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HosicHuTeabHAsA 3aNMCKa

Pabouass mporpamma 1o ¢Qu3uMKe Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS IS
obydaromuxcs 7-9-x kimaccoB AHO «Cpennsst o0nieo0OpasoBarenbHas MIKOJIA ¢ YIiyOJIeHHBIM
U3y4eHHEeM OTIENBbHBIX TpeameroB uMeHu M.IT. CetnoBoii» pa3paboTaHa B COOTBETCTBHH C

TpeOOBAHUSIMU:

o @epaepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza Munnpocsemierus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢enepalbHOTO
roCy/1apCTBEHHOI0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

e mpukaza Munmnpocsemerus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu QeaepaabHOM
00pa3zoBaTeNbHON IPOTPAMMBI OCHOBHOT'O O0IIET0 00pa3oBaHUs;

e mpukaza MunmnpocBemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHM3alii ¥ OCYILIECTBICHHS O0O0pa30oBaTeNbHOM JEATEIHbHOCTH MO OCHOBHBIM
o01ieo0pa3oBareIbHbIM IpOrpaMMaM — 00pa30BaTeNbHBIM MPOTrPaMMaM HAYalIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHUsMY;

e KOHIIENIMHU IIpenogaBaHus yueOHoro npeamera «dOusukay;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3alusIM
BOCHHUTAHHUS M OOY4YeHHs, OTAbIXa U O3J0POBICHUS JETe U MOJIOACKUY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TPeOOBaHUS K OOECIICUCHHIO
6e3omacHOCTH W (M) Oe3BpeAHOCTH JIs 4YeloBeKa (PaKTOPOB Cpelbl OOUTaHMS,
YTBEPXKICHHBIX TIOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IIaHa OCHOBHOro oO0miero oOpa3oBaHMs, yTBepXkJIeHHOro mpuxkazom AHO
«COHI mmenn WN.II. CernoBoii» ot 29.08.2025 Ne 52 «O BHeceHMM U3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO TPOrpaMMy OCHOBHOTO 00IIIET0 00pa30oBaHUs»;

e (denepanbHOil paboueil mporpaMmsl 0 ydeOHOMY npenMeTy «Du3uKar.

Pabouass mporpamma OpHEHTHpOBAHA Ha LEJEBbIE NPHUOPUTETHI, CHOPMYJIUPOBAHHBIE B
denepanbHOi paboueil mporpamMMe BOCHHMTaHUS U B pabodeid mporpamme Bocnutanuss AHO
«Cpennsas obuieobpa3zoBaTenbHas IIKOJA C YIIyOJIEHHBIM H3YYE€HHEM OT/AEIbHBIX MPEIMETOB

numenu U.I1. CBeTiioBOIY.

Coneprxanue mporpamMMmbl 1Mo (U3MKE HampaBiIeHO HAa (OPMHUPOBAHHME E€CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYaroIIMXCs U OpraHu3aluio U3ydeHui (U3MKH Ha JIeATeIbHOCTHOI ocHoBe. B

mporpamMme MO (PU3MKE YUMUTHIBAIOTCS BO3MOXKHOCTH YY€OHOTO TpeaMeTra B pean3alluu



tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM
0o0y4YeHHsI, a TaKKe MEKIIPEIMETHbIE CBSA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[IporpaMmma mo ¢u3uke ycTaHaBIMBAET pacHpelielieHHe y4yeOHOro marepuana Mo rojam
oOydeHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEN0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS NPEAMETHOTO COJACpXaHUA M Y4€Te BO3PACTHBIX
0cobeHHOCTEH 00ydaronIIXCsl.

Ou3nka SBISETCS CUCTEMOOOPA3YIOUIMM JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 GuU3NIECKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET Hambosee SICHbIe 00pa3lpl NPUMEHEHHS HAYYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TIaBHBIX 3a7ad (hU3MYECKOro 00pa3oBaHUs B CTPYKType oOmiero oOpa3zoBaHHs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH W HHTEpeca K HayKe Yy
o0yyJaroumxcs.

Wzyuenne ¢u3uku Ha 0a30BOM ypOBHE MpEANoOjaraeT OBIAJACHHE CICAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

Hay4YHO OOBSACHSTH SIBJICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HAYYHOTO MUCCIIETOBAHMS,

UHTEPIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAyuyHbIE JOKAa3aTelIbCTBA MJSl TONTYYCHHUS
BBIBOJIOBY.

Hesn n3yyenust pu3nKm:

npruoOpeTeHne MHTEepeca W CTPEMIICHHS OOYYaIOIMXCs K HAYYHOMY H3YYEHHUIO TIPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE NPECTABICHUN O HAYYHOM METO/Ie T03HaHMs U (POPMHUPOBAHUE

HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3yYeHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

(dopMHpoBaHHE NPEACTABICHUN O pOJU (U3UKU A PA3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHanbHON
NeSITebHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HarpaBJICHUH.

JlocTrokeHue ATHX IeIel porpamMMEl 1o pU3UKe Ha yPOBHE OCHOBHOTO O0IIET0 00pa30BaHUS

obecreunBaeTCst pelIeHueM CAeIyIOIINX 3a/1au:



NpUoOpeTeHNe 3HAHUI O AMCKPETHOM CTPOCHHUU BEUIECTBA, O MEXAHHWYECKHX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSAX;

npuoOpeTeHne YMEHHI ONMUCHIBATH U OOBSICHATh (PU3UUECKUE SBJICHUS C HMCIOJIb30BAaHHEM
MOJIy4YEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 334 C UCIOJIb30BaHUEM (DU3MUECKUX
MoJienieil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pasBUTHE YMEHHI HaONIONaTh MPUPOJHBIC SBICHHS U BBIIOIHATH ONBITHI, JaOOpaTOpHbIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX IPUOOPOB;

ocBoeHue mnpuémMoB paboTel c uHGopManuend (UINYECKOrOo COAEpIKAaHUA, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (DU3MKH, aHANIM3 M KPUTHYECKOE OLCHWBaHHE
uHpOpMaLnu;

3HaKOMCTBO €O cepamu MpohecCHOHANBFHON NeATENbHOCTH, CBS3aHHBIMH C (U3HUKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

OO01miee 4uCIio Y9acoB, PEKOMEHAOBAHHBIX JUIsI M3y4eHHUsl (hU3uKH Ha 0a30BOM ypoBHE, - 238
4yacoB: B 7 Kiacce - 68 yacoB (2 yaca B HeeN0), B 8 kiacce - 68 yacos (2 yaca B HezeN0), B 9
kiacce - 102 ygaca (3 yaca B HeJenio).

[Ipennaraemslii B mporpamme 1o (pu3uKe nepedeHsb 1ad0opaTopHbIX padOT U OMBITOB SBISETCS
PEKOMEHIATEIbHBIM.

Conep:xanue o0yueHus B 7 Kjacce.

®usurka u e€ polib B MO3HAHUH OKPYKAIOIIET0 MUPA.

@dusnka - Hayka o mpupoje. SBneHus npupozabl. Pusnyeckue SBICHHUS: MEXaHUYECKHE,
TETUIOBBIE, YIIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuMHbL. M3mepenue Qusnueckux BenuuyuH. Pu3nUeckue MpHOOPHI.
[Torpemnocts u3MepeHuit MexyHapoHas CUCTEMa eTUHUII.

Kak ¢usuka u fapyrue ecTrecTBEHHblE HAyKH H3ydaroT NpUpoay. EcTecTBeHHO-HayuHBIN
METO/ TO3HAHWSA: HAOJIO/JEHWE, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKCHHWE THUIIOTE3,
OKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsSCHEHHE HalmomaeMoro spieHus. Omnucanue
(bU3NUECKUX SBJICHUH C TTOMOIIBIO MOJIETEH.

JeMoHcTpanuu.

MexaHWUecKue, TETUIOBBIE, IEKTPHUECKUE, MATHUTHBIE, CBETOBEIC SIBIICHHSL.

Ousnueckue TPUOOPHI W TIPOILEAYypa MPSAMBIX HM3MEPEHHHA aHAJIOTOBBIM U ITU(PPOBBIM
npubOpoM.

JlaboparopHble pabOThI U OTIBITHI.

OmnpeneneHne NEHBI IEICHUS MKaJIbl HK3MEPUTEIHFHOTO PUOopa.

N3mepenne pacCcTOSTHUN.



N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEN.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenue nccneaoBaHus MO MPOBEPKE FMIIOTE3bI: JATbHOCTh MOJIETA IIAPUKA, TYILIEHHOTO
TOPU30HTAIILHO, T€M O0JIbIlIe, YeM OO0JIbIlIe BHICOTA MTYCKA.

ITepBoHavabHbIE CBEJIEHUS O CTPOSHUU BEIIECTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mephl. OIbITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JBrxeHne wyactul BemectBa. CBsS3b CKOPOCTHM JBUIKEHUS 4YacTUL C TEMIIEpaTypoHu.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTaJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamInyeckux) Teia. B3auMocBs3b MEXIy CBONCTBaAMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

JlemoHcTpanuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddy3un.

Habmionenue siBieHuid, OOBACHSIONIUXCS TNPUTSHKCHUEM WM OTTAJIKUBAHMEM YacCTHIL
BEILECTBA.

JlabopatopHble pabOTHI U OTIBITHI.

OrneHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCTOIb30BaHueM (ororpaduii).

OMBITHI 110 HAOJIIOACHHUIO TEMIOBOTO PACITUPEHHUS Ta30B.

OnBITH IO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.

JIBr>keHME U B3aMMOJICVICTBUE TEIL.

Mexanunueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMepHOe JBUkeHue. CkopocTb. CpenHsis
CKOPOCThH MPU HEPAaBHOMEPHOM JIBHKCHHH. Pacuér myTu ¥ BpeMEeHH JIBUKCHUSI.

SIBnenue nHepuuu. 3aKoH UHEpUUU. B3auMoeiicTBre Ten Kak MpuYrMHa U3MEHEHHS] CKOPOCTH
JIBWKEHUs Tesl. Macca kak Mepa uHepTHocTH Tena. [InmoTHocTh BemiecTBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BeleCTBa.

Cwita kak XapakTepucTHhKa B3aumoaencTeus ten. Cuiia ynpyroctv u 3akoH I'yka. 3mepenne
CUJIBl C TOMONIBIO JUHAMOMETpa. SIBIEHHE TATOTEHUs U cuia TskecTd. Cuiia TSHKECTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CrioxkeHUe CHUII, HAllPaBJIEHHBIX MO OJTHOM MPSIMOM.
PaBHopelicTBytomas cui. Cuna TpeHus. TpeHue CKONbXKEHHMs W TpeHHe IMOKos. TpeHue B

IIPUPOJIE U TEXHHKE.



JemoHcTpanmu.

Habmionenrne MexaHHUECKOTro JABMKEHUS Tea.

W3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.

Habmtoienue siBieHUs] UHEPIIUH.

Habmroienue u3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.

CpaBHeHue mMacc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

JlaGopaTopHbie pabOThI U ONBITHI.

OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JIBHKEHHS (LIapuKa B KHUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiasee).

Omnpenenenue cpegHel CKOPOCTH CKOJBXKEHHs Opycka WiIM IIapuKka IO HaKJIOHHOU
MJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

OnbITE, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHHus (aedopManuu) TpPYKHHBI OT
IIPUJIOKEHHOM CHJIBI.

OnBITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHIIBI TPEHHUS CKOJBXEHHS OT Beca Tena u
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBnenue TBEPABIX TEII, KUIKOCTEN U Ta30B.

Hasnenue. CriocoObl yMEHBIICHUS W YBETUYCHHUS JaBjieHUs. JaBieHue raza. 3aBUCHMOCTH
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua napnenus TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapanokc. CooOmarommecss cocyabl. [ uapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3eman U aTMmocdepHoe AaBieHHe. I[IpUUYMHBI CyIIECTBOBAHUS BO3AYLIHOU
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue atMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBue XKHUJIKOCTH M Taza Ha MOTPYKEHHOE B HUX Teo. BrlTanmkuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

JemMoHCcTpanyu

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenava naBiaeHMs )KUIKOCTBIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckwmii npecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.



3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00BbEMa MOTPYXKEHHOW 4YacTH Tejda U IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus Tell: MJIABAHME WJIM NOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

JlaboparopHbie paObOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00b&Ma MOTpyKEHHOHN B KUAKOCTh YaCTH
Tena.

OrnpenenieHne BBITAJIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIbI, JEHCTBYIOLIECH HA TEJIO B KUIAKOCTH, OT
MAaccChl Tela.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOLIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeoMerpa HWIM KOHCTPYMPOBAaHME JIOAKM U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pabota u MoutHOCTh. DHEprusl.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus pwlyara.
[Ipumenenue TmpaBUiia pPABHOBECHS phluara K OJIOKY. «30J0TO€ TPaBUIIO» MEXaHUKH.
Koaddunuent mnonesnoro naevictBus (manee - KIIJ) mnpocteix Mexanusmon. I[Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckas u nmoTeHUHalibHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXaHUYECKOMN YHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTHUH B MEXAHHKE.

JeMoHcTpanuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie paOOThI U OTBITHI.

Ornpenenenne paboOThl CUIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHHUH TeJia 10 TOPU30HTATBHOM
ITOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

N3yuenue 3aK0Ha COXPAHEHUSI MEXaHUYECKOW SHEPI M.

Conep:xanue o0yuyeHus B 8 kiacce.

TerutoBblie sABIECHUS.

OcCHOBHBIE TOJOXKEHHSI MOJIEKYJISIPHO-KHHETHYECKONH TEOpUM CTpOEeHHs BeulecTBa. Macca u

pasMEPbl aTOMOB U MOJICKYII. OHI)ITBI, MOATBCPKAAOIIME OCHOBHBIC ITOJIOXKCHUA MOJICKYJIAPHO-



KMHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO M razo00pa3HOro COCTOSHUN BemiecTBa. Kpucramnmuyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. (CMadyuMBaHWE M KalWUISIpHbBIE sBJIEHHS. TermioBoe
pacUIMpEHNE U CKATHUE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMKEHMSI YaCTHUL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
coBeplieHue paboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYCHHUE.

KonuuectBo TemnoTel. YenbHass TEIUIOEMKOCTh BeIIECTBA. 1eriooOMeH M TeIIOoBOE
paBHOBeEcHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBineHue M oTBepAeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Tpunummne! pabots! Termnosbix apurateneit KIIJ[ TemnoBoro nuratens. TemioBeie qBUraTenu
Y 3aILMATa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

JeMoHcTpanuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmronenue nuddysu.

Hablmronenue siBeHnit cMauynBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

Habumonenune TemnoBoro pacimipeHust Ted.

V3MmeHeHne AaBlieHus Ta3a Mpu U3MEHEHUU 00bEMa U HarpeBaHUU W OXJIAXKICHHH.

[TpaBuia u3MepeHus: TeMIeparyphl.

Bunel reruionepenaun.

OxJnaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMHU CUJIaMH.

CpaBHeHue TEeMI0EMKOCTEN pa3InYHbIX BEIIECTB.

Habnronenue kureHusl.

HabnroeHre mocTosHCTBA TeMITepaTyphbl PH TMJIaBJICHUU.

Mopgenu TeIIOBLIX NBUTaTeIEH.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OnBITH MO OOHAPYKEHUIO TEHCTBHUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHUS.

OMBITE IO BbIpallIUBaHHUIO KPHUCTAJIJIOB HOBapCHHOﬁ COJIM UJIK caxapa.



OMBITHI 110 HAOJTFOACHHUIO TETIOBOTO PACIIUPEHHMS Ta30B, JKUIKOCTEH U TBEPIBIX

Te.

OmnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro o0bEMa W HarpeBaHUs
WM OXJIAXKICHHS.

[IpoBepka TUIMOTE3bl JIMHEWHOW  3aBHCHUMOCTH JUIMHBI ~ CTOJIOMKA JKUIAKOCTH B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMITepaTyphI.

HabGnronenne n3MeHeHnsi BHYTPEHHEH SHEPruM Tejla B Pe3ysbTaTe TeIIonepeadd u paboThl
BHEIITHUX CHIJL.

HccnenoBanue sBICHUS TETUIOOOMEHA MPU CMEIIMBAHUN XOJIOIHON U TOpsueit

BOJIEI.

OnpeneneHre KOJMMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TEIIOOOMEHE C HarpeThiM
METATMYECKUM LIWJIMHIPOM.

Ornpezenenne yAaelIbHON TEIIIOEMKOCTH BEIIECTRA.

Uccnenosanue mponecca UCnapeHus.

OrnpeneneHre OTHOCUTENIBHON BJIaXKHOCTH BO3yXa.

Ornpenenenne yaelbHON TEIJIOTHI IUIaBICHUS JIbJIA.

DIIEKTPUUECKHE U MATHUTHBIC SIBJICHUSI.

DnekTpuzanus Tel. JBa poja 3JMeKTpUYecKux 3apsiaoB. B3aumonaeicTBue 3apspKeHHBIX TETT.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apSA0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

DnekTpuueckoe mose. Hanpsox€HHOCTH dniekTpuueckoro mods. [Ipunammn

CYTIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu 3nekTpuueckux 3apsaoB. DIeMEHTapHbINA dNeKTpuueckuil 3apsaa. CtpoeHue atoma.
[IpoBOIHUKY M AUAIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DNEeKTPUUECKU TOK. VYCIOBUS CYIIECTBOBaHUS DJJIEKTpUUECKOro Toka. VcTounuku
MOCTOSTHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Uil ydacTKa LEMNH.
[TocnenoBarenbHOE U MapaJUIETbHOE COETUHEHUE TPOBOHUKOB.

PaGota u MOIIHOCTB ANEKTPUUYECKOTO TOKa. 3akoH Jlkoymsa-JleHia. DneKkTpruueckue 1enu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHUE.

IlocTtossHEBIE MarsuThl. B3amMopaelicTBHME IIOCTOSHHBIX MAarHMTOB. MarauTHoe IIOJIE.

MarnuTtHoe moje 3eMId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie



AJIEKTPUYECKOr0 TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SIBneHue  yeKTpoMarHuTHOM — wHAyKumu. IlpaBwio  Jlenua.
Onektporedeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

JeMoHcTpanuu.

DJIeKTpHU3aus Tell.

JIBa pona aeKTpUUYECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsHKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTUueCcKast UHIYKIIHSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3apsJIOB.

[IpOBOHUKY U TUIJIECKTPUKHU.

MogenupoBaHue CUIOBBIX JUHUHN 3JIEKTPUUECKOTO MOJIS.

VCTOYHHKH TOCTOSHHOTO TOKA.

JleficTBUA 2IIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMeETPOM.

N3MepeHne 351eKTpUYecKoro HarpsKeHUsT BOJIBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BiamMoeiicTBHE MOCTOSHHBIX MAarHUTOB.

MopenrpoBaHre HEBO3MOKHOCTH pa3/IeeHHs TIOJIF0OCOB MarHUTA.

MopenvpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Omnerter @apages.

3aBUCHMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUW €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

JlaboparopHble pabOThI U OTIBITHI.

OMBITHI 110 HAOTIOACHUIO JICKTPHU3AIMN Te HHAYKIIHNEH U MPU COMPUKOCHOBEHUH.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUAJIEKTpUKU. COOpKa U



poBepKa pabOThI EKTPUUECKON IIEMH MMOCTOSTHHOTO TOKA.

M3MepeHue U peryinpoBaHKe CUIbI TOKa.

W3mepenne U peryaupoBaHue HaIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTM  CHJIBI TOKA, MAYIIETO YEpe3 PpPE3UCTOpP, CONPOTHBICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOIO CONPOTUBIIEHUSI IPOBOJAHUKA OT
€ro JUIMHBI, IJIOLIA ! IIOIIEPEYHOr0 CEYCHMs U MaTeprala.

