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MHNOSCHUTEJBbHASA 3AIIUCKA
Hacrosimas pabouas mporpamma no Qusuke maiga 9 kimacca cpenHeid o01ieo0pa3zoBaTeIbHOM IIKOJbI COCTABJICHA Ha

OCHOBC:

l.

2.

®denepanpHoro 3akoHa «O06 obOpazoBanuu B Poccuiickoit denepammmy ot 29.12.2012 Ne 273-D3 (c u3BMEHEHUSIMHU U

JOTIOJIHEHUSIMU, BCTYNHBIUHN B crity ¢ 13.07 2021).

«O BHeceHuu u3MeHeHuii B @epepanbHblil 3akoH «O0 oO6pazoBanuu B Poccuiickoit @eaepanumn» ot 24 centsops 2022
r. Ne 371-@3.

®denepanbHbIl TOCYJIAPCTBEHHBIN 00pa3oBaTENbHBIM CTAHAAPT OCHOBHOTO OOIIero oOpa3oBaHus (MpUKa3 OT

31.05.2021 Ne 287 MunucrepctBa mpocBemieHuss Poccuiickoit @enepammu «O06 yTBepkaeHUU (eneparbHOro

roCy/IapCTBEHHOIO0 00pa30BAaTEIBLHOTO CTaHAAapTa OCHOBHOTO OOIIEro oO0pa3oBaHUsA», 3apETUCTPUPOBAHHBIA B

Muntocte Poccun 05.07.2021, peructparmonusiii Homep 64100).

[Ipuka3 MunucrepcrBa npocsemenuss Poccuiickon @enepannn ot 18.07.2022 Ne 568 «O BHeceHMM U3MEHEHUU B

dbenepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT OCHOBHOIO OOIEro 00pa3oBaHMs, YTBEPKIACHHBIN

npukazoM Munucrepcrsa nmpocsenienns Poccurickoit @enepanuu ot 31 mas 2021 r. Ne 287».

[Ipuka3z MunucrepctBa npocsemenuss Poceuiickoin @enepannu ot 27.12.2023 Ne 1028 «O BHECEHMM M3MEHEHH B

HEKOTOphIe TpHuKa3bl MuHucTepcTBa 00pa3oBanusi U Hayku Poccuiickoit denepanuu, kacarommecs: (peaeparbHbIX

rocyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB OCHOBHOTO OOIIEro 0Opa3oBaHHMs M CpPEJHEro O0OIero

oOpazoBaHus», 3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne 77121.

[Ipukaz MunucrepctBa npocemenusi Poccuiickoii @enepauun ot 22.01.2024 Ne 31 «O BHeceHUM W3MEHEHHI B

HEKOTOpble TpHKa3bl MuHHCTEpCTBAa 0Opa3oBaHusi W Hayku Poccuiickoit deneparuu, xacaromuecs ¢eaepanbHbIX

rOCyJapCTBEHHBIX 00pPa30BATENBHBIX CTAHJAPTOB HAYAJIBHOTO OOIIEro o0pa3oBaHWs W OCHOBHOTO OOIIEro

oOpazoBanusi», 3apeructTpupoBanHoro B Muntocte Poccun 22.02.2024 1. Ne 77330.

IIpuka3z Munucrtepcra npocsemenus Poccuiickoit ®enepanuu ot 27.12.2023 Ne 1028 «O BHeceHHH U3MEHEHUN B

HEKOTOpbIe TpHKa3sl MuHHCTEpCTBA 0Opa3oBaHus W Hayku Poccuiickoit denmeparuu, kacarommuecs ¢eaepanbHbIX

rocyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB OCHOBHOTO OOLIEro 0Opa3oBaHUs», 3apEeTrUCTPUPOBAHHOIO B

Muntrocte Poccun 22.02.2024 r. Neo 77331.

[Ipukaz MunuctepctBa mpocBemieHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 370 «OO0 yTBepkaeHUU

denepanbHOt 00pa3oBaTEILHON MTPOTPAMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs».

ITpuka3z MunucrepctBa npocsemienus:i Poccuiickoin ®@eaepanun ot 09.10.2024 Ne 704 «O BHeceHMM U3MEHEHUU B
HEKOTOpbIe Mpukazbl MuHuUcTepcTBa npocBenieHusi PO, kacaromuecs (enepaibHbIXx 00pa30BaTENIbHBIX MPOTrpamMMm



HOO, OO0 u COO» (3apeructpuponan ot 11.02.2025 rozna).

10.OcHoBHOM 00pa3oBaTeIbHON IIPOrpaMMBbl OCHOBHOTO 001iero oopaszoBanus MAOY Kackapunckoi COIII,
yTBEPXKIECHHOM Ha mencoBete, npoTokoda Nel5 ot 11.07.2025 r., npukazom Ne 491 ot 13.08.2025r., cornacoBaHHOU
VYpasasromuM CoBETOM HIKOJbI 25.07.2025 r. (mpotokoit Nel1).

11.Yuebnoro miana MAOY Kackapunckoit COIIl, yTBepxkaeHHOro Ha mejacoBete, npoTtokona Nel3 ot 27.06.2025 r.,
npuka3zoM Ne 458 ot 27.06.2025 r. u cornacoBanHoro Ynpasisitomum CoBetoM mkoiabl 27.06.2025 r. (mpoTtokon Ne
10).

12.TIporpammoit Bociutanuss MAO Kackapunckoit COUI (mpuka3z ot 16.02.2021r Ne 94).

13.Ycrabom MAOY Kackapunckoit COILL, yTBepXIeHHBIM MpPUKAa30M HayaJbHUKA YIpaBieHUS 0Opa3OBaHUS
AnmuHucTpanuu TIOMEHCKOTo MyHULIMNAILHOTO paiioHa oT 25.05.2016r. Nel138-O.

14.TlonoxeHnrueM o MpoMexyTouHou arrectanuu (mpuka3 Ne395 or 12.10.2015r1.)

15.Tlonoxkenns o paboumx IporpaMmax y4UTeNned Mmo oOpa3oBaTeIbHBIM IIpOrpaMMaM, YTBEPKIESHHOTO IPHUKA30M
MAOY Kackapunckoit COII ot 20.05.2022 1. Ne 368.

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O 0OOIIIET0 00pa30BaHUsl COCTABJICHA HA OCHOBE IMOJIOKEHUM U TpeOoBaHUMN
K pe3yJIibTaTaM OCBOEHHUS Ha 0a30BOM yYpOBHE OCHOBHOM 00Opa3oBaTeiabHOU mporpammel, npeacraBieHHbix B PI'OC 00O, a
TaKke C¢ yd4€roMm (QenepasbHON paboueil mporpammbl BocnuTaHus U KoHuenuuu mnpenogaBaHus y4eOHOTo MNpeaMeTra
«DusuKay.

CopepxaHue TMporpaMMmbl 10 (U3MKE HANpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOyyJaronuxcsi ¥ OpraHU3alMI0 W3y4YeHUs (PU3UKU Ha JEATEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS
BO3MOXKHOCTH ydeOHoro mpenMera B peanuzamuu TpeboBanuit PI'OC OOO K I1UIAHUPYEMBIM JUYHOCTHBIM U
METanpeMETHBIM pe3yJbTaTaM O0YUYEHUs, a TaKKe MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsL.

[Iporpamma 1o (u3uke ycTaHaBJIMBAeT paclpejeseHde yuyeOHOro maTrepuana 1o rojgaM oOydeHus (1o Kiaccam),
npeajaraeT NpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YUEHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUs
U y4€Te BO3paCTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[IporpamMma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUA METOJAWYECKOM MOMOIIM YUYWUTENI0 B CO3JaHUU padoueit
IPOrpaMMBI 110 Y4EOHOMY MPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (U3MUYECKHE
3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUI, U3y4aeMbIX XUMHEH, OMOJIOTHUEN, aCTPOHOMHUEN U (pu3nyeckoi reorpaduei,



BHOCHUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MPEIOCTaBIsAeT Haubosee sicHble 00pa3libl MPUMEHEHHs] Hay4HOI'O
METO/1a MO3HAHHUS, TO €CTh CII0C00a NOJMyUYEHHUs JOCTOBEPHBIX 3HAaHUN O MUPE.

Opnna u3 rnaBHBIX 337a4 (PU3MYECKOro oOpa3oBaHUS B CTPYKType 00IIero oOpa3oBaHUsS COCTOMT B (DOPMUPOBAHHUU
€CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEPECA K HAyKe y 00yUYaroIIHnXCs.

Nzyyenne ¢uzukun Ha 0a30BOM ypOBHE MpEAINojaraeT OBJaJACHHUE CIEAYIOIUMU  KOMIIETEHTHOCTSIMH,

XapaKTEepU3YIOIIUMHU €CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

e HAY4YHO OOBSACHATH SIBJICHHUS,
e OIICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'O MCCIICAOBAHMAA,
e HWHTCPHPCTHUPOBATL JAaHHBIC U MCIIOJIb30BATh HAYUYHBIC JJOKA3aTCIIbCTBA JJIA ITOJTYUYCHHUA BBIBOIOB.

enu wm3yuyeHuss u3MK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompesesneHbl B KoHIenuu mnpenomaBaHus
yueOHoro mnpeamera «duszmka» B oOpa3zoBareibHBIX opranuzanusix Poccuiickoit ®enepaiuu, peaqu3yrolUX OCHOBHBIC
o01ieo0pa3oBareyibHbIe MPOTPaMMbl, yTBEepkAEHHON pemienrneM Komerun MuHHCTEepcTBa mpocBenieHus Poccuiickoi
®enepanuu (mpotokoit oT 3 nexadps 2019 r. Ne [1K48H).

Heau nzyuenust Gu3uKM:

npuoOpeTeHne UHTepeca U CTPEMIICHHA OO0ydaromuxcs K HaydHOMY H3YyYEHUIO TPUPOJIbI, Ppa3BUTHE MX
UHTEJJIEKTYAJIBbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE MO3HaHUS U (OPMHUPOBAHUE MCCIEAOBATEIBCKOTO OTHOILIECHUS K
OKPY’KaIOILIUM SBJICHUSIM;

(¢opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ynbTara M3yuYeHUs OCHOB CTPOCHHMS MaTepuu U
(yHIaMEHTaJIbHBIX 3aKOHOB (DPU3UKH;

dbopMHpOBaHUE MTPEACTABICHUN O POIU (PUBHUKH AJI PA3BUTHS APYTUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUK;
pa3BUTHE MPEJCTaBICHUNA O BO3MOXKHBIX cdepax Oyaymer NnpopecCuOHAIbHON AESITeNbHOCTH, CBS3aHHOW C
($u3MKOMN, MOArOTOBKA K AabHEHIIEMY O0yUEHHUIO B ’TOM HAIIPABIICHUU.

