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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢u3nke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HAa Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUM K pe3yjbTaTaM OCBOCHMsSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenpHONM mporpammsl, mpeacraBieHHblx B OI'OC 00O, a Takke ¢ ydérom
dbenepanibHON paboueld mporpaMmbl BocmuTaHus W KoHIenuu mnpenogaBaHusi y4eOHOTO
npeamera « Pu3nkay.

Copepxanue  mporpaMMmbl 1o (uU3MKe  HampaBlIeHO  Ha  (OpMHpOBaHUE
€CTECTBEHHOHAYYHOH TI'paMOTHOCTH OOY4YalOUIMXCS M OpraHu3alMio H3ydeHus (u3uku Ha
JeSITeIbHOCTHOM OCHOBE. B mporpamMMe mo ¢(u3uke y4MTHIBAIOTCS BO3MOXHOCTU Y4e€OHOTO
npenMera B peanm3aimuu  TpeboBanuit PI'OC OOO Kk TMIaHUPYEMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3yibTaTaM  OOydeHHus, a  Takke  MEXIpEeIMETHble  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMs.

[TporpamMma no (u3MKe ycTaHaBIMBAaeT paclpeaeseHHue y4eOHOro marepuaia Mo rojam
oOyueHus (o KJjaccam), MpeajaraeT NPUMEPHYIO IOCIEI0BaTeIbHOCTh H3YUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS IMPEIMETHOrO COAepX aHus M Yy4€Te BO3PACTHBIX
0ocobeHHOCTeH 00yyJaronxcs.

[Tporpamma no gusuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOINYECKON MTOMOIIHU YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmsbl 0 y4eOHOMY MpEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3yIOLIUM /ISl €CTECTBEHHOHAYYHbBIX yUY€OHBIX MPEAMETOB,
MOCKOJIbKY (pU3MUecKre 3aKOHBI JeKaT B OCHOBE IMPOLECCOB U SBJICHHUM, M3y4aeMbIX XUMUEH,
Ouosorueil, actpoHoMueld U (pusndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosiee siCHble 00pas3lbl MPUMEHEHUS HAay4dHOTo MeToja
MO3HAaHMsI, TO €CTh CII0C00A MOJIy4EeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa M3 rnaBHBIX 337a4 (u3nyeckoro oOpa3zoBaHUs B CTPYKType oOIero odpa3oBaHus
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHOHAy4YHON TIpaMOTHOCTH M MHTEpeca K Hayke Yy
00yJaronmxcsl.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE TNPEANOJaraeT OBJAJCHHE CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3yIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

o HAY4YHO OOBACHATH SIBJICHUS;

° OLICHUBATh U IIOHUMAThb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
° HHTCPIIPECTUPOBATL HAHHBIC W HCIIOJIB30BATh HAYYHBIC AOKA3aTCJIbCTBA JIS MOJTYYCHUSA
BBIBOJIOB.

Ilenn wm3yueHust GU3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS OIpPENENICHbI B
Konnenuun npenogaBanus yue6Horo npeamera «Pusnka» B 00pa30BaTeNbHBIX OpraHU3aMIX
Poccuiickoii ®@enepanum, peaau3yoIMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbI,
yTBepkaAEHHON pemenneM Koimermn Munucrepersa npocsemenus Poccuiickonn ®enepanuun
(mpotoxoit oT 3 nexadpst 2019 r. Ne [TK48H).

Henu n3yyenus GpU3UKU:

. pUOOpeTEeHNEe UHTEpPeCca U CTPEMIIEHHsI 00YyYaroIIUXCsl K HAYYHOMY M3YUYEHHUIO HPUPOJIBL,
pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEACTABICHUH O HAyYHOM METOA€ TMO3HaHUS ©  (opmupoBaHUe
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pe3ysibTaTa M3Y4YCHHS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o dbopMUpOBaHUE MPEACTaBICHUA O POIM (UIMKH IS Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI;

. pa3BUTHE TIPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaTbHON

JCATCIIbHOCTH, CBSI3aHHOM C (bHSHKOﬁ, IoAroToBKa K ﬂaﬂbHeﬁmeMy O6y‘leHI/IIO B 3TOM
HaIpaBJICHUU.



JlocTkeHre STuUX Menedl mporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHus 00ecreurnBaeTCs pellieHUEM CIISAYIONINX 3a1a4:

o HpI/IO6pCTCHI/I€ 3HAaHUU O JAUCKPETHOM CTPOCHHU BCHICCTBA, O MCXAHUUYCCKHX, TCIIJIOBLIX,
SJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBLIX SBJICHUAX

o npuoOpeTeHNue YMEHHUI OMUCHIBATh U OOBSICHATH (PU3MUECKUE SIBJICHUS C UCIOJIh30BAHUEM
MOJTyYEHHBIX 3HAHUM;

o OCBOCHHEC MCTOHOB pPCHICHUA HpOCTGﬁHIHX paC‘IéTHBIX 3a1a4 C HCIIOJb30BAHUECM
buznyeckux Mozenel, TBOPUECKUX U MPAaKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

o pa3BUTHE YMEHUU HAOIIOaTh MPUPOTHBIC SBIECHUS M BBIOJIHATH OIMbITHI, JTJA0OPATOPHBIE
pa6OTLI U OSKCIHCPUMCHTAJIBHBIC HCCICAOBAHNUA C HCIOJB30BAHUCM HU3MCPHUTCIBHBIX
prOOpOB;

o ocBoeHHE TNpUEMOB paboTel ¢ wuHPOpManue (U3HMUECKOTO COAepX)aHUs, BKIIOUYas
UH(POPMALIUIO O COBPEMEHHBIX JOCTIKEHUSAX (DPU3NKHU, aHATIN3 U KPUTHUECKOE OIICHUBAaHUE
nH(pOpMaILNH;

o 3HaKOMCTBO €O chepamu mpoheCCHOHATBHON JeATeIbHOCTH, CBI3aHHBIMU ¢ (DU3UKOU, U

COBPCMCHHBIMH TCXHOJIOTUAMHA, OCHOBAHHBIMH Ha JOCTHUKCHUAX (1)H3I/I‘IGCKOI>'I HAyKH.

