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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpenmery «Dusuka» nias 9 kiacca cocraBiieHa Ha
OCHOBE:

- PabGouas mporpamma no ydyeOHOMy mnpenmetry «Pusuka» s oOyvarommxcs 9
KJIaCCOB  SIBJIICTCSI 4YacThI0O OCHOBHOW  00IIc0Opa3oBaTeIbHON  IIPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3zoBanus, peanusyromnieiics B MAOY boranaunckoit COIL

Nel.

[Iporpamma cocTaBiieHa Ha OCHOBE:

1.

®enepanbHbIil 3akoH «O0 00pa3oBanuu B Poccuiickoit @enepaunn» ot
29.12.2012 Ne 273-®3.

[Ipuka3z Munucrepcta npocsemienus PO or 31 mas 2021 r. Ne 287 «O06
YTBEPXKJIEHUU  (PenepaibHOro  TOCYAapCTBEHHOTO  00pa30BaTEIbHOIO
CTaHAapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs».

IIpukaz MunucrepctBa mnpocsemeHuss Poccuiickonn ®enepauun  OT
27.12.2023 Ne 1028 «O BHeceHMM H3MEHEHUM B HEKOTOPHIE NPHUKA3BI
MunoOpHayku 1 Munnpocsemenuss Poccun, kacaronmuecs QeaepaibHbIX
roCyJAapCTBEHHBIX CTAaHAAPTOB OCHOBHOTO 00ILIET0 00pa30BaHUs U CPETHETO
o0111ero oOpa3oBaHUs».

[Ipuka3z MwunucrepctBa npocBemenuss PO or 22.01.2024 r. Ne 31 «O
BHECEHUU U3MEHEHUN B HEKOTOPBIC MpUKa3bl MuHuCTEpCTBAa 00pa30BaHUS U
Hayku Poccuiickoit @enepannn 1 MunucrepcTsa npocserienus Poccuiickon
denepanuu, Kacarolmecs denepanbHbIX rOCyJapCTBEHHBIX
0o0pa3oBaTENbHBIX CTAHJAPTOB HAyajJbHOro 00IIero oOpa3oBaHUs U
OCHOBHOT'O 00IIIETO 00pa30BaHUSI.

IIpuka3 MununcrepcrBa npocsemennss PO or 18.06.2025 r. Ne 467 «O
BHECEHUU U3MEHEHUN B HEKOTOPHIC MPUKa3bl MUHUCTEPCTBA 0Opa30BaHUs U
Hayku Poccuiickoit @enepannn 1 MunucrepcTsa npocsemienus Poccuiickoin
denepanny, Kacarouuecs benepabHBIX rOCyJapCTBEHHBIX
00pa3oBaTEIbHBIX CTAHJIAPTOB HAYaJIbHOTO OOIIEro M OCHOBHOI'O OOIIETO
00pa3oBaHUS.

IIpukaz MunucrepctBa mnpocsewmeHuss Poccuiickonn ®enepanun 0T
18.05.2023 Ne 370 «O6 ytBepxneHun ¢denepaibHO 00pazoBaTEIbLHON
MIPOTPaMMbI OCHOBHOT'O OOIIEr0 00pa30BaHUSD.

[Tpuka3z MunucrepctBa mnpocsemienuss PO ot 09.10.2024 r. Ne 704 «O
BHECEHUU W3MEHEHHUI B HEKOTOpbIE MPHUKa3bl MUHUCTEPCTBA MPOCBEMICHUS
Poccuiickoii ®epepanuu, kKacarommecs QeaepanbHbIX 00pa30BaTEIbHbBIX
OporpaMM  HayajlbHOTO 0O0IIEero o0pa3oBaHHUs, OCHOBHOTO  OOIIEro
00pa3oBaHUs U CPEIHETO 00111eT0 00Pa30BaAHUS.

[Tpuka3z Munnpocgenienus Poccun ot 26.06.2025 Ne 495 «O0 yTBepKACHUN
(denepanbHOrO mepeyHs: y4eOHHKOB, MOMYUICHHBIX K HCIOJIb30BAHUIO MPH
peanu3alury UMEIOIIHUX TOCYAApCTBEHHYIO AKKPEIUTALMI0 00pa30BaTEIbHBIX



IporpaMM Ha4yallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHEro OOIIero
o0pa3oBaHUsI OpraHU3ALMSIMH, OCYHIECTBISIOIMIMMUA OOpa30BaTEIbHYIO
NEeSTEIbHOCTb, M YCTAHOBJIICHUM TIPEJEIBHOTO CpOKa HCIOIb30BAHUS
UCKJIFOUCHHBIX YYEOHMKOB U pa3paOOTaHHBIX B KOMIUIEKTE C HUMH y4E€OHBIX
IOCOOMIN».

9. Ilpuka3z Munmnpocsemenust Poccun ot 23.07.2025 Ne 551 «O6 yTBep>KaeHUH
dbeneparbHOTO TMEpedyHs AJICKTPOHHBIX  O00pa30BaTEIbHBIX  PECypCOB,
JOMYIIEHHBIX K  HWCIOJB30BAHMIO TIPU  pealu3alldd  HMEIOIIUX
rocyJapCTBEHHYIO aKKpETHUIAlMI0 00pa30BaTEIbHBIX MIPOTrpaMM HA4aIbHOTO
00111eT0, OCHOBHOT'O 00I1IET0, CPEIHETO O0IIEero 00pa3oBaHUsM.

10. OOII OOO MyHHUIMIAIBLHOTO AaBTOHOMHOTO OO0IIEe00pPa30BaTEIbLHOTO
yapexJeHus: boranauHCcKoM cpenHei oOreodpa3oBaTenbHOM MIKOIBI Ne 1
TIOMEHCKOTO MyHUIIMITAJIBHOTO PaliOHA.

11. Y4eOnbiii mian ocHoBHOro oOiiero oOpazoBanus MAOY boranauHckoit
COMI Ne 1, npunsAThIil nengarornyeckuM cosetoM ot 03.07.2025r. (mpoTokon
Ne 13) u yrBepxaennsiii 08.08.2025r. mpukazom qupexropa Ne 214/0O/1.

12. Tlonoxxenue o paboyeil mporpamme y4eOHbIX MPEAMETOB, yUeOHBIX KypcOB (B
TOM YHCJIE BHEYPOUHOU NIEATETLHOCTH), YU€OHBIX MOJIYJIEH, YTBEPKIECHHOE
npukazoM gupekropa 05.09.2025 Ne 269/0/1.

[Iporpamma 10 (Qu3nke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBaHMU K Pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU padoyeil mporpaMMbl BOCHUTaHUS U
KoHnuenuuu npenonaBanus yueoHoro npeamera «DOusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS U OpraHM3alfi0 HU3y4YeHUs
Gu3MKN Ha NEATEeTbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (To Kjaccam), mpejjaracT IpuMEpHYIo MOCIeA0BaTEILHOCTh
W3YYCHUS TeM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € UEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyel mporpaMmbl 10 Y4eOHOMY IIPEIMETY.

®dusuka sBISETCA CUCTEMOOOPA3YIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4€OHBIX
PEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMOoIoTnel, acTpoHOMHEH U (prU3HUecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAy4YHYIO0 KapTHHY MHpa, MPEIOCTaBIsieT Haubosee sICHbIe
oOpasiibl MPUMEHEHHs] HAYYHOTO0 METOJAA MO3HAHUSA, TO €CTh CHO0c0o0a MOTyYeHUS
JIOCTOBEPHBIX 3HAHUU O MHUpE.



OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEepeca K HayKe y 00y4Jaronuxcs.

W3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIICYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTCPU3YIOIIMMH €CTECTBCHHOHAYUHYIO
I'PaMOTHOCTb:

® Hay4YHO OOBSCHSATH SIBJICHHSI,

® OIICHWBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

® UHTCPIPETHPOBATh  JIAaHHBIE W HCIIOJIB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOJIOB.

[lemn wu3ydeHuss QUMK HaA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
ompeneneHsl B KoHmenmuu npenogaBanuss ydeOHOTo mpeamera «Dusnuka» B
oOpa3oBaTeNpbHBIX oOpraHu3anusx Poccuiickoit @Denepanuu, peaau3yrOIINUX
OCHOBHBIC  001I€00pa30BaTeIbHBIC TPOTPAaMMBI, yYTBEPXKACHHON pEIICHUEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoTokos oT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e TpHOOpPETEHHUE HWHTEpeca W CTPEMJICHHS OOYYalomUXCs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUIA O HAYYHOM METOJIC MO3HAHUSI U (OPMUPOBAHNE
WCCJICIOBATEIILCKOTO OTHOIIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

¢ (opmMupOBaHKE HAYYHOTO MHUPOBO33PCHHS KaK pe3yabTaTa U3YUCHHUS OCHOB
CTPOCHHMSI MaTepHH U (YHIAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (opmMupoBaHHE MPEACTABIACHUN O POy (DU3UKH JIT PAa3BUTHSA JIPYTUX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

e pa3BUTHE  TMPEACTABICHUNA O  BO3MOXHBIX  cdepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JTanbHEHIIeMy 0OYUSHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONTUX 3a1aY:

e mpuOOpeTEeHHUE 3HAHWUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJICKTPUYCCKMX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX

e TpUOOpPETEHUE YMEHUN OMHCHIBATH U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHUM;

® OCBOCHHME METOJIO0B pELICHUs IMPOCTEHMIIMX pPACyYETHBIX 3a4ad4 C
WCITOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKUX u
PaKTUKOOPHUEHTHPOBAHHBIX 33134,

® pa3BUTHEC YMCHHUM HAOJIIOJIATh MPUPOHBIC SIBJICHHUS W BBITOJHSATH OIBITHI,
nabopaTopHble pabOTBI H  OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIHLHBIX TIPHOOPOB;

e OocCBOcHHE MPUEMOB paboOTHI ¢ MH(pOpMaImend (HU3UIECKOTO COIEPIKAHMS,
BKJItOUasi ”HPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITUH;



® 3HAKOMCTBO cO cpepamu TpoPecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMU
c (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTcs 238 vacoB: B 9 kiacce — 102 yaca (3 yaca B HeJemo).
[Ipennaraemsiii B mporpamme no ¢pu3nKe nepeueHsb 1a00paTOpHBIX padOT U OMBITOB
HOCUT PEKOMCHIATENbHBIA XapaKTep, Y4YUTEIh JeJaeT BBIOOP MPOBEACHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPKAHUE OBYUYEHUSA
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBIKEHUS. PaBHOMEpHOE NPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBmkeHue. CpellHsisl 1 MTHOBEHHAas
CKOpOCTb TeJ1a IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpamieHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJILXEHUS, CHIIA
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanibHON TOUkKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaOmroneHre MeXaHUYEeCKOro JABUKEHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE TyTEM W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena

OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

N3mMepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.

