.271.spb.ru
2.1 | 3apsoKeHHBIE Tella ¥ UX 7 1
B3aMMO/ICHCTBHE
29 [TocTostHHBI#H ) 20 5 . edu.271.spb.ru
ANEKTPUYECKUN TOK
2.3 | MarHuTHBIC SBJICHUS 6 1 1.5 edu.271.spb.ru
24 DNeKTpOMarHuTHas 4 edu.271.spb.ru
' WHIYKIUS
Hroro no pasneny 37
PesepBHOE Bpems 3 edu.271.spb.ru
OBIIEE KOJIMYECTBO 68 4 145
YACOB I10 ITPOTPAMME '




9 KJIACC

HaunMeHoBaHMe KoauuecTBO 9acoB
Ne A31CJI0B H TeM deKkTpoHHbIE (LM (POBbLIE)
o/ p Beero KonTposabubie IIpakTuyeckue 06pazoBaTebHbIe Pecypebl
NporpamMMbl padoThI padoThI
Pa3zpen 1. Mexannueckue siBJICHUSA
MexaHuueckoe edu.271.spb.ru
1.1 NIBIKEHNE U CIOCOOBI €r0 10 1
OITMCAHUS
1.2 | B3aumopeiicTBue Te 20 1 3 edu.271.spb.ru
1.3 | 3akoHBI COXpaHEHUs 10 3 edu.271.spb.ru
Utoro no pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
Mexanunueckue edu.271.spb.ru
2.1 7 3
KoseOanus
MexaHn4ecKue BOJHBI. edu.271.spb.ru
2.2 8 1 3 P
3ByK
Uroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIe
3.1 | ¥ peKTpOMarHUTHbIE 6 2 edu.271.spb.ru
BOJIHBI
Hroro mo paszneny 6
Paznen 4. CBeToBLIe SIBJICHUS
3aKOHBI
4.1 6 2 edu.271.spb.ru
pacmpoCcTpaHEHUs CBETa
JIMH3EI ¥ oIITHYECKHE edu.271.spb.ru
4.2 6 3 P

npuOopHI




Pasnoxxenue Oenoro

edu.271.spb.ru

4.3 3 2
CBETa B CIIEKTP
Hroro mo pazneny 15
Pa3gen 5. KBanToBble iBJICHUSA
Hcnyckanue u edu.271.spb.ru
51 [IOIJIOLIIEHUE CBETA 4 1
aTOMOM
5.2 | CtpoeHne aTOMHOTO sijipa 6 1 edu.271.spb.ru
53 S nepHbie peakuu 7 1 edu.271.spb.ru
Htoro no pazneny 17
Pasnen 6. IloBTOpuTe1bHO-00001AKOIIUIT MOAYIb
[ToBTOpEeHue u
6.1 000011IeHIE COAepKAHUS 9 5 edu.271.spb.ru
Kypca ¢u3uku 3a 7-9
KJacc
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
. | AaTa npoBeaeHuUsI
n/n ypoKa Tema ypoka KoHTpoas
IJIAH | ®AKT
Pu3uKa U e€ posib B IO3HAHUM OKpY:Kalero mupa (6 yacon)
1/1 duzuka — HayKa o npupoje. ABnenus npupoabl. Dusnueckue sBIeHUs
212 MexaHuueckue, TeIIoBbIe, JEKTPUUECKHUEe, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBIICHUS
3/3 du3nyecKkre BeINYHHBI U UX U3MEPEHUE
4/4 VYpoxk-uccnenosanue "M3mepenne TeMrepaTrypsl Ipu MOMOIIHU KUIKOCTHOTO IIpakTuyeckas
TEPMOMETPA U JAaTUMKA TeMIlepaTypbl” padora
5/5 Kak ¢u3uka u npyrue ecrecTBEHHbIE HAYKH U3Y4alOT IPUPOY.
EctecTBeHHOHay4YHBIN MeTO To3HaHUs. Onucanue PU3NYecKuX sBICHUH C
ITOMOILBIO MOJIEIIEH
6/6 VYpoxk-uccnenoanue "lIpoBepka runoTe3sl: JaTbHOCTh MOJETA MIAPUKA, IpakTnyeckas
MYIEHHOT0 TOPU30HTAJIBHO, TEM 0O0JIbIIIE, YeM OOJIbIIIE BHICOTA ITycKa" padora
ITepBoHayaJbHBIC CBEICHUS 0 CTPOCHUH BelecTBa (5 yacoB)
7/1 Ctpoenue BeniectBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
8/2 JIBM>KeHHE YaCcTHIT BENIECTBA
9/3 v IIpakTHyeckas
pok-uccienoBanme «OMbITH 10 HAOIIOCHUIO TETIOBOTO PACIIMPEHHUS Ta30B» paGora
10/4 ArperatHble COCTOSIHHSI BEIIECTBA
11/5 B3anMoCBsI3b MEX/Ty CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSTHUIX M UX
ATOMHO-MOJIEKYJISIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
JIBu:xenue u B3aumopeiicreue tea (21 yaca)
12/1 MexaHnueckoe ABHKeHHe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKEHUE
13/2 CkopocTb. EnuHuImp! ckopocTa
14/3 Pacyer myTu v BpeMeHH JBUKEHUS
15/4 Wueprus. 3akoH nHepmu. B3aumoseiicTBue Te1 Kak Npu4nHa U3MEHEHUS

CKOPOCTH IBUKCHHSA TCJI




16/5

IInoTHOCTE BemiecTBa. PacueT Macchl u o0BbeMa Teja o €ro MIOTHOCTH

17/6 JlaGopaTtopHnast pabora «OrnpeesieHne IOTHOCTH TBEPIOTO TEIay

18/7 " " JlaGopaTopuas
Pemenne 3anau no reme "I1noTHOCTS BemecTsa

pabora

19/8 Cuia KaK XxapakTepucThka B3aumoaeicTaus Tei. Cuia ynpyroctu. 3akoH ['yka

20/9 JlaboparopHas paboTa «/3ydeHne 3aBUCUMOCTH pacTspkeHus (aedopmarivm) JlaGopaTopHas
NPY)KUHBI OT IPUIIOKESHHOU CHITBI» padorta

21/10 SBnenue tarorenus. Cuia TsHKECTH

22/11 CBsi3b MEXJTy CHIJION TSDKECTH U Maccou Tena. Bec Tena. Perenue 3amad mo teme
"Cua tsoxectu”

23/12 CuJia TSHKECTH Ha IPYruX iaHetax. Gu3nveckre XapaKTepUCTUKHU TUIAHET

24/13 Wsmepenue cui. Jlunamomerp

25/14 Bec tena. HeBecomocTh

26/15 CrnoxeHue JIByX CHJI, HalPaBJICHHBIX 10 OJIHOM NpsiMOii. PaBHOIEHCTBYOIIAs CHUT

27/16 Pemenue 3amau no reme "PaBHonelicTByromas cui'”

28/17 TpeHue CKONIBKEHHS M TPEHUE TTOKOs. TpeHHe B MPUPOJIC U TEXHUKE

29/18 JlaboparopHas padoTa «/3ydeHne 3aBUCUMOCTH CHJIBI TPSHUS CKOJBKEHUS OT JlaGopaTopuas
CHWJIBI IaBJICHUS M XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEN padora

30/19 Pemrenue 3aa4 Ha onpezieNieHne PaBHOICHCTBYIONIECH CHITBI

31/20 Pemenue 3anau no temam: «Bec Tenay, «I'padpuueckoe n3odbpaxeHue cuim»,
«Cunbly, «PaBHOJEHCTBYIOMAS CUID»

32/21 KonTponbHas padota no tTemam: «Mexanndyeckoe aBuxeHue», «Macca, KonTtpoabnasn
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe n3odbpaxenue cuiny, «Cuibi» pa6ora

JlaBJjieHne TBEPABIX TeJl, KUAKOCTel 1 ra3oB (21 yaca)

33/1 Jasnenne. CriocoObl yMEHbIIICHHS U YBEJINYCHHUS JABICHUS

34/2 JlaBneHue raza. 3aBUCUMOCTb JJaBJI€HUs raza oT 00bEMaA, TEMITepaTyphbl

35/3 [lepenava naBieHus TBEPABIMU TEJIaMU, )KUJIKOCTSIMU ¥ ra3aMu. 3akoH [lackamns

36/4 JlaBrieHre B )KMJIKOCTH ¥ ra3e, BRI3BAHHOE JICHCTBHEM CHITBI TSHKECTH

37/5 Pemenwne 3agau mo teme «JlaBieHue B )KUJAKOCTH U rasze. 3akoH Ilackamsi»

38/6 CooOmaronuecs COCyIbl

39/7 ['mapaBaryecKuii mpecc




40/8

ManomeTpsl. [1opiiHeBON KUIKOCTHBIN HACOC

41/9 Atmocdepa 3emun. [IpuuuHbI CyIieCTBOBaHUS BO3AYIITHOW 000JIOYKH 3eMIIH.
3aBUCUMOCTH aTMOC(EPHOTO IaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS

42/10 Bec Bo3ayxa. ATMocdepHOe naBieHne

43/11 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin

44/12 3aBUCUMOCTH aTMOC(EPHOTO IABICHUS OT BBICOTHI HAJl YPOBHEM MOPSI

45/13 bapometp-anepouna. AtMmochepHoe naBIeHNE Ha PA3IMUYHBIX BBICOTAX

46/14 Pemenwne 3anad nmo reme "ArmochepHoe naBieHue"

47/15 JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJN0. ApXUMEI0oBa Ciiia

48/16 JlaGopaTtopHast pabota «OrnpeaesieHne BbITATKUBAIONIEH CHIIB, ICHCTBYIOIICH Ha JlaboparopHnasi
TEJI0, HOTPY>KEHHOE B JKUJKOCTH) pa6ora

49/17 JlaboparopHas paboTa no teme «lccrnenoBanue 3aBUCUMOCTH Beca Tena B Boje oT | JlabopaTopHasi
00BbEMa OTPY)KEHHOHN B JKUAKOCTh YACTH TEJIA» padora

50/18 IlnaBanue Ten

51/19 JlabopaTtopnast pabora "KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JlaboparopHnasi
JIOJIKYU U OTIpEJIeNIeHNE €€ rpy30M0AbEMHOCTH" padora

52/20 Pemenwne 3anaq mo Temam: «IlnaBanue cynoB. BoznyxomnaBanue», «/laBieHue
TBEPJABIX TEJN, KUAKOCTEH U ra30B»

Pa6ora u momHocTh. JHeprus (12 yacos)

53/1 MexaHunueckasi paboTa

54/2 MomHocTts. Equnutiel MomHocTi

55/3 VYpoxk-uccnenosanue "Pacu€t MOIIHOCTH, pa3BUBAEMOM MPHU OABEME 10 [MpakTuyeckas
necTHuLe" padora

56/4 ITpocTeie MexaHu3Mbl. Peiuar. PaBHOBecue cuil Ha ppluare

5717 Prruaru B TexHuke, ObITY M nipupoje. JlaboparopHas pabora «MccnenoBanue JlabopaTopHas
YCIIOBHIA PABHOBECHS PhIYara pabora

58/8 Pemenne 3anad no Teme «Y CIOBUSI paBHOBECHUS PhIYaray

59/9 Koaddumment nonesnoro nericteus mexanusma. JlaboparopHas padbora JlabopaTropHnasi
«M3mepenne KI1J] HaKI0HHOM MIIOCKOCTH» padora

60/10 Pemenue 3ama4 no reme "Pabota, MomiHocts, KIT/I"

61/11 Mexannyeckas sHeprus. Kunernyeckas v NOTEHIMAIbHAS SHEPTHS




62/12

3aKOH COXpaHEHMs] MEXaHUYECKON IHEPIUU

63/13 VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIEePUMEHTAIBLHOE ONPEIeIICHIE N3MECHEHHS IpakTnyeckas
KUHETHYECKOU U MOTEHIUAILHOW YHEPTUU NP CKATHIBAHUY TeJIa 10 HAKJIOHHOU pa6ora
IIJIOCKOCTH"

64/14 Kontpoabnas
KonTponbaas pabota mo Teme «PaboTta 1 MOIIHOCTH. DHEPTHUS

pabora
Pe3zepBHoe Bpems (4 yaca)

65/1 Pe3epBHblii ypok. PaboTa ¢ Tekctamu 1o teMe «/laBienue TBEpAbIX Te,
YKUJIKOCTEH U ra3oB» / Beepoccuiickas mpoBepoyHas paborta

66/2 KonTponbras pabota mo Teme «JlaBieHue TBEpbIX Tell, )KUIKOCTSH U Ta30By / KountpoabHasn
Bcepoccuiickas mpoBepoyHas pabota pabora

67/3 PesepHualil ypok. Pabora ¢ Tekctamu o Teme "MexaHndeckoe IBHxKeHne"

68/4 PesepBHblii ypok. Pabora ¢ Tekcramu o reme "Pabota. MomnocTs. DHeprus"




8 KIIACC

JarTa nposenenus

Ne n/m ypoKa Tema ypoka Koutpoan
IUIAH | ®AKT yp p
TennoBble siBjieHus (28 yacoB)
1/1 OCHOBHBIE TOJIOKEHHS MOJIEKYIAPHO-KHHETHYECKONH TEOPUH U MX ONBITHBIE
MOATBEP KICHHUS
212 Macca 1 pazmMep aTOMOB U MOJICKYJT
3/3 Mopenu TBEPIOTO, KHUIKOTO ¥ Ta3000pa3HOTO COCTOSIHUH BEIIeCTBa
4/4 OO0BsICHEHUE CBOMCTB TBEPOTO, )KUIKOTO U I'a3000pa3HOro COCTOSHUM BEIISCTBA Ha
OCHOBE TOJIOKEHUI MOJICKYJISIPHO-KHHETHIECKOW TEOPUHU
5/5 Kpucrannmaeckue n amopdHbIe Tena
6/6 CmaunBaHue ¥ KaOWUIIPHOCTB. [I0BepXHOCTHOE HATsHKEHHE
717 TenoBoe pacumpeHue u cxaTrue
8/8 Temmnepatypa. CBsi3b TEMIIEPATYphl CO CKOPOCTBIO TEIUIOBOTO IBMYKEHUS YaCTHI]
9/9 BuyTtpennsis sHeprus. Cnoco0bl H3MEHEHHS BHYTPEHHEH DHEPTUH
10/10 Buipl Teruonepeaaun
11/11 Vpok-koHpepenus "[IpakTHaeckoe HCIOIb30BaHUE TETUIOBBIX CBOWCTB BEILIECTB U [MpakTryeckas padborta
MaTepHaJoB B IIEJIsIX dHeprocoepexeHus "
12/12 KonnuecTBo TemnoTel. Y aenpHas TEII0EMKOCTb
13/13 VYpaBHeHue TernoBoro Oananca. Termoo0MeH 1 TEIJI0BOE paBHOBECHE
14/14 Jlaboparophas padota "HccrienoBanue sSBICHUS TEIIO0OMEHA IPHU CMEIINBAHUU JlaboparopHas paboTa
XOJIOTHOW U ropstaei BOAbI"
15/15 Pacyer konuuecTBa TEIUIOTHI, HEOOXOUMOTO JJIs HArPEBaHMS TEJIa U BBIJCIIIEMOT0 UM
NP OXJIAKJICHUH
16/16 JlaGoparopnast pabota "OnpeneneHue y1enbHON TeII0eMKOCTH BelecTna” JlaGoparophast pabora
17/17 OHeprus ToIMBa. Y AenbHasl TEIUIOTa CrOPaHHs
18/18 [TnaBjeHUe U OTBEpJICBAHNE KPUCTAIUTMYECKHUX Tel. Y IeNbHAs TEIIOTa IUIaBJICHHS
19/19 JlaboparopHas padota "OnpeaeneHue yAeIbHON TEIUIOTHI IUIABJICHHS Jibaa" JlaboparopHas pabora
20/20 ITapooOpa3oBanue u KoHaeHcauus. McnapeHue
21/21 Kunenue. Y aenbpHas TemioTa napoodpa3oBaHusl U KOHACHCALMH. 3aBUCUMOCTh
TeMIIepaTypbl KHTIEHUsI OT aTMOC(EPHOTO JIaBIICHUS
22/22 Braxxaocts Bo3ayxa. JlabopaTopHuas padota "OmnpeneneHne OTHOCUTEIHHON BIAKHOCTH JlaboparopHas pabota