Ha wmsyuenue ¢usuku (60a30BBIi ypOBEHb) Ha ypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeni0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Heeno).

[Tpeiaraemslii B mporpamMme 1o (usuke nepeyeHs Ja00paTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTeNb JIelaeT BBIOOP IMPOBEACHUsS JIAOOPATOPHBIX paboT U
ONMBITOB  C  y4€TOM  MHIUBUAYAIBHBIX  OCOOCHHOCTEH  OOydYaloIIMXcs,  CIIMCKa
OKCIICPUMEHTANBHBIX 3a/IaHuil, Tpe[ylaraéMblX B pPaMKax OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa 1o (usuke.

COJAEP)KAHUE OBYUYEHUA



7 KJIACC

Pa3nes 1. ®Pusnka u e€ posb B IO3HAHUM OKPY/KAIOLIEr0 MUPA.

®usnka — Hayka o npupoze. fABneHus npupoapl. PU3NUECKUE SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbL. 3Mepenue Qusnueckux BenuuuH. Dusumyeckue MNpUOOpHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMa €IMHHIL.

Kak ¢usuka u apyrue ecTecTBEHHblE HAyKH H3y4daloT Npupoay. EcTecTBeHHOHayuHBIH
METOJ MO3HaHWA: HaONIo/eHHe, IOCTAaHOBKAa HAy4YHOTO BOIPOCA, BBIABM)KEHHE THMIIOTE3,
AKCIIEPUMEHT M0 TMPOBEpPKE THUMOTEe3, OOBSICHEHHE HabmonaeMoro sBieHud. OnucaHue
(bU3NYECKUX SABJICHUN C IOMOIIBIO MOJIENEH.

Hemoncmpayuu.
1.  MexaHuueckue, TeIIOBbIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®uznyeckue NpuOOpsl U MpoIenypa NPSMbIX W3MEPEHUI aHAJOTOBBIM U LU(POBBIM
npudOpPOM.

Jlabopamopnwvie pabomot u onvimol.

Omnpenenenue HEHbI JEICHUS KAl H3MEPUTEIHLHOTO MpHOopa.

N3mepenne pacCTOSHUM.

H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.

OrnpesenieHre pa3MepoB MaJIbIX TEIL.

N3mepenne Temmeparypbl NpA TOMOIIM KUAKOCTHOIO TE€pMOMETpa M JaTyMKa
TEMIIEPATYPBHI.

6. IIpoBeneHue wucciaenoBaHUs 1O TNPOBEPKE THUIIOTE3Bl: JAJBHOCTH IOJIETA  IIApHKAa,
MyIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBICOTA ITyCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BellecTBA.

CtpoeHue BemiecTBa: aTOMBbl M MOJIEKYJbI, WX pa3Mepbl. OMBITHL, J10Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBmwxenue yactuil BemiecTBa. CBS3b CKOPOCTU JIBMDKCHHSI YacTHI[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzanmonaelicTBHe dYacTHI[ BEIIECTBA: MPUTSHKEHUE H
OTTAJIKNBaHHE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEH U  TBEPABIX
(kpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHHIMA
BOJIEL

Nk B

Hemoncmpayuu.
1. Ha6nronenne 6poyHOBCKOTO JBUKEHHUS.
2. HaOmonenue quddysum.
3. HaGmonenue siBieHUil, OOBSICHSIOUIMXCS TMPHUTSHKCHUEM WM OTTAIKMBAHWUEM YaCTHUI]
BEILIECTBA.

Jlabopamopmnwvie pabomot u onvimol.
Orenka auaMeTpa aToMa METOZIOM PsIOB (C UcTonb3oBaHueM (oTtorpaduii).
OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI O OOHAPYKEHUIO TEUCTBUS CUIJI MOJICKYJISIPHOTO TPUTSHKEHUSI.
Paznen 3. /IBu:kenne u B3anuMojieiicTBHe TeJl.
Mexanuueckoe JBWKEHHE. PaBHOMepHOe M HepaBHOMEpHOE ABMkKEHUE. CKOPOCTb.
CpenHsiss CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTu U BpeMeHU JBUKCHHUSL.
SIBnenue wHepuuu. 3aKOH WHEpUUHU. B3aumojelicTBHe Ten Kak NpPUYMHA H3MEHEHHS
CKOpOCTH JBMXEHHs Ten. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBa.

N —



Cuna kak XxapakTepucTuka B3aumozeictBust Ten. Cuia ynpyroctd M 3akoH [yka.
W3Mmepenne cuiibl ¢ NOMOLIBIO JUHAMOMETpA. SIBiIeHME TAroreHMs M cuia TsokecTH. Cuila
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CiokeHue cui, HampaBiIEHHBIX IO
ozHOI npsimoii. PaBHOzelcTByIomas cuil. Cuia TpeHus. TpeHue CKOJbXEHHSI U TPEHHUE TOKOS.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

1. HaoOmronenre MexaHM4eCKOro IBHKEHHS Tela.
2. H3mepeHue cKOpOCTH NPSIMOJIMHEUHOTO IBUKEHUSI.
3. HalGmronenue siBneHus HHEPITUH.
4.  HaGnromeHue W3MEHEHHUs CKOPOCTH MPHU B3aUMOACHCTBUU Tell.
5. CpaBHeHHE Macc 0 B3aUMOJICUCTBHIO TeJl.
6.  CrnosxeHue CHII, HAPABIEHHBIX 110 OJTHOU MPSIMOM.
Jlabopamopnwvie pabomot u onvimol.
1.  OmpeneneHre CKOPOCTH PaBHOMEPHOTO IBWKEHMS (IIapuKa B KUAKOCTH, MOJIEIU
ANEKTPUIECKOTO aBTOMOOMUJISI U TaK Jajee).
2. OrmpeneneHue cpenHed CKOPOCTU CKONBXKEHHUS Opycka WIM IIapuKa MO HAKIOHHOM
TJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsDKeHUs (nedopmannu) NpyKUHBI OT
IIPUIIOKEHHOM CUJIBL.

5. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEM.

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 Ta30B.

Jasnenne. CriocoObl yMEHbIIIEHNUS U YBEIMUYeHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0bEMa, TemnepaTypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUIKOCTSIMHU
u razamu. 3axoH Ilackans. [IHeBMaTnyeckue MamuHbL. 3aBUCHMOCTb JABJICHMS KUAKOCTU OT
ryounsl.  ['mapocratuueckuit  mapagokc.  CooOmiaromuecs cocynbl.  ['mapaBnndeckue
MEXaHU3MBI.

AtMocdepa 3eminn u armochepHoe AaBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemntu. M3mepenue aTtmochepHOro AaBieHHS. 3aBUCHUMOCTb
aTMoc(epHOro JaBJIEHHS OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE )XUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO0. BrITankuBaromias (apxuMmenoBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxomasanue.

Hemoncmpayuu.

1. 3aBuCHMMOCTH AaBJIEHHUs ra3a OT TEMIIEPATYPHI.

2.  Ilepenaua naBneHUS )KUIKOCTBIO M Ta30M.

3. CooOmarommecs coCyabl.

4.  T'mapaBianueckuii mpecc.

5. IlposBneHue AelcTBUS aTMOC(EPHOTO JaBICHUS.

6.  3aBUCHMOCTH BBITAJKHBAOIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U IUIOTHOCTU
KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIICH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcioBue miaBaHus TEI: IJIaBaHUE WU MOTPY>KEHUE TEJ B 3aBUCUMOCTH OT COOTHOLICHMSI

IUIOTHOCTEN TeJIa U KUIKOCTHU.
Jlabopamopuwie pabomut u onvimot.

1.  HccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOrpyKEHHOM B JKUIKOCTb
4acTH Tela.

2. OmpeneneHue BHITAIKUBAIOUIEH CUIIBI, AEMCTBYIOLIEH HA TENO, NOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHUJIBI, AEUCTBYIOLIEH HA TENIO B )KUJIKOCTH, OT

MacCcChl T€a.



4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMUBAIOIIEH CUJIbI, JEMCTBYIOLIEH Ha TENO
B )KUJIKOCTH, OT 00bEMa MOrpyKEHHOM B )KUJIKOCTb YaCTH T€JIa U OT MJIOTHOCTH JKUAKOCTH.

5. KoncTpympoBaHue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOOKH M OIpelaeieHue e
Ipy30I0JbEMHOCTH.

Pa3nes 5. PaGora n MomHoOCTh. JHeprus.

Mexanunueckas paboTa. MOIIHOCTb.

IIpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBECHS
pbruara. IlpumeHeHne npaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPAaBUIIO» MEXaHUKH.
KII/I npocTsix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY ¥ TEXHHKE.

Mexannueckass SHeprus. Kunernueckas W noreHuuanbHass sHeprus. IIpeBpamenue
OJIHOTO BHU/Ia MEXaHUUYECKOH 3HEPTUHU B APYToi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

Hemoncmpayuu.
1. [IpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.
1.  Omnpenenenne paOOTbl CHWIbI TPEHHs NPU PABHOMEPHOM JBIKEHUM Tela IO
TOPU30HTAIILHON MOBEPXHOCTH.
2. HccnenoBanue ycioBUil paBHOBECHS pblyara.
3.  Hzmepenue KIIJl HakIOHHOH TIOCKOCTH.

4.  V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOHU SHEPIHH.
8 KJIACC

Pa3nes 6. TenJioBble siBJIeHUA.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUN CTPOECHHMs BelecTBa. Macca
U pa3sMepbl aroMoB M MOJeKyJ. OmNbIThl, MOATBEPKAAIONINE OCHOBHBIE IOJIOKECHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammuyeckue u
amopdusble Tena. OO0bsiCHEHHE CBOWCTB ra30B, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KMHETUYeCKO Teopur. CMmauuMBaHMEe U KamWwUIpHbIE sBJIEHUS. TeroBoe
pacIIpeHNE U CXKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHUS YaCTHILL.
Buytpennsas sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH OSHEpruu: Terulonepeaada U
coBepuieHre padboThl. Bupl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHS, U3IIyYECHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BelecTBAa. TermI0oOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOro OanaHca. IlnaBneHue M oTBepieBaHHE KPUCTAJUIMUECKUX
BEIIEeCTB. YenbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u koHjeHcauus. Mcmapenue.
Kunenune. YnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxunocTs Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAas TEIUIOTa CrOPaHusl.

[Tpunuuner pabotel TemnoBbix asurateneid KIIJ[ TemoBoro npuratens. TeruioBble
JIBUTATEIIN U 3allUTa OKPYKAIOIIEN CPEB.
3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUH B TEIUIOBBIX MpoIeccax.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKEHHUS.

Habmronenue nuddysuu.

Habmtoienue siBineHnii cMauMBaHus U KalWJUISIPHBIX SIBJICHUH.

HaGnroneHue TemioBoro pacumpeHus Ted.

W3MeHeHne naBiieHus ra3a Npyu U3MEHEHUN 00bEMa U HarpeBaHUU WIN OXJIAXKICHUM.
[IpaBuna u3amMepeHus TeMiepaTyphl.

Buasl Teronepenayn.