HccnenoBanne Mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

Hab6nronenue nBmkeHus Tea o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKuX siBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO

KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHs TeJla OT MAacCChl Te€Jla U JEHUCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUM TEIL.

9. HM3MmeHeHune Beca Tella NPy YCKOPEHHOM JBHXKEHUH.

10.Ilepenaya uMIryabca IMpy B3aUMOJCHCTBUU TEN.

11.IIpeoOpazoBaHusi SHEPTUU [IPU B3AUMOJICHCTBUU TETI.

12.CoxpaHeHre UMITYJIbCA MIPU HEYTIPYTOM B3aUMOJICHCTBUH.
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13.CoxpaHeHre uMIyJbca Ipu abCOTIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14.HaOiroieHre peakTUBHOTO JIBH>KECHHSL.

15.CoxpaHeHrne MEXaHUYECKOM SHEPTruu NMpy CBOOOTHOM Ma/ICeHUH.

16.CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPHU ABUKEHUH TeJIa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1. KoHcTpynpoBaHHE TpakTa Il pa3roHa W JAJbHEWILIEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHne CpemHEW CKOPOCTH CKOJBKECHHS OpycKa WM JIBIKCHUS
[IapUKA 10 HAKJIOHHOW IUTIOCKOCTH.

3. OmpeneneHne yYCKOpEHUs Tela IpPH PaBHOYCKOPEHHOM JBW)XEHUH IIO
HAKJIOHHOU IUTOCKOCTH.

4. VccnenoBaHHWE 3aBUCHUMOCTH IYTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TP PABHOYCKOPEHHOM JIBH)KCHUH 0e3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. MccnegoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI

HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue KodPphuureHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenrie pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TeJia TI0

TrOPU30HTATIBHON TOBEPXHOCTH.
10.Onpenenenue pabOThl CHJIBI  YIOPYTrOCTH TIPH  TOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11.M3yuyeHune 3aK0Ha COXPAHEHUS SHEPTHMU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHU: Iepuo,
4acToTa, aMIUINTyJda. MaTeMaTnuecKuil U NpYyKUHHBIM MasTHUKH. 1IpeBpanienue
SHEPrUM MpH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pesonanc.
Mexannueckue BosiHBI. (CBoiicTBa MeXaHMYECKUX BOJH. IIpojonbHble U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka U BbIcOTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koseOaHWi Ted IO IEWCTBUEM CHIBI TIKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenune BRIHY)ISHHBIX KOJICOaHMA U PE30HAHCA.

PacnpocTpaneHne Mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

. AKyCTHYECKHI1 pe30HaHC.

Jlaﬁopamopubze padomut u onvimol.
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1. OnpeneneHue YacToThl W NEpHOAA KOJIEOAHMH MaTEMaTUYECKOIO
MasiTHUKA.

2. Omnpenenenue 4acTOTHI U Mepro/ia KoIeOaHUil MPY>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJA KOJICOaHW MOIBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. ViccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTU TepHoJia KoieOaHuil rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  MEpHoJa  KoyieOaHHit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yCKOpeHHs CBOOOTHOTO MaCHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBouCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. V3ydyeHue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOWUIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xopa nyuedt B tnH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CrokeHue
CHEKTpalIbHBIX I[BETOB. Jrciepcust cBeTa.

Hemoncmpayuu.

[IpssmonuHEeHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yer B pacCEeUBAOLIEH JIMH3E.

[Tomryuenue n300pakeHNii ¢ TOMOIIBIO JINH3.

[Tpunuun aeictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

LW NOUMAEWNE



10.Mopens ra3sa.
11.Pa3noxxenue 0eoro cBeTa B CIEeKTp.
12.TTony4yenue Genoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbBIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanre 3aBUCHUMOCTH yIJIa OTPAXKEHHUS CBETOBOTO Jiyda OT yIJja
MaJICHUS.
2. W3yueHue xapakTepuUCTUK U300paKeHUs MPeIMETa B IIIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.
4. TlomyyeHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.
6. OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnpIThl 1O BOCHPUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
L[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u Moromenne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anlb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PaaMOAKTUBHBIX H3JYYEHUM Ha >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUsI U TTOTJIOLICHHUS.

CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

HaoGmronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

. Perucrpanus uzimydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

J1a6opamopub1e pabomul u onvimaol.

1. HaGnrogenue CruIONIHBIX U JMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnepoBaHue TpEeKOB: HW3MEPEHHE IHEPTrUM YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. U3mepenue paguoakTMBHOTO (poHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb TIPEIHA3HAYEH AJISl CUCTEMATHU3aluN
¥ 00001IeHNS TPEIMETHOTO COJIEPKaHUs U OMBbITA AEATEIbHOCTH, IPUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOATOTOBKU K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (U3HKEe NJis 00ydJaroImuxcs, BBIOPABIINX ATOT
y4€eOHBII IpeIMeET.

b

ouhkwnNeRE



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAs! T'PAMOTHOCTH: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUSA
SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIINATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3ielia pealnus3yercs 3a
CU€T TOTrO, YTO OOYUAIOLIUECS BBITOJIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAyUYHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBIICHUHN, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHHS M COXPAHEHHMS BCEX M3BECTHBIX BHJIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA
N3yuyenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIEHO

Ha JOCTM>KEHHE JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) mnaTpMoOTMYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKkoil HayKu;

- LICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSTHE ICTETHUECKUX KAaYECTB (PU3NYECKON HayKh: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOIO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE Hay4yHOW JII0OOO3HATENLHOCTH, MHTEpECca K HCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl OE30MacHOr0 TMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM M TEIUIOBBIM O0OOpYIOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIICeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTHU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM W
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHU;
- HUHTEPEC K MPaKTUYECKOMY H3yUYEeHHIO TpodeccHii, CBsI3aHHbIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpUEHTAIMs Ha MpUMEHEeHHe (U3MUECKUX 3HAHUW AN peuieHHs 3aJad B
00JIaCTU OKpY’KalollIel cpenpbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEeJIbl;



® - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM M MyTeH ux
pelIeHUs;
e 8) amanTanMu K HM3MEHSAIONIUMCH YCJIOBHSM CONHUAJIBLHOI M NPUPOIXHOM
cpeabl:
® - MOTPEOHOCTH BO B3aUMOJCUCTBUHM TIPH BBITOJHCHUH WCCJICIOBAHUA U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,
® - T[IOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MNPaKTUUYECKYIO
JESITENBHOCTD;
® - IOTPeOHOCTH B ()OPMHUPOBAHMHU HOBBIX 3HAHUI, B TOM 4HcIie (POPMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;
® - oco3HaHHE ACPUIIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;
® - [JTAHWPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;
® - CTpEeMJICHHE aHAJIM3UPOBATH U BBHISBISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (DU3MUCCKUX 3HAHUM;
® - OIECHKA CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICCTBUN.
METANIPEJMETHBIE PE3YJIBTATbDI
B pe3ynbTare ocBoeHUs MpOorpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanust y oOyuaromerocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3oBble jornueckune geicTBUs:
® BEBISBIAT W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(ssBNIEHUI );
® YCTaHABJIMBAThH CYIIECTBCHHBIN MpPHU3HAK KJIAcCU(DHUKAIINN, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS,
® BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJFOACHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;
® BBISBIIATh NPUYMHHO-CJICJACTBECHHBIC CBS3U IMPU H3YYCHHH (PH3NICCKUX
SIBJICHUIA 1 TIPOIIECCOB, JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIOYEHUH, BBIIBUTATh THUITOTE3bI O B3aUMOCBS3SIX
(U3UYCSCKHUX BEIIMYHH,
® CaMOCTOSITEIIbHO BRIOMPATh CIIOCO0 perieHus yaeOHON pu3nuecKoi 3a1aun
(cpaBHEHHE HECKOJIbKUX BApUAHTOB pEIICHHs, BBIOOp HamOolee
MOAXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
® HCIIOJIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
® [IPOBOJIUTH MO CAMOCTOSITEHLHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOXKHBIM
bU3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,