[IpoBepka npaBuia CI0KEHUS HAIPSHKEHUH MPHU ITOCIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia U1 CUJIbI TOKA TP MapaAJICIIbBHOM COCAMHEHUHN PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO yepe3 pesucrop. Onpenenenue
MOIIIHOCTH 3JI€KTPUUYECKOT0 TOKA, BhIIEIAEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA, UIYLIErO YEPEe3 JIAMIIOUKY, OT HANPSKEHUS HA HEW.

Omnpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TOJIs TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUH.

HccenenoBanue 1eMCTBUS JIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbpIThI, EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYIIKHM C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl 3JIEKTPOABUraTEIsl.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTaHOBKH.

OnpIThl MO MCCIIEJOBAHUIO  SIBIICHUS AJIEKTPOMArHUTHOW MHIYKLIUHU: HCCIEI0BaHUE
WM3MEHEHUH 3HAYCHMsI U HAaIPABJIEHUS MHAYKLIIMOHHOIO TOKa.

Copnepxanue o0yuenus B 9 kiacce.

MexaHu4eckue sIBJICHHUS.

Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHUTENBHOCTH
MEXAHUYECKOTO JIBW)KEHUs. PaBHOMepHOe mpsMoiuHEiiHOe nABMkeHue. HepaBHomepHOE
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiimHelHOe aBmxkeHue. CBoOomHoe mazeHue. OmbIThI
lNanunes.

PaBHOMepHOE aBMXKEHHE MO OKpykHOcTH. Ilepmon u dactota oOpamienus. JluneitHas u
YTJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbrii 3akoH Hprorona. Bropoit 3akoH Hserorona. Tpermit 3axkon Herotona. IIpuHnmn



CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHHs CKOJIBKEHUS, CUla TPEHUs MOKOS,
JIpYTUe BUIbI TPEHMUSL.

Cuna TSKeCTH M 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpEeHUE CBOOOAHOTO NMajieHus. J[BuxeHue
ianeT Bokpyr Comnnua. [lepBas kocmudeckas ckopocTs. HeBecoMOCTh U meperpysKu.

PaBHOBecue marepuanbHOi TOUKU. AOGCOIOTHO TBEPI0E Teno. PaBHOBECHE

TBEPAOIO TEJA C 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LlenTp TsoxecTu.

Wmnynec Tena. M3menenuwe wummynbca. VMiynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanuueckass pabota W MOIIHOCTh. PabGora cun TsbkecTd, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbHas sHEprus cxaroi npyxunel. Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

JeMoHcTpanuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue nyTell U TPacKTOPUM ABMXKEHHS OJHOIO U TOTO XK€ Tejla OTHOCUTENIBHO PAa3HBIX
TEJI OTCYETA.

H3mepeHune cKopocTy U YCKOPEHHUS MIPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

HaOnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

HaOnronenne MexaHMYecKUX SIBIEHUH, MPOUCXOASNMX B cucTeMe orcuéra «Tenexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBHUCHMOCTh YCKOPEHHS TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOACHCTBUM TEIl.

M3MeHeHune Beca Tena pu yCKOPEHHOM JBUKCHUH.

Ilepenaya nMIynbca Ipyu B3aMMOJEHCTBHAN TEII.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAEHCTBUH TEll.

CoxpaHeHue UMITyJbca IPU HEYNIPYTOM B3aUMOAECHCTBHH.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MEXaHN4YECKOW PHEPTUU NP IBUKEHUU TeJIa MO/ IeHCTBUEM MPYKHUHBI.

JlaboparopHble pabOThI U OTIBITHI.

KoHcTpyrpoBanue TpakTta Ajsi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO IBMKEHHS IIapHKa

NN TEJICKKU.



OnpeneneHue cpeHEd CKOPOCTH CKOJIBKEHMs OpycKa WU IBMKEHMS IIapuKa M0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHne ycKopeHus Tella IpyU paBHOYCKOPEHHOM JIBUJKEHUU T10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTU IIyTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JBMKEHHM 0e3
HayaJbHOM CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIH MPU PABHOYCKOPEHHOM ABIKEHUH 0€3 HadalbHOW CKOPOCTHU ITyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOINE IIPOMEXYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOT'O J1aBJICHUS.

Onpenenenue k03(pPULINEHTA TPEHUS CKOIbXKEHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne padOTH CUIIBI TPEHUS TPU PAaBHOMEPHOM JABIKEHHH TeJa 110 TOPU3OHTAIBHOM
HOBEPXHOCTH.

Onpenenenue paboOThl CHJIBl YIOPYIOCTH IpU HOABbEME TIpy3a C HCHOJIb30BaAaHHEM
HENOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Mexanunueckue kKojaeOaHus U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBbIE XapaKTEpUCTHKHM KoOJIeOaHWI: MepuoJ, YacToTa,
amImTyna. Marematud4ecKuil W NPYKUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K0JIe0aTeTHbHOM JIBUKCHUH.

3aryxatomue KosebaHus. BbiHyxkIeHHble KojeOaHus. Pe3onHanc. MexaHudyeckue BOJIHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpoionbHBIE M monepeyHble BOJIHBL. [[JIMHA BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHHs. MexaHW4eCcKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoCTb 3ByKa M BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3Byk U ylbTpa3BYK.

JeMoHcTpanuu.

HaGnronenue koneGaHui Tes Mo 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Haolmronenre BeIHYKIEHHBIX KOJIEOaHU U PE30HAHCA.

PacnipocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe3oHaHC.

JlaGopaTopHbie pabOTHI U OTIBITHI.

Omnpeznenenue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.

OnpezeneHue 4acTOTHI U MEpHOa KoleOaHUH NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TeproAa KojeOaHUM MOJBEIIEHHOIO K HUTH I'py3a OT JUIMHBI

HHUTHU.



HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTU TEpUOJAa KOJIEOaHWH Tpy3a, MOJABEHICHHOTO K HUTH, OT MAacChl
rpysa.

OnBIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTDH IMEpHOAa KoJIeOaHUN MPYKUHHOIO MasTHUKA OT
MAacchl Tpy3a 1 KECTKOCTH MPYKUHBIL.

N3mepenue ycKopeHHs CBOOOIHOTO MaACHUSI.

DJIEKTPOMArHUTHOE TOJI€ U 3JIEKTPOMArHUTHBIE BOJHBI.

DJIEKTPOMArHUTHOE MOoJie. DJIEKTPOMarHuTHbIEC BOJIHBI. CBOMCTBA

aNeKTpoMarHuTHeix  BojH.  Illkama  snmekTpoMarHUTHBIX  BOJH.  Mcmomb3oBanue
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

JlemoHcTpanuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBaA CBETA.

JlaboparopHbie paObOTHI U OIIBITHI.

W3ydeHue CBOMCTB J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

CBeTOBBIC SBJICHMUS.

JlyueBag mopens cBera. Mcrounuwku cBera. lIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cBeTa. 3aKOH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpaKeHue

cBeta. Mcnonb30BaHNe MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xop nydeit B munze. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontuyeckas cucteMa. biIM30pyKOCTh U JaTbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

JeMmoHcTpanmu.

[IpssMonMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBITYKJIOM 3epkanax. [Iperomienue
CBeTa.

ONOTHYECKUN CBETOBOJI.

Xon syuelt B coOuparomieit JuHse.

Xox Jydeil B paccenBarollel JIMH3E.

[Toryuenue n300paxeHUii ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.



Mopens riasa.

Pasnoxxenne 6emoro cBeTa B CIEKTP.

[Tony4yenue 6en0ro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHbie pabOThI U ONBITHI.

HccnenoBanuie 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO JIyda OT yrja mnajeHus. M3yuenue
XapaKTEPUCTHK M300pakeHus IIpeMeTa B IJIOCKOM 3epKaie. MccnaenoBanue 3aBUCMMOCTH yTiia
IIPEJIOMJICHUS CBETOBOTI'O JIy4a OT YIJla Ia/IeHUs Ha TPaHMIIE «BO3AYX-CTEKIION.

[Tomy4yeHnue n300pa>keHUIA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI coOMpatoiieit TMH3bI. ONbITHI MO
pasIoKEeHUI0 OeI0ro CBEeTa B CIIEKTP.

OMBITHI O BOCIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.

KBaHTOBEbIC sSIBIICHUS.

OmnpiTel Peszepdopaa u mianerapuas Mmoaens atoma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTE. Anbda-, Oera- W ramma-m3nydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnass wmopgens atomHoro sjapa. M3oromsl. PanunoaktuBHble mnpeBpamienus. [lepuon
MOJTypacnaaa aTOMHBIX siJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsiIOBOTO M MAacCOBOIO YHCENl. DHEPIus CBS3U
aToMHbIX sifep. CBsi3b mMaccel W SHepruu. Peaknuu cuHTe3a u AeneHus sanep. VcrouHuku
sHepruu ConHua U 3BE3 1.

Snepunas sHepretuka. JleficTBUs paglOaKTUBHBIX U3Ty4YE€HUH Ha KUBBIE OPTaHU3MBI.

JeMmoHcTpanmy.

CreKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CrnexTp Bogopo/a.

Habmonenue tpekoB B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOMIMUX U3TYUEHU.

Peructpanus u3inydeHus NpupOIHBIX MUHEPAJIOB U MPOJAYKTOB.

JlabopatopHble pabOTHI U OTIBITHI.

Habmroienue CromHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIyYEHHUSI.

HccnenoBanue TpeKOB: U3MEPEHNUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o dotorpadusm).

H3mepeHne paanoakTUBHOTO GOHA.

[ToBTOpHUTENEHO-0000IIAFOIIINIT MOTYIIb.

[ToBTOpHUTENEHO-0000IIAOIIMI MOIYNIb MPEIHA3HAYCH JIJII CHCTEMAaTH3allud U 0000IIeHUs



IPEAMETHOTO COJICP)KAHHS U OIBITA AEATEIBHOCTH, TPHOOPETEHHOTO PU M3YUEHHUH BCETO Kypca
¢u3uKy, a TakKe U MOATOTOBKM K OCHOBHOMY I'OCYJAapCTBEHHOMY SK3aMEHY IO (pU3UKE IS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaIMeT.

[Ipn m3y4eHun NAaHHOTO MOJIYJIS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BHUIBI AEATEIHHOCTH,
Ha OCHOBE KOTOPBIX O0ECHeYMBaeTCs JOCTHIKEHHE NPEAMETHBIX W  METalpeIMETHBIX
IUIAHUPYEMBIX pe3yabTaToB OOyueHHs, (OpPMHUPYETCS E€CTeCTBEHHO-HAy4Hasi TI'PaMOTHOCTB:
OCBOCHHME HAYYHBIX METOJIOB WCCIICJOBAHMs SIBJICHUH TNPHUPOAbI M TEXHHUKH, OBJaJICHHE
YMEHHUSIMU OOBSICHATH (PM3MUYECKHE SBJICHUS, IIPUMEHSIS TIOyUYCHHbIe 3HAHU, pelaTh 3aa4uu, B
TOM YHCJIC KAYECTBCHHBIE M SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHATBHO AEATENbHOCTHBIA XapaKTep JAHHOTO MOJAYJISL pean3yeTcs 3a CUET TOT0, YTO
o0yyaromuecs BBIIOIHSIIOT 3a/1aHMs, B KOTOPBIX UM IMIpeIaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAaHHH PAcIO3HaBaTh M HAYYHO OOBSACHATH (U3MUYECKUE SBICHUS B
OKpY>Xarollel PUPO/Ie U MOBCEHEBHON JKU3HH;

UCTIOJIF30BaTh HAYYHBIE METOABI HMCCIEIOBAHUS (U3NYECKHUX SIBICHHH, B TOM YHCIE IS
NPOBEPKH THITOTE3 U TOJTYYECHUS TEOPETHUIECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HamOoJiee Ba)KHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTHYECKOT0 UCIIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIUU Ha OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxnas w3 TeM JaHHOrO MOIYNsS BKIIOYAET OSKCIEPHUMEHTAIBHOE HCCIIEIOBaHUE
obo0maromero xapakrepa. Moyib 3aBepIiaeTcsi IPOBEACHUEM JHAarHOCTUYECKON M OLICHOYHOM

paboThI 32 Kypc OCHOBHOT'O OOIIIET0 00pa30BaHHUS.

I[Inanupyemsbie pe3yjabTatbl oOcBoeHusi ¢u3uku (0a30Bblii ypOBeHb) Ha YPOBHe
OCHOBHOT'0 0011er0 00pa3oBaHMus.
N3yuenue ¢pU3MKNU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpPaBJIEHO HAa JOCTHXKEHHE
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.
B pesynprate wu3yueHus GU3MKM HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEYIOIINE TUYHOCTHBIE PE3YJIbTAThl B UACTH:
1. maTpuoTHYECKOro BOCHUTAHUS:
MPOSIBIEHUE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOHN (usnueckoi
HayKH;
[IEHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX -(DU3UKOB;
2. TpaXJaHCKOTO U JyXOBHO-HPAaBCTBEHHOTO BOCIHTAHUS:
TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYKIEHHH OOIIECTBEHHO-3HAYMMBIX W STHYECKHUX

po0JieM, CBSA3aHHBIX C MPAaKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;



OCO3HaHUE BaAKHOCTH MOPAIbHO-3TUYECKUX IIPUHIHUIIOB B I€ATEIBHOCTH YYEHOTO;
3. ICTETUYECKOTO BOCIUTAHUS:

BOCIIPHATHE 3CTETHMYECKMX KAdyecTB (pU3MuUecKold HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4. UEHHOCTU HAyYHOTO MO3HAHUS:

OCO3HAHHME IEHHOCTH (M3WYECKOH HAayKHM KaK MOIIHOTO HMHCTPYMEHTAa IIO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAKHEUIIIEH COCTABIISIIOLIEN KYJIbTYPHI,

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON IS TENIbHOCTH;

5. (dopmupoBaHus KYJIbTYPHI 3I0POBbS U IMOLMOHATILHOTO 0J1aronoIy4usi:

OCO3HAHME LIEHHOCTH 0e30macHoro obpasa )XKM3HHU B COBPEMEHHOM TEXHOJOTHUECKOM MHpE,
BRXHOCTH TIpaBWI 0€30MacHOrO TMOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JMEKTPUYECKHM U
TEIUIOBBIM 00OPYIOBaHUEM B JIOMAIIHUX YCIOBHUSAX;

c(hOpMUPOBAHHOCTh HaBbIKa pe(hIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke
[IpaBa y Ipyroro 4ejaoBeKa;

6. TpPYAOBOr0 BOCIHTAHHS:aKTHMBHOE y4YacTHE B PEHICHWH MPAKTHYECKUX
3amad (B paMKax ceMbH, 00pa3oBaTeNIbHON OpraHu3alii, HACENIEHHOrO IyHKTAa,
POJHOTO Kpasi) TEXHOJOTUYECKON U COI[MAIbHOM HAMpPaBICHHOCTH, TPEOYIOIIUX B TOM
yrcie U GU3NIECKUX 3HAHUH;

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO Podeccuii, CBI3aHHBIX ¢ (PU3UKOI;

7. DKOJIIOTMUYECKOTO BOCIUTAHUS:

OpUEHTAIlUsl Ha MpUMEHEHHe (U3MUECKUX 3HAHUK I pelleHus 3agad B 00JacTu
OKpYXKarollel cpelibl, IUIIAaHUPOBAHUS MOCTYNKOB M OLEHKU X BO3MOXHBIX IMOCIEICTBUI IS
OKpYKarolleu Cpeibl;

0CO3HaHME TNI00ATIBHOTO XapaKTepa 3KOJOIMYECKUX Mpo0sIeM U IMyTel UX peleHus;

8. amanmrTanuu K WM3MEHSIOUIMMCS YCJIOBHSIM COLIMATBHOW H MPUPOTHOU
Cpelpl: MOTPeOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUM HCCIEIOBAaHUN H
IIPOEKTOB

bu3nYeCcKOil HANIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

NOBBIIICHUE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JESATEIbHOCTD;
noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HaHWM, B TOM 4ducie (HOpMYIUPOBATh UAEH, MOHATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

0co3HaHMe Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

IUTAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

CTpEeMJICHHE aHaJIU3UPOBATh U BBIABIATH B3aMMOCBS3H MPUPOIbI, OOIIECTBA U SKOHOMHUKH, B

TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;



OIICHKAa CBOWX JCHCTBUH C Y4ETOM BIHSHHS Ha OKPYXAIOUIYI0 Cpedy, BO3MOXKHBIX
I‘JIOGaJIBHbIX HOCHGHCTBHﬁ.

B pesynprare wu3yueHus QU3MKM HAa YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUA Y
oOyuaromierocsi OyayT chOpMHUpPOBaHBI  METANpPEAMETHBIE  PE3YyJIbTaThl, BKIIIOYAIOIINE
MIO3HABATENIbHBIC YHHMBEpCAJbHbIC y4eOHBbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC
yueOHbIe IeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yT-I€6HBIMI/I IIO3HaBaTCJIbHBIMU ,Z[GflCTBI/ISIMHZ

1) 6a3oBble OrMUECKME AEHCTBHUS:

BBISIBIISITH Y XaPAaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH 00BEKTOB (SIBJICHUIT); YCTaHABINBATh
CYILIECTBCHHBII MPU3HAK KITaCCU(HUKAIMH, OCHOBAHHUS JUIsi 000OIICHUS U CPABHCHUS;

BBISBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B paccMaTpuUBaeMbIX (pakTax, HaHHBIX H
Ha6JHOI[eHI/I$[X, OTHOCAIIIUXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM

BBIIBIISITH [IPUYMHHO-CJICJICTBCHHBIC CBSI3M INPH HU3y4YCHHH (DU3UYECKHX SIBICHUH U
IPOLECCOB, TMPOBOJNWTh BBIBOABI C HCIOIb30BAHUEM JCAYKTHBHBIX W HWHIYKTHBHBIX
YM03aKqueHHﬁ, BbIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIMYHH,

CaMOCTOSITENIFHO BBIOMPATh CIOCOO pemeHus y4eOHOW (U3MYecKo 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PEILICHHUS, BBIOOP HamOoJiee MOAXOMASAIICIO ¢ y4ETOM CaMOCTOSITEIBHO

BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30Bble HCCIIEIOBATENbCKHE ICHCTBHS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIE10BATENIbCKUI HHCTPYMEHT IMO3HAHUS; IPOBOJAUTD 10
CaMOCTOSITENIbHO COCTaBIEHHOMY IIJIaHy OIIBIT, HECIOKHBIM (PU3NUECKUN SIKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIIeJOBaHNE (PU3UUECKOTO SBJICHHUS;

OLICHMBaThb Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOpPMAIMIO, IOJYYEHHYI0 B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHOTO
HaOJII0IeHNUs, OIIBbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JlalbHENIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB,

a TaK)Ke BBIABUTATh MPEIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

3) pabota ¢ urdopmanHeii:

NPUMEHSTh pPAa3JIMYHble METOJAbl, WHCTPYMEHTBl M 3alpochl MpH IMOHCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM IMpeIOKeHHON yueOHoM (hru3nyeckoi 3a1a4u;

aHaAJTM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAITUIO pa3IMYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANbHYIO (GopMy MpelcTaBieHus UHoOpMauud U

HWIUTIOCTPUPOBATH PCHIACMBIC 3aJa4 HECIOXKXHBIMU CXEMAMU, AUarpaMMaMi, HHOM Fpa(I)HKOIZ u



X KOMOMHAITUSIMH.