NoUnARBPD =



8.  OxyjaxieHue Npu COBEpUICHUH pabOThI.

9.  HarpeBanue npu coBepiieHUH paObOThl BHEUTHUMHU CHIIAMHU.

10. CpaBHeHue TEMIOEMKOCTEN PAa3INYHBIX BEILIECTB.

11. HabmroneHnue KuneHuUs.

12. HabmroseHne moCTOSHCTBA TEMIIEPATy Pl TIPH TUIABJICHUH.

13. Mogenu TEILIOBLIX ABUTATEIIEH.

Jlabopamopmnwvie pabomot u onvimol.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHHS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOIEHUIO TETJIOBOTO PACIIUPEHUs ra30B, KHUJIKOCTEH U TBEPABIX TEl.
Ornpezenenne 1aBleHUs BO3AyXa B OAJJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJICHMS BO3AyXa OT €ro oo0béma u
HarpeBaHus WIN OXJIaXICHUSI.

6. IlpoBepka rumoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKAa KHMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7.  HabGmroneHue M3MEHEHUs BHYTPEHHEH SHEpruu Teja B pe3ysibTaTe Terionepenadd u
paboThl BHEIITHUX CHIL.

8.  HccnenoBanue sBIeHHs TEINIOOOMEHA MPU CMEIIMBAHUYU XOJIOIHON U ropsiueid BOJbI.

9.  Omnpenenenue KOJIMUECTBA TEIUIOTHI, IOTYYEHHOTO BOIOM NP TEMIOOOMEHE C HarPEThIM
METAJTINYECKUM LIUINHIPOM.

10. Ompenenenue yaeabHON TEIOEMKOCTH BELLIECTBA.

11. MHccnenosanue npouecca UCIIAPEHMUS.

12.  OmpeneneHrie OTHOCUTENBHOMN BIa)KHOCTH BO3/yXa.

13.  OmpeneneHue yAeIbHON TEIUIOTHI IIJIaBICHUS JIbJA.

Pazjnen 7. DiekTpuyeckue U MAarHUTHBIE SIBJICHUS.

Onexrpuszauus Ten. J[Ba poja IIEKTpUYECKUX 3apsiioB. B3aumoneicTBue 3apsyKEHHBIX
ten. 3akoH KyroHa (3aBUCMMOCTh CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMUYMHBI
3aps/10B M PACCTOSIHUS MEXKIY TellaMHt).

Onekrpuueckoe nosie. Hanpsxk€HHOCT 3nekTpuyeckoro nosd. [IpuHuun cyneprno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsioB. DJIeMEHTapHBbIA 3iekTpuuyeckuil 3apsan. CtpoeHue
atoMa. IIpoBOIHMKY U JUAIIEKTPUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3apsaja.

ONEeKTpUYeCKUd TOK. YCJOBHSI CYIIECTBOBAaHHUS JJIEKTPUYECKOrO0 TOKa. VcTOUHMKH
HOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckas uens. Cuna TokKa. OJIeKTpudeckoe HamnpsbkeHue. CoNpoTUBIEHHUE
IPOBOJHMKA. YJIEIbHOE CONpPOTHBJIEHHE BewlecTBa. 3akoH OMa i ydyacTKa IIelH.
[TocnenoBarenpHOE U MapalIEIbHOE COETUHEHUE TIPOBOJHUKOB.

PaGota u MourHOCTB 37eKTpUUecKoro Toka. 3akoH Jxoymns—Jlenua. DnekTpudyeckue nenu
U IOTPEOUTENHN HIIEKTPUIECKOM 3Heprun B ObITY. KopoTkoe 3aMbIkaHMe.

ITocrossHHbIE MarHuThl. B3anMMOAENCTBHE TMOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MaruuTtHoe nosie 3eMiId M €r0 3HaueHMe Ui KU3HU Ha 3emue. Oneitr Opcrena. MarautHoe
10JIe 3JIEKTPUUECKOro ToKa. [IprMeHeHne 31eKTpOMaraHuToB B TEXHUKE. [[eficTBUE MarHUTHOIO
NOJII Ha NPOBOAHMK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO ToKa. lcnonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneiter  @apanes. SIBneHue  aneKTpomMarHuTHOW uMHAyKuuu. IlpaBuimo  JleHna.
Onektporereparop. CrnocoObl TOMYYEHHS JJIEKTPUUECKOW DSHEPruM. IJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzanus Tei.
2. JIBa posaa 31EeKTPUUYECKUX 3aps]I0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
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XN kW

YCTpoiCTBO U IEHCTBHE 2IEKTPOCKOIIA.
DJEeKTpOCTaTUYECKask MHAYKLUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3aps/IOB.
ITpOBOAHMKY M TUDIIEKTPUKH.

MOI[GJ'II/IpOBaHI/Ie CUJIOBBIX JIMHUH QJICKTPHUYCCKOTO ITOJIA.
VM cTOYHUKN IOCTOSTHHOTO TOKa.

JIeficTBHSI DIIEKTPUYECKOTO TOKA.