JlocTikeHrue 3THX IeJie MporpamMMbl MO (U3UKE HAa ypOBHE OCHOBHOIO 0O0IIEro 0Opa3oBaHHs OOECIIEUMBACTCS
pEIIeHNEM CIIeTYIOIINX 3a1aY:

HpI/IO6peT€HI/IC 3HAHUH O AUCKPCTHOM CTPOCHHUM BCHICCTBA, O MCXAHUMYCCKHUX, TCIIJIOBBIX, OJJCKTPHUYCCKHX,
MAarouMTHBIX U KBAHTOBBIX SBJICHUAX,
HpI/IO6peTeHI/Ie YMGHI/Iﬁ OITMCHIBATH U OOBSICHSITH (I)I/ISI/I‘-IGCKI/IG SIBJICHUSA C UCITIOJIb30BAHWECM ITOJTYYCHHBIX 3H3HHI>1;



e OCBOEHHE METO/IOB PELICHMs MPOCTEHIINX pacu€THBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NYECKUX MOJIENEH, TBOPUECKUX
U IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HaOMIOIAaTh MPUPOJHBIE SBICHUS U BBIIOJHATH ONBITHL, JaboOpaTopHble pabOTHl U
AKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOcHHUE MPUEMOB paboTHl ¢ MH(pOpMaIuen GU3HNUIECKOTo COCep)KaHUs, BKIIOYass WHPOPMAIUIO O COBPEMEHHBIX
JOCTIKEHUSIX (DU3UKH, aHATIU3 U KPUTUYECKOE OIICHUBaHUE HH(OPMAITNY;

e 3HAKOMCTBO cO cdepamMu MNpOPEeCcCUOHAIBHONU JIE€ATENbHOCTH, CBA3aHHBIMM C (U3UKOHW, U COBPEMEHHBIMU
TE€XHOJIOTUSIMH, OCHOBAaHHBIMU Ha JTOCTUKEHUSAX (PU3NUECKOU HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO 00IIero obpa3zoBaHusi oTBoAuTCS 238 4dacoB: B 7

KJacce — 68 yacoB (2 yaca B Hezelni0), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kitacce — 102 vaca (3 yaca B HeZemo).

[Ipemyaraemerii B mporpamme 1o (U3UKE TEPEUeHb J1ab0paTOpPHBIX PAabOT W OMBITOB HOCHT PEKOMEHIATCIBHBIN
XapaKkTep, YUUTEIb JeIaeT BHIOOpP MPOBEACHUS JTAOOPATOPHBIX padOT U OMBITOB C YUYETOM WHAMBUIYATBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CMUcKa SKCIEPUMEHTAIBHBIX 33JIaHUM, TPEJIaraéMbIX B paMKaX OCHOBHOTO FOCYJJapCTBEHHOTO K3aMEHa I10
buzuke.



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JnBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBH)KEHHA. PaBHOMEpHOE MpPSMOJIMHEMHOE
nBrxkeHue. HepaBHoMepHOe npsMoiauHeiiHoe nBMxeHue. CpeaHsss 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JBHKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe aBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOcTU. Ilepuoa u vacrora oOpamieHus.
JInneliHas U yriaoBas CKOpPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroroHa. Bropoy 3akoH HerotoHa. Tperunii 3akoH Herotona.
[IpuHin cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TpEHUS CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TsOKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIMOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3Menenne mMirynbca. MMmynsc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTHBHOE NBMKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocTy,
TpeHus. CBa3b 3HEpruu u padotel. [loTeHnnanbHas FHEPrHs Tena, MOAHATOrO Hajl
IOBEPXHOCTHIO 3eMiH. [loTeHInanpHas sHeprus ckaTtoi npyxuHel. Kunertndeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JBM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NABUKEHHS OJHOTO M TOTrO XKE Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOT'O JIBUKEHUS.

HaGntonenue aBmKeHUs Tena Mo OKPyKHOCTH.

Habnronenue MexaHM4ecKuX sIBICHUM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexxxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEJILHO KaOMHETa (PU3HKH.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOpPEHUS Tela OT MAcChl TE€Ja U JACUCTBYIOLIEH HAa HEro
CHJIBL.

HaGntonenue paBeHcTBa CUIl PU B3aUMOJICHCTBUU TEJL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[Iepenaua ummyJibca py B3aMMOJEUCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOIECHCTBUM TE.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Ha0nronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTHH ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHEe MEXaHUYECKOW SHEPTHUHU IIPU JBUKEHUU Tena Mo JCHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTta il pa3roHa W JajJbHEUIIIEr0 paBHOMEPHOTO
JBIKCHUS IAPUKA WA TEIIEKKH.

Omnpenenenue cpelHeld CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

OnpeneneHre yCKOpeHHUsl Telda NpPH PaBHOYCKOPEHHOM JIBMOKEHHH II0
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NOPU PaBHOYCKOPEHHOM JIBIDKCHHM 0e€3
HAYaJIbHOM CKOPOCTU IYTHU OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P UIIMEHTa TPEHUS CKOJIbXKECHUSI.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenve paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBU>)KHOTO U TTOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHUA M BOJHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTya. MaTteMaTHuuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpaienne
SHEPIrUH MPHU KOJIEOATETHHOM JBUKCHHUH.

3aryxatouue  koneOanus.  BwiHyxkaeHHsle — konebanus.  Pe3zonanc.
Mexannueckue BOJHbL. (CBolicTBAa MEXaHHYECKUMX BOJH. [IpogonbHblE W



[oNepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuyeckue BOJHBI B TBEPAOM Telle, CEHCMUUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseGaHWil Ten MOA JAEUCTBUEM CHUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.
Habntonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Habmroienue BeIHYK/IEHHBIX KOJIe0aHUI U pe30HaHCca.
PacnipocTpaneHnne Npo1oiabHBIX ¥ NONEPEYHBIX BOJIH (Ha MOJAECIIN).
HabutoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKYCTUYECKHI PE30OHAHC.
Jlabopamopnuie pabomul u onvimol.
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1. OmpeneneHWe YacTOTBl W TEpuoJa KoJeOaHW MaTeMaTH4eCKOro
MasTHUKA.
2. Ompepenenuie 4acTOThI M IEPHOJIa KOIeOaHU NMPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJeOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTHU.
4. VccnenmoBaHue 3aBUCUMOCTH TEpUOAa KOIeOaHW IPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH IEpUO/a KOJIeOaHWI rpy3a, MOABEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwii
NPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaCHUSI.
Pasznes 10. D1eKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoJHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOIO
TenedoHa.
Pa3znes 11. CBeToBbBIE AABJICHUS.



JlyueBas MOJEJb CBeETa. HUctounuknu CBeTA. [IpssmonHeHOE
pacnpoctpaHeHue ceera. 3atMeHuss ConHna u Jlynel. Otpaxenue ceta. [Lnockoe
3epKayio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OoTpaxkeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonx nywedt B gnuH3e. Onrtuyeckas cucrema (oToanmapara,
MHUKpPOCKOINIa M Tesneckona. ['Ja3 Kak onTuyeckas cuctema. bin3opykocTh U
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxxkeHue cBeTa.

[Tonydyenne n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTHYECKUH CBETOBO/I.

Xox srydeil B coOuparonieil JInH3e.

XoJ1 Ty4er B pacCErBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Monens riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomyuenue Oeoro cBera Npu CIOKEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyya OT YyIJia

naJeHusl.

2. W3ydeHue xapakTepUCTHK U300pakeHUs IpeIMEeTa B INIOCKOM 3epKalie.

3. HMccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia

naJieHus] Ha TPAHULIE «BO3IYX—CTEKIIO».
4. llomyuenne n3o0paxeHUIl C MOMOIIbIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHHSI M ONTUYECKON CHIIbI COOMparoIen
JIMH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITH IO BOCHPUATHIO LIBETA MPEAMETOB NPH WX HAONIIOJACHUH 4Yepes
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna u manerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.
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PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopenb atomHoro sazapa. MW3otonsl. PaanoakTuBHBIE
npeBpatieHus. [lepuon nonypacnaaa aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO M MAaCCOBOTO YHUCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun ConHIa U 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPagMOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHu3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOMICHUSI.

2. CHekTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Boaopoja.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3HPYIOIIHNX U3ITYUYCHH.

6. Perucrtpanus nznydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIONIHBIX U TMHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccrnenoBaHne TPEKOB: M3MEPEHHE SHEPTUM YACTHIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOrO (PoHA.

IHoBTOPHUTEIBLHO-00001IAOINMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOAYJb MPEHA3HAYEH ISl CUCTeMaTU3aluu
u  0000IICHUS  TPEIMETHOTO  COJACpPXKAaHMS M  ONbITa  JESITEILHOCTH,
IPUOOPETEHHOTO MIPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe /IS TMOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipyn n3ydyeHun TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS JOCTHUKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopmMupyercs
€CTECTBCHHOHAYy4YHAas IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HMCCIIEIOBAHUSA
SIBJICHUW TPUPOJBI U TEXHUKH, OBJAJIEHUE YMEHUSIMU OOBACHITH (U3MUYECKUE
SIBJICHUS, TPUMEHSISI TOJyYEHHbIE 3HaHMs, pelaTh 3aJaud, B TOM YHCIE
KAUE€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNUATBHO NESATENBHOCTHBIN XapakTep AAHHOTO pa3feia peaju3yercs
3a Ccu€Tr TOro, 4To OOydYarolluecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
MpeJIaraeTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBSICHATH
dbusrueckue SBICHUS B OKPY’KAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;



HCIIOJIB30BATh HAYYHBIC MCTOIbI HCCIICAOBAHUA (1)H3PI‘-I€CKHX ﬂBJ’I@HHﬁ, B TOM
YHUCJIC OJIA IIPOBEPKU THITOTE3 U ITOJIYUYCHUA TCOPCTUICCKUX BBIBOA OB,
OOBSICHATH HAay4YHbIC OCHOBBLI HanOoJiee BaKHBIX JOCTYKCHUH COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HanpuMcep, IMMPaKTHUICCKOTO UCITOJIb30BaHMA PA3JIMIHbIX HCTOYHUKOB
OHCPIMK HAa OCHOBC 3daKOHA IIPCBpPAIICHUA N COXPAHCHUSA BCCX M3BCCTHBIX BH0B
OHCPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUAA

N3ydenne ¢u3uKU HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha YpPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYEeCcKOi HayKH;

- LIEGHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>X/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCHPHSITHE ICTETHUECKUX KAaYeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MIO3HAHMSA:

- OCO3HAHHME UEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHWSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLIEH
KYJIbTYPHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
JEATENbHOCTH;

S)bopmupoBanus KYJbTYPbI 310POBbS U IMOIMOHAJIBLHOI0
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0Oe30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUi 0O€30IacHOro TIOBEJIEHHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

- c(OpMHUpPOBAHHOCTh HaBBIKA peQEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUMBHOE y4yacTH€ B pEUICHUU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alUu, TOpojJa, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECcCcuii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JI0rHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HAa NPUMCHEHHE (HM3MYSCKUX 3HAHHMM IS PEIICHHs 3a/1ad B
o0JlacTH OKpY’Kalolllel Cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ATLHOrO XapaKTepa SKOJOTMYECKUX MPoOJeM U MyTell HX

pELICHUS;
e §8) ajanTanuM K M3MEHSKIIMMCH YCJIOBHSAM CONHAJIbHOM W NMPHUPOIHOM
cpeabl:
e - TOTPEOHOCTh BO B3aMMOJICUCTBUU TMPHU BBINMOJHEHUH HWCCICIOBAHUN U