® OIICHMBATh HA TMPUMEHHUMOCTb U  JIOCTOBEPHOCTH HWH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
® CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOABI IO PE3YJIbTATAM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;
® I[IPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (U3HUUECCKUX
MIPOIIECCOB, & TAKXKE BBIIBUTATH MPEATIONOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX Y KOHTEKCTaX.
Pa6ora ¢ undpopmanmeii:
® T[IPUMEHATH PA3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
otOope MHGPOPMALMM WA JIaHHBIX C Y4ETOM MPEMIOKEHHOU Yy4eOHOM
busnyeckoit 3a1auu;
® aHAJTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;
® CaMOCTOSTCIIBHO BBIOMpATh ONTHUMAIBHYIO (OpMYy TPEACTABICHHS
uHQOpMaAIlUd W WUIIOCTPUPOBATH pelIlaeMble 3aJa4dl  HECIIOKHBIMU
CXeMaMmH, lrarpaMmmamMu, HTHOU rpaguKoi 1 MX KOMOUHAIIMSIMHU.
KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
® B XOJe OOCYXJeHHus y4yeOHOro Marepuania, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ IPOEKTOB 337aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHHE 3aJadyd W TOJJICpIKaHHE
01arokenaTeIbHOCTH OOIICHUS;
® CONOCTABJIATh CBOM CYXICHUS C CYXICHUSMHU JIPYyTUX YYaCTHUKOB
nuanora, OOHapyXKUBaTh Pa3IMYUe U CXOACTBO MMO3HIIHM;
® BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
® 1yOJUYHO MPENICTABISATH PE3YIbTAThl BHITIOJIHEHHOTO (PU3UYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);
® [IOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboThI U PEIICHUH KOHKPETHOM (PU3NYECKO IPOOIeMBbI;
® [IPUHUMATH IIEJIU COBMECTHOM JESATEIHHOCTU, OPTAHU30BBIBAThH JEHCTBUS
no e¢ JOCTIKEHHIO: paclpelesTh pPOJH, OOCYXIaTh MPOIEecChl U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
® BBHITIOJIHATH CBOKO YacTh PabOTHI, JOCTHUTAsT KaYECTBEHHOT'O Pe3yJibTara Io
CBOEMY HAITPaBJICHUIO U KOOPIUHUPYS CBOU JACHCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,
® OIICHMBATHh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHUMOICHCTBHUSI.
PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS
Camoopranuzamnus:
® BBISBIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
JUTS petieHust GU3NYECKUX 3HAHUM;
® OpPHUEHTUPOBATHCA B  PA3IUYHBIX MOAXOJAX MPUHATUS  PEUICHU
(MHIMBUAYyATbHOE, TIPUHSITHE PEIICHWS B TPYIIE, MPUHATHE pPEIICHUN
IpyIIIoN);



CaMOCTOSITENIFHO COCTaBJISITh AITOPUTM pellieHus! (PU3NUeCKOl 3aJauu HIn
IJlaHa HUCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYypCcOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, ApryMEHTUPOBATH MPEJIaracMble BAPUAHTHI PELIEHUN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMU U IPEAIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NESATENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
($uU3MYECKOTO HUCCIEOBAaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBUAM;

CTaBUTb c€051 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU pEelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

NPEAMETHBIE PE3YJIBTATDBI
K xoHIy 00yueHus B 9 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTepUalibHAasl TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTo ABMXKEHHUS, Jedopmanus
(ynpyrasi, mjgacTHuYeckas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIIKajIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEHUA, alib(pa, OeTa- U raMMa-u3IydeHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA,

pasznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTpaKCHHUE
3BYKa, NPSIMOJIMHEMHOE PaCIpOCTPaHEHUE, OTPAKECHHUE U IPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHrue OeIoro cBeTa B
CIEKTp W CJOXEHUE CHEKTPAJIBHBIX IBETOB, JHUCIIEPCHS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroImeM Mupe (B TOM uuciae (PU3NYECKHE SIBICHUS B MPUPO/IE:
NPWINBBI U OTJIUBBI, ABMXKEHUE MJ1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMM, 3XO0, ILBE€Ta Tell,



ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOIOTHMUECKOe AEWCTBHUE BUIMMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUM, €CTECTBEHHBIH
PaaOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJMOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPANOB, JEWCTBUE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJioBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (TpU3HAKH) (PU3MUYECKUX
SIBJICHUU

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢usznyeckue BENUYMHBI (CpeqHSs WU MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
HOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CXKATOU
IPYKUHbBI, KHHETUYECKasi SHEPIHsl, TIOJIHAsI MEXaHUYECKasi SHEPTHs, IEPUO]T
U 4YacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpU OMNHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1 U EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAaHHYI0 (PU3WYECKYIO BEJIMYHUHY C APYTUMHU BEIMIMHAMH,
CTPOUTH rpaMKN H3y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUsl HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHLIMI CYNEPHO3UIMN CHUJI, NPUHLUI OTHOCUTeNbHOCTH [anmuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEl
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMaTHYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONopol Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3MUECKUX SIBJICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 33]]a4u (ONUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHMUI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (PU3MUECKHUE BEIMYNUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aud 3alHiChIBaTh KPATKOE YCIOBHE, BBISBIATH
HEJIOCTAIOIINE WK M30BITOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIC Il PEIIeHUs, TMPOBOAUTH pAcu€Thl ¥  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3UUECKOI BEIMYUHBI,
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIENOBAaHUSA, BBIIACIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpPSJIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUNH WK
bu3nUecKkux CBOMCTB Tes (M3yuyeHHE BTOpPOro 3akoHa HploTOHA, 3akoHa



COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHWW NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSMOJIMHENHOE pacCIPOCTPAHEHUE CBETA,
pasioKeHue Oeoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)K€HHs IpeaMera B coOuparomien
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3JIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY M3 H30bITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 pe3ysbTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
cpeqHee 3HAUYCHHE U3MepsAeMOill BelnnuuHbl ((POKycHOE paccTosHuE
cobuparomeil JUH3BI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XCHHM 0€3 HadyaJlbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yIJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOM  3aBUCHMOCTH
(¢bu3nYeCcKUX BEJIWYMH B BUJE TaOauIl U rpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

NPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEIWYUH (CpemHsis
CKOPOCTb U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJTHOTO TMaJieHUsI, KECTKOCTh TPYXKUHBI, KOIDPUIIMEHT TpeHus
CKOJIb)KEHUS, MEXaHM4ecKass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KoJIe0aHUN MaTeMaTU4ecKOro W MPYKUHHOTO MAasiTHUKOB, ONTHYECKas
cuina coOuparonieil JMH3bI, PAJAMOAKTUBHBIA (POH): IIAHUPOBATH
U3MEpEHHs, CcOOMpaTh OSKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBITIOJHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKIWU, BBIUYMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIyUYCHHBIE PE3YJIbTATHI C YIETOM 3a/IaHHOM
IIOIPEIHOCTHA U3MEPEHUN;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3iuyuaTh OCHOBHBIE TNPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, JIaHeTapHas MOJEb aTOMa, HyKJIOHHAs! MOZICITb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI  CXEMaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUECKHUX ITPOLIECCOB IIPU
pelieHnn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl UL
IOCTPOEHUS NU300paKEHUH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHWHM B TOBCETHEBHOM
KU3HU 11 obecrieyeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COJICpKAaHUS B
HHTepHeTe, caMoCTOATENbHO (HOPMYIHPYs TOUCKOBBIN 3a1poc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKAHUs, CIIPAaBOYHBIE MAaTEPHUAIIbI, PECYpPCHI
cetu MuTepHer, BuaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAllMUM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAECpIHKaHUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4yaemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUUICHUE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/mn IporpaMmb1 Beero Konrpoabubie IIpakruuyeckne (1udposbie)
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Paznen 1. Mexanu4veckue siBJeHUsI
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuoreka [JOK
21 Mexanuseckue KoneOasms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnuoteka [JOK
' AJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.eds00.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15



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

Paznen 5. KBanrToBble siBJIeHUSA

5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO spa 6 1 Eggi?;;;?dasi?iﬂ 412436
bubmuorexa [JOK
5.3 SInepHble peakun 7 1 https:// m.edsﬁ).ru/?f41a4a6
Hroro no pazaeny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAOIINIT MOAY/Ib
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HOK
Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
Ne KosmvecTBo yacos Hara DJIeKTpOHHbIe U pOBbIE
Tema ypoka
n/n Bcero Konrpouabusie IIpakTuueckne  M3y4YeHusi  o0pa3oBaTe/ibHbIe
padoTbI padoThbI pecypcnl
1 MexaHnunueckoe IBHKEHUE. 1 03.09
MartepuanbHas TOUKa
2 glglif)iﬁ:e?:;:c?}; MEXaHUYECKOIO 1 04.09 bubmorexa LIOK
' https://m.edsoo.ru/ff0ad474
JIBUKCHUS
3 PaBHOMepHOE NIpsIMOJIMHETHOE 1 05.09 bubmuorexa [IOK
JIBHKECHHE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHue. CpeaHsis 1 MTHOBEHHast 1 10.09
CKOPOCTb
5) g&iﬁ?ﬁﬁﬁggggie JIBUKECHHE 1 11.09 bubmorexa HOK
' ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 12.09
['paduk ckopoctu
JlaGoparopHas paboTa
7 "OnpeneneHne ycKopeHus Tena 1 1 17.09 bubmmnoreka HOK
IPY PaBHOYCKOPEHHOM JIBUKEHUH ' https://m.edsoo.ru/ff0adb18
10 HaKJIOHHOM TIOCKOCTH"
3 CBobonHoe najenue tei. OnbIThl 1 18.09
lManunes
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyxHocTH. [leproa u yactora 1 19.09 bubnuotexa [JOK
oOpamenus. JIuneitHas u yrimoBas ' https://m.edsoo.ru/ffO0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE 1 24.09
1 IIepssiit 3axk0oH Herotona. Bektop 1 2509 bubmuoteka [IOK

CHIJIbI

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HerotoHa.

but6mmoreka [IOK

12 PaBHOzelicTByOIIAs cuita 26.09 https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. 01.10 bubmuotexa [JOK
Cynepro3uius CHi ' https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha npyUMEHEHUE 02.10 bu6nmoreka [IOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6c
bubnunorexa LIOK
15 Cuna ynpyroctu. 3axou F'yka 03.10 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuna 08.10
YIPYTOCTHY
JlaGopaTtopHnas pabota
17 «Ormpenenenue )KeCTKOCTH 09.10 bubmorexa LIOK
' https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuoreka [IOK
18 Crna Tpenus 10.10 https://m.edsoo.ru/ff0af738
19 Pemenne 3amgad mmo teme «Cuna 1510 bubnunoreka LIOK
TPEHHSI» ' https://m.edsoo.ru/ff0afa26
n | B e lozo Bromoa 10K
5 ' https://m.edsoo.ru/ffOaf8be
TPEHHUSI CKOJIbKCHHUS
Pemenne 3amau mo reMe "3aKOHEBI
bu6mmoteka IIOK
21 HLIOTOI:a. Cuna ynpyroctu. Cuina 17.10 https://m.eds00.ru/ff0afb8e
TpEeHUs
22| meamors o 22.10 bubamorera LIOK
P ‘ ' https://m.edsoo.ru/ff0af044
YckopeHnre cBOOOTHOTO TaeHUs
VYpok-koHpepenius "JIBuxenue
23 TE€J BOKPYT TPAaBUTAI[HOHHOTO 2310
nenTpa (CosnHeyHas cucreMa).
lanaxktuku"
2 raweenn savon neownproro. 2410 | Dubmorexs IOK
" ' https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IIepBas kocMHu4ecKas CKOPOCTb. 05.11 bubmuoteka [IOK

HesecomocTs n neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
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PaBHOBecHe MaTepuaaIbHOW TOUKH.