BO3ayXa"




23/23

Pemenne 3a/1a4 Ha olpeieNieHre BIaKHOCTH BO3/IyXa

24124 [TpuanMTEL pa®oTH! TETIOBEIX ABUTaTenel. [laposast TypOuHa. J[BuraTens BHyTpEeHHETO
CrOpaHus
25/25 KIIJI TemoBoro asuratens. TemaoBble ABUTAaTENHU M 3allMTa OKPY)KAIOLICH cpeabl
26/26 3aKOH COXPaHEHUs U MPEBPAICHHS YHEPIHH B TCIUIOBBIX MPOIeccax
27127 [ToaroToBka K KOHTPOJIBHOM padote 1Mo Teme "TernoBbie sBaeHU. M3MeHeHHe
arperaTHbIX COCTOSIHUHN BeljecTBa
28/28 KontponbHas pabota no Teme "TeruioBsle siBieHus. M3MeHeHre arperaTHbIX COCTOSHUM Kontponbnas pabora
BeniecTsa”
JJleKTPUYeCKUEe U MArHUTHBIE siBJieHus (37 4acoB)
29/1 Onextpu3anus Tel. J[Ba poja SIeKTPUICCKUX 3apsiiOB
30/2 Ypok-uccnenoBanue "DueKTpu3alys TeJl HHAYKIUEH U IPU COMPUKOCHOBEHHN" [IpakTryeckas paboTa
31/3 BzaumoseiicTBre 3apsbkeHHBIX Tel. 3akoH KynoHa
32/4 DnekTpudeckoe moie. HampspkeHHOCTh anekTprudeckoro mous. [IpuHmn cynepno3urmm
ANEKTPUUECKUX MOJIEH
33/5 Hocutenu snekTpudeckux 3apsiioB. JieMeHTapHsbli 3apsii. CTpoeHre aToma
34/6 [TpOBOIHYKH U AMAIEKTPUKU. 3aKOH COXpaHEHHs JEKTPUIECKOT0 3apsia
35/7 Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB JIEKTPUYECKHX 3apsiI0B
36/8 DJIeKTPUYECKHHI TOK, YCIIOBHUS €r0 CyIIecTBOBaHMUS. VICTOUHHMKH JIEKTPUYECKOTO TOKa
37/9 JlelicTBUS DIEKTPHYECKOTO TOKA
38/10 Ypok-uccienosanue "JlelicTBIE AIEKTPUIECKOTO OISl HA POBOJIHUKH M IUAICKTPUKH" [IpakTryeckas paboTa
39/11 DNeKTPUUECKHI TOK B METAIIaX, XKHUJIKOCTSX U razax
40/12 DJIeKTpUYECKas LENb U €€ COCTaBHbIE YACTH
41/13 Cuna Toka. Jlaboparophas padota "V3mepeHne U peryaupoBaHue CHiIbl Toka'" JlaboparopHas paboTa
42/14 DnekTpuyeckoe Hanpsokenue. BonbtMmeTp. Jlaboparopras pabora "M3mepenue u JlaboparopHas pabota
pEeryIupoBaHNe HAMIPSHKCHHS"
43/15 ConpoTHBII€HHE IPOBOJIHUKA. Y JEIBHOE CONPOTUBJICHHUE BEILIECTBA
44/16 JlaGoparophast pabota "3aBUCUMOCTb 3JIEKTPUUECKOTO CONPOTHUBJICHUS POBOIHUKA OT JlaGoparopHast paboTa
€ro JUTHHBI, TUIONIAIN MTOTIEPEYHOTO CEUeHUs U MaTepuaa'
45/17 3aBUCHMOCTH CHJIBI TOKA OT HanpsoKeHus. 3akoH OMa 71 y9acTKa [enu
46/18 JlaGoparopnast padora "HccienoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yyepes JlaGoparopHast paboTa
PE3UCTOP, OT CONMPOTHUBIICHHUS PE3UCTOPA M HAIPSLKEHUsI Ha pe3ucTope”
47/19 IlocnegoBaTenbHOE 1 TApaUIENbHOE COSTMHEHUS POBOJHUKOB




48/20

JlaGopaTtopHas padota "[IpoBepka mpaBuia CI0KEHUS HAIPSDKCHUH TTPH
MOCIIEIOBATEIFHOM COeTMHEHNH IBYX PE3UCTOPOB"

JlaGopaTtopHas pabora

49/21 Jlaboparophas pabota "[IpoBepka mpaBuiIa Uit CUIIBI TOKA TPU NapajuieIbBHOM Jlaboparophas pabota
COEJIMHEHUH PE3UCTOPOB"
50/22 Pemienue 3amau Ha npuMeHeHne 3akoHa OMa I Pa3IMYHOI0 COCAMHEHNUS IPOBOTHUKOB
51/23 PaboTa 1 MOIIHOCTG 3JIeKTprUecKoro Toka. 3akoH Jkoyns-JleHna
52/24 Jlaboparophas pabota "Onpenenenue padoThl U MOIIHOCTH JIEKTPUIECKOTr0 TOKa" Jlaboparophas pabota
53/25 DJeKTpUUECKHE UEeH U MOTPEOUTENH dIIEKTPUIECKOH 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE
54/26 ITocTostHHBIE MATHUTBI, KX B3aUMOJIECHCTBHE
55/27 Ypok-uccnenosanue "M3ydenne nojaei NOCTOSHHBIX MATHATOB" [IpakTryeckas pabota
56/28 MarnuTtHoe nose. MarHuTHoe 1moJie 3eMJIM U ero 3HaueHHe JJIs )KU3HH Ha 3emiie
57129 [ToaroroBka K KOHTPOJILHOU paboTe 1o TeMe "DICKTPUICCKHE 3apsbl. 3apsHKESHHBIC Tella
U ux B3auMozaecTBusl. IloCTOSTHHBIN 31EKTPUYECKUM TOK"
58/30 KonTponpHas paborta o Teme "DnekTpudeckue 3apsabl. 3apsHKeHHbBIE Tela U UX KonTponbnas pabora
B3aumoJeiicTBus. [locTosiHHBIN AnekTpryeckuil TOK" / Beepoccuiickas nmpoBepoyHast
pabota
59/31 OmbiT Dpcrena. MarHUTHOE MOJIE 3JIEKTPUIECKOTr0 TOKa MarHUTHOE 1MoJIe KaTyIIKH ¢
TOKOM
60/32 [Ipumenenue 31eKTpoMarHuToB B TexHuke. JlaboparopHas padora "M3ydyenue aercTus Jlaboparophast paborta
MarHMTHOTO NOJISI Ha TIPOBOJHUK C TOKOM"
61/33 ONEeKTPOABUraTENb MOCTOSIHHOTO TOKA. Vcronb30BaHue 31eKTpoABUraTeNIeid B JlaboparopHas paboTa
TEXHMYECKUX YCTPOMCTBAX U Ha TpaHcmopte. JlaboparopHas padora "KoHcTpynpoBaHue
Y U3yYeHHE pabOoTHI JIEKTpoABUTaTes "
62/34 OnbiTel @apanes. 3aKoH 3NEKTpoMarHuTHON unaykuuu. Ipasuno Jlenna
63/35 Onextporeneparop. CriocoObl NOTYUEHUS NEKTPUUECKOH SHEPIUU. DIEKTPOCTAHLIMHI Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
64/36 IToaroroBka K KOHTPOJIBHOM paboTe o TeMe "DIIeKTpuiIecKrue U MarHUTHBIC SIBJICHUS"
65/37 KonTtponpHas pabota 1o Teme "DneKTpudecKre 1 MarHUTHBIE SIBICHUS" KonrponbHas pabora
Pe3epBHoe Bpems (3 yacoB)
66/1 Pe3zepBHslii ypok. Pabota ¢ Tekcramu o teme "I1ocTOsIHHBIN 37IeKTpUUECKUil TOK" /
Bcepoccuiickas npoBepouHas pabora
67/2 PesepsHblii ypok. Pabota ¢ Tekcramu 1o teme "TerioBbie sBaeHUs"
68/3 PesepBHblii ypok. Pabota ¢ Tekcramu no teme "MarHuTHble siBlIeHuUs"




9 KJIACC

JlaTa npoBeaeHusa

Ne
n/m I A}}II pTKE:I) AKT Tema ypoka KoHTpoab
Mexanunueckue sijienus (40 yacon)
1/1 MexaHnnyeckoe aBrkeHue. MarepuanbHas TOYKa
2/2 Cucrema orcyera. OTHOCUTEIHBHOCTh MEXaHUYECKOTO JIBHIKCHUS
3/3 PaBHOMEpHOE NpSIMONMHENHOE IBIYKEHUE
4/4 HepaBHoMepHoe npsimonHeiiHoe aBrkeHne. CpellHsis 1 MTHOBEHHAsi CKOPOCTh
5/5 [IpsimonuHeitHOEe PaBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHUE
6/6 CKOpOCTB MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO IBMXeHus. [ paduk ckopoctn
717 JlaboparopHas padota "Omnpenenenne yCKOpEHUs Tela NPy PaBHOYCKOPEHHOM JlaGopaTopuas
IBWDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH" pabora
8/8 CBob6oauoe nagenne ten. OneiTel [annnes
9/9 PaBHOMepHOE nBIKEHUE 0 OKpYXHOCTH. [lepuos 1 yactora oOpaiieHusl.
JIunelHas u yriaoBasi CKOPOCTH
10/10 L{eHTpoCcTpeMHUTENIEHOE YCKOPEHHE
11/11 IIepBb1it 3ak0H HproToHA. BexkTop cuibl
12/12 Bropoii 3akon HetoTona. PaBHonelicTByromas cuina
13/13 Tpertuii 3akon Hetotona. Cyneprno3uius cui
14/14 Pemenue 3ana4y Ha npuMeHeHne 3akoHOB HproTOHA
15/15 Cuna ynpyroctu. 3akoH ['yka
16/16 Pemenwue 3ama4 mo Teme «Curia ynpyroctm
17/17 b JlaGoparopnas
abopaTtopHas padota «OrnpeaeneHne KEeCTKOCTH TIPYKUHBI paGota

18/18 Cuna TpeHus
19/19 Pemenue 3amad mo reme «Cuita TpeHUSI»
20/20 JIaboparopHas pabota "Onpenenenne KodphUIUEHTa TPEHHUS CKOTbXKCHUS" .;)I:ﬁﬁ(:):)aaTopHaﬂ
21/21 Pemenue 3anay no teme "3akonbsl HeroToHa. Cuna ynpyroctu. Cuna tpenust”
22/22 Cuna TsDKeCTH M 3aKOH BCeMUPHOTO TATOTEHHUs. Y CKOpeHHe CBOOOTHOTO MaIeHuUs




23/23 Ypok-koHpepenmus "J[BIkeHHE TeJl BOKPYT TPAaBUTAIIMOHHOTO IIEHTPA IIpakTuyeckas
(Conneynas cucrema). ['anaktuxu" pabora

24/24 Pemenue 3anay no teme "Cuna Ts5KECTH M 3aKOH BCEMUPHOTO TATOTEHUS"

25/25 [lepBas kocMHuYecKasi CKOPOCTh. HEBECOMOCTh M Meperpy3Ku

26/26 PaBHOBecue maTepranbHOW TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUIEHHON OChIO BpauieHus. MoMmeHT cuibl. LlenTp Tsxectn

27127 PaBHOBecue maTepranbHOW TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETUIEHHON OChIO BpanieHus. MomeHT cuiibl. LleHTp Tsxectn

28/28 Pemenue 3amad o reme "MomeHT cuibl. LleHTp TspkecT"

29/29 [TonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "MexaHHYeCKOe JIBHKEHHE.
BsaumopeiictBue Ten"

30/30 " . + | KoHTpoabHas
Kontponbnas padota no teme "Mexanuueckoe aBrmkeHue. Bzaumopeiicteue Ten paGoTa

31/31 Nmnynee Tena. Umnynbse cuiibl. 3aKOH COXpaHEHMs UMITYJIbCa. YTIPYTroe U
HEYIPYTroe B3aMMOJICHCTBHUE

32/32 Pewenue 3amau no reme "3akoH coOXpaHEHUs] UMITyJIbCca"

33/33 " " IpakTnyeckas
VYpoxk-koHpepeHuus "PeakTuBHOE ABMKEHHE B IPUPOJE U TEXHUKE paGora

34/34 MexaHnudeckasi paboTa U MOITHOCTb

35/35 PaboTa cuiibl TSXKECTH, CUIIbl YOIPYTOCTH U CUIIbl TPEHHUSI

36/36 JlaboparopHast pabota «Onpenerenrne paboThl CHITBI TPSHHSI IPH PABHOMEPHOM JlabopaTopHasi
JIBM)KEHUH TeJa IO TOPU30HTAIbHON MOBEPXHOCTH pabora

37137 CBs13b oHeprun U paboTsl. [loTeHnanpHas SHeprust

38/38 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUU

39/39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE

40/40 JlaGopaTopuas
JIaGoparopHas paboTa «/3yueHne 3aKkoHa COXpaHEHHs SHEPTHM»

padora
Mexanuueckne KoJied0aHus U BoJHbI (15 yacon)

41/1 KonebarenpHOe TBUKEHUE U €TI0 XapaKTEPUCTUKU

42/2 3aryxatomue kojiebanus. Bernykaennbie konebanus. Pezonanc

43/3 MatemaTuuecKknuii U Ipy>KMHHBIN MasTHUKH




44/4 VYpok-uccienoBanne «3aBUCUMOCTh TIepro/ia KoJaeOaHmii 0T xKecTKOCTH pyKuHbl | [IpakTHYeckas
1 Macchbl Ipy3a» padora

45/5 [IpeBpalieHne 3Heprun Npyu MEXaHUYECKHUX KOJEOAHUSIX

46/6 JlaboparopHas padota «Onpe/ernenre 4acToThl ¥ Mepruojia KoyieOaHmit JlabopaTopHasi
PY>KUHHOTO MasiTHUKA pabora