MPOCKTOB (HM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
ApYrux,

e - TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSTEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHM, B TOM YHCIIe (OPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHWH HOBBIX (PU3MUYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3HUECKUX 3HAHUM;

e - OIIGHKAa CBOMX JCHUCTBUU C Yy4€TOM BIMSHHUS Ha OKpPYXAIOUIyl Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO (U3WKE Ha ypPOBHE OCHOBHOTO
oO1ero odpa3zoBanus y oOyyvaromierocs 0yayT chopMHpOBaHbI MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCATbHbIC YUeOHBIC ACHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKK OOBEKTOB
(s1BNIEHUN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTpPUBAeMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBS3M NpPHU U3YYECHUU (PUINYECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIFOUEHUH, BBIIBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3mdeckon
3aau (CpaBHEHUE HECKOJIbKUX BapHAaHTOB pEIICHHUs, BHIOOp Haumbosee
MOJIXOJISIIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCKHI KaK MCCIIE0BATEIIBCKUI WHCTPYMEHT TTO3HAHMSI,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3HUeCKUil IKCIIEPUMEHT, HEOOJBIIOE HWCCISAOBaHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(POPMAIHIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS WU KCIIEPUMEHTA,;

CaMOCTOSTENIbHO (POPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

IIPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEWINIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATOI0KECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHATh Pa3jINYHble METOMAbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMALMK WIM AAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pElIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OPaTOPHBIX
paboT ¥ IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKaHUE
OJ1aro’KeaTeIbHOCTH OOIIEHUS;

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Juanora, OOHapyKHUBATh Pa3IMIUE M CXOACTBO ITO3HIIH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMMAaThb W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHOHOM U
WHIUBUIYyAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEHUCTBUS
no €€ JOCTHXKEHHMIO: pPaclpelessTh pPOJu, OOCYXJIaTh MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOoThI, 00001I1aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAIPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JApYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOEro BKJIaJa B OOIIUM MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENEHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOIINUX
TUTSI perieHusT (GU3UICCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IUYHBIX TOJAXO0JAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHSATHE PEIICHUS B TPYIe, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (PU3UICCKON 3a1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPeIjiaraeMbie BAPUAHTHI PEIICHUH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAaIlMHU U NIpeJiarath IiaH €€ U3MEHECHUS;
OOBSICHATh  MPUYUHBI  JTIOCTMXKEHUSI  (HEIOCTUIXKEHHUS) PE3yJbTaTOB
NeSITeTbHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCSA CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ/€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.



HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 9 kiiacce npemMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEHHMS, Aedopmarius
(ynpyrasi, mjgacTHuYeckas), TpPEeHHE, LEHTPOCTPEMUTENIbHOE YCKOpPEHHE,
HEBECOMOCTh M IEpEerpy3ku, LUEHTP TSKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsl U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3ByK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbl UCITyCKaHUS U IOIJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHUYKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jiokKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHUE HU3YYECHHBIX (PU3MYECKUX SIBICHUNA B
OKpyXXaroleM Mupe (B TOM 4yHcie (U3NYECKUE SIBICHHUS B MPHUPOAE:
NPWIKUBBI U OTIUBBI, JBUKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B MPHUPOAE, OMOJIOrMYEcKoe ACUCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOIO M3JIY4YEHHM, €CTECTBEHHBIM
PaAMOAaKTUBHBIN ()OH, KOCMUYECKHUE JyYd, PaJHOAKTHUBHOE H3JIy4EHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPANAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), IMPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NpPU3HAKU) (U3NYECKUX
SIBIICHUI;

ONUCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UUECKUE SBICHUS, UCIIONb3YS
¢usnyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHas CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHHME, NEPEMEIIECHHE, NMYyTh, YIIoBas



CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOZHOIO TMAaJEeHMs, BEC Tejla, HUMIYJbC Tela, HMILYJIbC CHIIBI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEprus Tena,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAs SHEPrUs CKaTON
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJIHAsg MEXaHU4YecKash >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTb CBETA, MOKa3aTeslb MPEJIOMJICHUS] CPE/bl), IPU OMUCAaHUU
IPaBUJIBHO TPAaKTOBaTh (U3MYECKUI CMBICT MCIOJIb3YEMbIX BEJIWYMH,
0003HAYECHHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IpaQUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHIO3ULIHUH CHJI, NPUHUUI OTHOCHTEIBHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpPaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMIJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEI
OpU SIIEPHBIX peakUuusax, NPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (U3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil TPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTEPA: BBISBIIAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB € ONopod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUH,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONMUpAIOIIMECs Ha CHCTEMy U3 2-3
YpaBHEHHUI), UCTIONbB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBHUS 3aJa4M 3allMChIBATh KpaTKOeE
YCIIOBHE, BBISBIISATh HEJOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHUS, TPOBOIUTH PACUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh MOJYUYEHHOTO 3HA4YEeHUA (PU3NUECKOU
BEJIUYMHBL;

pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
$u3NYECKUX METOMIOB, HCIONb3Yysl OMHCAHHE HWCCIIECIOBAaHUS, BBIICIATH
IPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBATh IMPABWIBHOCTh IOpsAJKa
IIPOBEJICHUSI ~ UCCIIENOBAaHMs, JEJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOEHUHN U OIBITOB;

IPOBOJUTH OMNBITHI IO HAOMIOACHHIO (U3HYECKUX SBJICHUA WIU
¢u3nyecKkux CBOWCTB Tea (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPruM, 3aBUCUMOCTb MEpHoa KOoJeOaHWH MpPYKUHHOTO
MasiTHHKAa OT MAaccChl Tpy3a M JKECTKOCTU IPYKUHBI U HE3aBUCUMOCTb OT



aMIUTUTY/IBI MAJIBIX KOJIEOaHUH, IPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETA,
pa3joxeHue Oeoro CBeTa B CIIEKTP, M3yUEHUE CBOHCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOWMCTB HW300pa)KeHHsI MpeaMeTa B coOuparomien
AuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOSATENIbHO COOMpaTh YCTaHOBKY H3 HM30BITOYHOTO Habopa
o0Opy/OBaHUs, ONUCBIBATH XOJ  ONbITA W €r0  Pe3yJIbTaThl,
(GbOpMyIUPOBATH BHIBO/IBI;

MIPOBOJUTH TPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPCHHM, OMPEICIsisa
CpelHee 3HAa4YCHHE W3MEpSIeMON BeIMYUHBI (POKYCHOE pacCTOSHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpPEeHUs
(M3MepUTEbHOTO PHOOpa);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHMH C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Tepuoja
KOJIeOaHU MaTeMaTHueCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yrja MaJCHUs W yria MPETOMJICHHS OT YIJia
NaJIeHNs): T[UJIAaHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITENIFHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nUecKuX BEIMYMH B BUAC TAOJWUIl UM TPaPUKOB, NeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IIPOBOJUTh KOCBEHHBIC HW3MEPCHHUS (U3MYCCKUX BEIHYMH (CPESTHSISA
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHUsSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa U
nepuoa  KoieOaHWH MaTeMaTH4ecKoro W TPY)KHHHOTO MAasiTHHKOB,
ONTHYECKas cujia coOuparome JUH3bI, pPaguoaKTUBHBIN  (POH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY WU
BBHITIOJIHATh U3MEPEHUS, CIEIys MPEI0KEHHON WHCTPYKIIUU, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U AaHATTU3UPOBATH MMOYICHHBIE PE3YIbTAThl C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIeTeH:
MaTepuaigbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS H3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucanus (B TOM YHCIE:
CIUJIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,



9XO0JIOT, OYKH, MEepHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BunbcoHa), ucnonp3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBJICHUW W  HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IPOLECCOB
IpU pPEUICHUH Yy4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI IS
NOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparoLeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEpax)
IPAaKTHYECKOTO HCIOJb30BaHUsl (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JUIs oOecriedeHrs 6€301macHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYIKAIOILIEH Cpee;

OCYIIECTBISATh TMOUCK WHGOpMAUK  (HU3UIECKOTO COJCpPKAHUS B
HHuTepHeTe, caMOCTOATENbHO (POPMYIIHUPYsI MOMCKOBBIN 3allpoc, HaXOAUTh
IYTH ONpPEeNICHUsI JOCTOBEPHOCTH IOJIy4YEHHON MH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEBHBIX UCTOYHUKOB,;

UCTIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTEepUabl,
pecypcebl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yibTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
NESATENbHOCTH, IpPU 3TOM TIPaMOTHO  MCHOJb30BaTh  U3YyYEHHBIN
NOHATUUHBIN anmapatr Mu3ydyaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TpEe3eHTalel ¢ y4€ToM OcCOOEHHOCTEeH ayAauTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHUe pa3aesioB U TeM uudposbie
Ne i/m P KonTtpoabnbie | IIpakTnueckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexannueckue siBJeHHS
11 MexaHH4YeCcKOe NBYKEHNE U CITOCOOBI €ro 10 | bubmoreka [JOK
' ONUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunorexka LIOK
1.2 BzaumopelicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3aKOHEI COXpaHEHUA 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
buo OK
2.1 MexaHnueckue KojeOaHus 7 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuuyecKkue BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasjen 3. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bu6mmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6

Pa3nen 4. CBeToBbIe IBJICHUSA



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

bu6mmoreka [IOK

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7 41 ada6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ OoNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/ 741 ada6
Hroro no pasaeny 15
Pazgen 5. KBaHTOBBIC SIBJICHUA
bubnuoreka [JOK
5.1 Hcnyckanne ¥ norionieHrne CBETa aroMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubnmnoreka LIOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
. s 1
53 JIEPHBIE peaKI1 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTEIbHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpenue u 00o0IIEHNE CONEPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE INVTAHUPOBAHUE

9 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
[1]
Jlj;ﬂ Tema ypoxa Bcero Kontpoapntie | Ipakririeckite IZ/I[:;‘?GHI/IH sgg)al;zil;fenbnue
padoThI padoThI pecypesI

1 Mexanuveckoe ABUKEHHE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuoreka [JOK
MEXaHUYEeCKOTO ABHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMONIMHENHHOE ) bu6mmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpeHsist © MTHOBEHHAs 1
CKOPOCTb

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHUSI. 1
I'paduk ckopoctn
JlaGopatopHnas pabora "Onpeznenenue

. YCKOpEHUs Teja npu | | bubnmnoreka [JOK
PaBHOYCKOPEHHOM JABWKEHHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