AOGComoTHO TBEPAOE TEIO.

bubnunorexa LIOK

26 PaBHOBe.(.: 11 TBEpAIOTO Teia ¢ 06.11 https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChbIO BPALLCHMUS.
MowmenT cuisbl. LleHTp Tsbxectn
PaBHOBecHe MaTepUanbHON TOUKH.
AOGCOMIOTHO TBEPAOE TEIIO.

27 PaBHOBecue TBEpIOTO TENA C 07.11
3aKpEIIEHHOW OCBIO BPAILICHHUSL.
MowmenT cuibl. LleHTp TsxecTn

28 Pentenue 3amau mo teme "MoMeEHT 1211 bu6nmoreka [IOK
cwibl. Lentp tsokectn" ' https://m.edsoo.ru/ff0b02b4
IToaroroBka x K(')'HTPOJII)HOI;'I Bu6muorexa LOK

29 pabote 1o Teme MeXiiHI/I‘IeCKOC . 13.11 hitps://m.eds0o.ru/ff0b0408
nBIDKeHne. BzanmonencTeue el

0 Mexamcorte e, 1411~ Bubmotera LIOK

N " ’ https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
Nmnynsce tena. Umiynsc cumsl.

31 3aK0H COXpaHEHUsI UMITYJIbCa. 1911 bubmuorexa [IOK
VYupyroe u Heynpyroe ' https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

32 Pemenne 3amau no reme "3akoH 2011 bubmmoteka IIOK
COXpaHEHUs UMITyIbca" ' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHuus "PeaKTI/IBHO"e 2111
JBUKCHHE B IPUPOJIC U TEXHUKE

34 Mexanuueckas pabota u 26.11 bubmmnoreka HOK
MOIIIHOCTh ' https://m.edsoo.ru/ff0b0a84

35 PabGoTta cuibl TSOKECTH, CHITBI 2711 but6mmoreka [IOK
YIPYTOCTH U CUJIbI TPEHUS ' https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenue paboThl CUITBI

36 TPEHMSI IPU PABHOMEPHOM 28.11

JBMXKXCHUU TCJIa IO
FOpHBOHTaHBHOﬁ IMOBCPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs13b DHEPTUU U pabOTHI.

37 03.12
[TorennmansHas 3HEPTUs
38 Kunernueckas sneprus. Teopema o 04.12 bubmuotexa [JOK
KUHETHYCCKOU YHEPTUU ' https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHsI SHEPTUU B 05.12
MEXaHHUKE
40 JlaboparopHas pabota «3ydenue 10.12 bubmmoreka [JOK
3aKOHA COXPAHEHHS SHEPTHI ' https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe IBUKEHHUE U €TO 11.12 bubnunorexa LIOK
XapaKTePUCTHKH ' https://m.edsoo.ru/ff0b1858
o | e e pip | BEmosanox
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTrueckuii U IpyXKHHHbBIN 1712
MasiTHUKA
Ypok-uccnenoBanue
44 «3aBUCUMOCTh MepUOIa KOIeOaHU 18.12 bu6nmorexa LIOK
OT JKECTKOCTHU TPYKHHBI U MACCHI ' https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienue sHepruu npu 19.12
MEXaHHYECKUX KOJICOAHUSIX
JlaGoparopHas paboTa
16 «OmpeneneHue 4acToThl U epuoa 2412 bubmuorexka [JOK
KoJieOaHHU IPY>KUHHOTO ' https://m.edsoo.ru/ffOblaec
MasITHUKa)»
JlaGopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH MEePHOJIa 25 12 bubnnorexa [JOK
KoJieOaHHi TPpy3a, MOBEIICHHOTO K ' https://m.edsoo.ru/ff0b197a
HUTH, OT MacChI TPy3a»
8 oxameosin somm. Tiporommc 212~ Bubmorera LIOK
PO ' https://m.edsoo.ru/ffob21fe
U TIOTIEPEYHBIE BOJTHBI
Ypok-koHpepeHus
49 "MexaHuuyecKkue BOJIHbI B TBEPAOM 14.01

tene. CelicMuuecKkue BOJIHBL"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. PacnpocTpanenue u
OTpPa’KEHUE 3BYKa

15.01

o1

52

Ypok-uccnenoranue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

16.01

21.01

53

Ypok-koHpepenius "YnpTpa3ByK
U uH(pa3ByK B IPUPOJIE U
TeXHUKe"

22.01

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
Kosie0aHusl U BOJHBI"

23.01

bubmuoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

56

KonrponbHas pabora no reme
"3aKOHbBI COXPAaHEHUS.
Mexanuueckue KojaebaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

28.01

29.01

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

VYpok-koHpepenmus "llxana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanne
3JIEKTPOMAarHUTHBIX BOJIH JIsI
COTOBO# cBs3U"

Ypok-uccnenosanue "Mzydenne
CBOﬁCTB SHGKTpOMaFHI/ITHBIX BOJIH
C ITIOMOIILI0 MOOUJILHOTO
tenedona"

Pemenue 3agau Ha onpeneneHne

YaCTOTHI U IJIUHBI
3JIEKTPOMArHUTHON BOJIHBI

30.01

04.02

05.02

06.02

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2fe6

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas MpUpoia

but6mmoreka [IOK
61 cBeta. CkopocTb cBeta. BonHoBbie 11.02 https://m.eds0o.ru/ffob31d0
CBOICTBa cBeTa
62 g;;;zﬁiiiﬁcf;?ﬁacnpOCTpaHeHHe 12.02 bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
cBeta. 3armenust ConHua u JIyHbt
o | ook aes. Septan o | Biomoma oK
https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomnenue cBera. 3aKOH 18.02 bubmuorexa [JOK
IPEJIOMJICHUS CBETa ' https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcronp30BaHKE MOJTHOTO 19.02 bubnuorexa [IOK
BHYTPEHHET0 OTPaKCHHS B ' https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MIPEIIOMIICHUST CBETOBOT'O JIy4a OT 20.02
yrila najeHusl Ha TpaHulie "BO31yX-
ctexno""
VYpok-koHpepeHIus
"Hcnonbp30BaHKe MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS: 25.02
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"
bubmmoteka IIOK
68 JIunzel. OnTHyeckas cuia JIMH3bI 26.02 https://m.eds00.ru/ff0b3f2c
69 [TocTpoenue nzo0pakeHuii B 2702 bubmuoteka [IOK
JIMH3aX ' https://m.edsoo.ru/ff0b444a
JlaGopartopHas paboTa
70 "Onpenenenne HOKyCHOTO 04.03 bu6muoreka [JOK
paccTOsHUS M ONTUYECKON CHJIIBI ' https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
7 VYpok-koHpepennus "OnTuueckue 05.03 bu6mmoreka [IOK

JMH30BbIe TpUOOpH"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'mas xak onTuueckas cucremMa.

but6mmoreka [IOK

2 3peHue 06.03 https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepeHIus "ILe(beKTLI" 11.03
3penusi. Kak coxpanuts 3peHue
Pasnosxxenue 6enoro csera B
74 cnektp. OnbiTel HptoToHA. 1203 bubmmoreka [JOK
CoXeHHe CIIEKTPaIbHBIX [IBETOB. ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHas pabota "OnbITHI 110
o | Do Genro e pos | imere LOK
https://m.edsoo.ru/ffOc0e2a
MPEIMETOB MPU X HAOIIOIEHUN
4yepes3 BeToBbie priibTph”
VYpok-npaktukyM "BonHoBbIE
76 CBOICTBA CBETA: JAUCIIEPCHS, 18.03
uHTephepeHmsa u qudpaxuus’”
77 Omnsitel Pesepdopaa u 1903 bubnnorexa [JOK
IUIaHeTapHasi MOJICb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Moaens aroma 20.03
bopa
Hcnyckanue u MOTJIOIIEHNE CBETa Eubmorexa [IOK
79 atomoM. KBanTel. JInHelgaTeie 25.03 hitps://m.e dS(])_}).ru IFf0c144c
CIEKTPBI
80 Ypok-npaktukym "Habmronenue 26.03 bubnnorexa [JOK
CIIEKTPOB MCIyCKaHHs" ' https://m.edsoo.ru/ff0c1550
. bu6nunorexa LIOK
81 PannoakTuBHOCTH U €€ BUABI 27.03 hitps://m.edso0.ru/ffOc1672
82 Ctpoenune aToOMHOTO sipa. 08.04 bubnuotexa [JOK
Hyxnonnas moens ' https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpAICHUS. 09.04 bubmuorexa [JOK
N3oTons ' https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau o teme: 10.04 but6mmorexa [IOK
"PagnoakTuBHBIC TIpeBpalieHus" ' https://m.edsoo.ru/ffOclb4a
85 [lepuoxa nonypacnana 15.04



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

VYpok-koH(pepeHus

" but6mmoreka [IOK

86 PannoakTuBHBIE H3TyYeHUS }?‘ 16.04 https:/m.edsoo.ru/ff0c2126
pUpOJIe, MEIULINHE, TEXHUKE

| e ko ot Dm0k

P DAL ' https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET

88 DHeprus CBSI3U AaTOMHBIX SAJIEP. 2204 bubnuorexa [IOK
CBsI3b MacChl ¥ SHEPTUH ' https://m.edsoo.ru/ff0cld7a

89 PGH_IGHI/IE')' 3a7a4 no teme "SnepHeie 23,04
peaxkiuu
Peakuiuu cunTe3a u neneHus suep.

bubnunoreka LIOK

0 H(?.T OUHMUKH SHEpruu COMHIA 1 24.04 https://m.edsoo.ru/ff0c1e88
3BE3NT
Ypok-koHpepenmus "SAnepaas

91 sHepreTuka. JleicTBus } 2904
PaIMOAKTUBHBIX U3ITydeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme
" bubmuoreka [{OK

92 DNEKTPOMarHuTHOE MOJIE. 30.04 hitps://m.eds00.ru/ff0c223e
DNEeKTPOMAarHUTHBIE BOJTHBI.

KBanrtoBbie siBeHus"
KonTponbHas pabota mo Teme

93 DIIeKTPOMarHuTHOE TOJIE. 06.05
DNEeKTPOMarHUTHBIE BOJHBI.

KBanToBsie sBeHUS"

% | Tisbopemopmte pabores mo xype 07.05 Bubmmorexa OK
i PATOPHAIC p N ypey ' https://m.edsoo.ru/ff0c245a

BzaumopeiicTBue Ten
[ToBTOpenue, o6oOIIeHNE.