4717 JlaboparopHast pabota «IIpoBepka HE3aBUCUMOCTH TIEpHOa KoJieOaHui rpysa, JlabopaTopHas
MIOJIBEIIEHHOTO K HUTHU, OT Macchl Ipy3a» padora

48/8 Mexanudeckue BoJTHbI. CBOHCTBA MEXaHWYECKHUX BOJH. [IpomosbHbIe
MOTNIEPEYHbIE BOJIHBI

49/9 Ypok-koH(pepeHmus "MexaHndeckue BOJIHBI B TBEpAOM Tene. CelicMuieckue IpakTHyeckas
BOJIHBI" padora

50/10 3Byk. PactipocTpanenue u oTpakeHue 3ByKa

51/11 " " IpakTuyeckas
VYpok-uccienoBanue "HabntoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI paGora

52/12 I'poMKOCTB 3ByKa U BHICOTA TOHA. AKYCTHUECKUN PE30HAHC

53/13 " " IpakTuyeckas
Ypok-koudepenius "YapTpa3ByK U HHOPaA3BYK B IPUPOJIE U TEXHUKE paGora

54/14 ITonroToBka K KOHTPOJIBHON paboTe MO TeMe "3aKOHbI COXPAHEHHUS.
MexaHnueckue Koue0aHusl U BOJTHbI"

55/15 KonTtponbHas pabota o Teme "3akoHbl coxpaHeHus. Mexannueckue konedanus 1 | KonrposabHas
BOJIHBI" padora

JIeKTPOMArHUTHOE I0JIe M 3JIeKTPOMarHUuTHbIE BOJIHBI (6 4acoB)

56/1 DNIEKTPOMarHUTHOE 1oJje. DJIeKTPOMArHUTHbIE BOJIHBI

57/2 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58/3 VYpok-koupepennus "llkana s31eKTpoMarHUTHBIX BOJIH. Vcrions3oBanme IpakTHyeckas
AJIEKTPOMAarHUTHBIX BOJIH AJIsl COTOBOM cBsI3n" padora

59/4 VYpoxk-uccaenoanue "MzyueHue cBONCTB 2JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO IIpakTnyeckas
MoOuIBHOTrO TenedoHa" padora

60/5 Pemienue 3a1a4 Ha onpe/iesieHHe YacTOThI U AJTMHBI 3JIEKTPOMArHUTHOM BOJIHBI

61/6 DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA

CaetoBble siBjieHus (15 yacoB)




62/1

Ncrounuku cBera. [Ipsmonnnelinoe pacipocTpaHeHue cBera. 3atMenus ConHua u
Jlynb1

63/2 3aKoH oTpakeHUs cBeTa. 3epkana. Pemenue 3a1ad Ha MpUMEHEHUE 3aKOHA
OTpa)kKeHUs CBETa

64/3 [Tpenomiienne cBeTa. 3aKOH MPETOMIICHHSI CBETA

65/4 [TomHOE BHYTpEHHEE OTpaskeHUe cBeTa. VICIoap30BaHKe TTOJTHOTO BHYTPEHHETO
OTpPaKeHUS B ONTHUYECKUX CBETOBOAAX

66/5 JlaboparopHas padoTta "MccienoBanue 3aBUCIMOCTH YTJIa IPEITOMIICHUS JlabopaTopHuasi
CBETOBOI'O JIy4a OT YIJIa IaJICHKsI Ha IpaHule "BO3yX-CTEKI0"" pabora

67/6 Ypok-koHpepenmus "Vcnonb30BaHNe TIOTHOTO BHYTPEHHETO OTPAKCHUS IIpakTuyeckas
CBETOBOJIbl, OITUKOBOJIOKOHHASI CBSI3b" pabora

68/7 Jluna3el. OnTHYeCKas CUiia JINH3BI

69/8 [TocTpoenue n3o00pakeHUi B JIMH3AX

70/9 JlaboparopHas pabota "Onpenernenne GOKYCHOTO PACCTOSIHHS M ONTHYSCKON JlabopaTopHasi
CHJIBI COOMPAFOIIICH JTMH3HI" padora

71/10 " " IpakTuyeckas
VYpok-koupepenius "OnTuyeckue TUH30BbIE TPUOOPHI

padora

72/11 I'ma3 kak ontuyeckas cucreMa. 3peHue

73/12 Ypok-koupepennus "Jledextsl 3penus. Kak coxpanuts 3peHue" Ir)[:)g:::‘“qecxaﬂ

74/13 Paznoxxenue 6enoro csera B cektp. OnbiTel HptoToHa. CliojkeHrEe CIEKTPaIbHBIX
1BeToB. Jlucnepcus cBera

75/14 JlabopaTopHas paboTta "OMBITHI TTO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP U JlabopaTopHas
BOCHPUSTHIO 1IBETA MIPEIMETOB MPHU X HAOIIOJIEHUU Yepe3 I[BETOBbIE (GUIBTPHI" paGora

76/15 Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: NUCTIEPCHUs, HHTEphEpEHIUS U IMpakTuyeckas
nudpaxus” pabora

KBantoBbie siBjienusi (17 yacoB)

77/1 OneiTel Pezepdopaa v miianerapHasi Moiesib aToMa

78/2 IToctynarel bopa. Monens atoma bopa

79/3 Vcyckanue u noryonieane ceera atomoM. KBanTel. JInHeiuateie cieKTph




80/4 " " IpakTnyeckas

VYpok-npaktukym "HabiroieHre CieKTpoB UCITyCKaHUs
padora

81/5 PannoakTUBHOCTE U €€ BULI

82/6 Ctpoenue aToMHoOro sijipa. HykiioHHast Mojienb

83/7 PanuoaktuBHbIC NIpeBparieHus. M3oTombl

84/8 Pemenue 3amau no teme: "PannoakTuBHbIe TpeBpameHus"

85/9 ITepuon nmonmypacnana

86/10 Ypok-koH(pepenus "PagunoakTHBHBIC U3TYyYCHHS B IIPUPOJIC, MECTUITUHE, IIpakTuyeckas
TeXHUKe" padora

87/11 S nepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPSJ0BOT0 U MaCCOBOT'O YUCEI

88/12 DHeprus CBA3M aTOMHBIX siiep. CBsi3b MacChbl U SHEPTUU

89/13 Pemenue 3amau no reme "Snepueie peakiun'

90/14 Peakiuu cuntesa u nenenus sigep. Mcrounnku snepruu CoJiHIA U 3BE3NT

91/15 Ypok-koHdepenuus "SnepHas sHepreTrka. JeicTBus pagnoakTUBHBIX u3nydeHudl | [IpakTudeckas
HAa JKUBbIE OPraHu3Mbl" padora

92/16 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMAarHUTHOE TOJIC.
DeKTpoMarHuTHeIe BOJHBI. KBaHTOBEIE siBJICHUS "

93/17 KontponbHas pabora no reMe "DIeKTpOMarHUTHOE MoJie. DIEKTPOMAarHUTHbIE KonTpoubnas
BOJIHBI. KBaHTOBBIC siBIICHUS" padora

IHoBTOpHUTENBbHO-00001IaK0IIMI MOLYJIB (9 YacoB)

94/1 [ToBTOpenue, o600meHue. JlaboparopHsie paboThl 0 Kypcy "B3aumopeiictBue JlabopaTopHas
Ten" pabdora

95/2 [ToBTOopenue, o0o0meHue. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aj1au 10 TEMe
"TernoBbI€ MPOIECCH"

96/3 [ToBTrOopenue, o0o0meHue. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aJ1ay 10 TeMe
"KII/I TermoBbIx aBurarenen”

97/4 [ToBTrOopenue, o0o0meHue. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aJ1ay 10 TeMe
"KIIJI anexTpoycTaHOBOK"

98/5 JlaGopaTopHas

[ToBTOpenue, o6o0mmenue. JlaboparopHsie padoThl 1o Kypey "CBeToBble sBIEHHS"

padora




99/6

[ToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu no Teme "3aKOoHbI COXPAHEHUS B
MexaHuKe"

100/7 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu no teme "Konebanust 1 BOJTHBI"
101/8 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu 1mo teme "CBeTOBbIE SIBJICHUSA"
102/9 [ToBTOpenue, 0600meHue. PaboTta ¢ Tekcramu mo Teme "KBaHTOBas U sijiepHas

¢uznka"




ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

7 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh N3YYCHHBIC ITOHATUS

1.2

pa3indaThb SABJICHHA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, JECMOHCTPUPYIOMINX JaHHOC (bl/ISI/I‘IeCKoe SIBJICHUC

13

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXKarOILEeM
MHpE, B TOM YKCiIe PU3NIECKUE SIBICHUS B IPUPOE, TIPU 3TOM HEPEBOIUTH
NPAaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLIENATH CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKM) GU3NIECKUX SIBICHUH

14

OIMUCBIBATH HU3YYCHHBLIC CBOMCTBA TEII M (1)I/I3I/I‘~ICCKI/IC SABJICHUS, HCIOJIB3Ys
q)HSquCKI/IC BCJIIMYMHBI, IIPH OIIMCAHUU IMPABUJIBHO TPAKTOBATbH (1)I/I3I/I‘ICCKI/II‘/‘I
CMBICJI HCIIOJIB3YCMBIX BCIWMYWH, UX 0003HaUYCHHS U CANHUIIbI (1)I/I3I/I‘IGCKI/IX
BCINMYHMH, HaAXOAUTb (1)OpMy.]'ILI, CBA3BIBAIOIIUC JTAHHYIO (1)I/I3I/I‘16CKYIO
BCJIMYMHY C JApYruMud BCIMYMHAMH, CTPOHTH rpa(bmcn HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapakTepu3oBaTb CBOMCTBAa Tel, (U3MYECKUE SBJIEHHS M IPOLECCHI,
UCIIOJIb3YS U3YUEHHBIE 3aKOHBI, IIPU ATOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllMChIBATH €r0 MATEMATUYECKOE BBIPAXKEHUE

1.6

OOBSICHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallMil NpaKkTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH O0OBsCHEHHE U3 1 — 2 JOrMyecKux
1aroB ¢ omnopod Ha 1 — 2 M3yYEHHBIX CBONCTBA (U3MYECKUX SIBICHMIH,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTte pacy€THble 3a7aud B 1 — 2 AeicTBUS, UCTIOIB3Ysl 3aKOHBI U (POPMYIIBL,
CBsI3BIBAOIIME (PU3MUSCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
3aMKChIBaTh KPaTKOE YCIOBUE, MOJCTaBIATh (PU3MUECKHe BEIMYUHBI B
dopMysIbI W TMPOBOJUTH PacuéThl, HAXOJHUTh CIPABOYHBIC JaHHBIC,
HEOOXOUMBIC IJIs PEIICHUS 33/1a4, OIICHUBATh PEATMCTUYHOCTh TOTYyYSCHHON
(U3UIECKON BETMYUHBI

1.8

pacro3HaBaTh IPoOJIEMbl, KOTOPHIE MOKHO PELIUTh TP MOMOIIN PU3NIECKIX
METONOB, B  ONHCAaHUM  MCCIECIOBAHUS  BBIACIATH  IIPOBEPAEMOE
MPENIoNIOKeHe (TUIoTe3y), pa3inyaTh U WHTEPIPETHUPOBAThH MOTYYEHHBIN
pe3yibTaT, HaXOMUTh OMIMOKM B XOJE ONbITAa, JelaThb BBIBOJABI IO €ro
pe3ynbpTaTam

1.9

MIPOBOJMTD OMBITHI IO HAOTIOJECHUIO (PU3NYECKUX SBICHUN WM (HU3HUECKUX
CBOMCTB Tell: (OPMYIHPOBATh IPOBEPSIEMBIC MPEINOJIOKEHUS, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 00OpYHIOBaHUS, 3allMChIBATh XOJ OIMbBITA H
(bopMynHUpOBATH BBIBOIBI

1.10

BBITIOJHATH MTPSIMBIE M3MEPEHUS C NCTIOJIb30BAaHNEM aHAIOTOBBIX M IIU(POBBIX
npuOOpoOB, 3aluChIBaTh IOKa3aHUs NOPUOOPOB ¢  Y4ETOM  3aJaHHOM
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUI




1.11

IPOBOJUTh HMCCIEJOBAHNUE 3aBUCUMOCTH OJHON (U3NYECKOH BEIMYUHBI OT
JPYrol ¢ WCIOJb30BaHUEM MPAMBIX HM3MEPEHUHM, Yy4acTBOBaTb B
IUTAaHUPOBAaHUU Y4€OHOIO UCCIIEOBAaHUs, COOMPATh YCTAHOBKY U BBIIIOJHSATH
U3MEpEHUs, CleAysl NPEIIOKEHHOMY IIJIaHy, (UKCHUPOBATh pE3yIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEIMYMH B BHUJE IPEUIOKEHHBIX
TaOJIMI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

1.12

MPOBOAWTh KOCBEHHBIC H3MEpPEHHS (U3MYECKUX  BEIUYMH, CIEAys
NPEJIOKEHHOW WHCTPYKUMHU: TPU BHIIOJHEHUH HW3MEpPEeHUN CcoOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIISITH 3HAUEHHE UCKOMOM BEJIMUMHBI

1.13

coOuro1aTh MpaBUjIa TEXHUKU O€30MacHOCTH MpH padoTe C 1abopaTopHBIM
000pysoBaHHEM

1.14

yKa3bplBaTh MPUHLIMIIBI JCHCTBUS NPHUOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepU30BaTh PUHIUIIBI I€HCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C IOMOILBIO MX OIMCAHMS, HCIOJIB3Yys 3HAHUS O CBOMCTBax
¢u3uveckux  SBICHUH W HEoOXomuMmble  (DU3MYECKHE  3aKOHBI |
3aKOHOMEPHOCTHU

1.15

MPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MIPUMEPax) MPaKTUIECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW KU3HU IS
obecrnieueHrs 0e30MacHOCTH MPHU 0OpaIIeHUU ¢ IPUOOpaMHU U TEXHUYECKUMU
YCTPOMCTBAMM, COXPaHEHUS 3710POBbsl U COOJIIOJEHHSI HOPM 3KOJIOTHYECKOI0
NIOBEJICHUS B OKpYXKalolIeH cpene

1.16

OCYILECTBIIATh OTOOP HCTOYHMKOB HHPOpMauuMud B ceTd VIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IOWCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIMNXCS
3HaHUH U MYTEM CpaBHEHMS Pa3IMYHBIX HCTOUHUKOB BBIJIENATH HHPOPMALIUIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUNBOI MIJIM MOKET ObITh HETOCTOBEPHOMI

1.17

UCIIOJIb30BaTh IPH BBINOJIHEHUM YYEOHBIX 33JaHUNA HAYYHOIOIYJISPHYIO
aUTepaTypy (hU3MUYECKOro COJAepXkaHUs, CIPAaBOYHbIE MaTe€pHajbl, PECypChl
cetu VHTepHeT, BiIaaeTb NpUEMaMH  KOHCIIEKTHUPOBAHMSI  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHWE MUCHhMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(OpManmu (U3NYECKOTO COAEPKAHUS, B TOM
qrclie MyOJIMYHO JIeNaTh KpaTKUe COOOIICHUS O pe3ybTaTax MPOEKTOB WU
yueOHBIX HCCIEIOBAaHUM, MPU ATOM TIPaMOTHO HCIOJB30BaTh HM3yYEHHBIN
MOHSATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYILICHUE
Mpe3eHTaluen