OBnaneHne yHUBEPCAIBHBIMHU Y4eOHBIMH KOMMYHUKATUBHBIMU JICHCTBUSMU:
1) obumenue:

B XOJle 00CyXJeHusi y4yeOHOro maTepuania, pe3yJlbTaToB JabOpaTOpHBIX PadOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYX/IaeMOil TeMbl UM BBICKA3bIBaTh WJEH, HAllEJICHHBbIC Ha
pelleHure 3a7auu U noaepkaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

COIIOCTABJISITh CBOU CYXKJICHUSI C CYXKJICHHUSIMH APYTUX YYaCTHHKOB JHMANIOTa, OOHAPYKHBATh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX; MyOJIUYHO MPEJICTABIATh

PE3YyIbTaThl BBIIIOJIHECHHOI'O (1)I/ISI/I‘IGCKOFO OIIbITa (3KCHepI/IMeHTa, HCCICaJ0BaHusd, npoeKTa).

2) coBMecTHas JEATENbHOCTh (COTPYIHHYECTBO):

NOHMMATh WU MCIIOJNb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYAIbHOW pabOThl NpHU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

MIPUHUMATh LI€JIM COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBATH IEUCTBUS 1O €€ TOCTHKEHUIO:
pacnpenensats poiu, oOCYKIaTh MPOLECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX YEJIOBEK;

BBIIIOJHATh CBOIO 4YacTb pabOThl, JOCTHIas KayeCTBEHHOI'O pe3yJbTaTa I10 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSAM, CaAMOCTOSITENHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

OBJ'Ia)IGHI/Ie YHUBCPCAJIbHBIMUA yqe6HBIMI/I PEryJIITUBHBIMU I[Gf/iCTBHSIMI/II

1) camoopranuzamus:

BBISBIIATh MPOOJIEMBbl B KM3HEHHBIX M Y4YEOHBIX CUTYalMSX, TPEOYIOUIMX JUIsl peLIeHUs
(bu3nUecKrux 3HaHUM;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHUS pElIeHUN (MHIMBUIYalIbHOE, IPUHATHE
pelIeHys B rpymIe, NPUHITHE PEILIEHUH TPYIIoil);

CaMOCTOSITENIbHO ~ COCTaBJIATh QITOPUTM pelleHus (u3nyeckod 3ajadd WM IJ1aHa
UCCIIEIOBaHUST C  Y4€TOM  HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) CaMOKOHTpOIb:

JIaBaTh OLIEHKY CUTYallMH U MpeAIararh 1jaH € N3MEHEHUS;

OOBSICHATh TPUYUHBI JIOCTH)KEHUS (HEOCTUIKEHHUsI) pPE3y/lIbTaTOB JEATENbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTH (B TOM 4YHCJIE€ B XOJ BBIIIOJIHEHUS (1)I/ISI/II-IGCKOFO



WCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHMBIIHUXCS CUTYyalUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OLCHUBATb COOTBCTCTBUC PE3YyJIbTaTa HCIU U YCIIOBUAM.

3) 3MOHHOH3HBHBII>'I HHTCIJICKT:
CTaBUTh ce0s HAa MECTO APYyroro 4€joB€Ka B XOA€ CIIOopa WK AUCKYCCHMHU Ha HAYYHYIO TEMY,

IMOHUMATb MOTHUBbLI, HAMCPCHUA U JIOTUKY APYIoro.

4) npunsTue cebs u APYruX:

NPU3HABATh CBOE MPaBO Ha OIMIMOKY NPU PEHIeHWH (PU3MYECKUX 3a7ad WU B YTBEPIKICHHIX
Ha Hay4HbIE TEMbI M TaKOE e [PaBo JPYroro.

IIpeaMeTHbIE pe3yJbTAaThl OCBOEHHSI POrpaMMbl 10 (pu3nke (0a30BBIA YPOBEHD).

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS IPOrPaMMBI 10 (GU3HKE K KOHILY 00y4eHus B 7 Kilacce:

[IpenmerHsie pe3ysibTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcst yMeHHui:

UCIIOJIb30BaTh MOHATHA: (PU3MYECKHEe W XMMHMUYECKUE SIBJICHHS, HaOJIO/JeHUE, SKCIIEPUMEHT,
MOJieJIb, TUIIOTE3a, CIWHUIBI (PU3UUECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPACKTOpUsA, paBHOJACHCTBYIOmAs Ccui, Aedopmarus
(ynpyrasi, miacTu4yecKkas), HeBeCOMOCTb, COOOIIAIONINECS] COCY/IbI;

pa3nuuath sBieHus (AudQysus, TErIOBOEe IBUKEHHE YaCTUI[ BEIIECTBAa, PAaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aUMOJCHCTBHE TEIN, paBHOBECHE TBEPABIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpALICHWs, Nepeaada AaBICHHUs TBEPABIMH TEJIaMH, KUAKOCTSIMH H
ra3ami, aTMoc(epHoe AaBlieHHE, IUIAaBaHUE TeJl, MPEBPALCHUsS MEXaHWYeCKOH SHEepruu) mo
OMHCAaHUIO HUX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUIMX JIaHHOE
duznyecKoe sIBICHUE;

pacro3HaBaTh NPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MHpPE, B TOM
yuciae (QU3NYecKue SBICHHUS B NPUPOAE: NMPUMEPHl IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOW M HEXHBOH mpupoje, ACWCTBUE CWIIBI TPEHHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHUs HA KUBOW OpPraHU3M, IUIaBaHHE PhIO, PHIYard B TEJle YelOBEKa, IMPHU
ATOM TEPEBOJMTH MPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIACISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUH;

ONHKCHIBATh W3YyYEHHBIE CBOMCTBA Teld M (PU3MUECKUE SBJICHUS, MCIONB3YS (U3NUYECKHE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHs, AaBlieHHe (TBEPAOTO Tela, XKHUIKOCTH,
rasa), BHITAJIKMBAIOIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,

KOB(I)(I)I/IL[I/ICHT MOJIC3HOI'0 ACHCTBUSA MCXAaHU3MOB, KMHCTUYCCKAsA M INOTCHLHAJIbHAsA 3Hepr1/15{),



IpU OMHCAHUM TMPABWIBHO TPAKTOBaTh (U3NYECKUIl CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaYCHHS] U €IUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpadUKH M3yYCHHBIX 3aBHUCHMOCTEH
buznyeCKuX BEINYHH,

XapaKTepu30BaTh CBOICTBa Tel, (M3MUECKUE SBJIEHUS U TPOLIECCHI, MCIONb3ysd IMpaBuia
CJIOKEHUs cuil (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHUs pbluara (0JI0Ka), «30JI0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3allUChIBATh €ro
MaTeMaTU4YeCKOe BBIPAXKEHUE;

OOBSCHATh (U3UYECKUE SBJICHHSI, MPOLIECCHI U CBOWCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE
CUTYalHi MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABISATh IPUUMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBsACHEHUE U3 1-2 TOTMYECKHX IaroB C MCHOJb30BaHHWEM 1-2 M3yuyeHHBIX CBOWCTBA
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THbIe 3a7auu B 1-2 NEWCTBUS, UCHOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nYecKrue BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jaud 3alliChIBaTh KPATKOE YCJIOBHE,
MOJICTaBJIATh (PM3UYECKUE BEIUUMHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOJWMMBbIE MJii peUIeHHs 3a/ay, OILIEHHWBATh PEATUCTUYHOCTh TOJy4YEeHHOU
(U3UYECKON BEJIMYUHBIL;

pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIUA (PU3UYECKUX METOJNIOB, B
OMKMCAHUU WUCCIICJIOBAHMS BBIACIATH IPOBEpseMOe MNPEANoioKeHrue (TUIoTesy), pa3iudarh U
WHTEPIPETUPOBATh TONYUYEHHBIH pe3yabTaT, HaXOAUTh OIIMOKHM B XOJE€ ONBITA, MPOBOIUTH
BBIBO/JIBI 10 €r0 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHI M0 HAOMIOJACHHUIO (DU3UYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB TEII:
dbopMynupoBaTh TpOBEpsieMble MPEINONOXKEHHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITh TPSMBIE H3MEPEHUsSI PACCTOSHUS, BPEMEHH, MacCchl Teina, 00bEMa, CUIIBI U
TEeMIIEpaTyphl C HUCIOJIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
nprOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON OTPETHOCTH U3MEPEHHI;

MPOBOANUTH HCCIEAOBAHME 3aBUCUMOCTH OJHOW (U3UYECKON BEIMYMHBI OT JAPYro cC
WCITOJIH30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCHMOCTU MYTH PAaBHOMEPHO JBHKYIIETOCS Telia OT
BpEMEHHU JBIDKCHUSI TeJla, CHJIbl TPEHHUS CKOJBXKEHWsS OT Beca Teja, KadecTBa 00pabOTKu
MOBEPXHOCTEW TEJ U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IUIOLIAAU COINPUKOCHOBEHUS TEJ, CUJIIbI
VIOPYTOCTH OT YAJIWHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTh
Tea W OT TUIOTHOCTH JKHMJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tejia, OT TJIyOWHBI, Ha

KOTOPYIO TOTPY’KEHO TeJIO, YCIOBHMH IIIaBaHUS TeJl, YCIOBUIl paBHOBECHUS pbluara M OJIOKOB,



y4acTBOBaTh B IUIAHUPOBAaHUM Y4YEOHOIO HCCIEAOBaHUs, COOMPATh YCTAHOBKY U BBIINOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yJbTaThl IOJy4EeHHOMH
3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BUJAE MPEUIOKEHHBIX TaOIUI] M TpadUKOB, TMPOBOIAUTH
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;

IPOBOJUTHh KOCBEHHbIE U3MEpPEHHsI (U3NYECKUX BEIMUYUH (IUVIOTHOCTh BELECTBA JKUIAKOCTH U
TBEPAOrO TeEla, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA((OUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl NMPEeII0KEHHOM MHCTPYKLMHU: IPU BBIIOJHEHUM H3MEPEHUH coOupartb
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE UCKOMON BEJIMYNHBI,

coO0JII0/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ J1a00opaTOpHBIM 000pYIOBaHUEM;

UMETh IPEJCTaBICHUE O IMPUHLHUIAX JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBUXKHBIN H
HEMOBMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
UCIIOJIb30BAaHUEM HUX ONHUCaHWs (B TOM 4HCIE: MNOAUIMIIHHUKH, YCTPOHCTBO BOJOIPOBOAA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoC, apeoMeTp), HCHOIb3ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBJICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O MPUMEPAxX) MPAKTUIECKOTO MCIIOIb30BAHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 00pallieHUH ¢
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEH Cpele;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(poOpManuu B MIHTepHETe B COOTBETCTBUHU C 33JaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPAaBHEHHS PA3JIUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMIo, KOTOpas sBISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUM Y4E€OHBIX 3aJaHUl HAY4YHO-TIOMYJSPHYIO JIUTEPATYpPY
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHe NHChbMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMAlMM, B TOM 4YHCJIE IYOJUYHO TMPOBOIAUTH KpaTKUE COOOLIEHHUS O
pe3yibTaTtax MPOEKTOB MM Y4YeOHBIX HCCIIEOBAaHUM, NpPU 3TOM TPAMOTHO HCIOJIB30BAThH
M3YYEHHBII MOHATUITHBIN anmnapaT Kypca GU3HUKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIUEH;

P BBITIOJTHEHUH YU4€OHBIX TPOCKTOB M UCCIEAOBAHUMN pacipenessiTh 00S3aHHOCTH B TPYIINE



B COOTBETCTBUU C IOCTABJICHHBIMH 3aJjauaMu, CJIECIUTh 3a BBIIIOJIHEHUWEM IUIaHA JIEHCTBUM,
OLICHUBATh COOCTBEHHBIH BKJAX B JESATEIBHOCTH TPYIIIBI, BBICTPAaUBATh KOMMYHUKATHBHOE
B3aMMOJIEICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

IIpenmeTHble pe3yJbTATHI OCBOEHHSI MPOrpaMMbl MO (PM3HKe K KOHILY 00y4eHusi B 8
KJjacce:

[IpenmerHbie pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpakaThb C(HOPMUPOBAHHOCTH Y
00yyaromuxcst yMEeHui:

MCIIOJIb30BATh MOHATHSI: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE ABMKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSHUSI BEIIECTBA, KpHUCTaNIMYeCKue U amop(Hble Tejla, HACBHILEHHBIM U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
TUDIIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKHI TOK, MATHUTHOE TOJIE;

pa3iauuath SBJICHHsS (TEIUIOBOE pacIIMpeHHe W C)KaTue, TeIvlonepenaya, TEIIoBOe
paBHOBECHE, CMAauyuMBaHUE, KANWJULSIPHBIE SIBICHUS, HCIApEHHE, KOHJIEHCAllMsl, IUIaBJICHUE,
KpucTaJIn3anusi (OTBEpJAEBAaHUE), KUIIEHUE, Terulonepenadya (TeIIONpOBOJIHOCTb, KOHBEKIIUS,
U3ITyYeHHUE), ANEKTpU3alMs TeJl, B3aUMOJCUCTBUE 3apsOB, JNCHCTBHUS JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, JIEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKLMS) [0 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh IPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHHUI B OKPYXKAIOLIEM MHUpPE, B TOM
qucie GU3nYecKre BJICHUs B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIIISIPHBIE SBJICHUS B
pUpoJie, KPUCTAILIBI B MpHUpoae, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HbI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE SBJICHUS B aTMoc(hepe, 3IeKTPUIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POJIb MArHUTHOTO TOJS JUIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPeBOJUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO,
BBIJIETISTh

CYIIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUYECKUX SBJICHUM;

ONHUCBHIBATh HW3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHUS, MCIONB3YS (U3NUYECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIJIOTHI, YAeIbHas TeII0EMKOCTh
BEIIECTBa, YJeNbHas TEIUIOTa IUIABJIEHUS, yJedbHas TeIIoTa MapooOpa3oBaHus, yleabHas
TEIUIOTa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTh BO3JyXa, JJIEKTPUUECKUH 3aps], CHJA TOKa, D3JIEKTPUYECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI

HCIIOJIB3YEMbIX BCJIMYHUH, o0o3HaYeHUT U (S9105050%0005 (bI/ISI/I'—IeCKI/IX BEJINYNH, HAXOOAUTH (bOpMy.HI)I,



CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS W MPOIECCHI, UCHOIb3ysS OCHOBHBIC
HOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKONH TEOPUH CTPOEHUS BEIIECTBA, IPUHLUI CYNEPIO3ULIUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH OMa ajs ydyacTKa LelH,
3akoH Jlxoyns-JleHna, 3aKOH COXpaHEHHS SHEPTHH, IPU 3TOM YMETh (POpPMYyIUpPOBATH 3aKOH U
3alMChIBaTh €r0 MATEMAaTUYECKOE BBIPAYKEHUE;

OOBSCHATh (PU3MUECKUE IMPOLECCHl U CBOICTBA Ted, B TOM YMCJIE M B KOHTEKCTE CUTyallUi
IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUUYUHHO-CIIEJACTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHMEe u3 1-2 JIOrMYecKMx IIaroB C HCIOJIb30BAHMEM 1-2 H3Y4EHHBIX CBOWCTBa
bu3nUecKux SBICHUNA, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pewath pacuéTHbIe 3a7a4u B 2-3 NEHCTBUSA, UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLIME
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JAHHBIX JUIA PEHICHUS 3a/Ja4yd, BBIOMpPATh 3aKOHBI M (HOpMYIIHI,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IOJYYEHHOE 3HAUEHUE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IpPOOJIEMBbl, KOTOPblE MOXXHO PELIMTh MPHU MOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEANOI0KEHUE, OLIEHUBATH
IIPABUJIBHOCTD MOPSsIJIKA IPOBEIEHUS UCCIIEJOBAHUS, IPOBOAUTH BHIBOJIBI;

IPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB Tell
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTh JIaBJE€HUs BO3JyXa OT ero oO0bEMa, TeMmepaTypsl,
CKOPOCTH IIpolLlecca OCTBIBaHUSI M HarpeBaHUsl IpPH HU3IYyYEHUH OT I[BeTa H3Iydarouei
(moryomaroieil) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3alMs TeJl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsiliOB,
B3aMMOJCMCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJM3alllisl MAarHUTHBIX IIOJEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO TOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
HPENONI0XKEeHUs, cCOOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOT0 OO0OpYIOBaHUS, OMHCHIBATH XOJ
OTBITa U POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATH MPSAMbIE U3MEPEHHUs TEMIEPaTypbl, OTHOCUTEIbHONW BIAQKHOCTH BO3/yXa, CHIIbI
TOKa, HANpsOKEHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX NPUOOPOB U JaTYUMKOB (PU3MUECKHX
BEJINYMH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUH C YUETOM 331aHHON aOCONIOTHOM MOTPEUTHOCTH;

POBOJUTH HCCIEOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYrod ¢
HCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHBJIEHMSI MPOBOJAHHKA OT €ro

JJIMHBIL, TUIOIIaAn IMONCPEYHOro CCHCHUA W YACIBHOI'O COIIPOTUBIICHHA BCUICCTBA IIPOBOJHHUKA,



CHJIBl TOKa, MIYIIEro uYepe3 MpPOBOAHUK, OT HANPSHKCHUS HAa MPOBOAHHUKE, HCCIEIOBAHUE
MOCJE0OBATEIbHOTO M MApaUIeNIbHOTO  COCAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBATH
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(UKCHPOBaTh pe3ybTAThl MOJYYEHHON 3aBUCHMOCTH B BHJE TAaOJHUI M TpaduKOB, TPOBOIUTH
BBIBOJIBI 10 pe3yJIbTaTaM MCCIIEIOBAHHUS;

POBOJIUTH KOCBEHHbIE W3MEpEHUs (PU3MUECKUX BENWYMH (yHeNbHas TEIJI0EMKOCTh
BEILECTBA, CONPOTHUBICHUE IIPOBOJHHMKA, pPab0OTa U MOIMHOCTb 3IEKTPUUYECKOIO TOKA):
IUIAHUPOBATh M3MEPEHHsI, COOMpaTh SKCIEPHUMEHTAIbHYIO YCTAHOBKY, CIEAYS NPeIUIOKEHHOM
MHCTPYKIIMHU, ¥ BBIYHUCIIATH 3HAYCHUE BEINYHNHBL;

coO0JII0/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ J1a00opaTOpHBIM 000pYIOBaHUEM;

XapaKTepru30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHHUYECKHX YCTPOWCTB C
UCIIOJIb30BAHUEM HMX ONHCAHUSA (B TOM YHCIIE: CUCTEMa OTOILJICHUS JOMOB, TUTPOMETD, MapoBast
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUUK IIIEKTPUUECKOW SHEPTUH, JIEKTPOOCBETUTEIHHBIC
npuOOpBl, HarpeBaTeIbHBIC 3JCKTPONPHOOPHI (TMPUMEPHI), SJICKTPUUYECKHE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENb ITOCTOSIHHOTO TOKa), WCIOJBb3ysd 3HAHWS O CBOMCTBAax
(du3nyecKux SBICHUI U HEOOX0AUMBIE (PU3NIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPHUTENBHBIC TPHOOPHI IO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (OKHUJKOCTHBIH TEPMOMETpP, TEpMOC, MCHUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI IEKTPHUECKUX
erneil ¢ Mocie0BaTeIbHbIM U IapauIeIbHBIM COSANHEHHUEM DJIEMEHTOB, Pa3iifyasl yCIOBHBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

NPUBONUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEPax) MPAKTUIECKOTO MCIIOIh30BAHMUS
(bu3nUecKuX 3HAHUH B TIOBCETHEBHOW KHU3HM TSI 00ECTIeYeHUsT O€301IaCHOCTH TP OOpAIEHUH C
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe;

OCYIIECTBIISITh TOUCK HH(popMarmu (u3mueckoro coxaepkanust B MHTEepHETE, Ha OCHOBE
UMEIOIMXCS 3HAHWA M TyTéM CpPaBHEHHS JIOTIOJHUTENBHBIX HCTOYHHKOB  BBIJCISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

UCMOJIb30BaTh MpPH BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYNSPHYIO JIUTEPaTypy
(GU3NIECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE IMCHbMEHHbIE U KpaTKW€ YCTHblE COOOIIeHHs, 00o0Imas
UHPOPMAIIAIO U3 HECKOJIILKHX MCTOYHUKOB, B TOM YHCIIE MyOIMYHO MPEICTABIATH PE3yJIbTaThl

HpOGKTHOﬁ U1 I/ICCJIeJIOBaTeHBCKOfI ACATCIBHOCTH, IIPU O3TOM TI'PaMOTHO HCIIOJb30BaTh



M3Yy4YEHHBIN MOHATHIHBIN anmapaT Kypca (U3UKHU, COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAITUEH;

OpU  BBIMOJIHEHHMH YYEOHBIX MPOEKTOB UM  HCCIENOBAaHUN (U3NYECKUX IPOLIECCOB
pacnpeacissiThb O6H3aHHOCTI/I B IpyIimec B COOTBETCTBUU C IMMOCTABJICHHBIMU 3a/ladyaMu, CICAUTH 3a
BBIMIOJTHEHUEM IUTaHA JEUCTBUH M KOPPEKTUPOBATh €ro, OLICHWBATh COOCTBEHHBIM BKJAJ B
NESATENIbHOCTh ~ TIPYNIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aHUMOJCIHCTBHE, IPOSBISS
TOTOBHOCTP pa3peraTh KOHQIUKTHL.