95 Pemenne pacyeTHbIX U 08.05 bu6muoreka [JOK
KauyeCTBEHHBIX 3a]1a4 10 TEME ' https://m.edsoo.ru/ff0c2572
"TerutoBble mpouecch”

96 [ToBTOpeHue, 060b1IeHNE. 13.05 bu6mmoreka [IOK

Pemienne PACUCTHBIX U

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

KaueCTBEHHBIX 3a7a4 [0 TEME
"KIIJI TermoBeIx aBurarencii'”

[ToBTOpenue, o6oOIICHNE.

97 Pelienue pacyeTHbIX U 1 14.05 bubmuorexa [JOK
KaueCTBEHHBIX 3a/1a4 110 TEME ' https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"
[ToBTOpEHME, 0O0OIICHHE.
’ bubnunoreka LIOK
98 Pa6opaTopHLIe pa60”TLI o Kypcy 1 1 15.05 https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJIICHHSA
09 | croxommmnorone e |1 2005 ~ Dnbmorera IOK
R ' https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXAHHUKE
100 | crecormn o e ronotanen u 1 21.05 bubmorexa LIOK
" ' https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | croxommm T;o"féﬁ?féﬁi;fiﬁfa 1 22.05 bubmorexa LIOK
" ' https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTopenue, 0600menne. Pabora
102 ¢ Tekctamu o TeMe "KBaHTOoBas u 1 27.05
anepHas pusuka"
OBILIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{eCKOG SABJICHUC

13

14

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YSl (PU3MYECKHE BEIUYUHBI, IPU ONMCAHUU IPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYHH,
0003HAYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMYUHY C
JIPYTUMH BETMYUHAMH, CTPOUTH TpaUKK N3yUYEHHBIX 3aBUCUMOCTEH
($u3MYEeCKUX BETUYUH

1.5

1.6

1.7

1.8

1.9

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHUS U MPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPA)KCHHE

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHbIX CBOMCTBa
(bu3NUYecKuX SIBICHUN, GU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WIN
M30bITOYHBIE IaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUIS pEIIECHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAINCTUYHOCTH
MOJIYY€HHOT0 3HAYeHUS (PU3MUECKON BEITMUUHBI

pacrno3HaBaTh TPOOJIEMBI, KOTOPHIE MOYKHO PEUINTh TPU TOMOIIU
(U3NYIECKUX METO/IOB, UCTIONB3YSl OMMCAHUE UCCIIEIOBAHUS, BBIICNIATh
MPOBEPSIEMOE TPEANOIOKECHHUE, OICHUBATh MPABUIHLHOCTH TOPSIKA
MPOBEJICHUS] KCCJEIOBaHMs, JElaTh BBIBOJbL, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOCHUIA U OTTBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUH WU
(bU3MYECKUX CBOICTB TeN: CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH X0 OIBITA U €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBI

1.10

MPOBOAUTh TPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
oTpenieNiAs cpelHee 3HAueHUE H3MepseMol BeTHuuHBI ((OKYCHOE
paccTositHue coOuparomel JTUH3bI), 000CHOBBIBATh BHIOOP crocoba
M3MepeHus (M3MEPHUTEIBHOTO MPHOopa)




1.11

MPOBOJIUTHh HWCCJIEAOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIIUMYUH C
WCIIOb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSATEIILHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN
rpaduKOB, IEIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICTOBAHUS

1.12

1.13

IIPOBOJUTh  KOCBEHHbIE M3MepeHHs  (U3NYECKUX  BEIMYMH:
IUTAHUPOBaTh ~ M3MEpPEHHs,  coOuparb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CleAysd IpeIOKEHHON
WHCTPYKLUHU, BBIYMCIATH 3HAYCHUE BEJIMYMHBI M AHAJIU3UPOBATH
IIOJIyYEHHBIE pEe3YylbTaTbl C YYETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHUN

coOmoaTh MpaBWiia TEXHUKM Oe3omacHOCTH mpu pabore ¢
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UYECKUX MOJENeil:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJENb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s]Ipa

XapaKTepU30BaTh TNPHHIUIBI JEWCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HCIOJIB3Ys
3HAHUA O CBOMCTBaX (U3MYECKUX SBICHHH W HEOOXOIMMBbIE
¢busnvecKkre 3aKOHOMEPHOCTH

HCIIOJIL30BAaTh CXEMbBI MW CXEMATUYHLIC PHCYHKU H3YYCHHBIX
TEXHUYECKUX  YCTPOHCTB,  HM3MEPHUTENBHBIX  OpUOOPOB U
TEXHOJIOTUIECKUX MPOIECCOB MPH PEIICHUHN YIeOHO-TIPAKTHIECKUX
3a/1a4, ONTHYECKHE CXEMBI JJIsl IOCTPOCHHS U300paKeHUN B TNIOCKOM
3epKajie 1 coduparonieit JuH3e

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCMONb30BaHMsS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HM Il oOecrieueHuss Oe30MacHOCTH TIpH
oOpamieHun ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpee

1.18

OCYIIECTBIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEPKAaHUS B
cetu MHTEpHET, cCaMOCTOSTENbHO (HOPMYIUPYsI TOUCKOBBIN 3ampoc,
HAXOIUTh IYTH OIPENEICHUS JOCTOBEPHOCTU  IIOJYYECHHOU
nH(pOpMalui Ha OCHOBE MMEIONIUXCS 3HAHWU W JIOTIOTHUTEIIBHBIX
HCTOYHHUKOB

1.19

1.20

WCIIOJIb30BaTh TMPU BBHIMNOJHEHUM Y4YeOHBIX 3aJaHUA HAy4YHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COZAEp KaHusl, CIIPaBOYHBIC
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMHU
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

co3aaBaThb CcOOCTBEHHBLIE MUCHLMEHHBIE U YCTHBIC COO6H.[€HI/I$I Ha
OCHOBE WH(OpPMAIlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTaBIATh PE3yJIbTaThl IPOEKTHON WU
HCCHGHOB&TGHLCKOP'I ACATCIIbHOCTH, npu 9TOM rpaMOTHO
WCMOJIb30BaTh M3YYCHHBIM TMOHATUMHBIN anmapar H3y4aeMoro
pasnena (U3MKH M COMPOBOXKIATHh BHICTYIUICHHUE TMPE3CHTAIUEH C
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

MIPH BBINOJHEHUH YY€OHBIX MTPOEKTOB U UCCIIEeI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB PacIpeAesiaTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUH C
MOCTABJICHHBIMU 3aJJauaMH, CJEAUTh 32 BBINOJIHEHHWEM ILJIaHa




JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBaTHO OILICHUBATh
COOCTBEHHBI BKJaJ B JAEATENBHOCTh TPYIIBI, BBICTPaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICCTBHE, TPOSBISAS  TOTOBHOCTh
pazpemath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon Koxn
paszena S eMOHTa [IpoBepsieMbIe AIEMEHTHI COACPKAHUS
MEXAHWYECKUE SIBJIEHU S

81 Mexanudyeckoe JIBIWKEHHE. MarepuaibHas TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHIKCHHS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE

8.4 neixkeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh Telia pu
HEpPaBHOMEPHOM JIBHIKCHHUH

85 Yckopenue.  PaBHOyckopeHHOE — NIPSIMOJMHEHHOE
JIBIDKCHHE

8.6 #HPar###Csoooanoe nagaeHue. OneITh I amuies
#H##Par###PaBHoMepHOE IBIKEHUE IO OKPYKHOCTH.