10. DnexTpuyeckuid TOK B JKUIKOCTH.
11. Ta3oBbIii pa3psia.
12.  W3mepeHue cUiibl TOKAa aMIIEPMETPOM.
13.  U3mepeHue 31MeKTpUUECKOro HAIPSKEHUS! BOIBTMETPOM.
14. Peoctar n Mara3su CONpOTHUBIICHUH.
15. B3anmoneilcTBHE NOCTOSIHHBIX MAarHUTOB.
16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/I€IEHHS MIOJIOCOB MarHUTA.
17. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
18.  OmnsiT Dpcrena.
19. MaraurtHoe nojie Toka. JNeKTPOMarHur.
20. /[leiicTBME MarHUTHOI'O MOJIS HA IIPOBOJIHUK C TOKOM.
21. DnekTpojBUTaTENb NOCTOSHHOIO TOKA.
22. MHccnenoBaHue SIBIEHUS YIEKTPOMarHUTHOW MHIYKLINU.
23.  Omnpitel Dapajes.
24. 3aBUCUMOCTb HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DnekTporeHepaTop NOCTOSHHOTO TOKa.
Jlabopamopnuie pabomul u onvimol.
1. OmnpITbl MO HAOIIOEHUIO AJIEKTPU3ALIUHU TNl UHAYKIHUEN U TIPU COTPUKOCHOBEHUU.
2. HccnenoBanue 1elCTBUS MIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKH.
3.  CoOopka u nmpoBepKka pabOTHI JIEKTPUUECKON 1IN TOCTOSTHHOTO TOKA.
4.  H3mepeHue u peryaupoBaHUE CUIIbI TOKA.
5. H3mMepeHne u peryiaupoBaHHE HANPSIKECHUS.
6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HaNpsKEHUs] Ha PE3UCTOpE.
7. OneITbl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTHUBIICHUS ITPOBOJHHKA
OT €ro JUIMHBI, TUIOIa/Id OTIEPEYHOT0 CEUEHUs U MaTepHraia.
8. lIpoBepka mpaBuia CIOKEHUS HANPSHKEHWH NPHU IMOCIEJ0BATEIbHOM COEIMHEHUU JIBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia AJIsl CUIIBI TOKA ITPY NApaJIJIEIbBHOM COEUHEHUH PE3UCTOPOB.
10. Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO YEePE3 PE3UCTOP.
11. OmnpenencHure MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.
12.  HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 JIAMIIOUKY, OT HAIpsKEHUs Ha
HEH.
13.  Omnpenenenne KIIJ| narpesarens.
14. MHccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS MOCTOSIHHBIX MAarHUTOB.
15. W3ydyeHue MarHUTHOTO MOJISl HOCTOSTHHBIX MArHUTOB NMPHU UX OOBEAUHEHUU U Pa3IeIICHUH.
16. MHccnenoBanue 1eHCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17.  OneITbl, 1€MOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHUS KaTYIIKU C TOKOM H
Mar"ura oT CHJIbl TOKA U HalpaBJIEHUS TOKA B KAaTYIIKE.
18. W3ydenue neiicTBUS MarHUTHOTO I0JIS HA IPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3y4eHUE pabOThI 3JEKTPOABUIATES.
20. Wsmepenue KIIJI anexTpoaBurareabHONH yCTaHOBKH.
21. OneITbl MO HCCIENOBAHUIO SIBJICHMS JIEKTPOMArHUTHOW WHAYKLHU: HCCIIEIOBAHUE

W3MEHEHUI 3HAaUECHUA U HaIlpaBJICHUA WHAYKIIMOHHOT'O TOKA.



9 KJIACC

Paspnen 8. Mexanudeckue siBJICHHS.

Mexannyeckoe nBukeHue. MarepuanpHas Touka. CucremMa orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBIKEHUsA. PaBHOMepHOe mpsMOJIMHENHOe JBWKeHHe. HepaBHOMepHOE
IpsIMOJIMHENHOE ABMKeHHe. CpenHsAs M MIHOBEHHAas CKOPOCTb Tejla IMPU HEPaBHOMEPHOM
JIBHYKECHUU.

Yckopenue. PaBHoyckopeHHOe npsiMoninHelHoe nBikeHue. CBoOoqHOe maeHue. OnbIThI
INamanes.

PaBHOMepHOe nBMKeHHe MO OKpykHOCTH. Ilepumon u yactota oOpamienus. Jluneiinas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropo# 3akoH Herorona. Tperuit 3akon Herotona. IIpuaiun
CyHEPIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: cuila TPEHHs CKOJIBXKECHMSI, CHJIa TPEHHS
IIOKOS1, APYTHE BUABI TPCHMUS.

Cuna TsHKecTH M 3aKOH BCEMHUPHOIO TSTOTEHUsS. YCKOpPEHHE CBOOOJHOIO MaJeHHUs.
JBuxenue 1aner Bokpyr Comxpa. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
eperpysKu.

PaBHOBecue MaTepuanbHOI TOUKUA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEINIEHHOM OCBIO BpauieHuss. MomeHT cuiibl. LieHTp TsbkecTn.

Umnynec Tena. 3menenue mmiynbca. Mmynbe cuiibl. 3aKOH COXpaHEHHs! MMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexannueckass pabota U MouHOCTh. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManbHast >HEprust Tena, MOAHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas dHEprus cxkaroil npyxxuHel. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruM. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1.  HaGmoneHne MeXxaHu4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX T OTCUETA.
2. CpaBHeHHe NyTel U TPAeKTOPU ABMXKEHUS OJHOTO U TOT'O K€ Tela OTHOCUTENBHO Pa3HBIX
TeJ OTCYETA.

3. N3mepenne cKkOpoCTH U yCKOPEHUSI MPSIMOTUHEHHOTO JBUKCHHS.
4. HccnenoBanue npu3HaKOB paBHOYCKOPEHHOTO JIBHKEHUSI.
5. HaGnronenue aBuKeHUs Tea Mo OKPYKHOCTH.

6. HalGmoneHne MexaHMUYECKUX SIBICHUH, MPOUCXOJAIIMX B cUcTeMe oTcuéra «Temexka»

npu e€ paBHOMEPHOM M YCKOPEHHOM JIBYKEHUH OTHOCHUTENILHO KaOMHEeTa (PH3HUKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MACChI TeJla M JeHCTBYIOIIEN Ha HErO CUJIBI.

8.  HaOmroneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUH TEIL.

9.  H3meHeHue Beca Tena pH YCKOPEHHOM JIBUYKEHHH.

10. Ilepenaya ummynbca Mpu B3aUMOJIEHCTBUY TEI.

11. TlpeoGpa3zoBaHus SHEPTUU IPU B3aUMOJCHCTBUH TE.

12.  CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTrOM B3aUMOICHCTBHU.

13.  CoxpaHeHHe UMITyJIbca IpU aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUM.

14. HabmroneHne peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPruH PpU CBOOOTHOM MaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTHH NIPU JABIKECHHUH Tella IO JEHCTBUEM TIPYKHUHBL.
Jlabopamopnusie pabomul u onvimol.