2 CBobonnoe nagenue ten. OnbITh )
lanunes

9 PaBHOMEepHOE nBHXKEHUE 10 1 bu6mmoreka [IOK



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

okpy»kHOCTH. [Iepnon u yacrora
oOpamienus. JInneitHas u yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 I1epBeiii 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnnorexa [JOK
PaBHOpelicTByIOIIAsA CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproTOHA. bub6nmoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3aga4 Ha npyuMEHEHUE bu6mmorexa [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aebbc
bubnnorexa [JOK
15 Cuua ynpyroctH. akon ['yka https://m.edsocl)_.[ru/fanecaZ
16 Pemenue 3amay mo reme «Crita
YIPYTOCTH
17 Jlaboparopuas pabota «Onpenenenue bubnmnoreka [JOK
YKECTKOCTH TIPYKUHBD https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cra Tpenms https://m.edsocl)_.[ru/ ff0af738
19 Pemenue 3amgau no reme «Cuna bubmuorexa [JOK
TpEHUI» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "OnpeneneHue bubnuoreka [JOK
Kod(duimenTa TpeHU CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anau no teme "3akoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpEHUs
22 Cuna TsKecTH U 3aKOH BCEMHPHOTO bu6mmoreka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
MMaJeHust

https://m.edsoo.ru/ff0af044

Ypok-koH(pepeHus " [IBIKeHHEe Te

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktukn"
Pemenue 3amau nmo teme "Cuna

24 TSDKECTU Y 3aKOH BCEMHUPHOIO bubmorera [TOK
S— https://m.edsoo.ru/ff0af5{8

)5 [IepBas kocmMuueckas CKOPOCTb. bubnuorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualibHOW TOUKH.
AOConOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpIOTO TEMA C ngszliT:gsi?g};anfeSé
3aKPETUIEHHONW OCBIO BPAIIICHUS.
MowmeHnT cuibl. LleHTp TskecTn
PaBHOBecue maTepuaibHOW TOUKH.
AOconoTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpI0TO TENA C
3aKpEIUIEHHOW OChIO BPAILICHMUSI.
MowmeHnT cuibl. LleHTp TskecTn

)3 Pemenue 3agau mo reme "MoMEHT bu6nuoreka [JOK
cuibl. Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHUYeCKOE IBUKEHUE., bubnmorexa [IOK
Bsaumoeiicraie ten" https://m.edsoo.ru/ff0b0408
KoHnTtponbHas paboTa mo teme

30 "MexaHn4YeCcKOe IBUKEHUE. bubmorexa LOK

BzaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynbse cuibl. 3aKoH

bu6mmoreka [IOK

31 COXpAEHIA HMHyHBCfl - Ympyroe i https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMoJICHCTBUE
1 Pemenue 3anau mo Teme "3akoH bu6nuoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepeHuus "PeakTuBHOE
JIBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanundeckas paboTa U MOIITHOCTh hitps://m.edsoo.ru/fl0b0as4
35 PaboTa cuiibl TSKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpenencHue
16 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEprUU U paboTHI.
[ToTrenumanbHas SHEPTUs
13 Kunernueckas sueprus. Teopema o bubmuoteka [JOK
KMHETUYECKOU DHEPIUUn https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKe
40 JlaGopatopHnas pabora «3yuenue bu6mmoreka [IOK
3aKOHA COXPaHEHUs YIHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KoinebarenbHoe IBUKEHHE U €TO bubmuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuorexa [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKuil ¥ Npy>KUHHBIA
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MasATHHUKHU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproa KoneOaHuii OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaieHue sHepruu Npu
MEXaHMYECKUX KOIeOaHMSIX

46

Jlaboparopnast pabota «Ornpezenenne
4acTOTHI U NIeproia KojaeOaHui
NPY>KHHHOTO MasITHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/ia KoJeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOIHEL. CBONCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIEPEYHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3ByK. PacnipocTpaHneHue u oTpakeHue
3ByKa

51

VYpok-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
9acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

Ypok-koHpepeHius "YIbTpa3ByK U
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOM pabOTE MO

bu6mmoreka [IOK

54 TeMe "3aKOHBI COXPAHEHHS.
P . https://m.edsoo.ru/f0b2510
Mexannyeckue Koye6aHus U BOJTHbBI
Konrponsnas pabora no Teme
55 "3aKoHbI COXpaHeHUsl. MexaHnueckue
KoJieOaHus ¥ BOJIHBI"
56 DNeKTPOMarHuTHOE MOJIe. bubnmnorexa [JOK
DNEKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepenuus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHne 3I€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOI1 CBA3N"
VYpok-uccnenosanue "M3yuenue
N bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITBHOTO TesieoHa
Pemenue 3aa4 Ha onpeseneHue
60 YaCcTOTHI U JJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas MpUpo/ia CBETa.
. bubnuoreka [JOK
61 CxkopocTth cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acrnpoCTpaHEHHUE CBETa. 3aTMe brbamorexa LOK
MIPOCTPAHCHUE CBETA. 3aTMCHHUS
pactipoctp https://m.edsoo.ru/fl0b3658
Comnuxua u JlyHsl
3aKOH OTpa)XE€HUs CBETA. 3epKaJa.
bu6nuoreka [JOK
63 Pemenuie 3aa4 Ha IpUMEHEHNE

3aKOHa OTPpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomnenue cBera. 3aKoH

bu6mmoreka [IOK

64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTPAXKEHUE CBETA.
65 Hcnonbs3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa [IOK
TP https://m.edsoo.ru/ff0b3cS5c
OTpPaXXEHUS B ONTUYECKUX CBETOBOAAX
Jlaboparopnas pabota "Hccnenoanue
66 3aBUCUMOCTH yTJjla NPeTOMICHUS
CBETOBOTI'O JIy4a OT yIJIa MaJCHHs Ha
rpanune "Bo3ayx-crexno""
Ypok-koupepenius "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/bI, ONTUKO-BOJIOKOHHAS
CBA3B"
bu6mmoreka [IOK
68 JIunzel. OnTrueckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2¢c
bu6nmmoreka [JOK
69 [TocTpoenue n300paxxeHu B THH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabora "OnpeneieHue
70 ok EHOFg accpTo;IHm u OII)]TI/I‘ICCKoﬁ bubnmorexa LIOK
4 p . " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpATOIIEH TNH3BI
71 Ypok-koHbpepenius "OnTuiyeckue bubmuorexka [JOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 I'ma3 kak onruyeckasi cucteMa. 3peHue
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepenuus "JledekTs
3penusi. Kak coxpanuts 3peHue"”
74 PasnoxxeHue 6emoro cBeta B CIIEKT. bubnmnoreka [JOK

OusiTel HetoToHna. Cnoxkenue

https://m.edsoo.ru/ff0c0f4c
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CIIEKTpaJIbHBIX LIBETOB. [lnucnepcus
cBeTa

JlaGopatopnas pabdora "OnbITh IO
pas3NoKeHuIo 0e10ro CBeTa B CIIEKTP U

75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
HaOIIOJICHUH Yepe3 [IBETOBBIC
bunbTpH"
VYpoxk-nipaktukym "BoiaHoBbIE
76 CBOICTBa CBETa: JUCHEpCHs,
uHTEephepeHys u rudpaxaus”
77 OmnbiThl Pesepdopaa u miianerapHas bubnumoreka [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v noriouieHue cBera
79 atomoM. KBauTel. JIuneituateie brbmmorexa [TOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-mipaktukym "Habmtonenue bubnnorexa [HOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoOro saapa. Hyknonnas bubnuorexa [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPAILICHHUS. bu6mmoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau o teme: bubmuoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana
86 Ypok-koHpepeHnus "PagroakTUBHBIE bubmmoreka [JOK
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H3IyYECHUS B IIPUPOLIE, MENUIIHHE,
TeXHukKe"

https://m.edsoo.ru/ff0c2126

87

Snepubie peakuuu. 3aKOHbI
COXPAHEHUs 3apsA0BOI0 U MacCOBOTO
qucen

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

SHCpFI/IH CBA3U ATOMHBIX AECP. CBs13b
MacCChbI 1 SHCPIr'un

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amgad no reme "SAnepHeie
peakuun"

90

Peakium cuHTe3a U AeTICHUS AICP.
Wctounuku sHeprun ConHua U 3BE3]1

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudhepenuus "Anepuas
sHepreTuka. Jlencreus
PaIMOAKTUBHBIX U3TyUYE€HUN HA KUBbBIE
OopraHu3msl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbhas paboTa mo teme
"DNeKTpOMarHUTHOE MOJIE.
DJeKTPOMArHUTHbIE BOJIHBI.
KBanToBsbie siBeHUS"

94

[ToBTOpeHue, 06001IEHNE.
JlaGopaTtopnbie paboThI 1O Kypcy
"BzaumonerictBue ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenne
PACUCTHBIX U KAUCCTBCHHLIX 3aJ1a4 I10

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2572
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teme "TemnoBsie mpormecch”

[ToBTOpenue, o6o0mmenue. Pemenne

96 aCYETHBIX U KAUYECTBEHHBIX 3a7a4 II0 1 Bubmaorexa ITOK
p . . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemoBeIx gBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teMme "KII/[ anexTpoycraHOBOK"
[ToBTOpeHue, 06001IIeHNE.
98 JIaGopatopHble pabOTEI IO KYpC 1 1 bubnmorera [TOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOoBBIE SIBICHUS
IToBTOpeHnue, 06061meHue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 TeMe "CBETOBEBIE 1 bubmmorera [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTtaMmu 1o TeMe "KBanToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME
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IMPOBEPSEMBIE IIPEJJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOIM
00pa30BaTeJILHON NPOrPaMMbl OCHOBHOT0O 00111€er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh U3YUYCHHBIC ITOHATUA

1.2

pasiiniaTth ABJICHUA IO OMNHMCAHWIO HMX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IeCKOC SABJICHHUC

1.3

pacmo3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (U3NUECKUE SBICHHUS B MPHUPOJIE,
MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIC CBOICTBA (MIPU3HAKN) PUINICCKUX SIBICHUHN

1.4

ONMCHIBaTh W3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHUS,
UCTIONb3Yysl (PU3MYECKHe BEIMYUHBL, IPH ONHUCAHUU MPABUIBHO
TpakTOBaThb  (PU3MYECKHI  CMBICA  HCIOJB3YEMbIX  BEJIUYHH,
0003Ha4YeHUSI U €UHUIIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTH (GOPMYIIbI,
CBSI3bIBAIOIME JAaHHYIO (PHU3MUECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TIpapUKd  U3YYEHHBIX  3aBUCHUMOCTEH

(I)I/ISI/ILIGCKI/IX BCINYNH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/I3I/IIIGCKI/IG SABJICHUST W IIPOLICCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBLI, IIPU J3TOM [OaBaTb CJIIOBECHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW  3alldCbiBaTb €ro MaT€MaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATEH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2
— 3 JIOTMYECKUX WIAaroB C MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOMCTBA

(bu3NYEeCKUX SIBICHUH, GU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajadd (ONMMpAKOLIUeEcs Ha CUCTeMy M3 2 — 3
YpaBHEHUI), WCIONB3ysT 3aKOHBI W  (HOPMYINbI, CBS3BIBAIOIIUE