IIpeaMeTHbIe pe3yJibTaThl OCBOEHHMSI NMPOrpaMMbl N0 (U3MKe K KOHIY 00y4yeHus B 9
KJjacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE AOJDKHBI OTpa)xarb CPOPMHUPOBAHHOCTH Y
0o0yyaromuxcs: yMeHHi:

HUCII0JIBb30BAaTh IIOHATHA: CucreMma OTC‘-IéTa, MaTcepurajibHasA TOYKa, TPAaCKTOPU,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO NBIKEHUS, nedopMmanus (ynpyras, IiiacTudeckas), TpeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh U MEPErpy3KH, IEHTP TAKECTH, aOCOIIOTHO
TBEP/0OE TENO, UEHTP TSKECTH TBEPAOIO TENa, pABHOBECUE, MEXAHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HTHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaTa 3JICKTPOMATHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh U ATbHO30PKOCTh, CIEKTPhl UCITYCKAHUS U TOIJIONICHUS, anbda-, 6eTa- u
ramMma-u3JIy4eHus, U30TOIbI, epHas YHEPTeTHKA;

pasiiniyatb  ABJICHHA (paBHOMepHOC H HCPABHOMCPHOC Hp?[MOJIPIHCfIHOG JBUXXCHUC,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEAaKTHBHOE IBUKEHHE, KolebaTeabHOoe
JIBUKEHHE (3aTyXarolle W BBIHYXKICHHBIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBIKEHUE,
OTpa)keHHE 3BYKA, MPSIMOJUHENHOE pacHpoCTpaHEHUE, OTPaKEHHE M NpPEJOMJIEHUE CBETa,
MIOJIHOE BHYTPEHHEE OTpaK€HUE CBETa, pa3jiokKeHHe Oeloro cBeTa B CIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHUE
JUHENYaToro CreKkTpa H3JIY4YeHHs) MO OMHCAHHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpYXalOUIeM MUpPE (B TOM
yrcne (u3NUecKue sSBICHUS B MPHUPOJE: MPIIKMBBI U OTIUBBI, NBUXeHHE MiuaHeT CoIHEYHOMN
CHUCTEMBbI, PEAKTUBHOE [BW)XEHHE >KUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMHU,
3EMIICTPACCHUC, celicMHUUecKHe BOJIHBI, IOYHaMH, 35XO, HOBETa TCJ, OINTUYCCKHUE SABJICHUA B
npupose, OHMOIOrHYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBIA pPATUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE pPaJAMOAKTUBHBIX U3JYyYEHUM HaA OpraHu3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIIENSTH CYIIECTBEHHbIE

cBoiicTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;



OTUCHIBAaTh HW3y4YEHHBIC CBONCTBA Tel W (U3UYECKUE SBJICHHS, HUCIOJNB3Ys (DHU3NUECKUE
BEJIMYMHBI (CPEIHsS U MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHXKEHHH, YCKOPEHUE,
nepeMenieHne, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHUs, CUjla YIPYroCTH, CHJIa TSXKECTH,
YCKOpPEHHE CBOOOJHOIO TaJCHHS, BEC Tella, UMIYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHUYeCKas
paboTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPTUS Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAS SHEPIUsl CXKATOW NPYXKUHBI, KUHETUUYECKas SHEPrusi, MOoJIHAsg MeXaHUYecKas
SHEPrus, MEPUOJ U YacToTa KojebaHWl, /UIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBETa, IOKAa3aTellb MPEJIOMJICHUS CpPEIbl), IPH ONMUCAHWW NPABHWIBHO TPAKTOBATH
(U3UYECKUH CMBICIT MCTIOJb3yEeMbIX BEIUYHH, 0003HAYEHUS U CIUHUIIBI (PU3UYCCKUX BEITUYMH,
HAXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYUHY C JIPYTUMH BEIHMYMHAMHU,
CTPOUTH TpapUKU U3YUICHHBIX 3aBHCUMOCTEH (PH3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U TMPOIECCHI, HCIOIB3YS 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYEPHO3UIUU CHJI, TPUHIUI
oTHocutenbHOCTH [amunes, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHS HWMITYJIbCA, 3aKOHBI
OTPaKEHUS U TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO0 W MacCOBOTO YHCEN IMpHU
AJIEPHBIX PEAKIMSIX, MPH ATOM (QOPMYIHPOBATH 3aKOH M 3aMUCHIBATh €ro MaTeMaTH4eCcKoe
BBIPQKCHHC;

OOBSACHATH (PU3NYCCKUE IMPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUNHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH
o0OBsicHeHHEe u3 2-3 JIOTMYECKHUX IIaroB C HCIOJb30BaHHEM 2-3 H3Y4YEHHBIX CBOWCTBa
buznyecKuX SIBICHUHN, PU3NIECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aja4yu (ONMUparolMecs Ha CUCTeMY M3 2-3 ypaBHEHUil), MCIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PM3UUYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a41
3aMKChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEJAOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI W (OpPMYIbI, HEOOXOIWMBIE [UIsI pEIIeHHs, IMPOBOAUTH pacUYEThl M OIEHUBATh
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NMUECKON BETUUUHBI;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (U3HUYECKUX METOJIOB,
WCIIOJIb3Ysl ONMCAaHWUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh
MPaBUIILHOCTh MOPSAIKA MPOBEAEHUS UCCIEA0BAHNS, TPOBOAUTH BBIBOJIBI,

WHTEPIPETHPOBATH PE3YIbTaThl HAOIIOIEHU U OIIBITOB;

MIPOBOJIUTH OMBITHI TIO HAOIIOACHHUIO (PU3UUYECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB TEI
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHMsI DHEPTHU, 3aBHCHMOCThH MEpHOAa
Kosie0aHu# MPYKUHHOTO MAasiTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KoJieOaHWH, MPSIMOJIMHEWHOE PacpoCTpaHEHUE CBETAa, Pas3lIoKeHHE OEJIoro

CBETa B CIIEKTP, U3yUYECHHUE CBOWCTB M300paXEHUS B IUIOCKOM 3€pKaJie U CBOWCTB M300paKeHUs



npeaMera B coOMparolei JIMH3e, HaOMI0IeH!E CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB M3ITy4EHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHUSs, OMUCHIBATH X0
OTIBITA U €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH NPH HEOOXOAMMOCTH CEPHUIO NMPSIMbIX W3MEPEHUH, ONpeeNnsis cpeHee 3HaueHue
HU3MepsieMOoi BeTUYMHBI ((POKYCHOE PaCcCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
criocoba n3MepeHust (M3MEpUTETHHOTO TPrOopa);

IIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PM3NUECKUX BEIUYMH C MCIIOJIB30BAaHUEM HPSIMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUXEHHUU 0€3 HayaabHON
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yriia
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJia NPEIOMIICHUS OT yrjia MaJeHHWs): IJIaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YNIbTATHl MOJIYUYCHHON
3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHUJAE TaOIuL M TpadUKoB, HNPOBOJUTH BBIBOJBI I10
pe3ysbTaTaM UCCIEOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUsI (PU3UUECKUX BEIHYHH (CPEAHSS CKOPOCTh M YCKOPEHHE
TeJIa TPU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOTHOTO TaIeHUs], KECTKOCTD MPY>KUHBL,
KO3(QULMEHT TpeHHUs! CKOJIbKEHMs, MEXaHHW4ecKas paboTa M MOILHOCTb, YacTOTa M IEPUOJ
KOJIEOAHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CICIys MPEII0OKEHHOW HHCTPYKIIUU, BEIYUCIISATH 3HAUCHHE
BEJIMYMHBI M QAHAJIM3UPOBATh IOJIyYCHHbIC PE3yJbTaThl 'C Y4ETOM 3aJlaHHOM MOIPEIIHOCTH
U3MEPEHHUI;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKH W3YUEHHBIX (U3WYECKHX MOJEJICH: MaTepHaibHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJO, TOUEUHBIN NCTOYHHUK CBETA, Iy, TOHKAs JIMH3a, [UIaHEeTapHas MOJEIb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOT O $1/1pa;

XapaKTeprU30BaTh NMPUHIUIBI JEHCTBUS M3YYCHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOUCTB C
UCTIOJIF30BAaHUEM HX OMHCAaHUS (B TOM YHCJE: CIUJAOMETD, TAaTUYUKHU TOJI0KEHUS, PACCTOSIHUS U
YCKOPEHHUs, pakKeTa, 5XO0JIOT, OYKH, IepUcKol, ¢oToammnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAaX (DU3MYECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3UUECKIEe 3aKOHOMEPHOCTH;

UCTIONIB30BaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOTMYECKMX TPOIECCOB MPHU pEUIeHHH Yy4yeOHO-
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS 300pakeHUIl B TNIOCKOM 3epKalie U
cobuparoIie TMH3e;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIUIO O MPUMEPAX) MPAKTUUECKOTO HCIIOIb30BaHUS



(bU3UYEeCKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /I 0OecTieueHrsi 6€30MacHOCTH MPU 00paIieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHs 3JI0POBbSl U COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYIIECTBIIATH IMOUCK HH(OpMaIK B IHTepHETE, CaMOCTOSTEIbHO (GOPMYIIUPYST TTOUCKOBBII
3alpoC, HAXOJAUTh IYTH OIPEICICHUS JIOCTOBCPHOCTH IOJYyYCHHOW HH(pOpPMAIMM HAa OCHOBE
UMCHOLIIUXCA 3HaHHI>i U JOIIOJITHUTCIBHBIX KCTOYHHUKOB,

UCIIOJIb30BaTh MpPHU BBIIIOJHEHUM Y4YEOHBIX 3aJaHWil HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy,
CIPAaBOYHBIC MaTepHalibl, pecypchl ceTd WHTEpHeT, BIIAJCTh NPHEMAaMHU KOHCIICKTHPOBAHHS
TeKCTa, Mpeodpa3oBaHus HHPOPMAIIUU M3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co31aBaThb CO6CTBCHHBI€ IINCBMCHHBIC U YCTHBIG COO6H.[CHI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I n3
HCCKOJIBKUX HCTOYHHKOB, HYGJ'II/I'-IHO HpeZ[CTaBJ'DITb pGSyHBTaTBI HpOGKTHOﬁ NJin
UCCIIEIOBATEIbCKON JCSATEIBHOCTH, TIPU 3TOM IPaMOTHO HCIIOJIb30BATh U3yUCHHBIH MOHSITUHHBIN
anmapar M3y4aeMoro pasjena (U3MKA U CONPOBOXK/ATh BBICTYIUICHUE TPE3CHTAIUCH C YUETOM

O0COOEHHOCTEH ayIUTOPUH O0YUAIOIINXCS.

B ¢denepanbHbIX W perHOHANBHBIX NPOIEAYypax OLEHKH KadecTBa 0Opa3oBaHUs
UCIIONB3YETCsl TepeueHb (KoauduKaTop) pacmpeAeNieHHBIX [0 KJaccaM MPOBEPsSEeMBIX
TpeOoOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHUs U IIEMEHTOB COACPIKAHMUS 1O (PUBHKE.

[IpoBepsiemble peAMETHBIE PE3YIBTATHl OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMbI OCHOBHOT'O OOIIIETO
oOpazoBanus (7 kiacc)

Kon IIpoBepsiemble MpegMETHBIE PE3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 0o0pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3ynbrara
11 UCII0JIb30BaTh U3YYEHHBIEC TOHATHS
1.2 pasnuyath SABJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

1.3 pacrio3HaBaTh TPOSIBIIEHHME M3YYEHHBIX (U3MYECKHX  SBICHUH B
OKpY>KaloIleM MHUpe, B TOM 4ucie (pU3HuecKue SBICHUS B MPHUPOJIE, MPU
3TOM NEpPeBOJUTh TNPAKTUYECKYIO 3a7adyy B Y4yeOHYIO, BBLIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUIN

14 OIMUCBIBATh U3YUCHHBIC CBOICTBA T€I U (1)I/I3I/I‘-ICCKI/Ie SABJICHUS, UCIIOJIB3Ys
(bI/ISI/ILIeCKI/Ie BCJIMYHHEI, npu ONMMCAHUM  TIPAaBHUJIBHO  TPAKTOBATH
@HSHHCCKHI\/'I CMBICJI UCIIOJIb3YCMbIX BCJINYHH, UX 0003HaYCHHS U CIANHUIIbI




(Gu3NYeCKUX BEJIWYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME JaHHYIO
GU3MUECKYl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TIpaduKH
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (bl/I3I/III€CKI/Ie SABJICHUA W TIPOUCCCHI,
HCIIOJIB3YSA  HM3YUYCHHBIC 3aKOHbI, IIpA 3TOM  O4aBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHAa M 3alMCbIBaTh €0 MAaTEMATHUYCCKOC BBIPAXKCHUEC

1.6

OOBSCHATH (PU3UUECKHE SBICHUS, ITPOLIECCHI M CBOMCTBA TN, B TOM YHUCIIC
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISTH MPUIUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH 00BsicHeHUE u3 1 - 2
JIOTUYECKHX IIaroB C OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacueTHble 3a7aud B | - 2 1eHCTBUS, MCHOJNB3Ysl 3aKOHBI U
dbopMyIbl, CBA3BIBAIONIME (U3NYECKUE BEITUYHMHBI: HA OCHOBE aHAIu3a
yCIIOBUS 3aJ]aud 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (pu3nueckue
BEJIMYMUHBI B (POpPMYJBl U MPOBOJUTH PaCUeThl, HAXOAWUTH CIPABOUYHBIC
JaHHbIE, HEOOXOUMbBIC JUISl PEUIeHHs 3aja4, OICHUBATh PEaTUCTUYHOCTD
MOJIy4eHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEHIUTh MPU [OMOIIA
(buU3MYECKUX METOJIOB, B OMMCAHUU HCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
npenanoyiokenue  (TUIOTe3y),  pasiuyarb W UHTEPIPETUPOBATH
MOJIYYEHHBIM pe3ysbTaT, HAXOJIWUTh OIIMOKM B XOJE OIbITa, JeNiaTh
BBIBOJIBI 110 €TI0 PE3yJIbTaTam

1.9

MPOBOAWTHh OMBITHI MO HAOMIONEHUI0 (DU3MUYECKUX SIBICHUU WU
(buznIecKux CBOWCTB TEJL: dbopmynupoBaTh MIPOBEPSEMbIC
MIPENIOJIOKEHUSI, COOMpATh YCTAHOBKY M3 MPEJI0KEHHOTO0 000py10BaHMs,
3aMMChIBaTh XOJ OIbITAa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATh MpPSIMBIE M3MEPEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX H
uu(ppoBBIX NPUOOPOB, 3alMCHIBaTh IOKa3zaHUs MNPUOOPOB C Y4YETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUYUHBI OT
APYro ¢ MCHOJIb30BAaHUEM INPSIMBIX HW3MEPEHHH, Yy4acTBOBATH B
IUTAHUPOBAaHUM  y4eOHOTO HUCCIEOBaHMs, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUd, CleAys NpeUIoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJIE
MPeIIOKEHHBIX TaOauI U Trpa@HUKOB, JAeJaTh BBIBOABI MO pe3yibTaTaM
HCCIIEN0BaHUSA

1.12

MPOBOAUTh KOCBEHHBbIE H3MEpeHUs (PU3UUECKHX BEJIWYHUH, CIEAys
MPEIIOKEHHOW WHCTPYKLUMU: TPU BBINOJIHEHUHM HW3MEPEHH coOuparthb
JKCIICPUMEHTAIBHYI0 YCTAHOBKY U BBIUMCIATH 3HAYCHHE MCKOMOMU




BCINYHHBI

1.13

COOJIIO/IaTh MpaBHiIa TEXHUKH 0€30MaCHOCTH IPU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM

1.14

yKa3bIBaTh NPUHIMIBI JEHCTBUS NMPHOOPOB M TEXHHYECKUX YCTPOWCTB,
XapaKTepU30BaTh IMPHUHIMIBI JEHCTBUS W3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C NOMOIIBIO WX OMHCAHUS, MCIIOJIB3YS 3HAHHS O
CBOWCTBaX (PM3MYECKHUX SBICHUN M HEOOXOMUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAUTH  NPHUMEPHl  (HAXOAUTH  HMHGOPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCHOJIb30BaHUS (M3NYECKUX 3HAHWHA B ITOBCEAHEBHOM
KHU3HH JUTIsE oOecrieueHus: 6€30MacHOCTH MpH OOpalleH!H ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3[0POBbS W COOJIIOJCHHSA
HOPM KOJIOTUYECKOT0 TIOBEICHHS B OKPY)KaIOIIeH cpefe

1.16

OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(poOpMmanmu B ceth MHTEpHET B
COOTBETCTBUU C 3a/IaHHBIM IMOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM MW TYTEM CPABHEHUS PA3JUYHBIX HCTOYHUKOB BBIACISATH
nHpOpMaIIUIO, KOTOpasl SBISICTCS TMPOTUBOPEUMBOM WM MOXKET OBITh
HEJOCTOBEPHOM

1.17

WCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 33aJJaHUN HAayYHO-TOIYJSPHYIO
TuTepaTypy (pU3ndeckoro couepikaHus, CIpaBoOYHbIe MaTepUaibl, peCypChbl
cetu MHTepHeT, BianeTb NpUEMaMH KOHCIEKTUPOBAaHUSA TEKCTa,
npeoOpa3oBanus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MHUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 - 3 UCTOYHUKOB MH(pOpMaIMK (HU3UIECKOT0 COJACPKAHUSA, B TOM
qucae MyOJUYHO JenaTh KpaTKUe COOOIEHHs O pe3yibTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIEJOBAHUM, NPU HSTOM TIPAMOTHO HCIIOJIb30BaTh
U3YYEHHBIH TOHATUHHBIN amnmapar Kypca (HU3UKH, COINPOBOXKAATH
BBICTYIUICHHE IIpE3eHTaen

1.19

IIPU BBINOJHEHUH Y4YeOHBIX NPOEKTOB M HCCIEIOBAaHUI pacnpenensTh
0053aHHOCTH B TpPYIMIE B COOTBETCTBUU C IOCTABJICHHBIMM 33Ja4aMH,
CIEIUTh 3a BBIIOJHEHHEM IUIaHa JEUCTBHM, AaJEeKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JEATENbHOCTb  TPYMNIbI,  BBICTPAauWBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINAX

ITpoBepsiemble y1eMEHTHI coepkanus (7 Kiacc)

Kon
paznena

9JICMCHTAa

KOI[ HpOBCpHCMHe 9JICMCHTHBI COACPKaHUA




OU3NKA U EE POJIb B ITO3HAHNHN OKPYXAIOIIET'O MUPA

11 ®usuka - Hayka o npupone. Senenus npupoxasl. dusndeckue
SIBIICHUSI: MEXaHHYECKUE, TEIUIOBEIE, JNEKTPUIECKUE,
MarHUTHEIE, CBETOBBIC, 3BYKOBEIE

12 dusnueckre BeMMYMHBL. 3MmepeHue (U3NUECKHX BEJIWYHUH.
Puznueckue npuOOpEI. ITorpemnocTs U3MEPECHUM.
MesxtyHapoiHasE CUCTEMA STUHUIL

1.3 EcTtecTBeHHO-Hay4YHBIE ~ METOJ ~ MO3HAHUSA:  HaOJIOJEHUE,
MOCTAHOBKA HAyYHOTO BOINPOCA, BBIIBIDKEHHUE THUIIOTE3,
IKCIIEPUMEHT o MIPOBEPKE TUTIOTE3, 00BsICHEHUE
Ha0JII0/1a€MOT0 SBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIIeH

15 [TpaxTrueckue pabOTHI:

H3mepenne pacCcTOSHUIA.