1.  KoHcTpyHnpoBaHHE TpakTa Ui pa3roHa U TAITbHEHIIIEro paBHOMEPHOTO IBUKCHUS IIapHKa

WIN TEJEHKKH.

2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHS Opycka WM JBMKEHHUS IIapHKa I10

HAKJIOHHOM TUIOCKOCTH.



3. OnpeneneHue yCKOpPEHHUs Tejla TMPU PABHOYCKOPEHHOM JBIDKEHUU TIO HAKIOHHOM
MJIOCKOCTH.

4.  HccnepoBaHue 3aBUCUMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
Ha4yaJbHOW CKOPOCTH.

5.  TlpoBepka rumoTe3bl: €CJIM MPU PABHOYCKOPEHHOM JBHXEHUU 0€3 Ha4aJIbHOW CKOPOCTU
MyTH OTHOCATCS KaK PSAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIHME MPOMEKYTKA BPEMEHHU
OJINHAKOBHI.

6. HccrnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUIIbI HOPMAJIbHOTO AABJICHUS.

7. Omnpenenenue ko3 PuIeHTa TPEHUS CKOIBKEHUS.
8.  OmpeneneHue KECTKOCTH MPY>KUHBI.
9.  Omnpenenenne pabOTBI CHJIBI TPEHHs] TPU PABHOMEPHOM JIBJKEHUH Teja 110

TOPU30HTAILHONW OBEPXHOCTH.

10. Onmnpenenenue pabOTHl CHIBI YOPYTOCTH TpH TOABEME Tpy3a C HCIOJIH30BAHUEM
HETOABHYKHOTO U MOJIBUKHOTO OJIOKOB.

11. HM3ydeHue 3aKkOHa COXpaHEHHUs SHEPTUN.

Pa3znen 9. Mexanuveckue KoJjie0aHUs U BOJHBI.

KonebatenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KOJE€OaHWI: MEpHOJ], 4acToTa,
aMIuMTya. MaTemMaTHueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpalieHre sSHepruud mpu
K0J1e0aTeIbHOM JIBUKEHUH.

3aryxatomue kosnebaHus. BoiHyxkaeHHble koneOaHus. Pe3onanc. Mexannueckue BOJIHBI.
CpoiicTBa MexaHM4YECKHX BOJH. [Ipo0bHEIE U MOTIEpEeYHbIE BOJIHEL. J[TMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHMYecKue BOJIHBI B TBEPIOM Telle, CeiCMUYECKHE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3Byka. lHppa3Byk U yiabTpa3BykK.

Hemoncmpayuu.

1.  HabGmonenue xosnebaHMil T MO 1EHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
2.  HaOmonenue kone6aHUi Ipy3a Ha HUTH U HA MPYXKUHE.
3.  HaOmtoneHue BbIHYK/IEHHBIX KOJIeOaHUI U pe30HaHca.
4.  PacnpocTpaHeHue MPOAOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIN).
5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
6.  AKyCTHMYECKMI PE30HAHC.
Jlabopamopmnwsie pabomot u onvimol.
1. OnpeneneHne 4acTOThI U MEpHOAA KoleOaHU MaTeMaTHYECKOTO MasiTHUKA.
2. Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil Npy>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TepuoJa KOJIOAaHHWH IMOJBENIEHHOT0 K HUTH Tpy3a OT
JUIUHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH IepUosia KoJeOaHUM MpPY>KMHHOTO MasTHUKAa OT MaccChl
rpysa.
5. ITpoBepka HE3aBUCUMOCTH MEpro/ia KojeOaHuil rpy3a, MOIBEIEHHOTO K HUTH, OT MacChl
rpysa.
6. OmnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MEpHO/Ia KoJeOaHuil MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHune yckopeHHst CBOOOHOTO MaAeHUs.

Pazjnen 10. DiaekTpoMarHuTHOE 1MoJ1e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE ToOJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoH. [1Ikana seKTpoMarHuTHBIX BOJIH. VIconb30BaHUE AIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimol.
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1.  W3ydeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOMIBHOIO Tesle(oHa.
Pa3nes 11. CBeToBbI€ sIBJICHHSA.
JlyueBass mopnenb cBera. Mcrounuku cera. IIpsMoninHeliHOE paclpocTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETa.
[Tpenominienue cBera. 3aKoH mpenomiieHus cBeta. [loaHoe BHYTpeHHEE OTpakeHUE CBETA.
Hcnonp30BaHuE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xox myweil B smH3ze. OnTuueckas cuctema ¢oToamnmnapara, MUKpOCKoNa u
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1anbHO30PKOCTb.
Pasnoxenune 6enoro cseta B criektp. OnbITel HptoToHA. CliokeHHE CIIEKTPaJIbHBIX 1[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEHOE pacIpOCTPAaHEHHE CBETA.
OTtpakeHue cBera.
[Tonyuyenue n300paxkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenominenue cera.
OnTuyeckuil CBETOBOJ.
Xon ydeit B coOupatomieii JuH3e.
Xox J1y4el B pacCeuBaroLen JIUH3E.
[Tonrydyenne n300pakxeHU ¢ TOMOIIBIO JIUH3.
[Tpuniun neiictBus doroanmnapara, MUKPOCKONA U TEJIECKOMNA.
Mopensb rinasa.
PaznoxeHnue 6e10ro cBeTa B CIEKTD.
[ToryuyeHnune 6enoro cBeTa MpH CI0KEHUU CBETAa Pa3HbIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
1.  HccnenoBaHue 3aBUCUMOCTH yTJjia OTPa)KEHHUsSI CBETOBOT'O JIy4a OT yIJla MaJIeHHs.
2. H3yuyeHue XapaKTepUCTHUK M300pakeHUs MpeIMeTa B IUIOCKOM 3epKalle.
3.  HccnenoBaHue 3aBUCHUMOCTH YIJIa IPEIOMJICHHUS CBETOBOTO Jiyya OT YIJIa MaJEeHUs Ha
IPaHULE «BO3yX—CTEKIIO».
4.  TlomyyeHue n300pa>k€HUI C TOMOIIBIO COOUPAIOIIEH JTMH3BI.
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5. Ompenenenue pOKyCHOTO pacCTOSIHUS U ONITHUECKON CHIIbI COOMPAIOLIEH JTMH3BI.