8.7 [Tepuon u yactora obpamienus. Jluneiinas u yriosas
ckopocTH. LleHTpocTpeMHuTeTbHOE YCKOPSHHE

8.8 [TepBsiii 3akoH HploToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 #HiH#HPar#t## [pyuHIMI CyIeprno3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 #HH#Par###Cunia TpeHus: CUJla TPEHUS CKOJbXKEHUS,

3 CHWJIa TPCHHUS TTOKOS, IPYTHE BUJIBI TPEHUS

814 #A#Par#H#Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
TATOTEHUs. Y CKOpEeHUe CBOOOIHOTO MaIeHUs

8.15 HBuxenne mmaHeT Bokpyr Comnna.  Ilepsas
KOCMHUYecKasi CKopocTb. HeBecoMOCTh U meperpy3ku

8.16 Pa?HOBeCHe MaTepuaIbHOM TOYKH. AOCOIIOTHO
TBEPIOE TEIIO

817 ###Par###PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON
OChI0 BpaleHusi. MomeHT cumbl. LleHTp TskecTn

8.18 Nmnynse Tena. U3menenue umnynbca. UMmysabc cuibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 #H##Par##H#PeakTBHOE JBIKEHUE

8.21 Mexanndeckas paboTa U MOITHOCTh

8.22 PabGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
SHEPruM U paboTHI

8.23 [ToreHnuanbHas dSHEpPTUs Tena, TMOJHATOTO HaJ
MMOBEPXHOCTHIO 3EMITN

8.24 [ToTeHManpHas YHEPTUS CKATOUW MPY>KUHBI

8.25 ###Par###KHFeTquCKaﬂ sHeprus. Teopema o
KMHETUYECKOW YHEPTUHI

8.26 HHHPar###3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH

8.27 [IpakTrueckue pabOTHI:




Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKCHUS [IapUKa MO HAKIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOPEHUs Tela MNPy PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JIBWKCHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBUKCHUH 0€3 HAYaTbHOW CKOPOCTU ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEeHUs
CKOJIBKEHUSI OT CHJIBI HOPMAIBHOTO JIaBIICHUS.
Onpenenenre kod(hUIMEHTa TPEHUS CKOJIBKEHHUS.
Onpenenenne KECTKOCTH MPYKUHBL OrpenencHue
paboThl CHJIBI TPCHHS MPH PaBHOMEPHOM JBIKCHHH
TeJa MO TOPU30HTATBHOM MoBepXHOCTH. OnpeieieHrne
paboOThl CWJIBI YIOPYrOCTH NpU MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOJBMIKHOTO W TOJBHIKHOTO
0JIOKOB

duznyeckue ABICHUS B IpUpOoAC: IPHUIIMBLI U OTJIMBEI,

8.28 JnBrxkeHue riaHeT CoHEYHON CHUCTEMBl, pEaKTHBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
8.99 TexHuyeckne yCTPOMCTBa: CHHIOMETP, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KojeOaHUM: Tepuoj, 4acToTa,
aMIUIATY1a
MaremMatuyeckuii M TOPYKUHHBIA  MasTHUKH.
9.2 [IpeBpamienre  sHepruv  Npu  KosieOaTEIbHOM
JBUKEHUHU
93 3aryxatomue kosnebaHus. BeiHykaeHHbIe KojeOaHUs.
Pe3onanc
Mexannyeckne BOJHbBL. (CBONCTBAa MEXaHHYECKHX
BoJIH. [IpononbHble M monepeuHsle BONHBL. JlnuHA
9.4 BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHUS.
Mexanudeckre BOIHBI B TBEPIOM TeIlE, CEHICMUYECKUE
BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 WHdpa3Byk U yIbTpa3ByK
[TpakTHyeckue paboOTHI:
Ompenenenne 4YacTOThl W TMepUoja  KoJIeOaHUM
MaTEMaTUYECKOTO MasiTHUKA.
Omnpenenenne 4YacTOThl W TMepuUoja  KoOJIeOaHUMH
97 IPYXKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepHOAa KOJICOAHUM
IIOABCHICHHOTO K HHUTH rpy3a OT IJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TepHOAa KOJICOAHUM
MPY>KUHHOTO MasiTHUKA OT Macchl rpys3a. [lpoBepka
HE3aBUCUMOCTH nepuojia KoneOaHui rpy3a,




MOJIBEIIEHHOTO K HUTH, OT MaCChl Tpy3a U KECTKOCTH
NpY>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO
MaJICHUs
®dwusnyeckue SBICHUS B IPUPOJIC: BOCIIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHUUYECKHE BOJIHBI,
I[yHaMH, X0

99 TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

' VIBTPa3BYKa B OBITY U TEXHHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAIT'HUTHBIE BOJIHBI

101 DIIEKTPOMArHUTHOE IOJI€. DJICKTPOMArHUTHBIC BOJTHBI.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH

10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npuponaa cBera. CKOpoCTh CBETaA.
BosnHoBbIE CBOMCTBA CBETA

10 [TpakTudeckue pabOTHI:

104 W3ydyeHrue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIIBHOTO TestehoHa
®dusndeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE

10.5 NIEUCTBUE BHIMMOTO, yIbTPaPrOIECTOBOTO u
PEHTT€HOBCKOIO U3Jy4CHUI

106 TexHuueckue YCTpOMCTBA: _ MCTIONB30BaHME
AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H

CBETOBBIE SIBJIEHU S

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 [IpsamosnnHETHOE pacIpOCTPAHEHUE CBETA

113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
OTpaXKeHHsI CBETa

114 [Ipenomnenue cBeTa. 3akoH MPETOMIICHUS CBeTa.
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

116 OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKONA H
TeJIeCKoma

117 I'ma3 kak onrnueckass cucrema. bian3opykocTs
JATbHO30PKOCTh
Pasnosxxenue 6enoro cBera B ciekTp. OnbITel HproTOHA.

11 118 CroXeHHe CIeKTpalbHEIX [BETOB. Jlucmepcns cBeta

[TpakTiueckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yria
OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaJeHHs.
HH#Par###113yueHne XapakTepUCTHK HU300paKeHHS
MpeaMETa B TUIOCKOM 3epKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTU yria

11.9 MIPEJIOMJIEHUSI CBETOBOTO Jiyda OT YIJIa TaJeHus Ha
TPaHUILIC «BO3JIYX — CTEKIIO.
###Par### lonyuenne W300paKEHH C TIOMOIIBIO
coOuparoIIe JTMH3BL.
#H##Par###OnpenencHue (QOKYCHOTO pPACCTOSIHUS |
ONTUYECKOH CHJIBI COOMpArOIIEeHi TMH3BI.
H#HHAPar###0nbITEl IO Pa3JI0KEHUIO OEoro CBeTa B
CIIEKTD.




H#AHPar####OnbITEl 10 BOCIPUSATHIO 1[BETA MPEAMETOB
MIPU UX HAOJIIOJICHUN Yepe3 [IBETOBBIC (PHIIHTPHI

dusnyeckue sABJICHUS B Ipupoe: 3atMenust CosiHIa 1

11.10 JlyHbl, IBeTa TeJ, ONTHYECKUE SBJICHHS B aTMochepe
(uBeT HebOa, pedpakius, paayra, MUPax)

1111 TexHuueckue  ycTpOHCTBAa:  OYKM,  IEPUCKOI,
¢doroanmapar, ONTUYECKHE CBETOBOIBI

KBAHTOBLGIE ABJIEHUA

121 OmnbiTel Pesepdopna u mmanerapHas MoJenb aroma.
Mogens aroma bopa

192 Hcnyckanue U MOIJIOIIEHHE cBeTa aToMOM. KBaHTHI.
JIuHeityaTpie CIEKTPbI

12.3 PannoaktuBHOCTB. Allb(a, 6eTa- 1 raMMa-u3IydeHus

124 Crpoenne aromHoro szapa. HykioHHas Mojenb
aTOMHOrO siapa. M30Tonsl

125 PannoaktuBHble npeBpaiuenusd. [lepuoa nonypacnaga
ATOMHBIX s1JIep

126 SnepHble peakMy. 3aKOHbI COXPAHEHHUs 3apsI0BOTO U
MacCOBOI'0 YHCET

127 OHeprust cBA3M aroMHbIX sjep. CBs3p Macchl M
SHEPruu

12 128 Peakuun cunTe3a W JeneHus  suep. WcTounuku

sHepruu CosHIa U 3BE3]

12.9 Snepnas _ OHEPreTHKa. JenictBue paaMOaKTHBHBIX
U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB

12.10 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
M3mepenue painoakTUBHOro hoHa
@dusuyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,

12.11 paZOaKTUBHOE W3JIyYEHUE NPHUPOJHBIX MHMHEPAJIOB,
JICUCTBUE PAJAMOAKTUBHBIX W3JIYYEHU Ha OpraHU3M
4eJI0BEKa

12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHJUBHIyAJIbHBINA JO3UMETp, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHMSA K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszosanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSI3M U [TI03HABAEMOCTH SIBJIEHUI MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢dbuzmke, O CHCTEMOOOpa3ywIle poidu (U3UKK B PA3BUTHH
€CTECTBEHHbIX HAayK, TEXHHUKM U TEXHOJOrHil, 00 3BOIIOLUU
(Gu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJAJE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILET O
MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUI
Opupoabl  (MEXaHMYECKMX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (U3UYECKOE SIBIICHHE;, YMEHHE PacllO3HABaTh INPOSBICHHE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BbIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bnanenue ocHOBamMM NOHSATUHWHOIO armapara U CUMBOJIUYECKOTO
si3bIKa (DU3UKHM U MCIIONB30BAHUE WX JJIs PEIICHUs YYEOHBIX 3aj1ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SIBICHUS WU
MPOIIECCHI, UCTIONIB3Ys GYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE
SIBJICHMSI, UCTIONB3Ysl (PU3NUECKHE BEIMUUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTroIeHHsI PaBHIT 0€30MAaCHOTO TPYy/a: HaOMoeHUE (PU3UIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY
W3 IaHHOTO Habopa 00OPYAOBaHMS IO UHCTPYKIIUU, OMIHUCHIBAThH XOJ]
OTTBITA M 3aIMCHIBAThH €T0 PE3YJIbTATHI, (DOPMYITHPOBATH BHIBOIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpEeHUN (PHU3NIECKHX
BEeJIMYHMH: YMEHHE IUIAHHPOBATh W3MEPEHUS, CaMOCTOSTEIIBHO
coOMpaTh JKCHEPUMEHTATBHYIO YCTAHOBKY IO HWHCTPYKIIUH,
BBIYHCIISATh 3HAYCHHE BEJIMYMHBI W aHAIM3HPOBATH ITOJTYYCHHBIC
pe3ynbTaThl C Y4ETOM 3aJlaHHOW TOTPEIIHOCTH Pe3yNIbTaTOB
U3MEPEHU;

MPOBEJICHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIEIOBaHUMT;
CaMOCTOSITENIbHO COOMpATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY |
MPOBOAUTh  HCCIENOBAHUE 1O  HWHCTPYKIUH, MPEACTABIATH
MOJIYYEeHHBIC 3aBUCUMOCTH (DM3UYECKHX BEJIMYMH B BHJIC TAOJIHUI[ U
rpaduKOB, YYHUTHIBATh TOTPEUTHOCTH, JENaTh BBIBOJABI IO
pe3ysbTaTaM HCCIe0BAHUS