(I)I/I3I/I‘IGCKI/I€ BCJIMYHUHBI: Ha OCHOBC aHa/JIM3a YCJIOBUA 3adadyu




3aIMCbIBATbL KPATKOC YCJIOBHUC, BBIABJIATH HCAOCTAIOINNEC WA
HM30BITOYHBIE JaHHBIC, BBI6I/IpaTB 3aKOHbI U (I)OpMy.]'IBI, HCO6XOI[I/IMBIC
IJi1 peliCHUsd, IMPOBOAWTH paC‘IéTBI N OLCHHUBATb PCATUCTUYHOCTD

NOJIYUCHHOTO 3HAUYCHUSA (I)HSH‘ICCKOﬁ BCJIIMYHNHBI

1.8

paciio3HaBaTb HpO6HeMBI, KOTOPBIC MOKHO pPCIIMTb IIpUd IIOMOIIU
CpI/BI/ILIeCKI/IX MCTOAOB, UCIIOJIb3Yd OMHUCAHWUC HCCIICOO0BAHUs, BBIACIATH
IIPOBEPACMOC IIPCAIIOJIOKCHHUEC, ONICHUBATL IIPABUIIBHOCTL IIOPAAKaA
IpOBCACHUA UCCIICAOBaHHA, [OCJIATb BBIBOABI, HWHTCPIPETUPOBATDH

PE3yJIbTaThbl Ha6JIIO,HeHPII>’I H OIIBITOB

1.9

IPOBOAUTH OIBITHl IO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WIH
(U3NYECKUX CBOMCTB TEJ: CAaMOCTOATENBHO COOMpPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpyAOBaHHWS, OMHCHIBATH XOJl ONBITA U €ro

pe3yabTaThl, (HOPMYITUPOBATH BBIBOIBI

1.10

NPOBOJUTH TPU HEOOXOOUMOCTH CEPHIO TPSMBIX H3MEpPEHHIA,
OIIpeZIeTIsisl CpeJHee 3HaueHWe H3MepsieMOd BelnnduHBI ((POKycHOE
paccrosiHue coOuparoliell JMH3bI), 0OOCHOBBIBaTH BBIOOp cIriocoba

U3MEpEeHUs (M3MEPUTETHLHOTO pUOopa)

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIMYHUH C
WCIONb30BAHUEM TMPSIMBIX MU3MEPEHUM: IJIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTAaHOBKY, (DHUKCHUPOBATh PE3YJIbTATHI
MOJIYY€HHON 3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BUAC TaOIUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHS  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATE M3MEpPEHUs, CIeays MNPEUIOKEHHOM WHCTPYKIHH,
BBIYHUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh TpaBWia TEXHUKKM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEIO, TOUCUHBIH HCTOUHUK
CBETa, Jy4, TOHKas JINH3a, IUIAHETApHas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOT0O dapa

1.15

XapaKTCPU30BaTh IHPUHIUIILI JEeHUCTBUSA N3YUCHHBIX HpI/I60pOB )51

TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa WX OIMCAHUSA, HCIOJIb3Ys




3HaHUSI O CBOWMCTBaX (PU3NYECKUX SIBJICHUH W HEOOXOIUMBIE

(I)I/I3I/ILIGCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTUYECKHX
3aJa4, ONTHYECKHE CXEMBI JJISl MOCTPOSHUS N300paKEHUH B TNIOCKOM

3epKajie ¥ cobuparomieit mmH3e

1.17

IOPUBOAUTH TpHUMEpbl (HAXOAUTh MH(QOpMaALMIO O MpUMeEpax)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NIECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 obecriedeHuss O€30lacHOCTH MpU  OoOpallleHHuH ¢
npubopaMy M TEXHUYECKUMH YCTPOICTBAMHU, COXPAHEHHUS 3/10POBbS U

COGJ’IIOI[GHI/IH HOPM 3KOJIOT'HYCCKOI'0O ITIOBCACHUA B 01<py>1<a101uel71 cpeae

1.18

OCYILECTBIIATh MOMCK MHPOPMALUHU (PU3UUECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATeNbHO (OpMyIupysh TOMCKOBBIM  3ampoc,
HaXOOUTb IIYyTH  OINpEACIEHUs  JOCTOBEPHOCTH  IIOJIYy4EHHOHU
uHpOpMAIMd HAa OCHOBE HMMEIOLIUXCSA 3HAHUN U JONOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4HO-
MOMYJIIPHYIO JIUTEPATypy (PU3UYECKOTO COJEepXkKaHUS, CIPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHeTr; BiaAeTb npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WH(POPMALUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co31aBaThb cOOCTBEHHBIE ITMCbMEHHBIE H YCTHBIC COO6HIGHI/I$[ Ha
OcHOBe HWHGOpPMAIUU M3 HECKOIbKHX HCTOYHHKOB (PUIUYECKOTO
CoJiep’KaHusl, MyOJIMYHO HPEACTaBISTh PE3YyJbTaThl MPOEKTHOW WM
UCCJIEOBATENIbCKOM  AEATENbHOCTH, MpPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaenna
(GU3MKUM W CONMPOBOXKIATh BBICTYIJICHHE Mpe3eHTAlMed C y4EToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBIOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIENOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU  3aJa4aMM, CJICAUTb 3@ BBIIOJHEHUEM IUIAHA
JNEHUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJeKBATHO  OLECHUBAaTh
COOCTBEHHBI BKJAJ B JEATEIBHOCTb TIPYNIbl, BBICTPAUBAThH

KOMMYHHUKaTHBHOC B33HMOI[CI>1CTBPIC, IMPOABJIAA T'OTOBHOCTbH




paspemniath KOHMIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KIIACC
Kon
Kon anemenra IIpoBepsieMble 371€MEHTHI COAEPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
21 Mexannyeckoe aBukeHue. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMepHOE NPSAMOIMHENHOE IBUKEHUE
HepaBHomepHoe mpsimonuHeitHoe aBmxeHue. CpenHsis
8.4 U MTHOBEHHas CKOPOCTb Tejla IIPU HEPaBHOMEPHOM
JBUKEHUU
o5 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JBUKCHHE
8.6 CBoOonmuoe nmagenue. OneITel [ annies
PaBHOMEpHOE nBMXKEHME IO OKpyXHOCTH. llepwon wu
8.7 yacrtora oOpamieHus. JIuHeilHas M yrioBas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
8 8.8 [TepBeriit 3akon HeroToHa
8.9 Brtopoii 3akon HeroTona
8.10 Tpertuit 3akon HeroToHa
8.11 [IpuHUUI Cynepno3unuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuia TPEHUs CKOJIBKEHUS, CHJla TPEHMS
' MIOKOSI, IPYT'He BUJIbI TPEHUS
214 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHMS.
' YckopeHue cBOOOIHOTO NaieHUs
%15 Jewxkenue  mmaHer  Bokpyr  Connma.  IlepBas
' KocMu4eckasi CKopocTb. HeBecoMocTh U eperpy3ku
816 PaBHOBecue marepuanbHOil Touku. AOCOTIOTHO TBEPAOE
' TEJ0
8.17 PaBHOBecue TBEpIOrOo Tela € 3aKPEIIEHHON OCBIO




BpaieHusi. MoMeHt cuibl. LIeHTp TshkecTn

8.18

Nmnynsc Tena. M3menenne nmmynbsca. UMmyJsibC CHITbI

8.19

3aKoH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBUMKEHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

PaGota cun TsKecTH, ynpyroctd, TpeHus. CBs3b

SHEpPruu U paboThl

8.23

HOTGHIII/IaJ'II)HaSI OHEPTIUa TEI1a, IIOAHATOTO Hazg

MOBCPXHOCTHIO 3emnu

8.24

IToreHnuanbpHas OHCPIusia c)KaToH MPYKHUHBI

8.25

Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH

8.27

[IpakTuyeckue pabOTHI:

OmpenenieHne CpeaHE CKOPOCTH CKOJBXKEHUsI Opycka
WIM JBWKEHUS IIapuKa [0 HAKIOHHOW IIJIOCKOCTH.
OnpeneneHue yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHHU IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM HPU PABHOYCKOPEHHOM
JBIKEHUHM 0e3 HayaJbHOW CKOPOCTH ITyTH OTHOCSATCS
KaK psi  HEYETHBIX YHCET, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJIbKEHUS
OT CHJIBl HOPMAJIbHOrO JaBieHusa. OmnpenencHue
Koap¢uLmeHTa TpeHus CcKojibxkeHusd. OrnpeneneHue
KECTKOCTH MpyXuHBL. OnpeneneHue padOThl CHIIBI
TPEHHs] TpU PABHOMEPHOM JIBJKEHUU Tella IO
TOPU30HTANLHOM MOBepXHOCTH. OrmpeneneHne padOThI
CWJIBI  yOpPYrocTH  Ipu  NogbéMe  Ipy3a C
UCIOJIb30BAaHUEM  HEMOABM)KHOTO M TOJBHYKHOTO

0JIOKOB

8.28

duznyeckue SIBICHUS B npupoac: NMpujrvBbl U OTJIMBBI,




JABHKCHHEC IIJIAHET ConHeyHOH CHUCTCMbI, PCAKTHBHOC

ABHUKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIInaoMeTp, JaTYMKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHWA 11 BOJIHBI

9.1

KonebarenbHoe neuxeHne. OCHOBHbIE XapaKTEPUCTUKU

KoJieOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY 1a

9.2

MaremaTrnueckui u NPy KUHHbBINA MAasITHUKH.

[IpeBpaiieHre SHEPrUU NpU KOJIeOaTEIbHOM JBHKEHUN

9.3

3aTyxan1111/Ie KOJIeOaHHS. BLIHY)KI[CHHLIC KoJIeOaHMUsI.

Pe3onanc

94

Mexanundeckre BOJHBL. CBOMCTBA MEXaHHYECKUX BOJIH.
[IpononbHbie W mMonepeyHble BONHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXxaHHU4eCKHUE BOJIHBI

B TBépI[OM TCIIC, CEMCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHE 3BYyKa

9.6

Wndpa3Byk u ynpTpa3ByK

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHnue 4acToThl M Iepuoja  KojeOaHuit
MaTEeMaTHIECKOTO MasiTHUKA.