1.19

MpPU  BBHITIOJTHEHWN YYEOHBIX TPOEKTOB W WCCIIENOBAHUM paCIpEAesaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABIICHHBIMU 331a4aMHU, CIIETUTh
3a BBIMTOJIHEHUEM IJ1aHa IEHCTBUI, aAeKBAaTHO OLIEHUBATL COOCTBEHHBIN BKJIA]
B JIEATEIIbHOCTb TPYIIIIbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOJIECHUCTBUE,
YUYUTBHIBAs MHEHHUE OKPYKAIOIIUX




8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BAaTh IIOHATHA

1.2

pa3ianyaTh SABJICHMS 10 ONUCAHUIO UX XAapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SIBICHHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (U3NIESCKHE SIBICHUS B TIPUPOJIC, IIPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO0 3a/ladyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NYECKUX SBICHUN

14

OIKCBIBATh M3YYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SIBJICHUS, UCIONb3YS
¢u3nvecKkre BeIMYUHBI, IPY ONHCAHUH NPABUIBHO TPAKTOBATh (PH3UIECKUI
CMBICJI HUCHOJIb3YyEeMBIX BEIUYMH, OOO3HAYEHUS M EIUHMULBI (PU3MYECKHX
BEJIMYMH, HAXOIUTh (OPMYJbl, CBS3bIBAIOLINE JaHHYIO (U3HUECKYIO
BEIMYMHY C JIpYTMMH BEJIMYMHAMHU, CTPOUTh TIpapUKd HM3YYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEITHUYHH

1.5

XapaKTCPpHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC ABJICHUSA W IIPOLECCHI,
HCIIOJIb3Y: U3YUCHHBIC 3aKOHBI, ITPU 3TOM J1aBATh CIIOBECHYHO (I)OpMy.]'II/IpOBKy
3aKOHA U 3alMMCbIBATh €0 MaTCMaTUYCCKOC BhIPAKCHUC

1.6

OOBACHATH (PU3MUYECKHE NPOLECChl M CBOMCTBA Teld, B TOM 4HCIE U B
KOHTEKCTE CUTYyaluil INPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
IMPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BCHEHUE U3 | — 2 JTIOTMYECKUX
m1aroB ¢ mnomouipto 1 — 2 M3y4eHHBIX CBOMCTBA (DU3MUECKUX SIBJICHHH,
(bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIE 33a4u B 2 — 3 AeMCTBUSI, UCIIOIb3YsI 3aKOHBI U (DOPMYIIBI,
CBsI3bIBarOIME (PU3MUECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
3aMMCchIBaTh KPATKOE YCIOBUE, BBISBIATh HEOCTATOK JAHHBIX JJISl pELICHUS
3aJa4d, BBIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE JUIA €€ pelIeHHMS,
IPOBOAMTH Pacy€Thl UM CpPAaBHUBATH IOJIYYEHHOE 3HaueHue (puandeckon
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO pEIIUTh TPH MOMOIIH
(UBUYECKUX METOJIOB, HCIOJIb3ysSl OIKMCAaHWE WCCICIOBAHUSA, BBIICISITH
MPOBEPSAEMOE  MPEAIOIOKEHUE, OLEHUBATh  IPABUIBHOCTH  INOPSAKA
MIPOBEJICHUS UCCIIEIOBAHMS, A€JIaTh BHIBOJIbI

1.9

MIPOBOJAMTD OIBITHI 110 HAOMIOIEHUIO0 PU3NYECKUX SIBICHUN WIIN (PU3NYECKUX
CBOWCTB Tel: (pOopMyIupoBaTh IMpOBEpsieMble MPENOI0KEHUs, coOUpaTh
YCTaHOBKY U3 MpPEJIOKEHHOTO 00OpyAOBaHUsS, OMHCHIBATH XOJ OIbITa U
(GbopMynHpOBaTh BHIBOJIBI

1.10

BBITMIOJIHATH MPSMbIE U3MEPEHUS C UCTIOIb30BAaHNEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYHMH, CPAaBHUBATh PE3yJbTaThl H3MEpPEHHH C
y4E€TOM 3a/TaHHON a0COJIFOTHOU MOTPEUTHOCTH




1.11

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTU OJHOM (PU3MYECKON BEIMUYUHBI OT
IpPYroi C  HCIOJIBb30BaHUEM  IPSIMBIX  HM3MEPEHUH:  IUIAHUPOBATh
UCCIIeIOBaHUE, COOMpaTh YCTAHOBKY W BBIIOJHATH W3MEPEHUs, CIEHys
OpeUVIO)KEHHOMY  IUIaHy,  (PUKCHpOBAaTh  pe3yJdbTaThl  IMOJy4YECHHOH
3aBUCUMOCTH B BHJIE TaOJIUI U rpauKOB, JeJIaTh BBIBOJBI [0 pe3yIbTaTaM
HCCIICJOBAHMUS

1.12

MPOBOANTH KOCBEHHBIC H3MEPEHUS (U3MUYSCKUX BEIUYMH: TUIAHUPOBATH
U3MEpeHHs,  coOupaTh  SKCIEPUMEHTAIbHYIO  yCTaHOBKY,  CIeays
MPEAJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUYMHBI

1.13

coOroaaTh MpaBuUiia TEXHUKKA 0€30MacHOCTU MpU padboTe ¢ JIabopaTOPHBIM
000pysoBaHHEM

1.14

XapaKTepU30BaTh IPUHIIMIIBI JCHCTBHS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa MX OIKCAHUSA, MCHOJIb3YS 3HAHUS O CBOMCTBAaxX
busznyecKux sIBICHUN 1 HEOOX0AUMbIe PU3NUYECKHEe 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTABISATH CXEMBbI
AJICKTPUYCCKHUX IIETIEH ¢ TTOCIIeIOBATEIHbHBIM M IMapauIeIbHBIM COCTMHCHUEM
AJIEMEHTOB, pa3finyasi yCIOBHbIE O0O3HAYCHUS 3JIEMEHTOB JJIEKTPUUYECKUX
Heneu

1.16

MPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEpax) MPaKTHUECKOTO
UCIIOJIb30BAaHUSl (PU3MYECKMX 3HAHUM B TOBCEAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MacHOCTH MPH 00paIleHuH ¢ MpUOopaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUSI 3/J0POBBS U COOTIOJEHHUSI HOPM 3KOJIOTUYECKOTO
NIOBEJICHNUS B OKpYXKalolIeH cpene

1.17

OCYILECTBIIAATh TOUCK HHGpOpMAIMK (PU3UYECKOTO COJAEpKaHHUS B CETH
WNHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAaHUM W TYTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX UCTOUYHUKOB BBIIEIATh MHPOPMALIUIO, KOTOpas sSBISETCS
IIPOTUBOPEYNBOM NI MOXKET OBITh HEJJOCTOBEPHOMN

1.18

HCIIOJIb30BaTh IMPH BBINOJIHEHUH YYEOHBIX 3aJlaHUN HAy4YHO-TOMYJSPHYIO
auTepaTypy (U3NYECKOro COJAEp’KaHMs, CIPAaBOYHbIE MaTepUalbl, PECypCh
cetu HMuTepHer; BiageTh NpuUéMaMH  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/MaBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKUE YCTHBIE COOOIEHUS,
0000mass uHGOPMAIMIO W3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MYOJIUYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOU
WM MCCIICIOBATEIbCKON JIEATEIIBHOCTH, TIPU 3TOM TPAaMOTHO HCITOJIb30BaTh
W3YYCHHBI TOHSATUWHBIM  ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIMEN

1.20

IpU BBINOJHEHUH Y4YeOHBIX IMPOEKTOB M HCCIENOBaHUM (PU3MUECKHX
IPOIIECCOB paclpenesTh OO0A3aHHOCTH B TPYINIe B COOTBETCTBUU C
MOCTaBJIEHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUWEM IJIaHa ACUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJEeKBaTHO OLIEHUBaThb COOCTBEHHBIH BKIAJ B
JIeATEIBbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJEHCTBUE,
IPOSIBJISIS TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI




9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BATh M3YUYCHHBIC ITIOHATUSA

1.2

pa3ianyaTh SBJICHUS IO ONHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh  MPOSIBIICHUE  M3YYEHHBIX  (U3MUYECKUX  SIBICHUH B
OKPY’KaIoIIeM MUPE, B TOM 4YHclie (PU3NICCKHE SIBIICHUS B IPUPO/IE, TIPU ITOM
MEPEBOIUTH MPAKTUYCCKYIO 33/1ady B y4eOHYIO, BBIICTSTH CYIIICCTBCHHBIC
cBOMCTBa (IPU3HAKHN) GU3UUECKHUX SBJICHUN

14

OIKCBIBATh U3yYCHHbIE CBOMCTBA TeJN U (PU3NYECKUE SBJICHUS, HCIIONB3YS
¢u3nUecKre BEIWYHHBI, IPH OMMCAHUH MPABIIILHO TPAKTOBATh (PU3MUECKUIA
CMBICJI HCIIOJIb3YEMbIX BEJIWYMH, OOO3HAUEHUS U EIUHMIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEIMYMHY C JPYIMMHU BEJIWYMHAMH, CTPOUTh TIpapUKd H3Y4YEHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEITHUYHH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBICHUS H IPOIECCHI,
UCIIOJIB3YS U3YUYCHHBIE 3aKOHBI, TP 3TOM J]aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alKMChIBAaTh €r0 MaTEMATHYECKOE BHIPAKCHHUE

1.6

OOBIACHATh (U3MYECKHE TPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallUld MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSA3HU, CTPOUTH OOBIACHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB C MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBICHMIA,
(bU3HYEeCKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THhIC 3a/1a4 (OMMUPAOIIHUECS Ha CUCTEMY U3 2 — 3 ypaBHEHHUI ),
UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3bIBAIONINE (PU3NYECKUE BEIUYMHBI: Ha
OCHOBE aHaJM3a YCJOBUS 3aJa4M 3aMHCHIBATh KPATKOE YCIOBHE, BBISBIATH
HEJOCTAIONINe WU M30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOIMMBIE [IJIi  PEIICHUs, TMPOBOAWTH pacdy€Thl W  OICHUBATH
PEATMCTUYHOCTH MOJTYYSHHOTO 3HAYCHUS (PU3NYECKON BETHIHHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh TpPHU TMOMOIIU
(GU3UYECKUX METOAOB, HCIOJIb3Ysl OMHCAHWUE WCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OIEHUBATh MNPaBUIBHOCTh  MOPSIKA
MIPOBEICHUS UCCIIEOBAHMS, J€JIaTh BHIBOJIBI, HHTEPIIPETUPOBATH PE3YyIbTAThI
HAOJIIOIEHUI U OIBITOB

1.9

IPOBOJUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUN MIIN (PU3NIECKUX
CBOICTB Te: CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 N30BITOYHOTrO Habopa
000pyI0BaHUs, OMUCHIBATH XOJI OIBITA M €r0 Pe3yJbTaThl, (OPMYJINPOBATH
BBIBOIbI

1.10

NPOBOJUTHh MPH HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPEHHH, ONpeIemsis
CpenHee 3HAueHHWE W3MEpseMOd BeNMWYUHBI ((POKYCHOE paccTOsSHUE
cobuparomeid JUH3BI), OOOCHOBBIBaTH BBIOOpP crmocob0a HM3MEpEHUs
(M3MepuUTEIHLHOTO MPUOOPa)




1.11

IPOBOANUTH HCCIEJOBAHME 3aBHCHUMOCTEH (HU3MUECKHX BEIUYHMH C
UCTIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH: IUIAaHMPOBATh HCCIEIOBAHHUE,
CaMOCTOATENIFHO ~ COOMpaTh  YCTaHOBKY, (HUKCHpOBaTh  pPe3yJbTaThl
MOJYYSHHOM 3aBUCUMOCTH (DU3MYECKHUX BETMYMH B BUAE TaOIMIU rpaduKoB,
JIeTIaTh BBIBOJIBI 110 PE3YyJIbTAaTaM HCCIEAOBaHMUS

1.12

IPOBOJIUTh KOCBEHHBIE HM3MEpEHMs] (PU3MUECKUX BEIMUYMH: IIJIAHUPOBAThH
U3MEpeHusi, COOMpaTh HSKCIEPHUMEHTAIbHYI0O YCTAaHOBKY U BBINOJIHATH
U3MEpEHMs, Clelys MNPENIOKEHHOM HWHCTPYKLMH, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBl U aHAIU3UPOBATh MOJYYEHHBIE PE3yJbTAaThl ¢ YYETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI

1.13

COOJIFO/IaTh TpaBWIIa TEXHUKU OE30MACHOCTH MPH padboTe ¢ J1ab0paTOPHBIM
000py1I0BaHEM

1.14

pa3nuyath OCHOBHBIE NPHU3HAKH W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepHalbHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIH HCTOUHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETApHAs MOJENb AaTOMa, HYKJIOHHAs MOJECIb
aTOMHOTI0 sApa

1.15

XapakTepu3oBaTb MPUHLUUIOBI  JCWCTBUS  M3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX OINHCAHMS, UCIIONb3Ysl 3HAHUA O
CBOWCTBaX  (IM3HMYECKMX SIBJIEHUM M  HeoOXoaumble  (QU3MUECKUE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4, ONTHYECKHUE CXEMBI JUIsl TIOCTPOCHHUS
n300pa’keHHi B INIOCKOM 3epKaJie M cOOMparoliel J1H3e

1.17

HPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIHIO O IPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (DU3MUECKUX 3HAHUH B TOBCEIHEBHOM JKU3HM  JUIS
oOecrieyeHns 6€30MaCHOCTH IPU OOpAIIeHUH ¢ IPUOOPaMU M TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOI0
NIOBEJICHUS B OKpYXKaloLIeH cpene

1.18

OCYILECTBIIATh TMOUCK HH(OpManuu (U3NYECKOro CoJepKaHus B CETH
WuTepHeT, camMocTOsTeNbHO (HOPMYNIHPYsT MOUCKOBBIN 3ampoc, HaxoIUTh
IYTH OIpPEJENIEHUs] JOCTOBEPHOCTU MOJYYEHHOM MH(OpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUHU U TOITOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HMUECKOTo COAep>KaHUs, CIIPABOYHbIE MaTEPUAIIbl, PECYPChHI
cetu UHTepHeTr; BiameTe NpuU€MaMU  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAllUM M3 HECKOJIbKHX HWCTOYHHKOB (PH3UYECKOTO COJIEPIKAHUSA,
MyOJUYHO TPEACTABIATh PE3YJIbTaThl MPOCKTHOW MIIM WCCIIEI0BATEIHLCKOM
JIEATENIbHOCTH, IPY 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIN MOHATUWHBIN




anmapar M3y4yaeMmoro pasjeina (QU3MKH U CONPOBOXAATh BBICTYILICHHE
npe3eHTaIren ¢ ya€ToM 0cOOEHHOCTEH ayTMTOPUH CBEPCTHHKOB

pu

BBIMOJIHEHUH Y4EOHBIX TPOEKTOB M HCCIECIOBAHUN (HU3NIECKUX

IIponecCoB pacupeCaciIATh 0053aHHOCTH B Ipymnmn€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU 3aJadaMHu, CICIWTH 3a BBIIIOJHCHHCM IlJIaHA I[CI‘/JICTBI/If/'I n