[TonnManne  XapakTepHBIX CBOWCTB  (PU3MUYECKHX  MOJENCH
(MarepuasibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJCTH CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, MJIAHETapHas MOJENb aToMa,




HYKJIOHHAsT MOJIeNIb aTOMHOTO SI/Ipa) ¥ YMEHHE MPUMEHATh UX IS
00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue oOBICHATh (PU3UYECKHE MPOIECCH U CBOMCTBA TEN, B TOM
9quciIe W B KOHTEKCTE CUTyallMi NPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH PUYUHHO-CIICICTBEHHBIEC CBA3H
U CTPOUTH OOBSICHEHHE C ONOpOH Ha W3Y4YEeHHBIE CBOMCTBa
(bu3n4ecKux SBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIETIH

YMeHne pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCIIONIB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIME (PUIUUCCKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUChIBATh KPATKOE YCIOBHE 3a/IayH,
BBISIBJISITh HENOCTAIONINE JAHHBIC, BRIOUPATH 3aKOHBI M (OPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIICHHS, HCIIOJIb30BaTh CIIPABOYHbIEC JJAHHEIE,
MPOBOJUTHh PAcU€Thl U OICHUBATH PEATUCTHYHOCTH IMOTYICHHOTO
3HAa4YCHUs (PU3MUECKON BETMUMHBI, YMEHUE ONPEICISATh PA3MEPHOCTD
(bu3HUYECKOI BEIIMYMHBI, TIOTYICHHON IPH PEIICHUH 33291

YMeHHE XapaKTepHU30BaTb IPUHLHUIBI JEHCTBHUS TEXHUYECKUX
YCTPOKICTB, B TOM 4HCJ€ OBITOBBIX MPUOOPOB, U MPOMBILIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX OIKMCAHUIO, UCIIONIb3Ys 3HAHUSA O
CBOWCTBaX (DU3MYECKUX SBICHUA M HEOOXOAMMBbIC (U3NUIECKHE
3aKOHOMEPHOCTHU

10

YMeHHe HCIoNIb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUSIX B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHUn ¢ OBITOBBIMH  NpUOOpaMU U TEXHUYECKHUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbS M COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 IIOBEJIEHUS B OKpPYXKAlOLEH cpene; MOHUMaHUE
HEO0OXOIMMOCTH NMPUMEHEHUS JOCTH)KEHUN (U3UKU U TEXHOJOTHUI
JUISL PAllMOHAJIBHOTO IIPUPOAOIIOIB30BAHUS

11

OneIT TOMCKa, MPeoOpa3oBaHUA W TPEACTaBICHUsS WHGOpMAIUU
(bU3UYECKOTO CONEepXKaHUS C HCIOIb30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OLICHUBATh I0CTOBEPHOCTh
MOJTY4YEeHHON HH(POpMAIlMK Ha OCHOBE WMEIONIMXCS 3HAHUU |
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYpChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPe0oOpa3OBaHUS
nH(OpMalUA W3 OJHOW 3HAKOBON CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE MHGOPMAIUU U3 HECKOIBKUX HCTOYHUKOB




IHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE BUKEHHE. CpenHsis ckopocTs. Popmyna ams
1.2 BBIYKMCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMepHOE MpsiMONIUHEITHOE IBHXKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJIa OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKEHUS:
13 MO=x+us
I'paduku 3aBUCHMOCTH OT BPEMEHHU MJIsi TPOCKIHUU CKOPOCTH, MPOEKLIUH
MepeMenIeHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTh KOOpPAMHATHI Teja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHUS:
2
Sy =vy, s+ ay= ;
2
@opMmysbl AJ8 OPOEKUUU TEPEeMEIICHUs, TPOEKUUN CKOPOCTH U MPOEKIUHU
YCKOpPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHUH:
2
1.4 .sx(a‘)=v‘}x-r+ax-3~
U.\'U) =Up, T4, £,
a,(f) =canst,
szz - le: =la.s,
I'padvku 3aBUCMMOCTH OT BPEMEHM JJIsl MPOEKLUUU YCKOPEHUSs, MPOEKUUU
CKOPOCTH, NPOEKLUUHU IEPEMELIEHUS, KOOPAUHATBl IIPH PaBHOYCKOPEHHOM
MPSIMOJTUHEHHOM JIBUKCHHUH
CBoOoanoe nageHue. opmyssl, OMUCHIBAIOITHE CBOOOIHOE TIaJICHUE TeJa 110
BEPTUKAIN (IBM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
1.5 3emnn). ['paduku 3aBUCHUMOCTH OT BpPEMEHM MJI MPOEKLIUU YCKOPEHHS,
MPOEKIIUH CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TMaJeHUM Tena IIo
BEpPTUKAIN
CKopocTh paBHOMEPHOTO [BMXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.
@opmyna A BBIUUCIEHHUS] CKOPOCTH 4epe3 pajuyC OKPY)KHOCTH M INEPUOJ
oOparnieHus:
L= 2mR
T
1.6

HentpocTpemurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyra 1Sl BBIYUCIECHUS YCKOPEHUS:

®dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpAICHUS:




1.7

1.8
1.9

vl
T

Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS IITIOTHOCTH:

_om
V

Cuna — BektopHas pusndeckas BenudyrHa. CII0KEHUE CHIT
SIBnenune unepuuu. [lepsriit 3akon HproToHa

1.10

Bropoii 3akon HerotoHna:
F=m-a

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHU TEJIa U BEKTOPa CUJIbI, ,HeﬁCTBYIOIHeﬁ
Ha TCJIO0

1.11

Bzaumoneiictue ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

1.13

1.14

1.15

TpeHI/IC IIOKOA U TPCHHUEC CKOJIBKCHUS. q)OpMy.]'Ia A1 BBIYUCIICHUA MO YIS CHUJIbL
TPCHUA CKOJILXKCHUA!

Frpzp-;"-.r

Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3akoH YHpyroi
nedopmanuu (3akoH I'yka):

F=k-Al

BcemupHoe Tarorenue. 3aKk0H BCEMUPHOTO TATOTEHHUS:

My - 114
F=G.—-1 _2

R
Cuna TspxecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.

dopmyna A BRIYMCIEHUS CHIIBI TSDKECTH BOJM3M MoBepxHOCTH 3emuu: F =
mg.

JBuwxenue nnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku

Nwmmynse Tena — BekTopHas pu3ndeckas BeJIMYnHa.
=mi

Nmnynbe cuctemsl Ten. M3mMenenne umimysbsca. IMIynbe CUITb

1.16

3aK0H COXpaHEHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEJI:
p=myU +m, U, =const

PeakTuBHOE IBUKECHUE

1.17

Mexannueckasi pabora. @opmyra sl BBIYUCIEHUS paOOThl CHIIBL:




A=Fsooscx

Mexannueckass MOIITHOCTD:

N=4
f

1.18

1.19

Kunernueckas u noreHmanbHas 3Heprus. Gopmyiia 11 BBIYUCICHUS
KUHETUYECKON DHEPIUU:

H!U'E
By
Teopema o0 kuHeTHUeCKOU dHeprun. Popmyrna s BEIYUCICHUS

MOTCHIIMAIBLHOW YHEPTHH TeJja, TOJTHITOTO
HaJ 3eMIIEH:

E,=mgh

Mexanunyeckas dSHEeprus:
E=E;.+E P

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyia s 3aKoHa
COXPAaHEHHUS MEXaHMUYECKOM 3HEpPTrUu B OTCYTCTBHE cUJil TpeHus: E = const.
[IpeBpalieHne MEXaHMYECKOW SHEPIUU IIPU HATMYUU CUIIBI TPCHHUSL.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.
YcioBre paBHOBECHS phlvara:

M +M +..=0
[TonBwxHbIN 1 HenoABWXKHBIN 00ku. KIT/] mpocThix MexaHH3MOB,
n= A‘]IME:&HE.E
14‘3&1‘1:&‘:[3

1.21

JlaBiienure TBEPAOTO TeENa.
dopmyiia s BBIYACICHUS JABJICHUS TBEPIOIO Tela:
F
P= 5l
JlaBnenue raza. ATMOcepHOe TaBleHUE.
FHHpOCTaTquCKoe JaBJICHUC BHyTpI/I KUOKOCTH.
dopmyiia s BBIYKMCICHUS JABICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuil npecc

1.23

3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
JIEWCTBYIOLIEH HA TEJIO, OTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

Fam =pgV

Ycaopue miapaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIABAHUC




1.24

Mexannyeckue KoyieOaHUsA. AMIUIATY/AA, TMEPUOA M YacTOTa KOJeOaHHi.
dopmynia, CBI3BIBAIOLIAS YACTOTY U NIEPUOJT KOJICOAHUI:

1.25
1.26

1.27

MaremaTuueckuii ¥ TNPYKUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu
K0J1€0aTeNbHOM JBH)KEHUU

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

Mexanudeckue BOJHBIL. [IpogosbHBIC U MONIEPEYHbIC BOJHBL. J{JIMHA BOJHBI U
CKOPOCTb PacpOCTPAHCHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOU BOJHBI Ha T'paHUIIE
nByx cpeln. MHdpa3Byk u ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
MPYXUHBL, Kod(hulenTa TpeHus CKOJIbXKEHUS; paObOThl CUJIbI TPEHHUSI, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH ABMKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHUsi Opycka IpH JBIKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoaa KojeOaHuii MareMaTHYECKOIro MasATHUKA, YaCTOTbl W IICpUOJA
KoJe0aHuil MPY>KUHHOTO MAaATHHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO HA pPblYar;
paboThI CWIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HETOIBUKHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH MPH MOJbEME TPy3a C IOMOIIBIO MOABHKHOTO
O1oka.