OmnpeneneHnue 4acToThl M Hepuoja  KosieOaHui
MPY>KHHHOTO MasTHAKA

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJeOaHui
MOJBENIEHHOTO K HHTH Tpy3a OT [UIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — TepHoJa  KoJeOaHui
NpY>)KHHHOTO MasTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJieOaHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

Du3nYeCKUe SBJIECHUS B MPUPOIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEMUCMUYECKUE BOJIHBI,

LyHaMH, 5X0

9.9

Texunueckue YCTpOﬁCTBaI 3X0J0T, HCIHOJIB30BaHHUC

YIIbTpa3ByKa B OBITY M TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 371eKTpOMarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.
' BomnHoBEIE CBOIICTBA CBETa
10 [IpakTudeckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  DJIGKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeedoHa
Odusuyeckue SBICHHUS B MPHPOJAE: OHUOIOTUYECKOE
10.5 eCTBHE BHUJIMOTO, yIbTPaUOIETOBOTO Hu
PEHTI€HOBCKOI'O U3JIy4eHU I
10.6 Texunueckue YCTpOMCTBA: HCITOJIb30BaHNE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas moneinb cBera. cTOUHMKHY cBETa
11.2 [IpsamonHENHOE PacIPOCTPAaHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaxKeHUs
' cBeTa
114 [Ipenomnenne cBeta. 3akOH TIPEIOMJICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JIunza. Xox iyuel B IUH3E
116 OnTtuyeckass cucreMa ¢oToarnmapara, MHKPOCKONa U
11 ' TEJIECKOIa
117 I'maz xak onTuyeckas cucrema. bau3opykocte u
' JaJTbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HploToOHA.
' CrnoxxeHue cieKTpalbHbIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue paboOTHI:
UccnenoBanme  3aBUCUMOCTH  yIJla  OTPaKEHUSA
119 CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
' N3yueHnue xapakTepUCTUK H300paK€HUs TpeaMeTa B
IIJIOCKOM 3€pKaJie.
UccnenoBanue  3aBUCUMOCTH  yIVIa  MPEIOMIICHUS




CBETOBOTO JIy4a OT yIJjia IMaJeHHs Ha TPAHUIE «BO3IAYX —
CTEKJIO».

[Tonyyenne u300pakeHUH C MOMOILBIO CcOOUparouIe
JIMH3BL.

Ompenenenne (HOKYCHOTO PACCTOSIHUSI M ONTHYECKOU
CHJIBI COOUpAOLIEH JTUH3bI.

OMBITH IO Pa3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 10 BOCHPHUATHIO IBETa MPEAMETOB IPU HX

HaOJIIOICHNH Yepe3 BETOBBIE (PUIBTPHI

11.10

dusnueckue SBICHUSI B npupoac: 3aTMCHUA COJIHIIa u
HyHBI, OBETa TCJI, OIITHYCCKHUC SABJICHHUSA B aTMOC(l)epe

(uBeT HeOa, pedpakius, paayra, MUPax)

11.11

Texuuueckue YCTPOWCTBA: OYKH, [IEPUCKOIL,

(bOTOElHHapaT, OIITUYCCKHUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA

’ Oneitel Pezepdopma u mmaHeTapHass MOJAENb aToMa.
' Mogens aroma bopa

122 Hcnyckanne u moriouieHue cBeta atroMoMm. KBaHTHI.
' JInnenyaTsie CIIEKTPHI

12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3ITyYeHHS

124 Crpoenue aromHoro szapa. HykinoHHas wmopaens
' aTOMHOrO siapa. M3otonsl

s PagnoaktuBubeie npeBpamienud. I[lepuon nosypacnana
' ATOMHBIX SIZIEP

126 SnepHble peakunuy. 3aKOHBI COXPAaHEHUs 3apsAI0BOTO U
' MaccoBOT0 YHCEl

12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

123 Peakuuu cunresa u aenenus anaep. ICTOUHUKY 3HEPrUU
' CouHia 1 3BE31

129 Snepnas osHepretuka. JleWicTBUE  paIMOAKTUBHBIX
' M3JIy4eHHUH Ha KUBbIE OPTaHU3MBI

[IpakTuyeckue pabOTHI:
12.10 HaGmronenne CrulomHbIX W JIMHEWYATBIX — CIIEKTPOB

HU3Ty4YCHUH.




HccnenoBanne TPEeKOB: M3MEPEHHE DHEPTUU YaCTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).

W3mepenue paanoakTuBHoOro ¢oHa

@usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN

paAMOaKTUBHBIN don, KOCMHUYECKHE Ty4w,
12.11 PaJMOaKTUBHOE M3JIyYEHHUE NPUPOJHBIX MHHEPAJIOB,
NeCTBUE pPAJUOAKTUBHBIX M3IYYCHHH HAa OpraHu3M
4eJioBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,Z[yaJ'II)Hblf/i A03UMCTpP, KaM€pa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJIbTaTaM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odpasopanust Ha ocHoBe PI'OC

[lonumanme ponu  (GHU3MKM B  HAyYHOW  KapTUHE  MHPA;
c(OpPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SIBJICHUI TPHUPOABI, O PpOJHM OSKCIEPHMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKKM B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTWH, 00 5SBOJIOIHMH
(¢u3NYecKUX 3HAHWHA W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKMX M 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO U TOJE), O ABMKEHHU Kak
croco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOCHHS BELIECTBa, O (U3MYECKOH CYIIHOCTH SIBJICHHM HPUPOJIBI
(MeXaHUYEeCKUX, TEIIOBBIX, JJCKTPOMATHUTHBIX U KBaHTOBBIX),
yYMEHHE pa3nyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SBJICHUE;
yMEHHE paclo3HaBaTh MPOSBIEHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUMN
B OKpYXalollleM MHpEe, BBIJIENSAs MX CYUIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Bnagenue ocHOBaMM MNOHSTUWHOIO armapara M CHUMBOJIUYECKOTO
si3pIKa (PU3UKHM U WCIIOJIb30BAHME WX JIJIS pelIeHUs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tell, (U3UUYECKUE SBICHUS U

ITPOLCCChI, UCIIOJIb3YH q)YHI[aMeHTaJ'ILHBIC 1 OMIIUPUYICCKUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOICTBA TeJ U (1)I/I3I/I‘IeCKI/IC SABJICHUA,

UCTIONB3YS PUBNUYCCKUE BEITMIUHBI

Brnanenwe ocHOBaMM METOJOB HAY4YHOTO T[IO3HAHUSA C YYETOM
cOOJIIOICHHsI TTPaBHJI OE30MACHOTO TpyJa: HaOMIOACHUE (PU3HUCCKUX
SIBJICHUIA:

YMCHHUE CaMOCTOATCIIBHO CO6I/IpaTb OKCIICPUMCHTAJIBHYKO YCTaHOBKY




W3 JaHHOTO Habopa o0OpyAOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJT
OTIBITA U 3aIUCHIBATh €0 PE3yJIbTaThl, (HOPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIIBHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAaThl C
y4E€TOM 3a/IaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IPOBEJEHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIECIOBaHMI;
CaMOCTOSITENIFHO ~ COOMpAaTh AKCHEPUMEHTAIBHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIENOBAaHWE IO  UHCTPYKLUUH,  IPEICTaBIISATH
MOJIyYE€HHbIE 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJAE TAaOIMI U
rpaduKOB, yUUTHIBaTh MOTPEITHOCTH, JI€JaTh BHIBOABI IO Pe3yIbTaTaM

HCCIIEI0OBAHUS

[lonnMaHue  XapakTepHBIX  CBOMCTB  (pU3MUECKUX  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, MOJENIN CTPOEHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAasi MOJIeJlb aTOMHOIO si/ipa) U yMEHUE NPUMEHATh UX IS

00BSICHEHUS (PU3UUECKUX MTPOIIECCOB

YMeHue oOBSCHATH (PU3MUECKHE MPOIECChl U CBOMCTBA TEl, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEeHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemaTh pacu€THble 3a1aud (Ha 6aze 2 — 3 ypaBHeHHil),
WCIIONIb3Ysl 3aKOHBI U (QOPMYJIbL, CBSI3bIBAIOIIME  (PUBNUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUChIBaThb KpaTKOE YCIOBHE 3aJayM,
BBISIBJISITh HEJIOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoO0XoAUMBIE Ui €€ pelIeHUs, UCTIO0NIb30BaTh CIPABOYHbIC JaHHBIE,
MPOBOAUTHh pPacu€Thl W OLIEHUWBATh PEATUCTHUYHOCTH I[OJyYEHHOTO
3Ha4YeHUs1 (pU3NYecKol BEIMYUHBI; YMEHHUE OINpPENeNATh Pa3MepHOCTh

(u3nuecKkoil BeIMYUHBI, TOJYYEHHOU MPU PEIICHUHN 3aJa4l

YMeHue xapakTepu3oBaTh MPUHLUIBl JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIe OBITOBBIX NPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB M0 MX OMMCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBax (1)I/ISI/I‘IGCKI/IX SIBJICHUM U H606XOI[I/IMBIG q)HSI/I‘lCCKI/Ie




3aKOHOMEPHOCTH

10

YMeHne UCHoib30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
IIOBCETHEBHOM JKM3HM JUIg  oOecrmedeHus Oe30MacHOCTH IpH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH ¥ TEXHUYECKUMHU
yCTpOMCTBAaMH, COXpPaHEHHUs 3M0pOBbS M  COONIOJNCHHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHUsI B OKpYXKalolIeld cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPHUMEHEHUS JOCTHKCHUI (HU3UKH M TEXHOJOTHH

IJId paqMOHAJIBHOT'O IMPUPOA0IIOJIb30BaHUA

11

OneIT TOMCKA, TpPeoOpa3oBaHUsT W MPEACTaBICHUS HH(POpPMAIIH
(U3MYECKOTO CONIEpXKaHUA C HCIONb30BAaHHEM HH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTh
NOJyYeHHOW HHQOpPMAIlMK Ha OCHOBE UMEIOUIMXCA 3HAHUM W
JONIOJIHUTEINBHBIX ~ HMCTOYHHUKOB; YMEHHUE  MCIOJb30BaTh  MPHU
BBIMOJIHEHUH YYEOHBIX 3aJaHUi Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(hU3HUYECKOTO COEpIKAHMSI, CIPABOYHBIE MATEPHAIbI, PECYpChl CETH
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMU  [IPEOOPa30BaHUS
nH(pOpMalUA W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYI; YMEHUE
co3/aBaThb COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE MH(OPMAITUHU 13 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEP KXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

MEXAHWYECKUE ABJIEHMUA

1.1

Mexannyeckoe aBwKeHune. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENBHOCTH JABHOKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopoctb. Dopmyna s

h2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpsSMOIMHEWHOE ABM)KEHHE. 3aBHCUMOCTh KOOPIMHATHI Tela OT
BPEMEHHU B CIy4ae paBHOMEPHOIO MPSIMOJIMHEHHOTO IBUKECHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTM OT BpPEMEHM [UIl MPOEKUHUU CKOPOCTH, MPOCKIUH
nepeMeIeH s, IyTH, KOOPAWHATHl TIPHU PABHOMEPHOM TPSMOJIHHEHHOM
JIBY>KEHUH
3aBUCUMOCTh KOOpJAMHATBI Tella OT BPEMEHM B ClIlydyae PaBHOYCKOPEHHOI'O
IPSMOJIMHEHHOTO JIBUKCHUS:
2
Sylf)=vp, *i+ay* ;
2
@opMynbl JUTST TPOSKIUU TIEPEMENICHHUS, NPOCKIMH CKOPOCTH W TPOCKIHU
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JBMIKEHUH:
1.4 s, (D=0, t+a,- L,
2
U.\'(I) =Upy T4, 1,
a (1) =canst,
L):l.: - U-_I: =2a,s,
I'paguky 3aBUCUMOCTH OT BpPEMEHM JUIsl NPOEKIHHM YCKOPEHHs, MPOEKIUU
CKOPOCTH, TIPOCKIIMM TEPEeMEIICHUs, KOOPIMHATHI TPU PABHOYCKOPEHHOM
PSMOJIMHEHHOM JIBU)KEHUHU
CBobOosnHoe naaeHue. GopMysbl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHE Tesa 10
s BEepPTUKAIHM (JBUKEHHWE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnun). ['paduxu 3aBUCMMOCTH OT BpEeMEHM /I NPOEKIHUU YCKOpPEHUS,