1.21 .
KOPpPEKTHpPOBATh €ro, aJeKBaTHO OLEHUBaTb COOCTBEHHBI BKIaJg B
JEATEIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE,
IPOSIBIISIs TOTOBHOCTb Pa3peliaTh KOH(IMKTHI
IMPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA
7 KJIACC
Kox Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
pasjena | 3JeMeHTa
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
dusuka — HayKa 0 Ipupoje. SBieHus npupoasl. PU3NYeCKUe ABICHUS:
11 MEXaHUYECKHE, TEIIOBBIC, AJIEKTPUYECKHUE, MArHUTHBIE, CBETOBHIE,
3BYKOBBIE
®dusnyecknue BeNUYMHBL.  VI3MepeHune  (QU3MUECKUX ~ BEIMYMH.
1.2 ®usnueckue npubopsl. Ilorpemnocts n3MepeHuit. MexayHapoaHas
CHUCTEMA EUHUIL
1
EcrecTBeHHOHay4HBI METOJ MO3HAaHUS: HAOIIOAEHUE, MOCTaHOBKA
1.3 Hay4HOI'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 ITPOBEPKE
TUI0TEe3, 00BSICHEHUE HAOII0JAeMOT0 SBJICHHS
14 Onucanue GU3NUECKUX SBJICHUHN C TOMOIIBIO MOJIeNen
[TpakTuyeckue paboTsl: M3mepenue paccrosHuil. M3mepenue o0béma
15 KuAKocTH U TBEpAoro Tena. OmnpeneneHUe pasMEpOB MajbIX Tell.
' W3mepenne temMneparypsl IpU MOMOIIU KUIKOCTHOTO TEPMOMETpa U
JTaTYMKA TEMITepaTypbl
I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEIIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mmepbl. OIBITHI,
JTOKa3bIBAKOIINE JUCKPETHOE CTPOCHHE BEIIECTBA
29 JBuxenue yacTtull BemecTBa. CBsi3b CKOPOCTH JABMXKEHUS YaCTHIL C
' Temneparypoil. bBpoyHoBckoe nBmxenue, muddysus
2 2.3 B3anMozeiicTBrEe 4acTHI] BEIIECTBA: TPUTSKEHUE U OTTAJIKUBaHUE
ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHWE Ta3oB, XUAKOCTEH W
24 TBEPABIX (KPUCTAIIIMYECKHX) Tel. B3auMocBs3b MeXny CBOWCTBaMHU
BEUICCTB B pAa3HBIX AarperarHbIX COCTOSHUSAX M HX AaTOMHO-
MOJIEKYJIIPHBIM CTPOCHHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI




2.6

[TpakTrueckue padoTsl: OueHKa auamMerpa aToMa METOAOM PsoB (C
ucnonb3oBanueM (Qotorpaduii). OnbITE MO0 HAOTIOJCHUIO TEIUIOBOTO
pacmmpeHust ra3oB. ONBITBI 1O OOHAPYKEHUIO JCHCTBHUS  CHII
MOJICKYJISIPHOTO MIPUTSIKESHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnuyeckoe IBHKeHne. PABHOMEPHOE M HEpaBHOMEPHOE JIBUYKEHUE

3.2

Cxopoctb. CpeiHssl CKOPOCTh IIPU HEPABHOMEPHOM JIBUKEHUH. Pacuér
IYTH U BpEMEHH JIBIKCHHS

3.3

SIBnenue wuHepuuM. 3aKOH HHepuUMH. B3aumopeiicTBue Ten Kak
IIPUYMHA W3MEHEHUs CKOPOCTH IBWXKEHMs Tel. Macca kak Mepa
WHEPTHOCTH TeJla

3.4

[TnotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B
enuHuIEe 00bEMA BEIECTBA

3.5

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepeHue Cuibl € MOMOIIBIO
JTMHAMOMETpa

3.7

SlBnenue TAroTeHMs M cwia TsokecTd. Cuila TSKECTH Ha JAPYTrux
mraHeTax. Bec Tena. HeBecomocTh

3.8

Cuna TPCHUS. TpeHI/Ie CKOJIBXXCHUS U TPCHUC ITOKOS. TpeHI/Ie B IpHUpoac
N TEXHHUKE

3.9

CrnoxeHnue cui, HaIIPaBJICHHBIX o OJTHOM IPSAMOM.
PaBHOIEHCTBYIOIIAS CHII

3.10

[Tpaktnyeckue pabotel: OrmnpenesneHue CKOPOCTH PaBHOMEPHOTO
JOBUKEHHUS  (IIapuka B KUAKOCTH, MOJEIHU  DIEKTPUYECKOIrO
aBToMOOMISE W Tak ganee). OmnpeneneHue CpeaHedl CKOpPOCTH
CKOJNbKEHUs Opycka WM IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTU TBEPAOTO Tena. ONBITHL, IEMOHCTPUPYIOLINE
3aBHCUMOCTH pacTsKeHus (Aeopmaliyin) Npy>KUHbI OT NPHUII0KEHHON
cuibl. OIBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TpPEHUS
CKOJIbKEHUST OT Beca Tela U XapakTepa CONPHUKACAIOIIMXCS
IIOBEPXHOCTEN

3.11

dusnueckue ABIEHUS B IPUPOJE: PUMEPHI ABUKECHUS C Pa3INYHBIMU
CKOPOCTSIMHU B JKMBOW M HEKMBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B
IIPUPOJE U TEXHUKE

3.12

Texuuueckue yCTpOﬁCTBaZ JAUHaAMOMCTP, MOATITUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBépI[OFO tena. CrmocoObl YMCHBIICHUA W YBCIHWYCHUA

4.1

JTABJICHHSI
4.2 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMA, TEMITepaTyphl
43 [lepenaua naBneHust TBEPABIMU TE€IAMU, )KUIKOCTSIMU U ra3aMu. 3aKOH

ITackang. ITneBMaTHUEeCKHE MAIIIMHEI




4.4

3aBUCUMOCTh JABJICHUS XKHUAKOCTU OT IIyOMHBI. ['mapocratuyeckuit
napaznokc. Cooburaromuecst cocyabl. [ mapaBanuecKkue MeXaHu3Mbl

4.5

Atmochepa 3emnum  u  arMocdepHoe  jgaBieHHe.  lIpuumHBI
CyIIIECTBOBaHUS BO3MYIIHOW 00070uku 3emiu. OmbiTr Toppuyemin.
3aBUCUMOCTH aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpSI

4.6

W3mepenue armocdepHoro masneHus. [IpuOopsl s u3MepeHus
aTMOC(EpPHOTO AABJICHHUSI

4.7

JlelicTBHe JKMAKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeJo.
BrrTankuBaroniast (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpaxTrueckue padotsl: McciaenoBanue 3aBUCHMOCTH Beca Teja B BOJIC
0T 00béMa MOrpyXEHHOW B KHIKOCTh 4YacTH Tena. OmpexneneHue
BBITAJIKMBAIOIIEH CUJIbI, ACHCTBYIOUIEH Ha TENO0, MHOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCHMOCTH  BBITAJIKUBAIOIIEH  CHJIBI,
JICHCTBYIOLLIEH Ha TEJNO B XKUIAKOCTH, OT Macchl Tena. ONbIThI,
JIEMOHCTPUPYIOIITUE 3aBHCHMOCTD BBITAJIKMBAOIICH CHUJIB,
NEHCTBYIONIEH Ha TENO B JKHJIKOCTH, OT 00BEMa MOTpY>KEHHOU B
JKUJKOCTh YaCTH TeJla M OT TUIOTHOCTH KuJIKocTu. KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYMpPOBAaHUE JIOAKM U ONpelneieHue eé
TPYy30MO0ABEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJIE: BIUSHUE aTMOC(HEPHOro aBICHUS
Ha JKUBOW OpraHu3M, IJIaBaHHue pbI0

411

TexHuueckue YCTpOWCTBA: COOOMIAIOLIMECS COCYIbl, YCTPOHCTBO
BOJIOIIPOBO/A, THJpaBIMUYECKUN TIIpecc, MaHOMeTp, Oapomerp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTDB, SOHEPI'MA

5.1 Mexanunueckasi paboTa

5.2 MexaHnuyeckas MOIIHOCTb

53 [TpocTeie MeXaHU3MBI: pbluar, 6JI0K, HaKJIOHHAas! MJI0CKOCTh. [IpaBuio
paBHOBECHSI ppluara

5.4 [TpruMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKY

55 «3omnoTtoe mpaBuiioy» MexaHuku. Koadduuuent nonesHoro neictus
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE

5.6 IToreHImanpHas SHEPruM TeJa, MOJHATOr0 HaJ 3eMIIEi

5.7 Kunernueckas sHeprus

58 [Tonnas MeXaHHYECKas JHEPIHs. 3aKOH M3MEHEHHUS U COXpaHEHMs
MEXAHUYECKOM dHEPTrun
[Tpaktudyeckue pabotel: OnpeneneHue padOThl CUIIBI TPEHUS MpPU
PaBHOMEPHOM [BIKCHMHM Teja 10 TOPU30HTAIBHOW ITOBEPXHOCTH.

5.9 HccnenoBanue yciaoBuil paBHoOBecusi peluara. Wsmepenue KIIJ]
HaKJIOHHOM MJIOCKOCTU. M3ydyeHune 3akoHa COXpaHEHUS MEXaHUYECKOM
SHEPrUuu

5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA




511 TexHuueckrue yCTpOMCTBA: pblYar, MOABUYKHBIA M HEMOJBUKHBII
OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
pastena | sementa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
TEIIJIOBBIE ABJIEHNM A

OCHOBHBIE ~ TOJIOKEHHUSI ~ MOJEKYISIPHO-KMHETHUECKOW  TEOpuH

6.1 CTpoeHHMsl BemiectBa. Macca u pasmepbl MoiieKyd. OmbITHL,
MIOJITBEPIKAALOLIHE OCHOBHbIE MIOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOpUHU

6.2 Mogenu TBEPAOTO, KHUJIKOTO U Ia3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammmueckue u amopHbIe T€Ta

6.3 O6B$ICH€H%€ CBOWCTB Ta30B, )KI/IIIKOCTGE/JI U TBEPIBIX TeNl HA OCHOBE
M0JIOKECHUH MOJIEKYJISIPHOKMHETHYECKOM TeopuH

6.4 CMmauuBaHue U KallWJUISIPHBIE IBJICHUS

6.5 TennoBoe paciMpeHue U CxKaTHe

6.6 Temmneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO
JIBVDKEHUS YaCTHIT

6.7 Baytpennss sHeprus. CriocoObl M3MEHEHUS] BHYTPEHHEH >HEPruu:

6 TerIonepeiaya U coBeplieHne padboThbl

6.8 Bupl Tensonepenayn: TeI0NPOBOIHOCTh, KOHBEKIMS, U3TyYCHHE

6.9 KonnyecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BEIIECTBA

6.10 TennmooOMeH © TemjaoBOe paBHOBECHE. YpaBHEHHE TEILJIOBOTO
OanaHca

6.11 [TnaBnenne u OTBEpJEBaHUE KPHUCTAITMUECKUX BEIIECTB. Y IENIbHAsS
TEIJIOTA TJIABJICHUS
ITapoo6pazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nensHast

6.12 TETUIOTa TTapooOpa30BaHus. 3aBUCHMOCTh TEMIIEPATYPhl KHIIEHUS OT
aTMOC(EepHOT0 AABICHUS

6.13 BraxxHocTh Bo3iyxa

6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS

6.15 IMpunnunser  paGotel  TemoBbix jBurareneid  KIIJ[  TemmoBoro
nBuratels. TeroBble IBUTATEIH 1 3alIUTa OKPYXKAFOIIEH CpelIbl

6.16 3aKoH COXpaHEeHHUs U MPEBPAIICHUS SHEPTHUH B TETUIOBBIX MTPOIeccax




6.17

IIpaktnyeckue paboTbl: OmbITHI IO OOHAPYKEHUIO ACHUCTBHUS CHII
MOJIEKYJISIPHOTO NPUTSHKEHUS. OTBITHI 10 BBIPAIIMBAHUIO KPUCTAIIIIOB
MOBApeHHOH conu mnu caxapa. OnbIThl IO HAOIIOAECHUIO TEIJIOBOIO
paciivpeHusl Tra3oB, >KUAKOCTEM u TBEpABIX Ten. OmnpeneneHue
JlaBJIeHHs BO3ayxa B OayioHe mmpuia. OnbIThl, 1€MOHCTPUPYIOILNE
3aBUCHMOCTD JIaBJICHUS BO3JlyXa OT €ro o0béMa M HarpeBaHMs WIH
oxnaxaeHus. IIpoBepka rumoresbl TMHEWHON 3aBUCHMOCTH JJIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUECKON TpyOKe OT TeMIepaTyphl.
HaGmtoneHne m3MeHeHMs BHYTPEHHEW SHEpruu Teja B pe3ysbTare
Tertonepenaud M paboThl BHEMIHMX cwil. MccnenoBanue SIBICHUS
TEIIO0OMEHA IpU CMELIMBAaHUM XOJOJHOW U Tropsyeld BObI.
OnpeneneHyue KoOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM mpu
TEIJIOOOMEHE € HarpeTbiM  METAJUIMYECKUM  I[WJIMHAPOM.
OmnpeneneHue ynenbHON TEIIOEMKOCTH BelecTsa. lccnenoBanue
npouecca ucnapeHus. OnpeneneHue OTHOCUTENIBHOM BIIa)KHOCTH
Bo3ayxa. OnpeneneHue yaeabHO! TEII0ThI IUIABICHUS JIbJA.

6.18

dusnueckue SBICHUS B npupoac: MOBCPXHOCTHOC HATSAKCHHUC U
KaIllWJUISIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAIUIBI B IPUPOJIE, U3TYUCHUE
Comnnia, 3amep3anue BOJ0EMOB, MOpCKUE Opr3bl; 00pa30BaHKUE POCHI,
TyMaHa, WHesl, CHera.

6.19

TexHnueckue yCTpONCTBA: KallMJUIAPBL, IPUMEPBI HCIIOJIB30BAHMS
KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETp, JaTYUK TEMIEpaTyphl,
TEPMOC, CHCTEMA OTOIUIEHHS JOMOB, THMTPOMETPBI, IICUXPOMETD,
napoBas TypOMHa, JBUTaTelb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanys Ten. [[Ba posa aIeKTpHUUeCcKuX 3apsiioB
BsaumoneiictBue 3apskeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTH

7.2 CHJIBI B3aUMOJICHCTBUS 3apsUKEHHBIX TEJ OT BEJIWYMHBI 3apsAll0B U
paccTosHUS MEX1Y TeJIaMH)
Onexktpuueckoe rmosie. HanpsKEHHOCTh 3JIEKTPUUECKOTO  IOJIS.