HccnenoBanne 3aBUCHUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHON
YacCTHu T€J1a U OT INIOTHOCTH KUAKOCTHU,; HE3aBUCHUMOCTH BBITaHKI/IBaIOHICI\/JI CHUJIbI
OT MAcChl TeJa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JaBJICHUS U
OT POJ1a MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT CTETIEHU
nedopMaIuu IpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HaIpaBIISIONIEH;
nepuoia (4acToThl) KOJIeOAHWW HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUOJA
KojeOaHui MPYKUHHOTO MasgTHHUKA OT MAaccChl Tpy3a U >KECTKOCTH MPYKUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTH TEpHO/a KOJIEOAaHUM HUTSHOTO MAasTHHKA OT
Macchl rpy3a. [IpoBepka ycnoBus paBHOBeCHs pbluara

1.30

1.31

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B KUBOM U HEXKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUS] HAa XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCIPUSATHE
3BYKOB )KMBOTHBIMHM, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoiicmea: CIUIOMETP, AATYNKU TTOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, JAWHAMOMETp, NOJIIMIHUKH, PaKeTbl, pblYyar, IOABWKHBIA |
HETIOJIBYKHBIA OJOKH, HAKJIOHHAsI TUIOCKOCTh, POCTHIE MEXaHHU3MBI B OBITY,
cooOmiarnmecs cocybl, yCTPOMCTBO BOIONPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAacoc, apeoMeTp, HXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHW A

2.1

OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUH  CTPOEHUS
BeliecTBa. Mojenu TBEPAOTO, JKUIAKOTO U ra3000pa3HOr0 COCTOSIHUIA BELIECTBA.
Kpucrannuueckue u amopdHble Tena

2.2

JIBmxenne wyactun BemiecTBa. CBA3b CKOPOCTH JBIDKCHHS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBmxenue, U dysus

2.3

CMauuBaHue U KalMWJUIAPHBIC SIBJICHUS




2.4

TermioBoe pacumpeHne u cyKaTue

2.5 TennoBoe paBHOBecHE
26 Buytpennsas sueprusa. PaGora u rtemonepenaya kak crnocoObl M3MEHEHUs
' BHYTPEHHEHN SHEPIUU
2.7 Bunpl Temsonepeaaun: TeIIONPOBOIHOCTh, KOHBEKIUS, U3ITyICHHE
HarpeBanne wu oxnaxzaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEIJIOEMKOCTD:
2.8 _ ( ]
Q=cml\t, -1
3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX MIpOIeccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2 Q+0,+.=0
| 2
Ucnapenune m konaeHcauus. M3MeHeHHEe BHYTPEHHEH SHEPrUU B IPOLECCE
510 ucmapeHus ¢ KoHjaeHcanuu. KumeHue >KUAKOCTU. YJenbHas TeIioTa
' napoo6OpazoBanus: L = Q/m
211 BraxxnocTs Bo3yxa
[InaBnenve W Kpucramzanus. VI3MeHeHHEe BHYTPEHHEM OSHEpPruH TpU
TUTABJICHUH M KPUCTAJUTM3ALMH. Y JIeNTbHAs TEIUIOTa TUIABJICHUS:
2.12 Y
m
BHyTpeHHsAs »Heprus cropaHusi TOIUIMBA. YJeJbHas TeIJIOTa CropaHus
2.13 torutuBa: ( = Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teruioBoro apuratens
IIpaxmuueckue pabomol
W3mepenne yaenpHON TeIUIOEMKOCTH METAITMUECKOTO MIMHAPA; KOJTMIECTBa
TEIUIOTHI, TMOJIYYEHHOTO BOJOM KOMHATHON TemmepaTypsl (hUKCHPOBAaHHOU
Macchl, B KOTOPYIO OIYIIEH HArpeTblii LWIMHAP; KOJUYECTBA TEIUIOTEHI,
2.15 OTJJAHHOTO HATPETHIM IMJIMHIPOM, TIOCIIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEeMIIepaTypbl; OTHOCHTENBHON BIOKHOCTH BO3AYyXa; YACTHHOW TEIUIOTHI
IUIaBJIGHUs JbAa. lMccienoBaHwe W3MEHEHHs] TEMIIepaTypbl BOJBI  TpHU
Pa3IMYHBIX YCIOBHSX; SBICHUS TEIJIOOOMEHA MPH CMEIIMBAHWU XOJIOJTHOW U
ropsiuei BOAbI; poIecca UCTIapeHUs
DQusuueckue asienus 6 npupode. TOBEPXHOCTHOE HATSKEHHE M KalMIIJISIPHBIE
2.16 SIBJICHUST B TIPUPOJIE, KPUCTAILIBI B pupoe, uznydenrne CoJlHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, HHEsl, CHera
Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIH30BAHUS
517 KPHUCTAJIIOB, )KUAKOCTHBIN TEPMOMETP, JATYHK TEMIIEPATYPhI, TEPMOC, CHCTEMA
' OTOIUICHUS JJOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIH
BHYTPEHHET0 CTOpPaHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHsI STCKTPUUECKOTO 3apsiia




3.4

DnekTpuyeckoe nose. Hanpsok€HHOCTh aiiekTpuyeckoro mnoss. [lpuHiun
CYMEPIIO3UIINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3JIEKTPUUYECKOrO IO HA
JeKTpUUecKue 3apsaabl. [[pOBOAHUKH U TUAIEKTPUKU

3.6

[TocTosHHBIN AeKTpUUECKU TOK. J[eCTBUS AeKTpruUecKoro Toka. Cusa Toka.
Hanpsixenue.

l=g/t,U=A/

3.7

3.8

3.9

3.10

3.11

BHGKTpI/ILICCKOC COIIPOTUBJIICHHE. YI[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHBIICHUC!

R =pl/S
3akon Oma ayis yuactka anektpudeckon nenu: | = U/R

IlocnenoBaTeabHOE COCIUHCHIE IMPOBOAHUKOB:

1,=1,. U=U,+U,. R=R +R,
HapaﬂnenLHoe COCAUMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTHBIICHUSA:

U=UgI=I+I;R=2.
* >

CMeliaHHbIe COCIMHCHUA ITPOBOAHHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jlxoynsa — Jlenmna:

O=I"-R-t

3.12

3.13

OneiT Opcrena. MarHuTHOe MoOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MAarHUTHON UHIYKIIUHA

MarauTtHoe IOJIE MOCTOSIHHOIO Mar"dura. B3aumMoIelcTBUE ITOCTOSHHEIX
MarHHUTOB

3.14

Z[eﬁCTBHe MAarauMTHOTI'O I10JI Ha IMPOBOAHUK C TOKOM

3.15

OmnbiTel @apanes. SABneHue aneKTpoMaruiuTHoM UHAYKIMU. [IpaBuio Jlenua

3.16

IIpaxmuueckue pabomul

N3mepeHne  dIEKTpUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOILIHOCTH
ANEKTPUYECKOTO TOKa; pabOThI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOLIEIO B IIPOBOJHUKE
(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHHUS Ha KOHIaX MPOBOJHUKA; 3aBUCMOCTH
COIIPOTUBIIEHUS OT JUIMHBI IIPOBOIHUKA, IIOIIAIU €TI0 IIOIEPEYHOT0 CEUCHHUS U
YAEIBHOTO COITPOTHUBIICHMUS.

[IpoBepka mpaBuiIa 111 JIEKTPUUYECKOTO HAIIPSIKEHUS [P MTOCIEA0BATEIBHOM
COCIMHEHUM NPOBOJHUKOB; MPABWJIA JUIS CHJIBI JJIEKTPUUYECKOrO0 TOKa IpPH
napajuieIbHOM COSAMHEHUU TTPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue sA61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 10JI€ 3eMJTH, Ipeiid MoocoB,
POJIb MATHUTHOTO TOJISL 7S 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE

3.18

Texnuueckue ycmpoiicmea: 3JE€KTPOCKOI, aMIIEPMETp, BOJIBTMETP, PEocTar,
CUCTYMK  DJCKTPHYECKOH OSHEpPruu, dJIEKTPOOCBETUTEIbHBIE IMPHUOOPHI,
HarpeBaTelbHbIE AJIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE




MpeIOXPaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSIHHOTO TOKa,
Te€HEPATOpP MOCTOSIHHOT'O TOKA

3.19 DneKkTpoMarHuTHbEIE BOJHBL. [1Ikana 3neKTpOMarHUTHBIX BOJTH

3.20 JlyueBast monens cBeta. [IpsiMonnHeitHOe paclipocTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETa

3.23 Jucniepcust cBera

324 JIunza. Xon nydeid B muH3e. DOKYyCHOE paccTosiHUE JUH3bI. OnTHYeCKas cuiia
mum3el: D = 1/F

3.25 I'na3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
Ipakmuyeckue pabomul
#H##Par###l3Mepenne ONTUYECKONW CHJIBI coOMparomeld JHMH3BI, (HOKYCHOTO
paccTosiHUsI coOHparoieii IMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB MpeaAMETa
1 U300pakeHusl, Koria mpeaMeT pacioio’keH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEIOMJIEHUS CTEKIIA.
###Par#t#lccnenoBanue cBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MOMOIIBIO
coOuparomieli JTMH3bI; U3MEHEHUsI (JOKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOIO Jy4a OT yrja HajJeHus Ha
TPaHHIIE «BO3YX — CTEKIION»

397 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbI, 1Bera Tel,
OINITUYECKUE SIBJIEHUSI B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUpax)

328 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIAPAT, ONTUYECKHE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTH. Anbda-, 6eTa-, raMMa-u3iyueHus. Peakuuu anbda-u Gera-
pacraga

492 Omneitel Pesepdopna mo paccesHuro anbda-gactuil. IlmanerapHas MoJenb
aToMa

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [Iepnon nonypacnaaa aTOMHBIX sA€p

4.5 SAnepHsble peakiyu. 3aKOHbI COXPAHEHHUS 3apsA0BOIO U MaCCOBOTO YHUCET
Qusuueckue s61eHUs 8 nNpupode. E€CTECTBEHHBIM paIUOAKTUBHBINA (HOH,

4.6 KOCMHMYECKHE Jy4H, PaJUOAKTUBHOE W3IyYeHHE NPUPOAHBIX MHHEPAJIOB,
JeCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaTbHBIN JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAAd SHECPIreTUKa




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