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJEHUHM Tela IO




BEPTUKAIIN

CkopocTh pPaBHOMEPHOI'O JBIJKEHUS Tejla IO OKpyKHOCTH. Hampasnenue
CKOPOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH H TEPUO

oOpareHus:
_ 2R
T
16 LlenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOTO
yckopeHus. @opMyiia i1l BBIYUCICHNS YCKOPEHUS:
2
a. = L
“ R
®dopmyia, cBSI3bIBaIOIIAsl IEPUOJ U YACTOTY OOpaleHHUS:
V= 1
T
Macca. [InotHOCTS BemecTBa. @opmyrna uisi BBIYMCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas gusnueckas BennunHa. CliokeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 - -
Fy y=-Fy
TpeHne nokos u TpeHue ckoabxeHus. Dopmyna A BHIYMCICHUS MOAYJIS CHIIbI
1.12 TPEHUSI CKOJIbKEHHUS:
F_=pn-N
=t
Hedopmanuss Tenma. Ynpyrue M Heynpyrue nedopmanuu. 3aKOH YHPYToi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:




Cuna Tspxkect. Y ckopeHre cBOOOTHOTO HaleHUs..
dopmyia s BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTr 3emin: F = mg.
IBmxenue mianer Bokpyr ConHua. [lepBasg kocMudeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMrynibe Tena — BekTopHast Gu3nUYecKas BeIHUMHA.
D=mo

Nmnynsc cucremsl tein. M3menenue ummyinbca. MMmyibsce cumsl

1.16

3aKkoH COXPAHCHUSA UMITYJIbCa JIA 3aMKHyT0f/'I CHUCTCMBI TCII:
=y +m, U, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanunyeckas pabota. @opmya A BEIYUCICHUS paOOThI CUITBI:

A=F5cosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUs. q)opMyna JJIA BBIYUCIICHUA

KUHETUYECKON IHEPIUU:

2

mu
By

Teopema o kuHeTHUecKoU dHeprun. Gopmyiia 11 BBIYUCICHUS OTCHIUAIBHON

SHEPrUy Tela, MOAHATOrO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHEPIusi:
E=E;+E,

3aKOH COXpaHEeHUs1 MeXaHHuecKoi sHeprun. dopmyia Ui 3aKOHa COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBHE CUJI TpeHus: £ = const.

HpeBpameHHe MEXaHUYIEeCKOMH OHCPI'vH IIpU HAJIUYHU CUJIbI TPCHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.

VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnan

"13311:31133333

JlaBiienue TBEpIOTO TEIIA.

®dopmyria 11 BEIYUCIICHHS TaBJICHHs TBEPIOTO Tea:

_F
pP= G
1.21 JlaBneHue raza. ATMochepHoe JaBlieHHE.
lMunpocraTtuueckoe gaBieHUe BHYTPU KUJIKOCTH.
@dopmyJia 1715 BBIYMCIIEHUS JaBICHUS BHYTPU KHUIAKOCTH:
P=pgh+Da,
1.22 3akoH [lackans. ['uapaBnuueckuii mpecc
3akoH ApxuMmena. Popmyna Uil ONPEACTCHUS] BBITAIKUBAIOIICH CHIIBI,
JEHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23
Fpy =pgV
VYcnosue nnaBanus tena. [InaBanue cyoB U BO3oyXOIJIaBaHUE
Mexannueckue KosnebaHusa. AMIUIMTYJA, IEpUOJ W 4YacToTa KoJeOaHMil.
124 dopmyria, CBA3BIBAIOIIAS YaCTOTY M MEPUO KOJICOAHUN:
v = L
T
195 Marematnueckuii M NOpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum Ipu
. K0JIeOATeIbHOM JIBM)KEHUHU
1.26 3aryxatomue kojnebanus. Boinyxnennsie konebanus. Pezonanc
Mexannueckue BosnHBIL. [IpononbHble U nonepedHsie BOJHBL JlIMHA BOJNHBI U
1.27 CKOPOCTB PaCIpPOCTPaHEHUS BOIHEI:
h=v-T
128 3Byk. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE
' IByX cpell. UHppa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomuol
199 W3mepenue cpenHell IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH

NPYXUAHBL, KOA((GUIIMEHTAa TPEHUS! CKOJBXKEHHS; paOOThl CHIIBI TPEHUS, CHIIBI

yIPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;




YCKOpeHHUs1 OpycKa MpW MABM)KCHUH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuoja KoyieOaHMH MaTeMaTH4eCKOro MAasTHHMKA; YacTOThl U IEpHoAa
KoneOanuii IPY>XUHHOI'O MajdTHHKA;, MOMCHTa CHJIbI, HGfICTBYIOHICFO Ha pbIyar,
paboThl CHIIBI YHNPYTrOoCTH MpPH MOIBbEME TPy3a C IMOMOIIbIO HEMOJBH)KHOTO
O10Ka; paboThI CHJIBI YIIPYTOCTH MPU NOJBEME TPY3a C TIOMOIIBIO TTOABIKHOTO
6J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOrpyKEHHON
YacTu TeJa U OT IUIOTHOCTH KMJKOCTH; HE3aBUCHUMOCTHU BBITAJIKMBAIOLIECH CHIIBI
OT MACCHI T€JIa; CUJIbI TPECHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O OAABJICHUSA U OT
poJia TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HHUKAIOIIEH B MpPYXHHE, OT CTENEHU
nedopMaIuu MPY>KUHBI, YCKOPEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOAa
Kosie0aHUI MPYXUHHOTO MasiTHHUKAa OT Macchl Ipy3a M KECTKOCTU INPYKUHBI,
UCCJIEIOBAHNE HE3aBHCHUMOCTH MEpHOJa KOJIEeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pplyara

1.30

QDusuueckue s61eHUA 6 npupoode: TIPUMEPHI IBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KHBOW M HEKUBOI MpUPOJIE, AeWCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, TPUIUBBI W OTJIMBBIL, JBI)KeHHE TUIaHeT COJIHEUHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, PhIYaru B Telle YeJIOBEKa, BIUSHUE
aTMOC(EepHOr0 NaBJCHUS Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUAITHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CUUIOMETP, TATYUKU TOJOXKCHHS, PACCTOSHUS W
YCKOpPEHHUS, NWHAMOMETp, TOAMIMIHUKYA, PAaKeThl, pblYar, MOJIBWKHBIA U
HETIOIBIDKHBIA OJIOKHM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
COOOINAOIIUECs COCYAbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOW HACOC, apeoMEeTp, 3XOJIOT,

UCIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TIOJIOKEHUSI  MOJICKYJIAPHO-KUHETUYCCKOH  TEOPUH  CTPOCHUS
BerecTBa. Moenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.

Kpucrannmuueckue u amop¢Hbie Tena

2.2

I[BI/DKGHI/IG qyaCTul, BCHICCTBA. CBs3p CKOPOCTH  JABMIXCHHA YacCcTul C

Temrneparypoil. BpoyHoBckoe nBmxenue, Tudy3us

23

CMayuBaHue u KalmUJIJIIPHBIC ABJICHUA

24

TemoBoe pacIupCHuC U CKaTuc




2.5

TennoBoe paBHOBECHE

Buytpennsas sHeprus. Pabora u Termonepenaya Kak CHOCOObI H3MEHEHUS

26 BHYTPEHHEHN 3HEpruu
2.7 Buae! Teronepeaaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3ITyYEHUE
HarpeBanue wu oxnaxuaenue Ttein. KoauyecTBO  TEIIOTHI. Y enabHas
28 TEIIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IMpOIECccax. YPaBHEHHE TEIIOBOIO
2.9 Oananca:
Q1 _Qg +..=0
Ucnapenue u xonaeHcanusi. V3MeHeHuWe BHYTpEHHEW SHEPrUM B MpPOIECCE
2.10 WCIIApEHUs] M KOHJAeHcauuu. KumeHue IKUAKOCTH. YAelbHas TerioTa
napoobpazoBanusi: L = O/m
2.11 BnaxnocTs Bo3yxa
[InaBienne wu Kpuctaimuzanus. 3mMeHeHWe BHYTpPEHHEH DSHEPruu mpHu
MJIaBJICHUU U KPUCTAIUTM3AIMU. Y IeNIbHAs TEIJIOTa IJIaBJICHHUS:
2.12
=2
m
513 BHyTpeHHss 3Heprusi cropaHus TOIUIMBA. Y IeJIbHAsI TEIUIOTa CrOpaHus TOIIINBA:
. q=Q/m
2.14 [Ipunnumne! padote! TermoBeix aeurateneit. KI1/ remnoBoro aguraresns
Ipaxmuyeckue pabomol
N3Mmepenne ynenbHOW TEMIOEMKOCTA METAJUNIMYECKOTro HWIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYK OMNYIIEH HAarpeTbli IUIUHJIP; KOJIUYECTBA TEIUIOTHI,
2.15 OT/IaHHOT'O HArpeThIM LMJIWHIPOM, TOCJE OIMYCKAHHUsS €ro B BOJY KOMHATHOM
TeMIEepaTypbl; OTHOCUTEJIBHOM BJIAXHOCTH BO3AYXa; YICIbHOW TEIUIOTHI
iaBieHus Jbaa. McciaepoBaHue M3MEHEHHS TEMIIEpAaTypbl BOJABI  MpH
pPa3IMYHBIX YCIOBUAX; SIBJICHUS TEIUIOOOMEHa INMPH CMEIIMBAaHUU XOJIOJHOW W
ropsiueit BOJbI; Mpoliecca UCIapeHust
Qu3uueckue s61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE M KallUJUISIPHbIC
2.16 SABJICHUA B MPUPOAE, KPUCTALIBI B Ipupoje, uziaydenue ColiHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera




Texnuueckue ycmpoﬁcmea.‘ KalmnuJIApPbI, IPUMCEPBI UCITIOJIB30BaHUA KPUCTAJLJIOB,

JKUJIKOCTHBIN TCPMOMCTpP, HATYHUK TCMIICPATYPhbI, TCPMOC, CUCTCMaA OTOIJICHUA

217 JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, JBUTaTeIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpusanus Tei. J[Ba Buja 3IeKTpUYeCcKUX 3apsioB
3.2 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI JICKTPUUYECKOro 3apsiia
14 Onektpuueckoe moie. Hampsok€HHOCTh  anekTpuueckoro mois.  [IpuHimm
' CYTEPIO3UIINH IEKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE SIEKTPHUECKOrO MO Ha
' 3JIEKTpUYECKUe 3apsbl. [[pOBOTHUKY U TUAIEKTPUKU
[TocTostHHBIN nekTpuyeckuil ToK. JlecTBus anekTpuueckoro Toka. Cuiia Toka.
3.6 Hanpsixenue.
I=q/t, U=A4/4
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3axon OMa A1is yuacTka anektpudeckoit uenu: I = U/R
[TocnenoBarensHOE COeMHEHUE TIPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOe coelMHEHHE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U:1=1+I; RzEz
CwmenianHble COeTMHEHUS TTPOBOTHUKOB
3.10 PaGora u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J>xoyins — Jlenma:
3.11 )
O=I"-R-t
. OnbiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHMM
' MarHUTHOM MHIIyKIIUU
313 MarautHoe T0Jie TOCTOSSHHOTO MarHuTa. B3aumojeilcTBHe MOCTOSHHBIX

MAarHuToB




3.14

JlelicTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM

3.15 OneiTel @apanes. SABnenue snekTpoMarHuTHON HHAYKUKU. [IpaBuino Jlenna
Ipaxmuueckue pabomol
M3mepeHue  3JEKTPUUECKOrO0  CONPOTHBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; Pa0OTHI JIEKTPUUECKOIO TOKA.
HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
316 (pe3ucTopsbl, JaMIOYKa), OT HAIPSKEHUS Ha KOHIAX IMPOBOJHUKA; 3aBUCUMOCTH
' COIIPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, MJIOLIAIU €0 MONEPEYHOI0 CEeUeHUs U
YAEIBHOTO CONPOTUBIICHNUS.
[TpoBepka mpaBuiia JUIsl 3JIEKTPUUYECKOIO HAIPSKEHHs IIPU MOCIIEA0BATEIbLHOM
COCIMHEHUN IPOBOJAHMKOB; IIpaBWia JJsl CWIbl 3JEKTPUUECKOTO TOKa IpHU
HapasieIbHOM CO€JMHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s61eHUs 6 npupooe: SIEKTPUUECKUE SBIEHHUA B aTMocdepe,
3.17 9JIEKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMiId, Jpeid moocos,
POJIb MArHUTHOTO MOJIS JUISl dKU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: HIEKTPOCKOI, aMIepMeTp, BOJBTMETp, PpPeocTar,
CUETUYMK  DJIEKTPUYECKOW  DHEPruM,  DIIEKTPOOCBETUTENbHBbIE  NPHOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), JIEKTPUUECKUE
IPEIOXPAHUTENHN, JJIEKTPOMArHuT, O3JIEKTPOJBUTraTeNlb IIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OnexkTpoMarHuTHbIe BoJHBI. [1Ikana 3eKTpoOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. IIpsimonnHeiHOe paclipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIIEHHSI CBETA
3.23 Hucnepcus ceera
324 JInnza. Xon nydeit B nnH3e. DokycHoe paccrosiHue JHMH3BL. OnTHyecKas cuia
. auH3bl: D = 1/F
3.25 I'na3 kax ontuyeckas cucrema. OnTuueckue npruOopbI
IIpakmuueckue pabomoi
M3mepeHne onTHYecKoW CHilbl coOuparomeil JUH3bI, (POKYCHOTO PacCTOSIHUSA
326 cobuparomieid nuH3bl (IO CBOMCTBY paBEHCTBA pPa3MEpOB TNpeAMETa W

n300paXKeHusi, KOTrJa MpeAMET PacIoNIOKeH B JBOMHOM ¢oKyce), MmoKazaress
IPEOMJICHUS CTEKIIA.

HccnenoBanue CBOMCTBA M300pakeHHMS, TIOTYYSHHOTO C IIOMOIIBIO COOMPAIOIIIEH




JIMH3BI;, HW3MCHCHHA (i)OKYCHOFO pacCTossHruA  [ABYX  CIOXCHHBIX  JIMH3,
3aBUCHUMOCTU YyTIJIa MPECJIOMJICHUA CBCTOBOTO Jiyda OT yIJia MMAaACHUA HA I'PaHULC

«BO3OYX — CTCKIIO»

Qusuueckue saenenuss 6 npupode: 3arMenuss Connua u JlyHsl, nBera Ten,

327 onTUYecKue sBjaeHus B atMocdepe (1iBeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToanmapaTr, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PaguoaktuBHOCTE. Anbda-, OeTta-, raMMma-uznyueHus. Peakiuu anbda-u Oera-
' pacrmana
4.2 OmneiTel Pesepdopaa o paccesnuto anba-gactuu. [lnanerapuas moaens atroma
43 CocrtaB atoMHoOrO0 siipa. M3otonsl
4.4 [Tepuon nmonypacmnaga aTOMHBIX siAEp
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3aPSI0BOIO M MACCOBOTO YUCEI
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IYYCHHUE TPUPOJHBIX MHHEPAJIOB,
NEHCTBUE PAAMOAKTUBHBIX U3ITy4YeHUN HA OPraHU3M YeJIOBEKa
47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1) ®usuka, 7 knacc/ [lepeimkun A.B., O6mecTBo ¢ orpaHHueHHON 0TBETCTBEHHOCTHIO « [ [PODAY;
AxnmonepHoe o0mectBo «M3natensctBo «IIpocsenienne»

2) ®wusuka, 8 kinacc/Ilepeimkua A.B., OOIecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxmmonepHoe o6mecTBo «M3narenscTBo «IIpocBemnienney

3) ®wusuka, 9 knacc/Ilepeimkuna A.B.,I'yrauk E.M., O01ecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
«/IPODAy; AkmonepHoe oomecTBo «M3narenscTBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI U151 YAUTEJIA

1) ®usuka. 7 knacc. ba3oblit ypoBeHb. Metoanueckoe nocobue k yueOuuky .M. I1€ppimkuna,
A.MN. VBaHoBa,

2) ®usuka. 7 knacc (yriayOnénnslii ypoBeHb) Peanuzanus tpedoBanuit ®I'OC ocHoBHOTrO 00111€TO
oOpa3zoBanusi. MeToauueckoe nocodue Ass yuuTens,

3) ®usuka. Peanmzanus tpedoBanmii ®I'OC ocHOBHOTO 0011IeT0 00pa30BaHUs: METOAHMUYECKOE
nocooue i yuuTens,

4) CoopHuk 3amad o gusuke. 7-9 kmacc/Jlykammk B.U., UBanosa E.B., «M3narenscTBo
«IIpocBemenune»,

5) ®usuka. 8 kinacc. Pa3HOypoBHEBBIE CaMOCTOATENbHBIE U KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«U3parennscTBO «Mnekcay,

6) [Toypounsie pazpabotku no ¢pusuke. 7 knacc/Bonkos B.A., [lonsuckuii C.E., «M3narenscTBO
«BAKO»,

7) Tectol no ¢pusuke k yueOHuky A.B. [lepoimkuna «Pusuka. 8 kinacen/Yeborapesa A.B.,
«M3maTenbcTBO «OK3aMEHY,

8) KonTponbHble 1 camocTosiTenbHbIe paboThl o (usuke K yueonuky A.B. [lepbimkuna «duszuka. 8
ximace»/I'pomiiea O.U., «M3aaTenbeTBO «OK3aMeH»,

9) KonTpoisbHBEIE U caMOCTOsITeNTbHBIC PaboTHI 0 Gu3nke K yueOHuky A.B. [Teppimkuna, E.M.
I'ytauk «®usuka. 9 kimace»/I'pomuesa O.U., «M3aarenbcTBO «DK3aMen,

10) Coopuuk 3aganuit OI'D ¢pusuka/Xannanos H.K., «M3natenscTBo «IkcMO»,

11) PaGouas tetpans k yuebnuky A.B. Ileprimkuna @usuka. 7 kinacce/T.A. Xannanosa, H.K.
XanHaHoBa, O0IIECTBO ¢ OTpaHUYEHHON 0TBETCTBEHHOCTHIO « IPODA»; AKIIMoHEepHOE 00IIECTBO
«M3marenscTBO «lIpocBemenune»,

12) PaGouas tetpans k yuebnuky A.B. Ileprimkuna ®@usuka. 8 kinace/T.A. Xannanosa, H.K.
XannanoBa, OOIIECTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO «IPODA»; AkImOHEpHOE 00IIIEeCTBO
«3narenscTBo «IIpocsemienue»,

13) PabGouas tetpans k yueonuky A.B. Ileprimkuna, E.M. I'yrhuk ®@usuka. 9 knacc/E.M. I'yTHuK,
N.I". BnacoBa O0111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIOHEPHOE 00IIECTBO
«zmarennscTBO «IIpocBenieHue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
D)https://lecta.ru/ - [{ludppoBas o6pa3oBaTenbHas miargopma,

2) https://1bz.ru/ - 3neKTpOHHBIE PpeCYPCHI 10 (pH3UKeE,

3)https://fizika.ru/ - caiit qy1s npenogaBareneit GU3NKH,

4)https://college.ru/ — marepuans s moaroroBku k EI'D ¢ 2002r.,

5)https://elementy.ru/ - «IlyTh B HayKy» - 3I€KTPOHHBIH >KypHa JIsl IIKOJIHHUKOB,
CTPEMSIIUXCS PA3BUTh CBOM KPYT030p U YIYUIIUTh 3HAHUS 110 (PHU3HKE,

6) https://fiz.1sept.ru/ — 3neKTpoHHAs TOJOOPKA )KYPHAJIOB MO (PU3HUKE OT U3AATEIBCKOTO 0Ma
«IIepBoe ceHTAOps»,

7) https://teach-shzz.jimdofree.com/ — Mudopmatrka u Gusuka, yHUKaIbHBIN pecypc,
COJIepIKAIINI AIEKTPOHHBIE OMOIIMOTEKH MAaTEPHAJIOB MO STHM JBYM IpEAMETaM;



https://lbz.ru/
https://elementy.ru/
https://teach-shzz.jimdofree.com/

8) http://school-collection.edu.ru/~ Enunas xomnexuus iudpoBbIx 00pa30BaTEIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepanbHblii mopTan «Poccuiickoe oOpa3zoBaHue),
10) https://m.edsoo.ru/ - EquHoe coaepskanue o0mero oopa3oBaHusl.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA YYEBHOE OBOPYJ1OBAHHUE

CnpaBouHbie TaOIUIIbI

OBOPYIOBAHMUE JIUTA ITPOBEJAEHU A JIABOPATOPHBIX,
IIPAKTUYECKUX PABOT, IEMOHCTPAITUIA

MynbTUMe TUIHBINA TTPOEKTOP, 000PYAOBAHUE JIJIsl AEMOHCTPAIIUNA, TPOBEICHUS
J1a00paTOpHBIX pado


https://lesson.edu.ru/
https://m.edsoo.ru/