N3mepenne oObeMa KUAKOCTH U TBEPAOTO Tela.

Omnpenenenue pasMepoB MajbIX TE.

Nsmepenne  rtemmepaTypbl OpU  MOMOIIM  KUJKOCTHOTO
TEPMOMETPA U JATUYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA

2.2 JBmwxenne uactui BemecTBa. CBsA3b CKOPOCTH JBH)KEHUS
YacTHI] ¢ TeMIiepatypoil. bpoynosckoe auxkenue, 1uddysus

2.3 B3aumopeiicTBue ~ yacTHI]  BEIIECTBA:  NPUTSDKEHUE U
OTTAJIKMBAHUE

2.4 ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH
U TBEPABIX (KpUCTANIMYECKHX) Tel. B3auMocBsizp Mexny
CBOWCTBAMH BEUIECTB B PAa3HBIX arperaTHbIX COCTOSIHHAX M WX
ATOMHO-MOJIEKYJISIPHBIM CTPOSHUEM

2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI

2.6 [TpakTHyeckue paboOTHI:

OneHka auameTrpa aromMa METOJIOM psAAOB (C UCHOJIb30BAHUEM
dororpaduii).

OnpITHI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.

OnpITel MO OOHAPY)KEHHIO JIEHCTBUS CHJI MOJIEKYJISPHOTO
HNPUTSKEHUS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanuueckoe ABUKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JIBIJKEHUE

3.2 Cxopoctb. CpeHsisi CKOPOCTh MIPU HEPABHOMEPHOM JIBHKEHUU.
Pacyer myTu ¥ BpeMeHH JBUKEHUS

3.3 SlBiieHne MHepUMHU. 3aKOH MHEpUMHU. B3auMojencTBue Ten Kak
MpUYMHA U3MEHEHHs] CKOPOCTH JIBIKEHHUA Tesl. Macca Kak Mepa
WHEPTHOCTH TeJja

3.4 [InotHocts BemiecTBa. CBSI3p IJIOTHOCTH C  KOJUYECTBOM
MOJIEKYJ B €JUHUIIE 00beMa BellecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TE

3.6 Cuna ynpyroct u 3akoH ['yka. Mi3MepeHue Cuiibl ¢ TTOMOIIBIO
JMHAMOMeETpa

3.7 SIBnenue TAroreHus M cuia TsokecTd. Cuila TSHKECTH Ha JIPYTHX
manerax. Bec rena. HesecomocTs

3.8 Cuna tpenus. TpeHre CKONbXKEHUS U TPEHUE MOKOs. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9 CnoxxeHue  cuJl, HalpaBJICHHBIX IO  OJHOM  MIPSIMOH.
PaBHozelicTByIOIAs CHIT

3.10 [TpakTrueckue paboOThI
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BIDKEHUS (IIapuka B
KHUJIKOCTH, MOJIEIIU 3JIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajee).
OnpeneneHue cpenHel CKOPOCTH CKOJIbXEHHs Opycka WiIH
IapyvKa Mo HAKJIOHHOM MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO TeNa.
OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCHMOCTb  PACTSKEHHS
(nedopmaniun) Ipy>KUHBI OT MPUITOKEHHON CHITBIL.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIbXKEHHUsI OT Beca Teja U XapaKTepa COMPHUKACAIOIINXCS
ITOBEPXHOCTEN

3.11 dusnueckre SBICHUS B TMPUPOJE: TPHUMEPHl JBIKEHUS C
pa3IMYHBIMM CKOPOCTSMHM B JKMBOM M HEXHUBOM NPHUPOE,
JIEMCTBUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETD, OIIITUITHUKI

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Jasnenue tBeproro tena. CrocoObl yMEHBIICHUS U YBETHUCHUS

JTABJICHHUS

4.2 JlaBneHue rasza. 3aBHCHMOCTH JIaBJICHHS Ta3a OT o0ObeMma,
TEMIIEPATYPhI

4.3 [lepenava naBieHUs TBEPABIMH TEJIaMH, )KUJIKOCTSAMHU U ra3aMu.
3akon [lackans. [lHeBMaTHUECKHUE MAIITMHBI

4.4 3aBUCUMOCTH JIaBJICHUS JKUIIKOCTH oT TJTYOWHBI.
I'unpocratnueckuit  mapagokc.  CooOmaroniecss  COCyAbl.
['unpaBnuyecKkue MEXaHU3Mbl

4.5 Atmochepa 3emmu u atMmochepHoe gaBieHue. [IpuunHBI
CyIIECTBOBaHUS  BO3AyIIHOW  oOomoukw  3emuu.  OmbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHHS OT BBICOTHI
HaJ YPOBHEM MOpsI

4.6 N3mepenne atmochepHoro nabieHus. [Ipubopsl a1 uamMepeHus
aTMoc(hepHOro JaBiIeHHUS

4.7 JleiicTBHe JKMIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJoO.
BrrtankuBaromias (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8 [InaBanue Ten. Bo3ayxonnaBanue

4.9 [IpakTuyeckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH Beca Tela B BOjAEe OT oObeMa
MOTPYKEHHOW B )KHJIKOCTh YaCTH Tella.
Omnpenenenre BBHITAIKUBAIONICH CHUITBI, JEHCTBYIOIIEH Ha Teo,
MOTPYXEHHOE B KHUJIKOCTb.
[TpoBepka HE3aBHCUMOCTH BBITAJIKUBAOIIEH CHUIBI,
JEHCTBYIOIIEH Ha TEO B KUAKOCTH, OT MACChI Tela.
OnBITHI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTH BBITAIKHBAIOIICH
CUJIBI, JIEUCTBYIONIEH HAa TEJIO B IKUIKOCTH, OT o0ObeMa
MOTPYKEHHOW B KHJKOCTh YacTH Tela W OT IUIOTHOCTH
KUJTKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOJKH U
ompezieNieHue ee rPy30N0ILEMHOCTH

4.10 dusnyeckue SBIEHUS B MPUPOJE: BIMUSIHHUE aTMOc(hepHOro
JIABJICHHSI HA KHUBOW OpTaHU3M, TJIaBaHUE PHIO

411 TexHUYEeCKHEe YCTPONCTBA: COOOIIAIOIINECS] COCYBI, YCTPOUCTBO

BOJIOTIPOBO/IA, THUAPABIMYECKHA Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MIOPITHEBOIH HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPT' U




5.1 Mexanunueckas pabota

5.2 Mexaunueckasd MOIIHOCTD

5.3 [IpocTeie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5 "3omotoe mpaBmwio" wmexanuku. Kosddumment monesHoro
JeficTBUS MeXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHuManbHas 3HEPTUU TeNA, TOJHATOrO HaJl 3eMiei
5.7 Kuneruaeckas sHeprus
5.8 [TonHass ~MexaHuyeckass »JHeEprusi. 3aKOH HU3MEHEHUs W

COXpaHCHHUA MeXaHU4YeCKOM OHCPIun

5.9 [IpakTuyeckune paboOTHI:

Onpenenenne paboOTBl CHIIBI  TPEHUS TPU PaBHOMEPHOM
JBHKEHHUH TeJa [0 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHUS pblyara.

N3amepenne KIIJ] HaKIOHHOM MIIOCKOCTH.

W3ydeHue 3akoHa COXpPaHEHUS MEXaHHUUECKOH SHEepTUU

5.10 duznyeckue ABJICHUS B IMpHUPOLAC: pbldaru B TCJIC YCIOBCKA

5.11 TexHu4eckue yCTpONCTBA: pblyar, MOABW)KHBIA M HENOABUKHBIN
OJIOKH, HAKJIOHHAS! TNIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOMN
o0pazoBartebHON MTporpamMmsI (8 Ki1acc)

Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNpHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yJibrarta
1.1 HUCIIOJIL30BaTh NOHATUSA
1.2 pa3auyath SBJICHUS IO ONMHMCAHUIO UX XapaKTePHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PU3NIECKOE SIBICHUE
1.3 pacrmio3HaBaTh TPOSBICHUE W3YYCHHBIX  (U3HUSCKUX  SBIICHUH B

OKpY’KaloIlleM MHpE, B TOM 4Hclie pU3NYecKue SBJICHUS B MPUPOJE, MpU
TOM TMEPEeBOJUTh NPAKTUUYECKYIO0 3ajayy B Yy4eOHYIO, BBLIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUMN




1.4

OIMCHIBATh U3yUYCHHbIE CBOICTBA TeNl M (PU3NYECKUE SBICHUS, HCIIONB3YS
¢usnyeckue BEIMYUHBI, TPU  OMHMCAHUHM TPABWIBHO  TPAKTOBATh
(bu3MYECKUN CMBICII HCIONb3YEMbIX BEIHYMH, 0003HAYEHUS U €IUHUIIBI
(¢bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUUH

1.5

XapaKTCpHU30BaATb CBOICTBa TECII, (bI/ISI/I‘leCKI/IC SABJICHUA MW IIPOLECCHI,
HCIIOJIB3YyA  HM3YUYCHHEBIC  3aKOHBI, Inpu 92TOM  J1aBaTb CJIOBCCHYIO
(bOpMyanOBKy 3aKOHAa M 3alrMCbIBaTh €0 MAaTEMATHUYCCKOEC BBIPA)KCHUEC

1.6

OOBSICHATh (U3NYECKHE NPOLIECChl W CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIIATH
IPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBsiICHEHWe u3 1 - 2
JIOTHYECKUX IIaroB ¢ MOMOILIbIO | - 2 M3y4YEeHHBIX CBOHCTBA (U3UYECKUX
SBJICHH, (PU3UIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemars pacueTHble 3aJayd B 2 - 3 NEHCTBUSA, MCIONb3Ys 3aKOHBI U
(dbopMmyinbl, cBs3bIBaroIIMe (hU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHs 3aJaud 3alMChIBATH KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
TaHHBIX IS peIIeHUs 3aJa4yd, BHIOMpAaTh 3aKOHBI M (OPMYIIBL,
HEOOXOAMMBIC /ISl €€ pEUICHUs, NPOBOAHWTH pPAcUyeThl W CpPaBHHUBATH
MOJTyYeHHOE 3HaYCHHE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTb IPOOJIEMBbl, KOTOpPbIE MOYKHO PpEUIUTh IMPU I[TOMOIIU
(U3NYECKUX METOJIOB, HCIONB3YSl OIMCAHHE WCCICIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  NPEIAIIOJIOKEHNE, OLICHUBAaTh IPAaBUIBHOCTh IOPsAJIKA
IIPOBEACHUS UCCIIEI0BAHMS, I€JaTh BBIBOIBI

1.9

MPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3UYECKUX SBICHUU WIIH
(buznIecKux CBOWCTB TEJL: dbopmynupoBaTh MIPOBEPSEMbIC
MIPENIOJIOKEHUSI, COOUpATh YCTAHOBKY U3 MPEIOKEHHOTO0 000pYyI0BaHMS,
OMHCHIBATh XOJ OIBITA U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSMbIE U3MEPEHUS C UCIIOIb30BaHUEM aHAJIOTOBBIX PHUOOPOB
U JaTYUKOB (DPU3MUYECKUX BEJIIMYUH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUM C
YU€TOM 33J]aHHOM a0COJIFOTHON MOTPEIIHOCTH

1.11

MIPOBOJIUTH UCCJIEIOBAHNE 3aBUCUMOCTH OJHOM (hPU3UUYECKON BEITUYUHBI OT
Jpyrol ¢  UCIOJb30BAaHUEM TMPAMBIX HW3MEPEHU: IUIAHUPOBATh
HCcCe0BaHNe, COOMpaTh YCTAHOBKY WM BBHITIOJHATH WU3MEPEHUS, CIETys
MpEeAVIOKEHHOMY  TIIaHy, (UKCHpOBAaTh  PE3YJbTAThl  MOJTYYECHHOU
3aBUCHMOCTH B BUJIEe TaOIHIl U TpaUKOB, ENaTh BBHIBOJIBI 110 pe3yiIbTaTaM
HCCIICIOBAHUS

1.12

IMPOBOANTE KOCBCHHBIC H3MCPCHUA (bHSPI‘IeCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, (Q1(13%




HpG,Z[.HO)KCHHOﬁ HHCTPYKIUU, U BEIYUCIIATh 3HAUYCHUC BCJINYHUHBI

1.13

COOJIIO/IaTh MpaBHiIa TEXHUKH 0€30MaCHOCTH IPU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM

1.14

XapaKTepU30BaTh IMPHUHIMIIBI  JEHCTBUS W3YyYCHHBIX NPUOOPOB W
TEXHUYECKHX YCTPOICTB C ONMOPOW HA MX ONHMCAHMS, HCHOIB3YS 3HAHUS O
CBOWCTBaX (M3MYECKUX SBICHUH W  HeoOXoaumble (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacno3HaBaThb NPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIE
HpI/I60pBI o cxeMaM " CXCMATHYHBIM PHCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKUX I.IGHGFI C II0CJICAOBATCIIbHBIM u napajjicJIbHbIM
COCMHEHUEM D3JIEMEHTOB, pa3jinyasl yCIOBHBIE O0OO3HAUEHUS HIIEMEHTOB
3JIEKTPUYECKUX LIETIEN

1.16

OPUBOAMTH  TPUMEPHl  (HAXOAWTH  HMHGOPMAIMIO O  MPUMEPaAX)
MIPAKTUYECKOI0 MCIIOIb30BAHUS (U3NYECKUX 3HAHUI B IOBCEAHEBHOMU
AKHU3HU Ui obecrieueHus: Oe30MMacHOCTH MpU 00pallleHuu ¢ npudopaMu u
TEXHUYECKUMH YCTPOICTBaAMH, COXpPAaHEHUS 3JI0pPOBbS U COOJIIOJCHUS
HOPM DKOJIOTMYECKOTO IOBEJCHHS B OKPYIKAIOILIEN Cpelie

1.17

OCYIIECTBIIATh TMOMCK WH(pOpMAMU (UIUIECKOTO COJCPKAHHUA B CETH
HNHTepHer, Ha OCHOBE HMEIOUIMXCS 3HAaHUM M IIyTEM CpPaBHEHMS
JIONOJTHUTEIbHBIX UCTOYHUKOB BBIJIENATH MH(DOPMAIMIO, KOTOpast SBISETCS
IPOTUBOPEYNBON MIIM MOXKET ObITh HEZOCTOBEPHOI

1.18

HCIOJIb30BaTh NPU BBIIOJHEHUH YUEOHBIX 33JJaHUN HAayYHO-TOMYJSPHYIO
JTUTEpaTypy (pU3NYECKOro coiep KaHusl, CIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHTepHeT; BiajeTb MNpUEMaMH KOHCIEKTUPOBAaHUSA TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas uHPOpPMAIMIO W3 HECKOJBKHUX HCTOYHHKOB (DPU3HUECKOTO
CONep>KaHusi, B TOM 4HCIEe NYyOIMYHO TPEACTABIATh PE3yIbTaThl
MPOEKTHON WM MCCIEAOBATEIbCKON NEATENBHOCTH, MPH 3TOM T'PaMOTHO
WCIONIb30BaTh M3YYCHHBIH TMOHATHHHBIA ammapar Kypca (HU3HKH,
COIIPOBOYX/IATH BBICTYIUICHHE MTPE3CHTAIHCH

1.20

IPU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX
MPOIIECCOB paclpeneNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMU, CJIICIUTD 3a BBIIIOJHEHUEM IUIaHA JEHCTBUU U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLIEHWBaTh COOCTBEHHBIM BKJIaa B
NEeATEIbHOCTh TPYIIBI, BBICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MIPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

ITpoBepsiemble 2JIEMEHTHI coiep KaHus (8 Kiacc)




Kon Kon [IpoBepsieMble 2IEMEHTHI COAECPHKAHUS
paszaena 3JIEMEHTA
6 TEIUJIOBBIE ABJIEHU A

6.1 OCHOBHBIE TIOJIOXKEHHUS MOJEKYIIPHO-KMHETUYECKOH TEOopHH
cTpoeHusl BemiectBa. Macca M pa3Mepbl MouieKynd. OIIBITHI,
MOJATBEPXKAIOIINE  OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUHU

6.2 Mogenu TBEpAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHHIMA
BemiecTBa. Kpucrammmueckue n amopgHbIe Tena

6.3 OOBbsicHEHHE CBOMCTB ra30B, >KMJKOCTEH M TBEpPABIX TEJ Ha
OCHOBE I10JIO’KEHHH MOJIEKYJISIPHO-KMHETUYECKON TeOpHH

6.4 CMauuBaHue U KalWUISIPHBIE SBICHUS

6.5 TernoBoe pacipeHne U CKaTHe

6.6 Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIIOBOTO
JBYDKCHUS YaCTHIL

6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
SHEPTHUU: TeIIoNepeaada U COBEPIICHHE PaOOThI

6.8 Buasl  Temnonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIMS,
U3Iy4eHue

6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0OEMKOCTh BEIIECTBA

6.10 TeriooOMeH W TEIJIOBOE paBHOBeCHE. YpPaBHEHHE TEIUIOBOTO
OanaHca

6.11 [InaBneHne W OTBEpACBAHME KPHUCTAUIMYECKUX  BEIIECTB.
VY nenpHas TEIoTa MIaBIeHUs

6.12 [Tapoobpa3zoBanue u kouaeHcauus. HMcnapenue. Kumnenue.
VnenpHas TerioTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO JTaBICHHS

6.13 BnaxuocTs Bo3yxa

6.14 OHeprus TOIUIMBA. Y IeJIbHAas TEIUIOTa CrOPaHMsI

6.15 [Tpunuuner pabotel TemnoBelx nBuratenedt KIIJ[ TemoBoro
nBuratels. TeroBslie IBUTATENN U 3allIUTa OKPYKAFOIIEH CpeIbl

6.16 3aKOH COXpaHEHUS] W TIPEBpAlICHUS HHEPTUH B TEIUIOBBIX




nporeccax

6.17 [TpakTuyeckue pabOTHI:
OnpiThl MO OOHApY)KEHMIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
IPUTSKEHUS.
OnpITHl MO BBIPAIMBAaHUIO KPUCTAJUIOB MOBAPEHHOM COJNM WM
caxapa.
OnbITel 10 HAOMIOAEHUIO TEIUIOBOIO PACHIMPEHMs Ta3oB,
KUAKOCTEH U TBEPIBIX TEIl.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE LINpPUILIA.
OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTD AABJICHUS BO3/yXa OT
€ro 00beMa 1 HarpeBaHus WIHM OXJIAXKIECHUS.
[TpoBepka TUMOTE3H! TUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOHMKA
KHUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIEpaTyphl.
HabOmronenue u3MEHEHMs BHYTPEHHEH SHepruum Tejna B
pe3yibTare Terionepeaayl U padboThl BHEIIHUX CHUIL.
HccnenoBanue sBICHHMS TEIUIOOOMEHAa IMPU  CMELIUMBAaHHUU
XOJOAHOMW U TOPSYEU BOIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOMOH IIPHU
TEII000MEHE C HArpeThIM METAJUIMUECKUM LIUIHH]IPOM.
Onpenenenue yAEIbHOU TEIII0EMKOCTH BELIECTBA.
HccnenoBanue mpouecca UCIapeHusl.
Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/TyXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA

6.18 dusnyeckue SBJICHUS B MPUPOJIE: OBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBJIEHUS B TPUPOJE, KPUCTAIIBI B IPUPOJIE,
nznyyenue CoiHIa, 3amep3aHue BOJAOEMOB, MOPCKHE OpH3bI;
o0pa3oBaHUE POCHl, TyMaHa, HHesl, CHera

6.19 TexHuueckue yCTpOHCTBA: KaIWJUIApPBL, PUMEPBI

MCIOJIb30BAaHUsl KPUCTAIIJIOB, XHUAKOCTHBIM TEPMOMETp, TaT4YUK
TEMIEPATYpbl,  TEPMOC,  CUCTEMA  OTOIUIEHUS  JOMOB,
TMUTPOMETpPBI, TICUXpOMETp, THapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPAHHUS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB

7.2 BzaumopeiictBue  3apsbkeHHbIX  Ted.  3akoH  Kynona
(3aBI/ICI/IMOCTI) CHIJIBI BSaHMO)IeﬁCTBHﬂ 3apsKCHHBIX TEI OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXKY TE€JIaMH )

7.3 OnekTpuueckoe moisie. HanpspkeHHOCTh 3JEKTPUYECKOTo MOJIs.

[lpuHuun  cynepmo3ulMM  3JEKTPUYECKHUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)




7.4

Hocurenu JNEKTPUUECKUX 3apsa0B. OnemMeHTapHBIN
anekTpudyeckuil 3apsan. Crpoenue aroma. IIpoBogHuku u

TUAJIEKTPUKH

7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

7.6 DNEeKTPUUECKU TOK. Y CIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOTO
ToKa. VICTOYHUKH TOCTOSTHHOTO TOKa

1.7 JleficTBUSL  3IIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECcKoe HapsHKeHNe

7.9 ComnpoTuBieHUE TMPOBOJHHMKA.  YJIEIbHOE  CONPOTHUBIICHHE
BELIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOTHUKOB

7.12 PabGota M MONIHOCTH 3JEKTPUUYECKOro Toka. 3akoH JIxoyms-
Jlenma

7.13 DNEeKTpUYECKUE LIETIN U MOTPEOUTENN IEKTPUUECKON SHEPTUHU B
obITy. KopoTkoe 3ambikaHue

7.14 ITocTostHHEIE MAartiuThl. BszaumopeiictBue IOCTOSIHHEIX
MarHuTOB

7.15 MarnutHoe moje. MarautHoe nojie 3eMJIM U €ro 3HAYeHHUE IS
JKU3HU Ha 3emiie

7.16 OneiT  Opcrena. MarHutHoe ToNe OSJEKTPUUECKOTO  TOKa.
[TpuMeHeHne IeKTPOMArHuTOB B TEXHUKE

7.17 JleiicTBE MAarHMTHOrO IOJIsI Ha MPOBOJHUK C  TOKOM.
DJeKTpoABUTATENh  IMOCTOSHHOTO  TOKa.  Mcmonb3oBaHue
DIIEKTPOJBHUraTeNied B TEXHHUYECKUX YCTPOMCTBaX H Ha
TpaHCHIOPTE

7.18 Oneitel Dapanes. SBiIeHHE HIEKTPOMATHUTHOW WHAYKIHUU.
IIpaBuno Jlenna

7.19 OnexTtporeHeparop. CrnocoObl MOMY4YeHUs  IJIEKTPUUECKOM
SHEPruM. DJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUU

7.20 [TpakTnyeckue paboOTHI:

OmnbITE O Ha6J'IIO,[[CHI/IIO QJICKTpU3aluu TCJI HHILYKHHCﬁ " 1npu




COIIPUKOCHOBEHUMU.
HccenenoBanue NeUCTBUSA 3JIEKTPUYECKOTO IOJISA HA MPOBOJHUKH
U IUDJIEKTPUKH.

CO6opka u npoBepka pabOThl JIEKTPUUECKOM LENHU MOCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoBaHUE CUIIBI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI  TOKA, MIYIIETO 4Yepes3
pPE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA U HANPSDKEHUS HaA
pesucrope.

OneITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH  JJIEKTPUYECKOTO
CONPOTHUBIICHUS IIPOBOJHHMKA OT €ro JUIMHBL, IUIOIAJU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBUJIa CJIOKECHHUS HaIPSHKEHUN pu
IIOCJIE0BATEIBHOM COCIUHEHUH IBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWJIBI TOKa IpU NapajuIeIbHOM
COCIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHl IEKTPUUECKOrO TOKA, MIYIIErO 4epes
pe3ucTop.

OnpeneneHre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIIAEIIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHWJIBI  TOKA, MIYLIETO 4Yepes
JIaMII0YKY, OT HaIIpSDKEHUSI Ha HE.

Omnpenenenne KIIJ| HarpeBaTens.

HccnenoBanue MAarHUTHOIO — B3aMMOJEWCTBHUSL  ITOCTOSTHHBIX
MarHuTOB.

N3yueHne MarHMTHOTO IOJS TOCTOSHHBIX MAarHUTOB IIPU MX
00BbEeTMHEHNH U pa3/ieTIeHHH.

HccenenoBanue NEeUCTBUA DJIEKTPUYECKOIO TOKA Ha MarHUTHYIO
CTPEIIKY.

OnbITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI
B3aUMOJICVCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHWJIbI TOKa U
HaIlpaBJICHUS TOKA B KaTyLIKE.

N3yuenune neicTBrUS MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
KoHcTpyrpoBanue u usyueHue padoThl AIEKTPOABUTATENS.
N3mepenue KIIJI anexTpoaBurarenbHOl yCTaHOBKH.

OneITbl 1O MCCIENOBAHUIO  SIBICHUSA  JJIEKTPOMarHUTHON
MHIYKLUN: UCCIIEIOBAHNE U3MEHEHUN 3HAYCHUS U HallpaBIICHUs
WHIYKIIUOHHOTO TOKa

7.21

®du3nyeckue SBJICHUS B npupoac: SJICKTPUUYCCKUC ABJIICHHA B
aTMOC(l)Cpe, QJICKTPUYCCTBO JKUBBIX OpPraHU3MOB, MArHUTHOC
IIOJIC 3CMJ'II/I, z[peﬁ(b MMOJIFOCOB, POJIb MAr"HuTHOIO IOJA IJId
JKHM3HH Ha 3CMJ'IC, MOJIAPHOC CUAHUC




7.22 TexHuueckue  ycTpoHCTBa: AJIEKTPOCKOTI, aMIepMeTp,
BOJIETMETP, PpEOCTaT, CYETYUK OJICKTPUUECKON  »HEpruw,
AIIEKTPOOCBETHTEIbHBIC puoopHI, HarpeBaTeIbHbIC
AIIEKTPOIIPUOOPEI (TIPUMEPBI), SITEKTPUIECKUE MTPEJOXPAHNUTEIH,
AIIEKTPOMArHUT,  JJEKTPOABHUIATENb  IOCTOSIHHOTO  TOKa,
reHepaTop MOCTOSIHHOTO TOKa

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM

o0OpasoBaresbHON ITporpamMmsl (9 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTarta

IIpoBepsiemble IpEeAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs

11

HCII0JIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pa3nuyath SABJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE

1.3

pacrio3HaBaTh IMpOSIBIIEHHME M3YYCHHBIX (U3MYECKMX  SBJICHUA B
OKpY’KaloIlleM MHUpe, B TOM uucie (pU3MUecKue SBICHUs B MPHUPOJIE, NPU
9TOM MEpPEeBOAUTH MPAKTUYECKYIO 3aJady B Yy4YeOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

14

OIUCHIBATh U3y4YEHHbIE CBOICTBA Tesl U (U3NYECKUE SBJICHUS, HCIIONb3Ys
¢usnyeckue BEIMYUHBI, TPU ONHMCAHUM TPABWIBHO TPAKTOBATh
(u3NYECKU CMBICII HMCITIONb3YEMbIX BEIMYMH, 0003HAYEHUS] U €IUHUIIBI
(¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO
¢u3NyYeCKyl0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpapuku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapakTEepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS W TIPOLECCHI,
WCMOJIb3ysl HM3YYEHHbIE 3aKOHBI, TMpPH OSTOM JaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XApPAKTepa: BBIABIIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsicHEHWe u3 2 - 3
JIOTUYECKHUX IIaroB C MOMOIIbIO 2 - 3 M3yYEHHBIX CBOMCTBA (PU3HUECKUX
SABJICHUM, (PU3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemarh pacdyeTHbIe 3aja4yd (omMparonmecs Ha cuctemy w3 2 - 3
YpaBHEHHUI), UCTIOJb3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3aJaud 3allMCBIBATh KPATKOE
yCJIOBHE, BBIABIIATH HEAOCTAIOLINE WM HW30BITOYHBIE JaHHBIE, BHIOMPATH




3aKOHBI U (1)OpMy.]'H>I, HGO6XOI[I/IMI>I€ AJId pCUHICHUA, TPOBOAUTL PACUCThI U
OLCHUBATL  PCAIIMCTUIHOCTDH MOJIYYCHHOT'O 3HaA4YCHUA (I)H3H‘I€CKOﬁ
BCJIIMYHUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIIUTh TIPU TOMOIIH
(GU3NYECKUX METOJIOB, HCIOJb3YS OIMCAHHE HCCIECIOBAHUSA, BBIICIATH
IIPOBEPAEMOE  NPEANOJIOKEHUE, OLIEHUBATh IPAaBUIBHOCTh HOPs/IKA
IIPOBEICHUSl  UCCIENOBaHMs, JellaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB

1.9

MPOBOAWTHh ONBITHI 10 HAONIOJACHUIO (PU3MUECKHUX SBICHHA WIH
(U3MYECKUX CBOMCTB TEN: CaMOCTOSITENILHO CcOOUpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa OOOpYyIOBaHUS, OIUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMbBIX U3MEPEHUH, Onpeaeiss
CpellHee 3HA4YCHHUE UW3MEPSIeMOi BEIUYMHBI ((DOKYCHOE pacCTOSIHHE
coOuparomeld JHH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpeHUs
(u3MepuTeIpHOTO IPHOOPA)

1.11

IIpOBOAUTL HCCICOAOBAHHUC 3aBUCHUMOCTEH (bHSH‘ICCKI/IX BCINYHNH C
HUCIIOJIb30OBAHHUEM  IIPSAMbBIX HSMCPCHHﬁI IJIaHUPOBAThb HCCICOOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTAaHOBKY, (1)I/IKCI/IpOBaTB PE3YyJIbTAaThl
HOHy‘lGHHOﬁ 3aBUCHUMOCTH (bI/IBI/I‘ICCKI/IX BCINMYHMH B BHIC Ta6J'II/II_[ u
Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAHUA

1.12

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHus, coOMupaTh HKCHEPUMEHTAJIbHYI) YCTAaHOBKY M BBIIOJHSTH
U3MEPEHMS, Clenys INPEIJIOKEHHON HMHCTPYKLMWHU, BBIYUCIATH 3HAYCHHE
BEJINYMHBI U AaHAJIU3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOU
MIOTPEIHOCTH U3MEPEHUIN

1.13

coOIoAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MPHU padoTe C 1adopaTOPHBIM
o0opyaoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE TMPU3HAKH W3YYCHHBIX (PU3UYECKUX MOJETEH:
MaTepuagbHas TOYKAa, aOCOMIOTHO TBEPAOE TENO, TOYEUHBI HMCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO si/Ipa

1.15

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCAHUS, UCHOJIb3Yys 3HAHUS O
CBOMCTBax (M3MYECKUX SABJICHUH W  HeoOxoaumble (u3nUecKue
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXEMbI U CXEMaTUYHBIE PUCYHKHM M3YUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB
IpU pElIeHUH Y4eOHO-NPAKTUYECKUX 3a/lad, ONTHUYECKHE CXEMbl JUIs




MOCTPOCHHSI N300pa’KEHUH B IUIOCKOM 3€pKaie M cOOMparomeil TMH3e

1.17

OPUBOAUTH  TPUMEPHl  (HAXOAUTH  HMHGOPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUS (M3NYECKUX 3HAHWHA B ITOBCEIHEBHOMN
KHU3HH UL oOecrieueHus: 6€30MacHOCTH MpH OOpalleH!H ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[0POBbS U COOJIIOJCHHSA
HOPM PKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KaIOIIeH cpefe

1.18

OCYIIECTBIATh MOMCK HH(pOpMAMU (U3NIECKOTO COACPKAHHUS B CETH
WuTepHer, caMocTosATeNnbHO (HOPMYIHPYs MOMCKOBBIM 3arpoc, HaXOIUTh
IyTH OIpPEENICHUS TOCTOBEPHOCTH MOJTYYCHHOM MH(OpMAIIMM HA OCHOBE
UMEIOIUXCS 3HAHUN U JTOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

MCIOJIB30BATh MPH BBIMOJHEHUN YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO
TuTeparypy (pu3HUecKoro cojaepKaHus, CIIPaBOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu VHTepHer; BnaneTs INpUEMaMU KOHCIIEKTMPOBAaHUS  TEKCTA,
npeoOpa3oBaHus MHPOPMALIUK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOLIECHHS HAa OCHOBE
nHpOpPMAIMK W3 HECKOJIBKHX HWCTOYHUKOB (DU3MYECKOTO COJNEpKAHMSA,
yOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOM MIIM HUCCIIEA0BATENbCKOM
NEeATEIbHOCTH, IIPM 3TOM IPAMOTHO  WCIOJIb30BaThb  H3YYCHHBIN
NOHATUIHBIN anmapar M3y4yaemoro pasjena (U3MKM U COIpPOBOXKIAThb
BBICTYIJICHME IIpEe3eHTaluel ¢ Yy4eToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB

1.21

IpPU BBINOJIHEHUH YYE€OHBIX MPOEKTOB W HCCICIOBAHUM (PU3NYECKUX
MIPOLIECCOB paclpenieNiaTh OOA3aHHOCTH B TIpYIIE B COOTBETCTBUU C
ITOCTaBJICHHBIMM 33Ja4aMU, CJIIEIUThH 3a BBIIIOJHECHHUEM IUIaHA JEHCTBUU U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaa B
JEeSATEIbHOCTh IPYIIBI, BEICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHICTBHE,
MIPOSBIISA TOTOBHOCTD pa3peliaTb KOHPIIUKTHI

[TpoBepsiemble y1eMEHTHI coiepkanust (9 kiacc)

Kon
paznena

9JICMCHTAa

KO,I[ HpOBepHeMHe 9JICMCHTHBI COACPKAaHUA

8

MEXAHUWUYECKUE SBJIEHUA

8.1 Mexannueckoe JaBHKeHHe. MarepuanpHas Ttouka. Cucrema
orcyera

8.2 OTHOCHTEILHOCTh MEXaHUUECKOTO JABHKCHUA

8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE




8.4

HepaBHoMepHOe mnpsiMonuHeiiHoe aBwxkeHue. Cpeasss U
MI'HOBEHHAsl CKOPOCTb TeJIa TP HEPABHOMEPHOM JBUKEHUU

8.5 YckopeHne. PaBHOYCKOPEHHOE NPSAMOIMHENHOE IBUKECHHE

8.6 CBoOoauoe nmagenne. OneiTel [ anunes

8.7 PaBHOMepHOE nBMXeHHE MO OKpyxkHocTu. [lepuox u wacrora
oOpalieHus. JluneiiHast u yrioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIMI CyIepHIO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: CUJia TPEHHs CKOJBKEHHsI, CHJIa TPEHHS TIOKOS,
JpyTUE BUIIBI TPEHUS

8.14 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpEHHE
CBOOOJIHOTO Na/IEHUS

8.15 IBwxenne maner Bokpyr Connpa. IlepBas kocmuueckast
ckopocTh. HeBecoMoCThb U neperpy3ku

8.16 PaBHOBecue marepuaiibHO TOUKU. AOCOJIIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBepAOro Tena ¢ 3aKpENIEHHOW OChIO BpAIICHUS.
MowmenT cuinsbl. LienTp Tsxectn

8.18 Nmmynsc tena. 3menenue ummyisca. IMmysnbsc cuitsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE JABM)KEHNE

8.21 Mexanuyeckas paboTa U MOITHOCTh

8.22 Pabota cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
paboThI

8.23 [TorennuanbHas SHEPrHst Teia, MOJHATOrO HaJ MOBEPXHOCTHIO
3emin

8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU




8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHUS Opycka WIH
JBIDKEHUS IIApUKa IO HAKJIOHHOH MJIOCKOCTH.

OnpeneneHue  yCKOpeHHMs Tela HpU  PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHHU

NIPU PAaBHOYCKOPEHHOM JIBHKCHHUU 0€3 Ha4aIbHON CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JIBHYKCHHU
0e3 HayaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KakK psiji HEYETHBIX
YHCeJI, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHHS.

Onpenenenne Ko HUIMESHTA TPESHUS CKOJBKCHHSL.
Omnpenenenne KecTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CUJIBI  TPEHUS TMPU PABHOMEPHOM
JIBI)KCHUU TEJa IO TOPU30HTAILHON TTOBEPXHOCTH.
Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU MOIBEME Ipy3a C
MCTIOJIH30BAaHUEM HEMOIBI)KHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

®duznyeckue SBICHUS B Iopupoac: IIPpUJIIMBBI KW OTJIMUBBLI,
JBHXKXCHHUC IINIAHCT ConHeunon CUCTCMbI, pCAKTUBHOC IBHIKCHHUC
JKMBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIUAOMCTpP, JAATUYHMKH II0JIOKCHHA,
pacCTodHuAd U YCKOPCHUSA, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebGarenbnoe  aBmkeHue. OCHOBHbIE  XapaKTEPUCTUKHU
KOJIeOaHUWI: IEPHO/I, YaCTOTa, aMILUTUTY/a

9.2 MaremMaTtnueckuii W TpPYKHHHbIA MasaTHUKH. [IpeBpamenue
DHEPTUU TPHU KOJIeOaTeTLHOM JABIKEHUH

9.3 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pe3onanc

9.4 Mexannueckue BoiHbl. CBOiCTBa MEXaHHYECKMX  BOJIH.
[TpononbHbIe U TONEpEeYHbIE BOJIHBI. J[JMHA BOJIHBI U CKOPOCTH
ee pacrnpocTpaHeHus. MexaHu4yeckre BOJHBI B TBEPJIOM TeJe,
CEHCMUYECKHUE BOJIHBI

9.5 3ByK. I'poMKOCTB U BBICOTa 3ByKa. OTpakeHue 3ByKa

9.6 WHudpa3Byk U yIbpTpa3ByK

9.7 [TpakTiueckue paboThI:




OmnpezneneHye 4acTOTh U MEpHo/ia KOJIeOaHNH MaTeMaTHYECKOTO
MasaTHHKaA.

OmnpezneneHye 4acToTbl M IepUoJa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH nepuoja Kosie0aHui
HOJIBEIIEHHOI0 K HUTH I'Py3a OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH I€pHoJa KOJeOaHUN MPYKUHHOTO
MasiTHUKA OT Macchl Ipysa.