7.3 [IpyHIMI Cynepno3uIUK 3NEKTPUUECKUX TOJIEH (HAa KaueCTBEHHOM
YpOBHE)

74 Hocurenn snekTpudeckux 3apsaoB. DIEeMEHTapHbIA dJIEKTPUUYECKAN
3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

76 DIEKTPUYECKHM TOK. Y CIIOBHSI CYIIIECTBOBAHMS AIEKTPUIECKOTO TOKA.
M cTOUHMKH TOCTOSIHHOT'O TOKa

77 JlecTBUsL ~ DIEKTPUYECKOrO0  TOKa  (TEMIOBOE,  XMMMUECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

7.8 Onexrpuueckas nenb. Cuia Toka. DIEKTPUYECKOE HAIPSKEHUE

7.9 ConpoTusieHHe IPOBOAHMKA. Y IENBHOE COIPOTUBIICHUE BEIECTBA

7.10 3akon Oma a1 yd9acTka 1enu

7.11 ITocnenoBarenbHOE U MapAIIEIBHOE COCAMHEHUE IIPOBOJHUKOB




7.12

PaboTa 1 MOIITHOCTH AJIEKTpHUECKOro Toka. 3akoH [[xoyist — Jlenna

7.13

DneKkTpuyecKkue Iend U HOTPEOUTENH SJIEKTPHUYECKOH JHEpruu B
ob1Ty. KOopoTKoe 3aMbikaHme

7.14

IlocTostHHBIE MarHuThl. B3anMoielicTBUE NOCTOSHHBIX MAarHuTOB

7.15

MaruautHoe 11os1e. MarautHoe 1osie 3eMJId U ero 3HaYCHUE JUT KU3HU
Ha 3emiie

7.16

OnbiT  Opcrtega. MarHutHoe TMoJ€  JIEKTPUYECKOTO  TOKA.
[IpuMeHeHne 3J1eKTPOMarHuTOB B TEXHUKE

7.17

[lelicTBue  MarHMUTHOTO TIOJII HA  OPOBOJAHUK C  TOKOM.
DIIeKTPOABUTATENb IOCTOSIHHOT'O TOKA. Hcnonp3oBanue
3JIEKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18

OneiTel @apajes. SIBieHue 31eKTPOMarHuTHON nHAyKuuu. [lpaBuio
Jlenma

7.19

Onektporerepatop. CrnocoObl MOTyYEHHUS IEKTPUUYECKON IHEPTHH.
DNEKTPOCTAHIINK Ha BO30OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20

[IpakTuueckue pabOTHI:

OnbITBl 1O HAOJIOJCHUIO AJIEKTPU3AIMK TEJN WHAYKIUEH W TIpH
CONPUKOCHOBEHUH.

HccnenoBanue NENCTBHS AIEKTPUYECKOTO IMOJA HA INPOBOJHUKH U
JUDJIEKTPUKH.

Co6opka u nmpoBepka pabOThI ITEKTPUIECKOH 1IETIH TOCTOSTHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaNpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

OneITbl,  AEMOHCTPUPYIOIIHME  3aBUCUMOCTb  DJIEKTPUYECKOIO
COINPOTHUBIIEHUS MPOBOJHUKA OT €r0 JUIMHBI, IJIOLAJAHU MONEPEYHOro
CEUEHUs U MaTepuaa.

IIpoBepka mpaBuiia CII0XKEHHS HANPSHKEHUH MIPH M1OCIIE0BATEILHOM
COEMHEHUH JIByX pe3ucTopoB. [IpoBepka mpaBuiia A CHIIBI TOKa
IIpU NapajyIeIbHOM COEIMHEHUHU pe3nucTopoB. Ompenenenue padboThl
JJIEKTPUYECKOTO TOKA, HAyIIEro dvepe3 pesucrop. OnpeneneHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIAEISIEMOW Ha PE3UCTOPE.
HccnenoBanmne 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Y€pe3 JIaMIIOUKY,
or HanpsbkeHuss Ha Hed. Omnpenenenne KIIJ[ Harpesatens.
HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSHHBIX MarHUTOB.
W3ydeHne MarHMTHOrO TMOJS IOCTOSHHBIX MAarHUTOB IIPU  HX
00bEINHEHN N " pa3IeIeHnn. HUccaenosanue NEUCTBUA
NEKTPUYECKOTO  TOKAa HAa  MAarHUTHYH  cTpenky.  OmnbIThl,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KAaTYIIKH C
TOKOM M MarHuTa OT CHUJIbl TOKa M HAINpaBIECHMs TOKAa B KaTYILKE.
N3yuenne nelCTBHS MarHUTHOTO IOJS HAa IPOBOJHUK C TOKOM.
KoncrpyupoBanne ©  u3ydeHHe pabOTBl  AIIEKTPOABUTATENs.
Namepenne KIIJI snekTtpoaBurarenbHOM YCTaHOBKH. ONBITHI MO
HCCIIEJOBAHHIO SIBJICHUS AJIEKTPOMAarHUTHOM UHAYKIIHAHN:




HCCIIeI0OBaHUE N3MECHEHNI 3HAYCHHs U HAIIPABJICHUS HHAYKIIHOHHOTO
TOKa
@u3nyeckue SBICHUS B NPUPOJE: DIEKTPUUECKUE SIBICHUS B

701 aTMocdepe, IEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IIOJE
3emin, apeii¢ morocoB, poiab MATHUTHOTO TTOJIS JUTS )KU3HU Ha 3emue,
IIOJIIPHOE CUSTHUE
TexHnyeckue yCcTpONCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUUK IEKTPUUYECKOW DHEPIHM, AIEKTPOOCBETUTEIILHbBIE

1.22 PUOOPHI, HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsr),
INEKTPUYECKUE IpeI0OXPaHUTENH, IJIEKTPOMArHur,
JIEKTPOABUIaTENb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

9 KJIACC
Kon Kon
pasicna SeMEHTA ITpoBepsiemble 2JIEMEHTHI COAEPIKAHUS
MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe nBrkeHue. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTENBHOCTh MEXAHUYECKOT'O IBUKEHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

84 HepaBHoMepHOE npsimonuHeiHOe ABrkeHNe. CpeqHsas 1 MIHOBEHHAs
CKOPOCTb T€JIa P HEPAaBHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NMPSAMOJMHENHOE ABUKECHHUE

8.6 Co0Ooauoe nanenne. OnbITe! [anunes
PaBromepHOe nBmkeHue 10 OkpyxkHOcTH. Ilepmon m wacrora

8.7 oOpamieHus. JIuneiHas u yriaosas ckopoctu. LleHTpocTpemutensHoe
YCKOpEHHE

8.8 [Tepsrrit 3akon HeroToHa

8 8.9 Bropoii 3akon HeroTona

8.10 Tperuit 3akon HeroToHa

8.11 [TpuHIMT CyNEepO3UITUU CIIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPeHHUS CKOJIbXEHHUS, CUJIa TPEHUS MTOKOs, IPyrue
BH/JIbl TPEHUS

814 Cuna TsSKECTM UM 3aKOH BCEMHUPHOIO TITOTEHMs. Y CKOpEHHE
CcBOOOIHOTO ITaCHNSA

8.15 JBmxenue mianet Bokpyr ConnHua. IlepBas kocMHuYeckas CKOPOCTb.
HesecoMocTs U nieperpysku

8.16 PaBHOBecue MarepuanbHOil TOukU. AOCOIIOTHO TBEPAOE TEJIO

817 PaBHOBecue TBEPAOTrO Tela ¢ 3aKPEINIEHHON OCBIO BpalleHusl. MOMEHT
cuibl. LlenTp TsKecTn

8.18 Nmnynsc Tena. U3menenue umiynsca. MIMiynsce cumsl




8.19

3aKoH COXpPAaHCHUA UMITYJIECA

8.20

PeakxtuBHOE JBUXKCHUEC

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

PaGora cun TshxectH, ynpyroctu, Tpenus. CBsi3b SHEpruu U paboThl

8.23

HOTCHHI/IaJ'IBHaH OHEPIui TCjia, IOAHATOr0 HaJl IOBEPXHOCTHIO Seman

8.24

[loTenumanpHas SHEPTUs CKATON NPY>KUHbI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPIrun

8.27

[IpakTuueckue padboOTHI:

Ornpenenenue cpeHeit CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBHXKECHUS
IIapyKa o HaKJIOHHOH M1ockocTH. Onpeenenre ycKopeHus Tena npu
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJTbHOW CKOPOCTH.

[IpoBepka rumotesbl: €ciau HpU PAaBHOYCKOPEHHOM JBMKEHHU 0e3
Ha4yaJIbHOM CKOPOCTHU MYTH OTHOCATCS KaK PsAJl HEUETHBIX YHCEI, TO
COOTBETCTBYIOIIME TIPOMEKYTKA BPEMEHHU OJJMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOpMajbHOrO fdaBineHusa. Omnpenenenue KodpduIMeHTa TpeHus
ckoipxkeHus. OmnpeneneHue KECTKOCTH TMPYXKUHBL. OmpenerneHue
paboThl CUJIBI TPEHHs] TPU PABHOMEPHOM [BIKEHHH Tela IO
TOPU3OHTANILHON  TOBepXHOCTU. Ompenenenne pabOThI  CHIIBI
YOPYTOCTH NMPHU NOABEME I'py3a C UCIOIb30BAHUEM HEMOJBHKHOTO U
TTOJIBM>KHOTO OJIOKOB

8.28

@u3nyecKue SBJICHUS B MPUPOJAE: MPUIUBBI U OTJIMBBI, JABUKECHHUE
minaHeT CoOJHEYHOW CHUCTEMbl, PEaKTUBHOE JIBH)KEHHE >KMBBIX
OpraHu3MOB

8.29

Texundeckue yCTpOﬁCTBﬂI CIIMAOMETP, JATUYUKH  I1OJIOKCHUA,
PACCTOAHHNA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU KoJIeOaHMiA:

9.1 MEepUO/I, YaCTOTa, aMIIUTYAa

92 MareMaTtnueckuil U NpyKUHHBIA MasTHUKU. [IpeBpamienue sHeprun
IIpU K0J1eOaTeIbHOM JTBH)KEHUHI

9.3 3aryxaromue kojaedanus. BeinyxieHHble kojaeOanus. PezoHanc
Mexannueckne BoiaHbl. CBoMcTBa MeXaHM4eCcKUX BOJH. IIpogonbHble

94 Y IOTIEpEYHbIC BOIHBI. J[JIHA BOJIHBI K CKOPOCTH €€ paCIPOCTPAHEHUS.
MexaHU4YeCKHEe BOJIHBI B TBEPAOM TeEJIE, CEICMUUECKHUE BOJIHBI

9.5 3ByK. I'poMKkoOCTb 1 BbIcOTa 3ByKa. OTpa)k€HUE 3ByKa

9.6 HNudpa3Byk u ynbTpasByk
[IpakTuyeckue pabOTHI:

9.7 OmnpeneneHue 4acToThl W IEpUOAA KoJeOaHMH MaTeMaTHYeCKOro

MasiTHUKA.
Omnpenenenye 4acToThl M eproJia KojebaHuii MpyKUHHOTO MasiTHUKA




HccnenoBanue 3aBUCMMOCTU IepHoOJa KOJIeOaHUM MOABEIIEHHOTO K
HUTU Tpy3a OT JUIMHBI HUTH. MccrnenoBaHue 3aBUCUMOCTH TEPHOJIA
KojeOaHuil MPYKMHHOTO MasiTHUKa OT Macchl TIpysa. lIpoBepka
HE3aBHCHMOCTH MepHoia KoieOaHui rpy3a, MoABEIIEHHOTO K HUTH, OT
Maccel Tpy3a U JKECTKOCTH NpPYXHUHBIL. M3MmepeHue yckopeHus
CBOOOTHOTO TIa/ICHUS
98 du3ndecKue SBICHUS B MPHUPOJC: BOCIPUATHE 3BYKOB KUBOTHBIMH,
' 3eMJICTPSICeHUE, CeCMUYECKHE BOJIHBI, LIYyHAMH, 9XO0
99 TexHuyeckue ycTpoHCTBa: 3XOJOT, UCIOJIb30BAaHUE YJIbTPa3ByKa B
' OBITY M TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DIEKTPOMarHuTHOE MoJie. DJIEKTpOMarHuTHble BOJIHBIL. (CBOMCTBa
' AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarouTHass mnpupoaa cera. CkopocTh cBera. BoiHOBbIE
' CBOMCTBA CBETA
10
[IpakTuueckue pabOTHI:
104 N3ydeHne cBOMCTB AICKTPOMArHUTHBIX BOJTH C TIOMOIIBIO MOOMIIBHOTO
TenedoHa
105 dusnueckue SABICHUS B TMPUPOJE: OHOJOTHYECKOE JICUCTBHUE
' BHUJIUMOTO, YIETPa(QHOIETOBOTO U PEHTIT€HOBCKOTO U3TyUCHHI
106 TexHuYeckue yCTpOHCTBA: UCMOJIB30BAHHUE IIEKTPOMATHUTHBIX BOJIH
' JUTSI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas mogens cBera. Mcrounnku cBerta
11.2 [IpsimonMHEITHOE PacIIpOCTPaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHHs CBETa
114 [Ipenomnenue cBera. 3akoH npenomMiieHus ceera. [lonHoe BHyTpeHHEee
' OTpa)K€HUE CBETA
115 JInnza. Xop 1y4yen B TMH3€
11 11.6 Ontuueckas cucrema Qoroarmapara, MUKPOCKOTIA M TEJIECKOoTa
11.7 I'na3 kak ontudeckas cucteMa. biIM30pyKoCTh U TaJTbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnektp. Ombitel HptoToHa. Croxkenue
' CHEKTpaJbHBIX I[BETOB. Jlucepcus cBeTa
[IpakTudeckue padbOTHI:
UccnegoBanue 3aBUCUMOCTH yTila OTPAXKEHUsI CBETOBOTO Jiyda
11.9 OT yTJIa TIaJICHUSI.
N3ydyeHne xapakTepUCTUK H300paKeHUs MpeIMeTa B IIIOCKOM
3epKaje.




HccnenoBanne 3aBUCHUMOCTH YIjla TPEIOMIICHHS CBETOBOTO
Jdyd4a OT yIJla NaJieHUs Ha TPAHULE «BO3YX — CTEKIION.

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSIHUS W ONTHUYECKOH CHIIBI
coOuparolei JMH3HI.

OMnBITH IO PA3TIOKEHHIO OEIOT0 CBETA B CHEKTP.