ITpoBepka  HE3aBUCHUMOCTH  II€pUOAA  KOJIeOaHUH  rpy3a,
MOJABELIEHHOI0 K HUTH, OT MAacCCHL I'py3a U KECTKOCTH MPYKUHEI.
W3mepeHue yckopeHust CBOOOIHOrO MaJeHus

9.8 @dusnyeckue SBJIECHUS B NPUPOJE: BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
X0

9.9 TexHU4YeCKre yCTPOUCTBA: HXOJIOT, UCIIOJIb30BAHUE YIIbTPA3BYKa

B OBITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJNeKTPOMarHuTHOE  mosie.  ODJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BonHOBBIE
CBOMCTBA CBETA
10.4 [TpakTiueckue paboThI:
W3yueHre CBOWCTB DJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO
MOOMIBHOTO TenedoHa
10.5 dusnueckue SBIEHUS B NpUpoJe: OuoorHueckoe JeicTBue
BUIMMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO H3ITydeHHH
10.6 TexHuueckue ycTpoilcTBa: HCHOJIb30BaHUE JIEKTPOMArHUTHBIX
BOJIH /17151 COTOBOM CBS3H
11 CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTOUHMKM cBETa
11.2 [IpamonuHEtHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxenue cBera. [Imockoe 3epkano. 3aKoH OTpasKeHHsI CBETa
11.4 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. I[lomHoe

BHYTPCHHCC OTPAXKCHUC CBCTA




115 JInnza. Xop s1ydeii B JIMH3E

11.6 OnTudeckas cucreMa goroanmnapara, MUKPOCKOIIA U TEIECKOIIa

11.7 I'maz  kak  onTuyeckas  cucTemMa.  bIuM3opykocTh U
JAIbHO30PKOCTh

11.8 Paznoxenne Oenoro cBera B crektp. OmnbiTel HperoTOHA.
CrnosxeHue CeKTpalbHBIX 1[BETOB. Jlucnepcus cBeTa

11.9 [TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH YIJla OTPAKEHHsI CBETOBOT'O Jyda
OT yrJja najaeHusl.
H3ydeHne xapakTepUCTUK H300pa’keHUs MPEAMETa B ILIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yIjia MPEIOMIICHUS CBETOBOTO
Jy4da OT yIJia MaJieHus Ha TpaHuIle "BO3yX - CTEKIIO".
[Tomryuenue n300pakeHUIA ¢ TTOMOIIBIO COOMPAIOIICH JTNH3HI.
Onpenenenre (HOKYCHOTO PACCTOSIHMSI M ONTUYECKOH CHIIBI
coOMparoIel TUH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.
OMBITHI 110 BOCHPHUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOICHUN
yepes [BETOBbIC (DUIIBTPHI

11.10 ®uznueckue sBiaeHus B npupoxe: 3armenus ConHua u JlyHsl,
[[BETa TeJ, ONTUYECKHe sBJIeHHs B arMocdepe (uBeT HeOa,
pedpakius, pagyra, MUPax)

11.11 TexHu4yeckne yCTpONCTBA: OYKH, TMEPUCKOI, ¢doToanmapar,
ONTUYECKHUE CBETOBOIbI

12 KBAHTOBGIE ABJIEHUA

121 OmnbiTel Pesepdopna m muianerapHas Mojenb aTtoma. Mojenb
aroma bopa

12.2 Hcnyckanne ©  morjomeHue cBeTta aToMoM. KBaHTBHL
JInnenyaTeie CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHus

124 Crpoenue aromHoro siapa. HykiioHHas Moaens aTOMHOTO siapa.
N3oTomnsl

12.5 PannoaxtuBHble npeBpamenus. [leproa nomypacnana aTOMHBIX
aaep

12.6 SnepHble peaknuM. 3aKOHBl COXPAaHEHHMsS 3apsiIoBOTO U
MacCOBOTO YHCEI




12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peaknuu cunresa u nenenus siaep. Mcrounuku sneprun ConHia
Y 3B€3]1
12.9 SnepHas sHepretuka. [leficTBue paguoakTUBHBIX M3JIY4EeHUN HA

JKMBBIC OpTraHHU3MbI

12.10 [TpakTuueckue pabOTHI:

HaOnroieHune CIIONIHBIX ¥ IMHEWYAThIX CIICKTPOB U3ITyYCHUS.
HccnenoBanne TPEeKOB: HM3MEPEHHE OJHEPIMU YaCTHUIBI IO
TOPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11 duznueckue SIBJICHUS B MIPUPOJIE: €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaJIUOAKTHBHOE
U3JTy4eHUE TPUPOAHBIX MHHEPAJIOB, JIEHCTBUE PaIHMOAKTHBHBIX
W3JIy4CHUN Ha OPraHU3M YeJIOBEKa

12.12 TexHuyeckue YCTPOMCTBA: CIEKTPOCKON, WHIAMBUAYAIbHBIN
JIO3UMETp, KaMepa Bunbcona

153.8. Jlns mpoBeeHNsI OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa 1o (usuke (aanee - OI'D
1o (hU3MKe) UCMONIB3YETCs MepeueHb (KoauduKkaTop) mpoBepsieMbIX TpeOOBaHHI K pe3yapTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOIl MporpaMMmbl OCHOBHOIO 0OIIEro o0pa3oBaHus U
3JIEMEHTOB COJEPIKAHUS

[Tposepsiembie Ha OI'D o pusnke TpeOoBaHUS
K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOT0 YPOBHS
IIPOBEPSEMOTO | OCBOECHHUSI OCHOBHOHM 00pa30BaTeNbHOM POrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 [Tonnmanue poau GU3MKH B HAYYHOU KapTUHE MHPA;

c(hOpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MIO3HABAEMOCTHU SIBJICHUN TMPHUPOABI, O POJIM 3KCIEpUMEHTa B (puU3MKe, O
cucteMooOpa3zyromed ponu (U3UKH B Pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 3BOTIONUU (PU3UUECKUX 3HAHUN U UX POJIU B
I[EJIOCTHOM €CTECTBEHHOHAYYHOH KapTHMHE MUpPA, O BKIIAJE POCCHICKUX U
3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE TIPOIECCOB
OKPY’KaroIIero MUpa, Pa3BUTHUE TEXHUKU U TEXHOJIOTUN

2 3HaHMs O BHJAX MaTepuu (BEIIECTBO U TOJIE), O IBIKEHUHU Kak crocobe




CYIIECTBOBaHMUSA MaTepHH, 00 aTOMHO-MOJEKYJISPHOW TEOPHH CTPOCHHUS
BEIIECTBA, O (PU3MUYECKON CYIIHOCTHU SIBICHUH MPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE Pa3IvyaTh SIBICHUS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh NPOSBICHUE H3YYEHHbIX (U3NYECKUX SIBJICHUN B
OKPY>KaIOIllEM MUPE, BbIIEIAS UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKU)

Branenne ocHOBaMM MOHSATUHMHOIO amnmapara U CHUMBOJIMYECKOIO SI3bIKA
(U3HMKY U UCTIOJIb30BAHUE UX JUISI pEIICHUs YUeOHBIX 3a7a4;

YMEHHE XapaKTepu30oBaTh CBOMCTBa Ted, (U3MYECKHe SABICHUS U
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIBHBIC U YMITUPHYECKHUE 3aKOHBI

VYMeHue onmchBaTh HU3YUCHHBIC CBOMCTBA TENl U (bI/ISI/I‘leCKI/IC SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IG BCIINYHHBI

Brnanenne ocHOBaMU METOJIOB HAyYHOT'O MO3HAHMSI C YUETOM COOJIIOCHUS
paBui 0€30MacHOro Tpyaa:

HaOmozeHne (PU3MUECKUX SIBICHUH: YMEHHE CaMOCTOSITEIbHO COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa 00OpyAoBaHMs IO
UHCTPYKLMHU, OMNMCHIBaTh XOJI ONbITa W 3alMChIBaTh €ro PE3yJbTaThl,
(hOopMyIIMPOBATH BBEIBOJIBI;

MPOBE/ICHNE TPSIMBIX M KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIMYHH:
YyMEHHE  IUIAHUPOBAaTh  U3MEPEHHS,  CAMOCTOSTEIBbHO  COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJTM3UPOBATh [1OJIyYECHHbBIE PE3yJIbTaThl C YUETOM 3a/1aHHON
MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUH;

IIPOBEJICHUE HECJIOKHBIX HKCIEPUMEHTATbHBIX UCCIICIOBaHMIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOJUTH
UCCIIEIOBaHUE 0 MHCTPYKLIUHU, MPEACTABIATh MOJyUYE€HHbIE 3aBUCUMOCTHU
¢u3nyecKux BeIMYMH B BHJAE TaOnull U TpaQuUKOB, YYUTHIBATH
MOTPEIIHOCTH, JIeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHUS

[TonnMaHMe XapaKTepHBIX CBOMCTB (U3MYECKUX MoAenel (MarepuabHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, MOAEIH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEpABIX TeJl, TUIaHEeTapHas MOJEb aTOMa, HYKJIOHHAs MOJI€b aTOMHOTO
s]ipa) 1 YMEHNE IPUMEHATh UX JUIsl 00bSICHEHUS (QPU3HUECKUX MPOLIECCOB

YMeHue o0bICHATh PU3NYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISABIIATh IPUYUHHO-CICICTBEHHBIE CBA3M M CTPOUTh
OOBSICHEHHE C ONOpPOil Ha HM3y4YEHHbIE CBOMCTBAa (U3NYECKUX SIBICHHIH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIENTN

YMmeHnue pemath pacdeTHble 3a7aun (Ha 6a3e 2 - 3 ypaBHEHUH), UCTIONb3YS
3aKOHBI U (i)OpMy.]'H)I, CBA3BIBAIOIIIHEC (bHSquCKI/Ie BCJIIMYHHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBME 3aJaui, BBIABIIATH HENOCTAIOIIME JAHHBIE,




BBIOMpaTh 3aKOHBI M (POpPMyINBI, HEOOXOAWMBIE IS €€ pelleHus,
UCIOJIb30BaTh CIPABOYHBIC JAaHHBIC, NPOBOJUTH pacueThl M OLEHUBATH
PEATHCTHYHOCTD IOJyYCHHOTO 3HaYeHUS (PU3UUECKON BEIWYHMHBI; YMEHUE
OIPEAETSTh Pa3MEPHOCTh (U3UUECKON BEIMYMHBI, IIOJYYEHHOH IIpH
peLICHUH 3aJaun

YMeHue xapakTepu30BaTh NPUHIUIBI JEHCTBHUSI TEXHUYECKUX YCTPOICTB,
B TOM YHUCJ€ OBITOBBIX NPHUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
MIPOLIECCOB MO UX OMMCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3NYECKHX
SBJIGHUN ¥ HEOOXOAUMbIe (PU3nUECKe 3aKOHOMEPHOCTH

10

YMeHue UCIOJIb30BaTh 3HAHUSA 0 (PU3UYECKUX SBICHHUSAX B IOBCEIHECBHOM
KU3HHM I oOecrieueHusl 0€30MacHOCTH MPU OOpAIICHUH C OBITOBBIMH
npuOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHCHHUS 370POBbS H
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TOBEICHHS B OKPYXAKOIEH cpene;
MOHMMAaHUE HEOOXOIUMOCTH TIPUMCHCHHS JOCTHXKCHUH (QU3UKH U
TEXHOJIOTUH JIJIS palliOHATLHOTO MPUPOIOIIOIE30BAHUS

11

OnpiT moucka, npeoOpazoBaHusi © MpeACTaBiIeHHUs HHOOpPMALUU
(Gu3MUeCKOro  Ccolep)KaHus C  HCIOJIb30BaHHEM  HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHII;

YMEHHE OIEHWBATh JOCTOBEPHOCTh MOJyYeHHOW MH(OpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTOTHUTEIBHBIX UICTOUHUKOB;

YMEHUE HCIIOIb30BaTh IPU BHINMOJIHEHUH YYEOHBIX 3aJaHUN HAy4HO-
MOMYJSIPHYIO  JIUTEpaTypy (PU3MYECKOro coaepikaHus, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu HTepHeT;

BlIajieHHe 0a30BbIMHM HaBBIKAMH MpeoOpa3zoBaHus WH(GOPMALUU U3 OJHOU
3HAKOBOW CHCTEMBI B JPYryl0; YMEHHE Co037aBaThb COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE WHPOpPMAIMHU U3
HECKOJIbKMX UCTOYHHKOB

IlepeueHb 31eMEHTOB coepkaHus, mpoBepsieMbix Ha OI'D o ¢usuke

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

MEXAHUWUYECKUE ABJIEHUA

1.1

MexaHn4deckoe JABUKCHUC. MaTCpI/IaJ'IBHaSI TOYKaA. Cucrema OTCYCTA.
OTHOCUTENHHOCTH JABWXKXCHUA

1.2

PaBHOMepHOE M HepaBHOMepHOe nBHkeHue. Cpennss ckopoctb. Dopmyna i
BBIUHCIIEHUS CPEAHEN CKOPOCTH:




1.3

PaBHOMEpHOE MPAMOIMHENHOE IBM)KEHUE. 3aBUCHUMOCTb KOOPAMHATBI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUS:

X(t) = Xo + v«t.

I'padukn 3aBUCUMOCTH OT BpPEMEHU I NPOEKUHUU CKOPOCTH, MPOEKLIUU
NepeMeleHusl, IyTH, KOOpIWHAThl MpPU PABHOMEPHOM MPSMOJIUHEHHOM

JABUKECHUU
14 3aBUCUMOCTh KOOpJIMHATBHI TeJla OT BPEMEHU B CiIydyae PaBHOYCKOPEHHOIO
pr[MOJ’IHHCﬁHOFO JOBUXCHUS:
2
t
X(t) =%, +V,,t+a, o
CDOpMy'J'IBI U1 IPpOCKOUU IICPpEMCHICHHA, IMPOCKIHHU CKOPOCTH H IIPOCKIUHU
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABUKCHUN .
t2
5.0 =Vo, T+a, -7,
v, (t) =v,, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.
rpa(bI/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JId HPOCKHOHUUN YCKOPCHHA, IIPOCKINU
CKOpPOCTH, IIPOCKLUH IEPEMEIICHUS, KOOPAWHATHEI IIPU PAaBHOYCKOPEHHOM
pr[MOJ'IHHGfIHOM JBUXKXCHUN
15 CBO6OI[HOC naacHue. cDOpMYJ'I]bI, OITMCBhIBAIOIIINEC CBO60)1HOC Imaa€Hue Tcjia I10
BEpPTUKAJIN (,[[BI/I)KGHI/IC TCJIa BHU3 WM BBCPX OTHOCHUTCIIBHO IMOBCPXHOCTU
3emnn). ['papuky 3aBUCUMOCTH OT BpPEMEHM ISl MPOEKIMHU YCKOPEHHS,
MPOCKIHU CKOPOCTHU U KOOPAWHATEI IIPpH CBO60I[HOM MnagcHu TCjia 1o BEPTUKAIN
1.6 CKopocTh paBHOMEpPHOIO JIBJKEHHUS Tella IO OKpyKHOCTH. HampasieHue

CKOPOCTH.
@opmysia Il BBIYMCIEHUS CKOPOCTH 4€pe3 paanyC OKPYKHOCTH WM TEPHOJ
oOparieHus:

27R
v="r,
T

HCHTpOCTpCMI/ITeHBHOe YCKOPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUA:




V2

a, =0

®dopmyia, CBS3bIBatOIIAsl IEPUOJ M YACTOTY OOpaLCHUS:

1.7

Macca. ITnorHocts Bemectsa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:

PZV'

1.8

Cuna - BCKTOpPHAasA (1)I/I3I/ILICCKaH BeanunHa. CloskeHue CUJI

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHna:

—

F=m-a.

CoHarpaBieHHOCTh BEKTOpa YCKOPEHUS Tella U BEKTOpa CUJIbI, ICUCTBYIOIICH Ha
TEJ0

111

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

— —

Fo.=-F.,

1.12

TpCHI/Ie IMOKOA U TPCHUC CKOJILKCHMUA. CDopMyna AJI1 BBIYHUCJICHUA MOAYJISI CHIIbL
TPCHUA CKOJILXXCHUSA:

Ep:u-N

1.13

Hedopmaruss Tena. Ynpyrue u Heynpyrue paegopmaruu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

Fog. MM

R2

Cuna TSHKeCTH. YCKOpeHI/IC CBO6OI[HOFO naaCHUs.
<D0pMyJ1a JJIA BBIYMCIICHU A CUJIBI TAXCCTHU BOJIM3U MMOBCPXHOCTHU 3emiu:

F =mg.




IBmxenne 1utaner Bokpyr Comnma. IlepBas kocMuueckas

HesecomocTs u neperpysku

CKOPOCTb.

1.15

Wmnynbe Tena - BeKTopHas (pu3nuecKkasi BeTUUnHa.
B =mv

HMmynbe cucTeMsbl Ted.
N3menenue nmnynbca. IMIynbc cuiibl

1.16

3aKkoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHyTOI71 CHUCTEMBI TCII:
P =m\V, + m,V, = const.

PeakTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmyna 1jisi BEBIYUCICHHS paOOThI CHITHL:

A= Fscosa.

Mexannueckass MOIHOCTD:

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA.
CDOpMy'J'Ia JJIA BBIYHUCIICHUA KUHETHYECKON OHCPIruu:

TeopeMa 0 KHHETHYECKOU OHEPIHUHU.

CDOpMy.TIa IS BBIYMCJICHHS IOTEHIHMAJIbHOU OHEpPruu TEjIa, MNOAHATOrO HaIX

3emiieii:

Ep =mgh

1.19

Mexannyeckas SHEeprus:

E = Ex + Ep.

3aKOH COXPAaHEHMsI MeXaHW4YeCcKoW >Hepruu. Popmyna Ui 3aKOHA COXPAHEHUS

MEXaHU4YEeCKOMH OHEPTHUU B OTCYTCTBUC CUJI TPCHUA:

E = const.

HpCBpaH_[CHI/IC MEXaHU4YeCKOM SHEPTHUHU IMPU HAJIINUYIUHU CHUIIBI TPCHUA

1.20

IIpocTeie MexaHU3MBI. "30J10TOE IPAaBUIIO" MEXAHUKH.




Prruar. MoMeHT CUIIBL:
M = FI.
VYcnoBue paBHOBECHS pblyuara:

Mi1+M2+..=0.

IToaBMXHBIN Y HENOABUKHBIN OJIOKH.

Amnemaﬂ

KIIJI 1poCThIX MEXaHH3MOB, 11 —
&anaquHaﬂ

1.21

HaBJ’IeHI/Ie TBEpPAOTO TCJIA.
CDOpMy'J'Ia JJIA BBIYUCIICHUA AABJICHUA TBEPAOIO TCa:

JlaBnenue raza. ATMocqepHoe AaBlICHHE.
I'mppocTaTndeckoe 1aBJIeHHE BHYTPH KHJIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p = pgh+ paTM

1.22

3axoH [lackans. I'mapaBnuueckuii npecc

1.23

3akon Apxumena. Dopmyna Uil ONPEACIICHHUS BBITAJKHBAIONMIECH CHUJIBI,
JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WJIH ra3:

I:Apx. = ng .

YcaoBue miaBanus teia. [lnapanue CYAO0B H BO3AYXOILIABAHUEC

1.24

Mexannueckne KoneOaHus. AMIUIMTYNA, NEpUOA U YacToTa KoJieOaHHIl.

1

T

dopMyJ1a, CBA3BIBAIOIIAS YACTOTY W MEPHOJ Kosebanuii: V =

1.25

MareMatnueckuii ¥ INpYKUHHBIM MasTHUKMU. lIpeBpamienue sHeprum mnpu
KoJ1e0aTeIbHOM JIBUKEHUU

1.26

3aryxatomue kojebanus. Beinyxaennbie konedanus. Pezonanc

1.27

Mexanudeckue BOJHEL HpO)IOJ'II)HI)Ie U MONCPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI 1
CKOPOCTb PaCIpPOCTPAHEHUS BOJIHBI:




A=Vv-T

1.28

3Byk. I'poMkocTh u BbicOTa 3BykKa. OTpa)keHHE 3BYKOBOIl BOJIHBI Ha T'paHHUIIC
nByx cpen. MHdpa3Byk u ynbTpa3ByK

1.29

[IpakTueckue paboThI

N3mepenune cpeaHell IMJIOTHOCTH BEIIECTBA; apXHWMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL, KOd(hGUIIMEHTa TPEHHs] CKOJbXEHUS; pabOThl CHIJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpPEAHEH CKOPOCTH JBIKEHHUS OpycKa MO HAaKJIOHHOW IIOCKOCTH;
YCKOpeHusi OpycKa IpH JABIKEHHHM IO HAKJIOHHOW IUIOCKOCTH; YaCTOTBI H
nepuosia KojJeOaHM MaTeMaTHYeCKOro MAasTHHKA, 4YacTOThl M Iepuoja
KoJ1e0aHuil NMPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, JEHCTBYIOILEIO Ha phlyar;
paboThI CUJIBI YIIPYTOCTH MPH MOIBEME TPy3a ¢ TOMOIIBIO HEMOABIKHOTO OJI0Ka;
paboThI CUIIBI YIIPYTOCTH MIPU MOABEME TPY3a C MOMOIIBIO MOJIBHKHOTO OJI0Ka.
HccnenoBanne 3aBUCHUMOCTH apXHMEIOBOW CHIIBI OT OOBbeMa MOTPY>KEHHOM
YacTH TeJIa U OT IJIOTHOCTH XKUIKOCTH; HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUIIbI
OT MAacChl TeJla; CUJIbI TPEHUS CKOJIbKEHUS OT CHUJIbl HOPMAJIbHOTO JABJIEHUS U OT
poJla MOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIEHU
neopManuy MPYXKHUHBI; YCKOPEHHsI OpycKa OT yrjla HakJIOHA HalpaBJISIONICH;
nepuoaa (4acToThl) KoJeOaHWW HUTSHOIO MAasATHHUKA OT JUIMHBI HUTH; MEPHOJIA
KOJIeOaHUN TPYKMHHOTO MasiTHUKA OT MAacChl I'py3a U YKECTKOCTU TPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH TMepuojia KojeOaHWW HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka yciioBUs paBHOBECHSI pblyara

1.30

@usnueckue SBICHHUS B IPUPOJAE: NPHUMEPHl ABWKEHUS C Pa3IMYHBIMU
CKOPOCTSMH B JKMBOM U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOLE U
TEXHUKE, IPWIMUBBI W OTJIUBBI, JABWKEHHE IIaHeT (COJHEYHOW CHCTEMBI,
PEaKTUBHOE JBUKCHUE KUBBIX OPraHU3MOB, PbIYarv B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJICHMsI HA JKUBOW OpraHu3M, IJaBaHWE pbIO, BOCHpUSATHE
3BYKOB )KMBOTHBIMHM, 3€MJIETPACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO

1.31

TexHuueckue yCTpOWCTBA: CHUIAOMETP, NATUYMKU TIOJIOKEHHS, PACCTOSHHUS U
YCKOPEHHS, AUHAMOMETp, MOJIUIMIHUKH, PAKEThl, pblYar, MOABUXKHBIM U
HGHOI[BI/I)KHI:Iﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTBIC MCXAHHU3MbI B 6I)ITy,
COOOIIAIOIIUECS] COCY/Ibl, YCTPOWCTBO BOJONPOBOJIA, THMAPABIUYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBONH HACOC, apeoMETp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETHYECKOM  TEOpUU  CTPOECHUS
BemecTBa. Mojienu TBEPIOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Tena

2.2

JlBmkeHne uyactul BemecTBa. CBA3b CKOPOCTHM  JABMXKEHHS 4YacTHIl C
Temneparypoil. bBpoyHoBckoe nBuxenue, tuppy3us




2.3

CMauuBaHue U KalmWJUIAPHBIC SIBJICHU

2.4 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBECHE
2.6 BuyTtpennsss sHeprus. Pabora u Temonepenada Kak CIOCOOBI W3MEHEHUS
BHYTpPEHHEH SHEepruu
2.7 Buzpl Temonepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TydCHHE
2.8 HarpeBanne u oxnaxzaenue Tten. KonuuecTBo  TemnoTsl.  YjenbHas
TETIOEMKOCTb:
Q=cm(t2- ty)
2.9 3aKOH COXPAaHEHHUs 3HEPIUU B TEIUIOBBIX Ipolieccax. YpPaBHEHHE TEIJIOBOIO
Oananca:
Qi+Q2+..=0
2.10 |Hcmapenwe w KoHAeHcamus. l3MeHeHWe BHYTpEHHEH SHEpPruud B MPOIECCe
ucnapeHuss W KoHAeHcauuu. KureHwe IKUAKOCTH. YJenpHas TemioTa
napooOpa3oBaHUS:
m
211 BrnaxnocTs Bo3ayxa
2.12 |IlnaBneHue U Kpuctaymszanus. VI3MeHeHMe BHYTpeHHEH »SHEpPruu mpu
TJIABJICHUU U KPUCTAJUIU3AIMU. Y IeTTbHAS TeTUIOTa MJIaBICHUS:
m
2.13 | BHYTpeHHss D2HEPTUs CTOPaHHSI TOILIMBA. Y IebHAs TEIIOTA CTOPAHHS TOTLIHBA:
m
2.14 | IlpunHimnsl paboThl TeruoBsX neurareneil. KI1J] TermoBoro quraresns
2.15 |Ilpaktuueckue pabOThI

N3mepenne yneinbHON TEINIOEMKOCTH METAIMYECKOTO LWJIMHIPA; KOJIMYECTBA
TEIUIOThI, TMOJYYEHHOIO BOJOM KOMHATHOW TeMIeparypbl (UKCHPOBAHHON
Maccbl, B KOTOPYH) ONYIIEH HAarpeTblil MWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IAaHHOT'O0 HAarpeTbiM LWIMHAPOM, MOCIE OIYCKaHUs €ro B BOAY KOMHATHOMN
TEMIIEpaTypbl; OTHOCUTEJIBHOW BIAXKHOCTH BO3AYyXa; YACIBHOM TEIUIOTHI




IIJIABJICHUSA JIbJA.

HccnenoBanue W3MEHEHUS TEMIIEpaTypbl BOABI IIPU DPAa3IUYHBIX YCIOBUSAX;
SIBJICHUSI TEINIOOOMEHA MPHU CMEIIMBAHUU XOJIOJHON M ropsiueil Bofpl; mpolecca
UCIapeHus

2.16 |®Dusuyeckue SIBICHUS B NMPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KAIMIUIPHBIC
SBJICHUSI B TPUPOJIE, KPUCTALIBI B Ipupose, n3nydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHEra

2.17 | TexHuyeckue YCTpOMCTBA: KalMJUISPbI, IPUMEPHl MCIOJIb30BAaHHUS KPHCTAJLIOB,
KHUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILICHUSI
JOMOB, TUTPOMETPBI, MCUXPOMETp, HapoBasi TypOWHA, IBUraTelb BHYTPEHHETO
CropaHus

3 SJIEKTPOMAT'HUTHBIE SIBJIEHU S

3.1 Dnektpuzanys Tel. [[Ba Buia 31eKTPUIECKUX 3apsiI0B

3.2 BzaumopeiicTBue 3apspkeHHBIX Ted. 3akoH KynoHa

3.3 3aKOH COXpaHEHUsI HIEKTPUIECKOT0 3apsaa

3.4 Onexktpuueckoe mnosie. HampspkeHHOCTh  3nekTpuuyeckoro mnoss. IlpuHnumn
CYNEPIO3UINHN AIEKTPUUYECKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocurenn »snexrpuueckux 3apsaoB. [lelicTBUE SIEKTPUYECKOrO IO  HA
ANIEKTPUYECKHE 3apsi/bl. [[pOBOAHUKHN U AUAICKTPUKU

3.6 [TocTosTHHBIHA AneKTpUYecKuii TOK. JleficTBus 3nekTpuyeckoro Toka. Cuia Toka.
Hamnpsoxenue.

t

3.7 DEeKTpUYECKOe CONPOTUBIIEHUE. Y AETBHOE SIEKTPUIECKOE COMPOTUBIICHHE:!
r-P

3.8 3akoH Oma ay1st y9acTka dJIeKTPHYECKON TIeTIH:

3.9 [TocnemoBarenbHOE COCTMHEHHE TTPOBOTHIUKOB:




Ii=IxU=U;1+U2 R=R1+Ro.
HapaJIJIeJILHoe COCINHCHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBJIeHI/DI:

_R

Ui=Uz 1=l + Iy R—?.

CMelranHbIe COCIMHCHUA MMPOBOAHHUKOB

3.10 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
A=U-1-t;P=U"1

3.11 |3akon [xoyns-Jlenma:
Q=1 -R-t

3.12 OnbiT Opcrena. MarHuTHoe moJie MPSMOTO MPOBOAHUKA C TOKOM. JIMHUUM
MarHUTHON MHTYKIIUU

3.13 MarauTHOE TMOJ€ TIOCTOSHHOrO MarauTa. B3ammoJelcTBHE ITOCTOSHHBIX
MarHuTOB

3.14 | JleficTBHE MarHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM

3.15 Onbitel @apanes. SABnenue anekTpoMariuTHol HHAYKIUK. [IpaBuno Jlenna

3.16 |[IpakTrueckue paboThI
N3mepeHne  SIEKTPUYECKOTO  CONPOTUBIICHHS ~ PE3WCTOpPA;  MOIIMHOCTH
AIEKTPUICCKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnegoBanne 3aBUCMMOCTH CHJIBI  TOKA, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JIaMIIO4YKa), OT HAMPSHKEHUS HAa KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH
COTPOTHUBIICHUS OT JIJIMHBI MPOBOJHUKA, IUIOMIAJNA €T0 MOMEPEUHOTr0 CEUCHUs U
YACIBHOTO COMPOTHUBJICHHUS.
[TpoBepka mpaBuia A JIEKTPUUECKOTO HAMPSHKEHUS MPU TOCIIEI0BATEILHOM
COCIMHEHUM TPOBOJHUKOB; IpaBWia ISl CHJIbI 3JIEKTPUUYECKOrO0 TOKa IpHU
napayiebHOM CO€AMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 |®uswueckue SIBJICHUS B TPHUPOJIE: DJICKTPHUECKHE SBIICHUS B armocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJId, JIpeid TOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KU3HU Ha 3eMiie, MOJISIPHOE CUSIHUE

3.18 TexHuU4ecKkue yCTPOMCTBA: AIIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJIEKTPUUECKOW  DHEPTHH,  DAJEKTPOOCBETUTEIbHBIE  TPHOOPHI,
HarpeBaTelIbHbIE ANEKTPOTPUOOPHI (puMepHI), ANEKTPUUECKUE
MPEAOXPAHUTENH, AJIEKTPOMATHUT, DSJIEKTPOABUTATENIb IOCTOSIHHOTO TOKa,
TE€HEPATOP MOCTOSIHHOIO TOKA

3.19 DOnekTpoMarHuTHbIe BoJHBIL. [1Ikana 35eKTpoMarHuTHBIX BOJIH




3.20

JlyueBas monens cBera. lIpsmonnHeHOe pacpoCTpaHEeHUE CBETa

3.21  |3akon oTpaxkeHus csera. [Imockoe 3epkano

3.22 |IIpenomienue cBera. 3aKOH IPEIIOMIICHHUS CBETa

3.23 | ducnepcus cBeta

3.24  |Jlunza. Xon nydedd B nmH3e. DOKYyCHOE paccTossHHE NWH3BL OnTHYECKas cuia
JIMH3BL:
D=1/F

3.25 |I'nma3 xak ontuueckas cucrema. Onrudeckue npudops

3.26  |IIpakTuueckue pabOThI
W3mepenne onTHYECKOH CHIIBI COOMparomel JTHH3BL;, (POKYCHOTO pacCTOSHUS
cobupatomeid JMH3bI (IO CBOICTBY paBEHCTBa pa3MepoB IpeaMeTa u
n300pakeHus], Korjga IMpeaMeT DPAcIoioKeH B JABOMHOM (OKyce), MOoKa3aTels
IPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTBa M300paXKeHHUs, MTOJYYEHHOTO C IOMOIIBIO coOUparoIeit
TUH3BI;, W3MEHEHHs (OKYCHOTO PACCTOSHUS JIBYX  CIIOKEHHBIX  JIMH3;
3aBHCHUMOCTH YTIJIa TPEJIOMJICHHSI CBETOBOTO JIyda OT yIJIa MaJACHUS Ha TPAHUIE
"BO3/1yX - cTEKJIO"

3.27 |®usunueckue sBieHUs B npupoxae: 3arMmeHus ConHma u JIyHBI, 1BeTta Te,
ONITUYECKHUE SBJICHUS B atmMocdepe (1BeT Heba, pedpakius, pagyra, MHPax)

3.28 |TexHuueckue ycTpoMCTBa: OYKH, IEpUCKoN, ¢oToanmnapar, ONTUYECKHUE
CBETOBO/IBI

4 KBAHTOBEBIE ABJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, O6era-, ramma-u3inyuenus. Peakiuu anbda- u Oera-
pacriaga

4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapnas moaens atoma

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [lepuon nonypacnana aTOMHBIX sJIEp

4.5 SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI

4.6 Ousnyeckue SBIEHUS B NPUPOJE: €CTECTBEHHBIM pPaJuOaKTHUBHBIA (OH,
KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIy4YCHHE TMPHUPOJHBIX MHUHEPAIIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa

4.7 TexHuueckue ycTpoicTBa: CHEKTPOCKOI, WHAWBUAYAIBHBIA TO3UMETpP, KaMmepa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa




TeMaTHuyeckoe NIAHMPOBaAHUE

7 kaacce
N KosnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
(uudpossbie)
pa3fejioB H TeM Be KounTtpousb paxkTnye
n/ oOpa3oBaTejibHbIE
NporpamMmMbl ero Hble padoThl = CKHe padoThl
1| pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK

1  ®wusuka - HayKa O

2
1 mpupone
1 dusznyeckue
2
.2 | BEJIMYUHBI
EcrecTBeHHOHAY
YHBIA METOJT 2
IMO3HAHUA
Hroro no pasneny 6

https://m.edso0.ru/7f4161
94

bubmuoreka [JOK
https://m.edso0.ru/7f4161
94

bubmuoreka [JOK
https://m.edso0.ru/7f4161
94

Pa3nes 2. [lepBoHayaibHbIe CBeJIeHUS] O CTPOEHUH BelllecTBa

2 Ctpoenue

bu6mmoreka [JOK

1 | semecrsa 1 https://m.edsoo.ru/7f4161
94
5 JIBrokenue u bubnuorexa [JOK
5 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f4161
YaCTHUI| BEIECTBA 94
ArperatHble bubnnorexa [JOK
: COCTOSIHUS 2 https://m.edsoo.ru/7f4161
3 BEIIECTBA 94
Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3 MexaHuueckoe 3

bu6mmoreka [{JOK


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

AKHJIKOCTH U rasa
4.4 7 1
Ha TOrpyXEHHOE

1 | 1aBmxeHue https://m.edsoo.ru/7f4161
94
bubmuoreka [JOK
3 WNuepuus, macca,
4 https://m.edsoo.ru/7f4161
.2 | IUIOTHOCTbH
94
3 bubmuoreka [JOK
3 Cuna. Buge! cun 14 1 https://m.edsoo.ru/7f4161
' 94
Uroro no pazgeny
21
Pasznen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
[laBiienue.
[Tepenaua
ABJICHUS bu6mmoreka [JOK
4.1  TBEpIABIMU 3 https://m.edsoo.ru/7f4161
TEJIaMHU, 94
JKUIKOCTSIMU U
rasamu
bubmuoreka [JOK
JaBieHnue
4.2 5 https://m.edsoo.ru/7f4161
JKHIKOCTH
94
bu6mmorexa [IOK
ATtmocdepHoe
4.3 6 https://m.edsoo.ru/7f4161
aBIIEHUE
94
JeiicTBue
bu6mmoreka [JOK

https://m.edsoo0.ru/7f4161

1

94
B HUX TEJIO
Uroro no pazgeny
21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
5‘ Pabota u bubmuoreka [JOK

MOIIHOCTD

https://m.edsoo.ru/7f4161
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94

bubmuoreka [JOK
5  Ilpocteie
5 1 https://m.edsoo.ru/7f4161
.2 MEXaHHU3MBI
94
bubmuoreka [JOK
5 Mexannueckast
4 1 1 https://m.edsoo.ru/7f4161
.3 SHeprus
94
Hroro no pazneny
12
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO YACOB 63 3 12
110 I[TPOI'PAMME
8 kiacc
N KosmmuecTBo yacos DJIEeKTPOHHbBIE
HaumenoBanu
(undposbie)
€ pa3e/ioB H TeM Be KounTtpoJsb IMpakTnuec
n/ o0pa3oBaTte/ibHbIE
NporpaMMabl ero Hble padoThl  KHe PadoThI
n pecypchl
Pa3nen 1. TenJioBbie siBJI€HUSA
Crpoenue n bubnmnoreka [JOK
CBOWCTBa 7 https://m.edsoo.ru/7f4181c
BEIECTBA €
bu6nuoreka [IOK
1 TemmoBsie
1 5 https://m.edsoo.ru/7f4181c
.2 | TIPOIIECCHI 21
€
Hroro no pazneny
28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHHSA
DIIEKTPUYECKUE
bu6nuoreka [IOK
2 3apsmpl.
7 1 https://m.edsoo.ru/7f4181c
1 3apspkeHHBIE Tena
[

n ux
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B3aUMOJICVICTBUE

) [TocTosHHBIM bubmuorexa [{OK
5 AJIEKTPHUYCCKHI 20 1 7 https://m.edsoo.ru/7f4181c
' TOK €
bu6nuoreka [IOK
2 MarsuTtHsIe
6 1 1.5 https://m.edsoo.ru/7f4181c
3 | sABJICHUSA
€
bu6nuoreka [IOK
2  DuexTpomMarHu
4 https://m.edsoo.ru/7f4181c
4 THas MHIYKIUS
€
Htoro no pazneny
37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
3 14.5
YACOB I1O0 68
ITPOI'PAMME
9 kaacc
N KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHu
(uudpossbie)
€ pa3/ieJioB U TeM Be KonTtpoas IIpakTHyec
o/ oGpa3oBaTe/IbHbIE
nporpaMmMbl ero Hble padoThl  KHe PadoThI
n pecypcsbl
Pa3nen 1. Mexanuuyeckue siBJeHMs
1 Mexanudeckoe bubmuorexa [JOK

.1 | nBuxeHUE U

10

https://m.edsoo.ru/7f41ada



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6

CIIOCOOBI €70

OITMCaHUuA

[op}

1 B3aumoneiicts

nue Tl

1 3aKOHBI

COXpaHCHUA

Uroro no pazgeny

Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI

20

10

40

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

2 Mexauunueckue

bubmuoreka [JOK

7 https://m.edsoo.ru/7f41ada
KOJIeOaHUsA
6
bubmuoreka [JOK
2 MexaHudeckue
8 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 6
Utoro no pazaen
Y 15

Paznen 3. 3JICKTpOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNeKTpOMarHuT
3 Hoe moIe u
AJIEKTPOMArHUTHBI

€ BOJIHBI

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ IBJICHUSA

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6

3aK0HBI
pacrpoCcTpaHeHUs
CBeTa

JIuH3EI U

OIITHUYCCKUEC

prOOpbI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ada
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6
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Paznoxenue
0eJIoro cBeTa B 3

CIIEKTp

Uroro no pazgeny
15

Pa3nea 5. KpanroBble ABJIeHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

Hcnyckanue u
MOIJIOIIEHUE CBETA 4

aTOMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6

5  Crpoenue

ATOMHOI'O d1pa

5 SAnepHbie

pCaKnuu

Htoro no pazneny
17

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOTYJIb

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
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