OnBITHI IO BOCTIPUSATHIO 1[BETA MPEAMETOB IIPHU UX HAOIIOACHUN
gyepe3 [BETOBBIC (DHIIBTPHI

dusndyeckue SABJICHUA B Iprupoac: 3aTMCHUA Comana n HYHBI, OBCTa

11.10 TEJI, ONTHYECKHE SBJICHUS B aTMmocdepe (uBer Heba, pedpakuus,
paayra, MUpax)
1111 Texnuueckue  ycTpoiicTBa:  OukM, mepuckom, QoToanmnapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pesepdopaa u mmanerapHas monens aroma. Mojens atroma
' bopa
192 Hcnyckanue u norjouieHue cBera aroMoM. Keautel. JluHeituaTsie
' CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHus
124 Crpoenue artoMHoro siapa. HykioHHas Mojenb aTOMHOIO sfpa.
' W3oTONnBI
125 PagnoaxtuBHbIe npeBpamenus. [lepuon nonypacnaga aToMHBIX sA€p
126 SnepHble peakiuu. 3aKOHBI COXpPAaHEHUsS 3apsiIOBOrO U MacCOBOIO
' qHcel
12
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunteza m aenenus saep. Mcrounuku sHeprun ConHua u
' 3BE3
12.9 SnepHas osHepretuka. JleWicTBUE pagUOAKTUBHBIX W3JIy4CHHH Ha
' JKABBIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
Haburoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.
12.10 HccnenoBanue TpEKOB: U3MEPEHHUE SHEPTUU YACTHULIBI [0 TOPMO3HOMY
nyTH (1o hoTtorpadusim).
W3mepenue paanoakTUBHOTO (poHa




dusndyeckue SBICHHUSI B MMpupoac: €CTECTBEHHBIN paI[I/IoaKTI/IBHHﬁ
(1)0H, KOCMHUYCCKHUEC JIy4YH, PAAUMOAKTUBHOC MU3JIYYCHHUC IMPUPOIHBIX

12.11 . .
MUHEPAJIOB, JIEHCTBUE PATUOAKTHUBHBIX H3IYYCHHH Ha OpraHu3M
YeJI0BEKa

1212 TexHuyeckue  ycTpOHCTBA:  CIEKTPOCKOI,  WHIUBUAYAIbHbBIN

JO3UMETp, KaMepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeboOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
0011ero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (QU3MKK B HAYYHOW KapTUHE MHUPA; CPOPMUPOBAHHOCTH
0a30BbIX NPEACTABICHNUN O 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBIEHUIN
IPUPOJBL, O POJIM SKCIEPUMEHTa B (U3UKE, O CUCTEMOOOpa3yroIeil posu
¢u3uKN B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHMKM M TEXHOJIOTUH, 00
HBOMIONMKM  (U3WYECKHX 3HAHMH ©W WX pPOJM B LEJIOCTHOH
€CTECTBEHHOHAYYHOM KapTHHE MHpPA, O BKJIaZe POCCUMCKHUX M 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOIIECCOB OKPYKAFOIIETO
MUPa, Pa3BUTUE TEXHUKH U TEXHOJIOTUI

3HaHUA O BHJAX MaTepuu (BEIIECTBO U I0JIE), O JBUKEHUU KakK CIocoOe
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOpUH CTPOCHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBJICHUH NPHUPOJBI (MEXaHUYECKHX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE pa3/inyaTh SIBICHUS
[0 ONHMCAaHUI0 MX XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOINX JaHHOe (u3myeckoe sBICHHE; YMEHHE pPAcIO3HABATh
IPOSIBJICHUE M3YYEHHBIX (U3MUECKUX SBICHUH B OKPYKAIOLIEM MHUPE,
BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBaMM MOHSATUHWHOrO anmapaTta M CHUMBOJUYECKOTO S3bIKa
(UMK W HCIONB30BAaHME MX IJS pelleHus Y4eOHBIX 3a7ad; yMEHUe
XapakTepU30BaTh CBOWCTBA TeJ, (U3NUYECKHe SBJICHUS U TIPOLIECCHI,
UCob3ys GyHIaMEHTaIbHbBIE  SMIIUPHUECKHUE 3aKOHBI

YMeHHne OmuChIBaTh M3YUYECHHBIE CBOWCTBAa Tel M (PU3WYECKUE SIBIICHUS,
UCTIONB3Ys GPU3UUECKUE BETUIMHBI

Brnagenue ocHoBaMH METOJOB HAyYHOTO TMO3HAHUS C YYETOM COOIIOEHUS
mpaBuj1 6€30MacHOTo TpyAa: HabMoIeHHe (PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMpPATh JKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Ha0opa 00OpYAOBaHUS 1O MHCTPYKIIMU, OMUCHIBATH XOJ] OMBITA U
3aMKCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC IIPAMBIX M KOCBCHHBIX I/I3MepeHI/II\/'I q)HBI/I‘IeCKI/IX BCIIMYUH:
yMEHHE  ITUIAHUPOBAaTh  HW3MEPEHHsS,  CaMOCTOSITENIbHO  cOOHMpaTh
OKCICPUMCHTAJIIBHYIO YCTAHOBKY II0 HMHCTPYKIOWH, BBIYHUCIATE 3HAUCHUC
BEJIMYMHBI ¥ aHAJM3UPOBATH MOTYYCHHBIE PE3yIbTaThl C YUETOM 3a/laHHOM
MTOTPEIIHOCTH PE3YJIbTaTOB H3MEPEHUI;

MpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTATBHBIX UCCIIeIOBaHUIA;
CaMOCTOSITEJIEHO COOMPATh 3KCICPUMEHTAIBHYIO YCTAHOBKY W IPOBOJUTH
HUCCIICAOBAHUC IO HWHCTPYKLUH, NPCACTABIATH IMOJYYCHHBIC 3aBUCUMOCTU
(GU3NYECKUX BETMYMH B BHJIE TAOIHII ¥ TPAPUKOB, YIUTHIBATH MOTPEITHOCTH,
ACJIaTh BBIBOJLI IO PE3YyJIbTATaAM HCCICIOBAHUA

[ToHnMaHNe XapaKTEpPHBIX CBOMCTB (U3MUECKUX MOENeH (MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPAOE TEJIO, MOJEIU CTPOEHUs ra3oB, KUAKOCTEH U




TBEPABIX Tell, IUIAHETApHAs MOJENb aTOMAa, HYKJIIOHHAas MOJEIb aTOMHOIO
A7pa) ¥ YMEHUE IPUMEHATh UX JJIs1 00bACHEHHS (PU3NYECKHX TPOIIECCOB

YMmeHnue o0bSICHATh (PU3NUECKUE MPOLIECCH]  CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYalUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa, B YaCTHOCTH,
BBISIBIIATH IPUYMHHO-CJIEJICTBEHHBIE CBSA3H U CTPOUTH OOBSICHEHUE C OTIOPOI
Ha U3y4YCHHbIE CBOWCTBA (U3NYECKUX SBJICHUH, (U3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJEIHU

YMmenue pemars pacy€éTHbie 3a1a4n (Ha 60aze 2 — 3 ypaBHEHUN), UCHIONB3YS
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE (PU3UUYECKNE BEIMUYMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCJIOBHME 3aJa4M, BBISBIISITH HEJOCTAIOLIUE JIAHHBIE,
BbIOMpaTh 3aKOHBI M (opMyinbl, HeoOXonumble Uil €€ pelleHus,
HCIOJIb30BaTh CIIPAaBOYHBIE JIaHHBIE, MPOBOJUTH PACUETHI U OLIEHUBATh
PEATMCTUYHOCTD IOJYYEHHOI'O 3HaueHHsl (PU3MYEeCKOM BEIMYMHBI, YMEHUE
ONpEAEATh Pa3MEpPHOCTh (PU3MUECKON BEIUYMHBI, IOJYYEHHOW IpHU
pELICHNH 33]1a4H

YMeHue xapakTepu30BaTh NPUHLIUIBI AEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIE€ OBITOBBIX IPUOOPOB, U TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB 10 MX ONUCAHMIO, UCTOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX
SIBJIGHUN ¥ HEOOXO0IMMbIe (PU3NUECKIE 3aKOHOMEPHOCTH

10

YMeHue HCIoiIb30BaTh 3HAHUS O (DU3MYECKHX SIBJICHHSIX B ITOBCEIHEBHOMN
KU3HU 17 obecriedeHuss 0€30MacHOCTH Tpu oOpalieHud ¢ OBITOBBIMHU
npudoOpaMu W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS W
COOTIOZICHUST HOPM HKOJIOTUYECKOTO TOBEJEHHS B OKpYKalollell cpene;
MOHMMAaHUE HEOOXOJAMMOCTH TIPUMEHEHHUS JOCTIDKEHUH (U3HKU U
TEXHOJIOTUH JIJIsl palliOHATIBLHOTO MPUPOAONOIBE30BaAHUS

11

OnbIT moucka, TnpeoOpa3oBaHUs U NpeACTaBIeHUs  HMH(OpMau
(u3MYEeCKOT0  COAEpXaHUs C  HCIOJb30BAaHMEM  MH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIMH; YMEHHE OLEHUBAaThb JIOCTOBEPHOCTh
MOoJydeHHOW  MHGOpMAIlMKM HAa  OCHOBE UMEIONIMXCSA 3HAHUM W
JIOTIOJIHATENBHBIX MCTOYHMKOB; YMEHHE MHCIIONb30BaTh IIPHU BBITOJIHEHUU
y4eOHBIX 33JaHUM  HAYYHO-TIOMYJSIPHYIO  JIUTEpaTtypy  (hU3mdeckoro
COJIEpKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTu MHTEpHET; BiajaeHue
0a30BbIMU HaBbIKaMHU INpeoOpa3oBaHusl WH(OPMALMKU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHbIE
CO001IIeHUs] HA OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX HCTOUHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanunueckoe nBmwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
) JIBUKCHUS
19 PaBHOMepHOE u HepaBHOMepHOe JBMkeHHE. CpemHss CKoOpocTh. Dopmyrna s
' BBIUUCIICHHUS CpeIHeH ckopocTh: V = S/t
PaBHOMEpHOE MpSMOIMHEHHOE JBKEHHE. 3aBUCMOCTh KOOPAMHATHI TEIa OT BPEMEHH B
cllydae paBHOMEPHOTO MPSIMOJIUHEIHOTO TBUKECHHUS
I'padviku 3aBUCHMOCTH OT BPEMEHH ISl TPOSKIIMHA CKOPOCTH, IPOSKIIUU TICPEMEIICHUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEHHOM JIBHKEHUU
3aBHCHUMOCTh KOOpJIMHATBI Tella OT BpPEMEHH B Cclydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS:
2
-Sx':r} =1'.|;|: *f_ax * £y
&
DopMyIbI 1Sl TPOEKIIUHU MTePeMEIEHUS, TPOEKIIUU CKOPOCTH U MPOEKIIMH YCKOPEHUS IPU
PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JIBH)KCHUH:
— r_'
14 | SO=uvy-t+a.—,
U.T(f) =Upx T4y £,
a.(f) =canst,
Uiy — by = 201“51
I'padvky 3aBHCHMOCTH OT BPEMEHH ISl MPOCKIIMH YCKOPEHUS, MPOSKIIMH CKOPOCTH,
MPOSKIIMH TIEPEeMEIICHHs, KOOPAMHATHl MPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBUKCHHUH
CBobOojHOe mazieHre. @opMyITbl, OMMCHIBAIONTUE CBOOOIHOE ITaJICHUE TeJla 110 BEPTHKAIIN
15 (mBW>KeHWE Tena BHHU3 WM BBEPX OTHOCHTEIHHO MOBEpXHOCTH 3emin). ['paduku
' 3aBHUCHMOCTH OT BPEMEHH JUISI TPOSKIIMH YCKOPEHUS, IIPOCKITUN CKOPOCTH U KOOPIMHATHI
IIpY CBOOOTHOM TAJICHUH TeJa M0 BEPTUKAIU
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HampaBiieHrne CKOpOoCTH.
dopmyia I BEIYUCIICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH M IIEPUO]T OOpaIIeHUs:
_ 27R
T
1.6

IenTpocTpeMutenbHoe yckopeHue. HampaBieHne LHEHTPOCTPEMHUTEIBLHOIO YCKOPEHHS.
®dopmyiia 171 BBIYUCIECHUS YCKOPEHUS:

—L}_f
=R




®dopmyra, cBsI3bIBaIONIAsl IEPUOJT U YACTOTY OOpalLCHHUS:

v = 1
T
Macca. [TnotHocTs BemectBa. @opmyna a1 BBIYUCIEHUS IIIOTHOCTH:
1.7 o= m
V
1.8 | Cuna — BekTopHas ¢pusndeckas BennuuHa. CI0KeHUEe CHIl
1.9 | SBnenue unepruu. [lepBriii 3akon HetoToHa
Bropoii 3akon HeroToHna:
110 | F=m-a
CoHarpaBJI€HHOCTh BEKTOpa YCKOPEHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIONIEH HA TEJIO0
Bzaumoneiicteue ten. Tpetuii 3akoH HetoToHa:
1.11 F. —_F
1=l T T o 12
Tpenue mokost U TpeHue cKoabxkeHuss. opmyna s BBIYUCIACHUS MOIYJI CUJIbl TPEHUS
KOJIBYKEHUS:
1.12 | cKombike
F_=p-N
=t
Hedopmarnus tena. Yrpyrue u Heynpyrue aedopmaiuu. 3akoH ynpyrou aedopmarun
akoH ['yka):
1.13 | (3axon Iyxa)
F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My - 1,
F=G.—L1_2
1.14 R
: Cuna TsprecTu. Y CKOpeHue CBOOOHOTO MaCHHS.
dopmyna 71 BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepxHOCTH 3eminu: F = mg.
[Bmxenne mnanet Bokpyr Connna. [lepas kocmuueckas ckopocts. HeBecoMocTs n
Meperpy3Kku
Nwmnynbe Tena — BeKTopHas pu3nUYecKas BEIMYUHA.
1.15 I =mo
Nmnynbe cuctemsl Ten. M3mMenenne nmiysnbsca. IMIynbC CUITbl
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CHCTEMBI Te:
1.16 | p=nyU; -+, =const
PeaxkTnBHOE ABMKEHIE
Mexannueckasi pabora. @opmyra 17l BBIYUCIEHUS paOOThI CHIIBL:
117 | A=Fscosu

Mexannueckass MOIITHOCTE:




nN=4
r

1.18

Kunernueckast u noteHmanbHas sHeprus. Gopmya [yl BBIYUCICHUS] KWHETUYECKON
SHEPTUH:

2
Teopema o kuHeTHUeCKOU dHEpPTUU. Popmyra I BBIYUCICHHS TOTCHIIMATIBHON
SHEPTUHU TeNa, MOIHATOTrO
HaJ 3eMIEH:

E,= mgh

1.19

Mexanuyeckas dHEprus:
E=E;. +E P
3aKOH COXpaHEHUsl MeXaHuuecKor sHeprun. Gopmyia Ui 3aK0Ha COXPAHEHUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.
YcioBre paBHOBECHS phlvara:

M +M, +..=0
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,

AS&IIH‘I A

1.21

JlaBieHue TBEPAOrO Tena.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
F
P=-
JaBnenue raza. ATMocepHoe TaBieHHUE.
I'mppocTaTnyeckoe 1aBlIEHUE BHYTPH KUIKOCTH.
@opMyia 11 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUJKOCTH:

P=pgh+p,

1.22

3akoH [lackamsa. ['mapaBnnuecknii npece

1.23

3akoH Apxumena. @opMyiia ass ONpEAEICHUS BBITAIKUBAOLIEN CUIIBL, AEUCTBYIOLIEH Ha
TeJOo, MOTPYKEHHOE B )KUJKOCTb WU Ta3:

Fam =PEV

VYcnosue ninaBanus Tena. Ilnapanue CYA0B U BO3AYXOILJIABAHUC




1.24

Mexannyeckue KosieOaHWs. AMIUIMTYAA, MEPUOa W 4acTtoTa Konebanumit. dopmyina,
CBS3bIBAIOIAS YACTOTY U MEPUOJ KOeOaHuil:

1.25

Matematuueckuii 1 Npy>KUHHBIA MasTHUKU. [IpeBpaliieHne sHepruu npu kojiedareaIbHOM
JIBUKCHUH

1.26

3aryxatomue kojebanus. BeiHykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IpoobHbIC U TIONIEpEeYHbIC BOJHBI. JlJTMHA BOJIHBI U CKOPOCTh
pacnpocTpaHeHUs BOJIHBI:

rL=v-T

1.28

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3ByKOBOM BOJIHBI Ha I'PAHULE JBYX CPE.
WHudpa3Byk u yiabTpa3Byk

1.29

Ipakmuueckue pabomwl. I3MepeHue cpeTHEH IIIOTHOCTH BEILIECTBA; apXUMEIOBOM CHIIBI;
KECTKOCTHU MPYKUHBL, KOIDPUIMEHTA TPSHHS CKOJIBKEHUS; PAOOTHI CHUJIBI TPCHHS, CHIIBI
YIIPYTOCTH; CPEIHEN CKOPOCTH IBHKEHUSI OpyCKa M0 HAKJIOHHOM MIIOCKOCTH; YCKOPEHUs
Opycka TpH JBIKEHUW IO HAKJIOHHOW IUIOCKOCTH; YacTOThI M TEPUOJA KOJCOAHHIA
MaTEeMaTHYeCKOr0 MasTHHKA; YaCTOTHl U MEpUoAa KoieOaHUN MPYKUHHOTO MasTHUKA;
MOMEHTa CHUJIbI, JICCTBYIOIIETO HA pbIyar; paboThl CUJIbI YIIPYTOCTH MPU MOIBEME Tpy3a
C TOMOIIBI0 HEMOJIBMKHOTO OJIOKa; pabOoThl CHIIBI YHOPYTOCTH TNPHU MOABEME Tpy3a C
IMOMOIIIBIO MTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena u
OT INIOTHOCTH KHUAKOCTH, HE3aBUCHUMOCTH BHITAIKMBAIOIICH CHJIBI OT MAaCChI TE€Na; CHIIBI
TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOI'O JABJIEHUS U OT POJa NMOBEPXHOCTHU; CHIIbI
YIOPYTrOCTH, BOSHUKAIOIICH B MPYKUHE, OT CTENEHU AePOpMAIMH MPYKUHBI; YCKOPEHHS
Opycka OT yIila HakjJOHa HampaBISIOUIeH; mepuoja (4acTOThl) KOJeOaHUN HUTSIHOTO
MasTHHKA OT JJIMHBI HUTH; TIEpHOJIa KOJIeOaHUN MPY>KMHHOTO MasgTHUKA OT MacChl Tpy3a
1 KECTKOCTU TPY>KUHBI, UCCIIEOBAHUE HE3aBUCUMOCTHU IMepuojia KojaeOaHuil HUTSHOTO
MasiITHUKA OT Macchl rpy3a. [IpoBepka ycioBUsl paBHOBECHS pbluara

1.30

Dusuueckue s61eHUsL 8 npupode: MNPUMEPBI JABUKCHHA C PA3JIMYHBIMU CKOPOCTSAMH B
JKMBOI U HEKHUBOM npupone, ,Z[CI>'ICTBPIC CHJIBI TPCHUA B IPHUPOAC U TCXHUKEC, IPUJIMBBI U
OTJIUBBI, JIBHXCHHC IIJIAHET ComHeuHoM CUCTCMbI, PCAKTHUBHOC JBUKXCHHEC KHUBBIX
OpraHu3MoOB, pbldyaru B TCJIC YCIOBCKA, BJIIMAHHC aTMOC(I)epHOI“O JaBJICHUS Ha JKUBOI
OpranmsM, IIJIaBaHHC pI)I6, BOCIIpHUATUE 3BYKOB JKHBOTHBIMH, 3CMIICTPSACCHUC,
celicMUYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea:. COUAOMETP, JATYUKHU MOJO0KEHHUS, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMETp, TOJIIUITHUKY, PAKEThl, pbhlUar, MOJBWXHBIA W HEMOJBIKHBIA OJIOKH,
HAKJIOHHAs TIJIOCKOCTh, MPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIOIINECS COCYIBI,
YCTPOWCTBO BOJOIMPOBOAA, THAPABINYECKUNA MPECC, MAHOMETP, OapoOMETp, BBICOTOMED,
MTOPITHEBOM HACOC, APEOMETP, IXOJIOT, MCIIOJIb30BAHNE YIbTPa3BYyKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHU A




OCHOBHBIC MOJIOKCHUS MOHGKYHHPHO-KHHGTH‘ICCKOP'I TCOpHUU CTPOCHUSA BCHICCTBA.

2.1 | Mopnenu TBEPAOrO, KHJIKOr0 ¥ ra3000pa3HOro coCTOsIHUM BemecTa. Kpucranminueckue u
amop(dHbIe Tena
29 JlBmxeHue yactull BemiecTBa. CBs3b CKOPOCTH JBHMIKCHHS YacTUI[ C TEMIIEPATypOH.
' BpoyHoBckoe nBmxenue, muddysus
2.3 | CmaunBaHMe U KalWUIAPHBIC SBICHHS
2.4 | TeruioBoe pacmiupeHue U CKaTHe
2.5 | TeruioBoe paBHOBECHE
26 Buytpennss sneprus. Pabota u teruionepenaya Kak crocoObl M3MEHEHUs BHYTPEHHEH
' SHEPTHH
2.7 | Bunsl Teruonepenavn: TEIIONPOBOAHOCTD, KOHBEKIINS, H3ITydeHHE
HarpeBanue n oxnaxaenue Ten. KonmuecTBo TeIUIOTH. Y IelibHAs TeIII0EMKOCTS!
2.8 (g )
QO=cml\t,—1,)
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIECCax. Y paBHEHUE TEIUIOBOTO OalaHca:
2.9
Q1 _Qz +..=0
210 Vcnapenue u koHaeHcanus. li3MeHeHne BHyTpEeHHEN SHEPTHH B MpOLecce UCIIApEeHUs U
' KoHJeHcalmu. Kunenue sxuakoctu. Y aenpHas Temiora napooopasosanus: L = Q/m
2.11 | BraxxHOCTH BO3/IyXa
[InaBnenue u Kpucramimzauus. V3MeHeHHe BHYTpPEHHEH SHEpruM NpU IUIABICHUU U
KpUCTaJUTN3aIUK. Y IeTbHAS TETUIOTa TUIABICHUS:
2.12 0
A==
m
2.13 | BHyTpeHHss SHEPrus CrOpaHus TOIIMBA. Y IeNbHAsI TEIJIOTa CropaHus Tormea: = Q/m
2.14 | Ilpunnunsl paboTsl TeroBbix Asuraresneit. KIIJ] TemmoBoro nBuratens
IIpaxmuueckue pabomol
W3mepenue yaenbsHoN TEeI0OEMKOCTH METAITMUECKOTO IMIMHPA; KOJIUYECTBA TeIIOTHI,
MOJIyYEHHOTO BOJOW KOMHATHOM Temmneparypbl (DUKCHPOBAaHHOW MaccChl, B KOTOPYIO
OIyIIEH HArpeThlidi HMWIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThIM IWJIMHAPOM,
Mocjie OIMyCKaHWs €r0 B BOJMY KOMHATHOM TEMIIEpaTypbl, OTHOCHUTEILHOW BIIAYKHOCTH
015 | BO3MYXa; YJIEJIbHOM TETJIOTHI IJIaBJIeHus Jbja. MccnenoBanue n3MeHEHUs TeMIIepaTypsl

BOJbI TMPU PA3JIMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPU CMEUIMBAaHUHU XOJIOJHOMN U
ropstuei BOAbl; IpoLecca UCIIapEHUS




Dusuueckue A61EHUS 8 npupode: IMOBEPXHOCTHOC HATAXKCHUEC W KAIIUJIJIAPHEIC SIBJICHUA B

2.16 | mpupojae, KpUCTaUIBI B pUpoe, u3nydeHne ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHes, CHera
Texuuueckue ycmpoticmea: KalWJULSIPbl, TMPUMEPbl HCHOJB30BAHUSA KPHUCTAJUIOB,
2.17 | )KMIKOCTHBIA TEPMOMETp, JATUYUK TEMIIEPATYypPhl, TEPMOC, CUCTEMa OTOIUICHUS JTOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHa, IBUTATE]Ih BHYTPEHHET0 CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnexrpu3zanus Tein. J[Ba Bua 2IEKTPUICCKHIX 3apsI0B
3.2 | BzaumopeiicTBue 3apskeHHBIX Tenl. 3akoH Kymnona
3.3 | 3akoH coxpaHEHHsI JCKTPHUUECKOTO 3apsiia
34 DnexTpuueckoe none. Hampsok€HHOCTH anekTpudeckoro modis. [Ipunnun cyneprno3unuu
' JIEKTPUYECKUX IoJIeH (Ha KAaUeCTBEHHOM YPOBHE)
35 Hocurenu snektpudeckux 3apsaoB. [elicTBUE 3IEKTPUUECKOTO MO Ha SJIEKTPUUECKHUE
' 3apsapl. [IpOBOHUKY M TUAIIEKTPUKU
[TocTostHHBIN BnekTpuueckuii TOk. JleWcTBus anekTpuueckoro Ttoka. Cuia Toka.
3.6 | Hanpsokenue.
I=q/t,U=A/q
37 DNEeKTpUUECKOEe COPOTUBIICHUE. Y IETbHOE ANEKTPUUECKOE CONPOTHUBIICHNUE:!
' R =pl/S
3.8 | Bakon Oma ans yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
I,=I1,; U=U,+U,: R=R +R,
3.9 | [lapamnensHoe coennHEeHNE IPOBOHUKOB PABHOI'O COIIPOTHUBIICHMSL:
U=UgI=1+I;R=2.
2 2 P
CMenianHble COSIMHEHNS IPOBOTHUKOB
310 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 2
O=I"-R-t
3.12 OnbiT OpcTega. MarHuTHoOe Moje MPSAMOro MPOBOAHUKA C TOKOM. JIMHMM MarHMUTHOM
' WHIYKIUU
3.13 | MarautHoe 1oJse MOCTOSHHOTrO MarHuTa. BzaumoeiicTBie MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBHe MarHUTHOTO TIOJISI HA MMPOBOTHUK C TOKOM




3.15

OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAYKuK. [IpaBuino Jlenua

IIpaxmuueckue pabomul

N3mepenue 31MeKTPUUYECKOrO COMPOTUBIICHUSI PE3UCTOPA; MOIIHOCTH AIIEKTPUUYECKOrO
TOKa; pabOThI AJTEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa, BO3HUKAIOLIETO B MPOBOJIHUKE (PE3UCTOPHI,

3.16 | nammouka), OT HaNpsDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBHCUMOCTH CONPOTHUBIICHUS OT
JUIMHBI IPOBOJHMKA, TUIOIAAH €r0 MONEePEeUYHOro CeYEeHUs U yIeIbHOTO CONPOTUBIICHNUS.
[IpoBepka mpaBmia [UIsl DIIEKTPUYECKOTO HAIMPSDKEHUS TPU  MOCIEAO0BATEILHOM
COEIMHEHUH ITPOBOIHUKOB; ITPaBHJIa JUIsl CHIIbI IEKTPHUUECKOr0 TOKA IIPU MapajlieIbHOM
COEJITMHEHUH NTPOBOTHUKOB (PE3UCTOPHI U JTaMII0UKa)

Dusuueckue a61enUs 8 npupooe: dICKTPUIECKUE SIBICHHS B aTMochepe, dJIEKTPUIECTBO

3.17 | )KUBBIX OpPraHU3MOB, MArHUTHOE TOJ€ 3eMJIH, Apeid MOIOCOB, POIb MATHUTHOIO MOJIS
IUIs1 )KU3HU Ha 3emJie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: SIIEKTPOCKOI, aMIEPMETP, BOIBTMETP, PEOCTAT, CUETUHK

318 JIEKTPUUYECKOW  SHEpruM,  3JIEKTPOOCBETUTENbHbIE  NPUOOpPBI,  HarpeBaTelbHbIC

' AIEKTPONPUOOPHl  (MPUMEPHI), INCKTPUUECKUE MPEAOXPAHUTEIIH, DJICKTPOMATHUT,
JIEKTPOJBUraTellb IOCTOSHHOIO TOKA, FTEéHEpaTOp MOCTOSIHHOT'O TOKa

3.19 | DnexTpomarHuTHBIE BOHEL [1IKana 3eKTpoMarHuTHBIX BOJTH

3.20 | JIyueBas mojnens cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETA

3.21 | 3axoH oTpaxkeHus cBeta. [Tnockoe 3epkaio

3.22 | [Ipenomienue cBeTa. 3aKOH MPETOMIICHHS CBETa

3.23 | ducnepcus cBera

324 JIunza. Xox nydeil B inH3e. POKycHOE paccTosiHUE JUMH3BL. OnTHYecKas cuiia JIUH3bL: D =

' 1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTuueckue npudopsl
IIpaxmuueckue pabomsi. VI3mepeHre onTHUYECKON CUITbI COOMparoIeil TMH3BL; POKYCHOTO
paccTosHUsL coOuparomeil JMH3bI (10 CBOWCTBY paBEHCTBAa pa3MEpoB MpeaMera u
n300pakeHMs, KOTJa TPEAMET pacloio)KeH B JBOWHOM (QOKyce), IoKa3aTems

3.26 | mpenomieHus crekia. MccnenoBanue cBoiicTBa H300paKeHUs, TIOTYYEHHOTO C TOMOIIIBIO
coOuparomield JTUH3BI, M3MEHEHHUS (OKYCHOTO PpACCTOSIHHS JBYX CJIOXCHHBIX JIHH3;
3aBHCUMOCTH yTJIa MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT YIJla MaJeHUs] Ha TPaHULIE «BO3JYX
— CTEKJIO»

397 Qusuueckue saeienusi 6 npupode: 3armenust Connana u JIyHbI, 1[BeTa Tel, ONTHYECKHUE

' sBJICHUs B aTMocdepe (1BeT HeOa, pedpakius, pajayra, MUPax)
3.28 | Texnuueckue ycmpoticmea. OUYKH, IEPUCKOII, (oTOaNIapaT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBEBIE SABJIEHU A
4.1 | PagumoaktuBHOCTbh. Anb(a-, 6eTa-, raMMa-u3nyueHus. Peakuuu anbga-u 6era-pacmnaga
4.2 | Onwrtel Pe3epdopaa o paccesuuro anbda-vyactuil. [ImanerapHas Moaenb aroma
4.3 CocraB aromMHOTO sifpa. M30TOMBI




4.4

[Tepuon monypacnana aTOMHBIX SIAEP

4.5 | SAnepHble peakiyu. 3aKOHbI COXPAHEHUS 3aps0BOIO M MACCOBOT'O UUCEI
Qusuueckue sa6neHusi 6 npupode: €CTECTBEHHBIM pPaJNOAKTUBHBIN (DOH, KOCMUYECKUE
4.6 | yun, pagMoOaKTUBHOE W3JIy4YEHUE NPUPOIHBIX MUHEPAIOB, ACHCTBUE pPaJHMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAMBUIYAJIBHBIH JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa
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