6.  OnbIThI IO Pa3JIOKEHUIO OEJIOr0o CBETa B CIIEKTP.

7. OmneITbl MO BOCHPUATHIO LIBETA MPEIMETOB INMPH UX HAOIIOJEHHM Yepe3 IBETOBbIC
(GUIBTPBHIL.

Pa3znea 12. KBanToBbI€ SIBJICHHS.

OmneiTel Pesepdopna u nnanerapHas mozenb atoMa. Mozens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBaHTsl. JInHEeNH4aTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sJpa.
Hyxnonnas wmopgens atoMmHoro sapa. HWsoromsl. PanmoaxtuBHble npeBpamieHus. llepuon
NoJTypacrnaja aTOMHBIX sIJIEp.

SAnepHble peakuuy. 3aKOHBI COXPAHEHNUS 3apsIIOBOTO U MACCOBOTO YUCEN. DHEPTHS CBS3U
aToMHbIX szaep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a M jaeneHus snep. VMcrodyHuku
sHeprun CoHIa U 3BE31.

Snepnas sHepreTuka. JIeHCTBUSA paJuOAKTUBHBIX U3yUYECHUN HA KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JIy4€HHUS U TOTJIOIIEHHUS.

CrieKTphl pa3auyHbIX I'a30B.

CnexTp Bomopoa.

Habntonenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOUINX U3ITyYECHUH.

Perucrpanus uzinydyeHus NpUpOIHBIX MUHEPAJIOB U IIPOILYKTOB.

Jlabopamopnwvie pabomot u onvimol.
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1.  HaluroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHHUSL.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHHME HHEPIUM YaCTHIBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusm).
3.  H3mepeHue paguoakTUBHOTO (hOHA.

IToBTOPHUTE/ILHO-000011IAOIIIUI MOYJIb.

[ToBTOpUTENBEHO-0000IIAIONIMI  MOAY/Ib MpEAHA3HAYEeH JUId CHUCTEeMaTU3aluu |
0000111eHNS TPEIMETHOTO COACPKAHMSI U OIIBITA JESTEIIbHOCTH, IPUOOPETEHHOTO NPU U3YUEHUH
BCETo Kypca (PM3MKH, a TakXke Ul MOJArOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY JK3aMEHY IO
¢uzrke 1t 00ydarommxcsl, BBIOPABIINX 3TOT y4€OHBIN MIpeIMeET.

[Ipy wu3ydyeHMM JAHHOIO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS  BHJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECeuumBaeTcsi JOCTH)KEHHWE NPEIMETHBIX WU
METaINpeIMETHBIX IJIAHUPYEMBIX Pe3yJbTaTOB OOyueHHs, (OPMHPYETCS eCTEeCTBEHHOHAyyHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEIAOBAaHUS SBJICHUN NPUPOJBI U TEXHHKH,
OBJIQJICHUE YMEHUSAMHU OOBACHATh (PU3MUECKHE SIBICHUS, NPUMEHSS MOJY4YCHHbIE 3HAHUS,
pemarth 3a/1a4u, B TOM YUCJIe KaYECTBEHHbIE M SKCIIEpUMEHTAIIbHBIE.

[TpyHIMIIHATBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO pas3zeila pean3yercs 3a CUET TOro,
4yTO 00y4aroluecs BHIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE IOJTyYEHHbIX 3HaHUH pacro3HaBaTh U HAYYHO OOBACHATH GU3UUECKUE SBICHUS
B OKpPY’KarolIed MpUpPOJIe U MOBCEIHEBHOMN )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIel0BaHUs (PU3MUECKUX SBICHHUH, B TOM YUCIE IS
MIPOBEPKHU TUIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayYyHble OCHOBBI HaH0OJI€€ BaXKHBIX JOCTHIKEHUIH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, IPAKTHUECKOT0 UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPTrUU HAa OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

N3ydyenne ¢u3nMku Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMsI HANpaBiI€HO Ha

AOCTUIKCHUC JINYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMETHBIX 06pa3OBaTeJIBHBIX pPEe3yJIbTAaTOB.

B pesynbrare wu3ydeHuss (U3MKKM Ha YpPOBHE OCHOBHOTO OOmIETO 0Opa3oBaHUS Yy

oOyudaromierocs 0yayT c(hOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpuoTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBJICHNE WHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCUICKON (hU3UIECKOM
HaYKH;

- IICHHOCTHOE OTHOIIEHUE K JTOCTIKEHHSIM POCCUUCKUX YUEHBIX-(DU3HKOB,

2) rpa’KIAHCKOI0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHIX
mpo0JieM, CBSA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTIKCHUN (DU3HKHY;

- OCO3HAHME BAKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMS:

- BOCTIPUATHE 3CTETUYECKHX KadeCcTB (DM3MUECKON HayKu: €€ TapMOHHYHOTO IOCTPOCHWS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 NIO3HAHMS:

- OCO3HAaHME IEHHOCTH (U3NYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHIIEH COCTABIISAIOIIECH KYJIBTYPBI;

- pa3BUTHE HAYYHOM JTIO003HATEIHLHOCTH, HHTEPECA K UCCIEA0BATEIbCKOM NEATETbHOCTH,

5) dopMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOTO 0J1arONOJIYyYHs:

- OCO3HaHUE IEHHOCTU Oe30macHOro oOpasza KU3HM B COBPEMEHHOM TEXHOJIOITMYECKOM
MHUpE, BaXXHOCTU IMpaBWJI 0OE30MaCHOrO TOBEJIEHUSI Ha TpAHCHOpPTEe, Ha Joporax, ¢
ANEKTPUIECKUM H TEIUIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSAX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHu, MPU3HAHUE CBOETO IpaBa Ha OIMMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE€ Y4YacCTHE B PEUICHUU TMPaKTUYECKHUX 3a7a4 (B paMKax CEMbH, 00pa30BaTeIbHON
OpraHu3alM¥, TOpOJa, Kpas) TEXHOJOTMYECKOM ¥ COIHAJIbHOW HAMpPaBICHHOCTH,
TpeOyIONINX B TOM YHCIIEe U PU3NISCKUX 3HAHU;

- HHTEpEC K MPaKTUYECKOMY M3y4eHUIOo Mpodeccuit, CBA3aHHBIX ¢ GUUKOIL;

7) IK0JOTNY€CKOro BOCIIMTAHUS:

- OpHUEHTalWsl Ha MPUMEHEHHE (QU3NYCCKUX 3HAHUU Ui pelieHus 3aaad B 00JIacTh
OKPY>KaIOIIEeH Cpe/ibl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOXKHBIX IOCJIEICTBHUI
IUIS OKpY KAloIIeH cpebl;

- OCO3HaHME II100ATBFHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U IyTeH UX PEIICHUS;

8) aganTanum K M3MEHSIIOINIUMCS YCJIOBUSIM COUMAJILHON M MPUPOIHOM Cpeabl:

- TOTpeOHOCTh BO B3aMMOACHCTBMM TPU BBIMOJHEHUH UCCICJOBAHUA U TPOEKTOB
(U3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TebHOCTh;

- MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIHPOBATh UIEH,
MOHSITHS, TUIIOTE3bI O GU3UYECKUX 0OBEKTAX U SIBICHUSX;

- 0OCO3HaHME Ie(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3HKHU;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

- CTpEeMIICHUE aHATTU3UPOBATH U BBISBIISITH B3aUMOCBSI3U TPUPOIBI, O0IIIECTBA U YKOHOMUKH,
B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUM;

- OIIGHKa CBOMX JEMCTBHI C y4€TOM BIHUSHHUS Ha OKPYXKAIOIIYI0 CpPeay, BO3MOXKHBIX
r7100aTbHBIX MOCIEICTBUM.



METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOEHMSI MpOrpaMMbl IO (U3UKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanHusi y oOyudatomierocs OyayT c(hOpMHUpPOBaHbI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME TI03HABATENbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHMBEpcallbHble Y4eOHbIE IeHCTBHSI, PETYISATUBHbIE YHUBEPCATIbHBIC YUeOHbIE IeHCTBHUS.

ITo3naBaTenbHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHUS

Ba3oBble JJornyeckue aelicTBUSA:

o BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (ABIECHUIN);

o yCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK KJIAaCCU(UKALMU, OCHOBAHUA JUIs 00OOIEHUS U
CpaBHEHUS;

. BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHs B pacCMaTpUBaeMbIX (pakTax, MaHHBIX U
HaAOJIIOJIEHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

o BBISIBIIATh [TPUYMHHO-CJIEICTBEHHbIE CBSI3U IPU HM3YyYCHUHM (QU3MUECKUX SBJICHUH U

IIPOLIECCOB, JIENIATh BBIBOJIBI C HCIIOJIBb30BAHNEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AaK/IIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (U3NYECKUX BEJIUUHH;
o CaMOCTOSITENIBHO BBIOMpATh croco0 pelleHus yuyeOHoM (usnueckol 3agauu (cpaBHEHUE
HECKOJIbKUX BapHUaHTOB PELICHHUs, BHIOOp HauboJiee MOIXOASIIET0 ¢ YYETOM CaMOCTOSATENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckme 1eiCTBUA:

o HCITOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

. IPOBOJUTH MO CAMOCTOSITENIbHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN (hru3nueckuii
HKCIEPUMEHT, HEOOJIbILIOE UCCIeI0BaHNE (PU3NUECKOTO SIBICHUS;

. OLICHUBATh HAa MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYECHHYIO B XOJ€
HCCIIEA0BAHUS WIH DKCIIEPUMEHTA;

. CaMOCTOATENIbHO (hOpMYIUPOBaTh 000OIIEHNUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUS, OTIbITA, UCCIICOBAHMS;

. IIPOrHO3MPOBATh BO3MOXKHOE JajIbHENIIEee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKKE

BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Paborta ¢ ungopmanueii:
o OPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3allpoChl IpU TOUCKE H oTOOpe
MH(POPMALIUHU WITH TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW (hU3NIecKOoil 3a1aun;
o aHAIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(GOPMALIMIO PA3TUYHBIX
BUJIOB U (pOPM IpeCTaBICHHUS;
. CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJbHYIO (OpMYy TpeAcTaBIeHUS HWHPOPMALUU U
WITIOCTPUPOBATH peIlacMble 3a1a4i HECIOKHBIMH CXeMaMH, TUarpaMMaMu, WHOU TpaguKon u
UX KOMOWHAIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
. B X0/ 00CyXaAeHHUS y4eOHOro MaTepuala, pe3yabTaToB J1abOpaTOPHBIX pabOT M MPOCKTOB
3aJjaBaTh BOMNPOCHI MO CYHIECTBY OOCYK/IaeMOil TeMbl M BBICKAa3bIBaTh HJIEW, HAlleIEHHBIE Ha
pellIeHne 3a7jauu ¥ oJiepKaHue 0J1arokenaTeaIbHOCTH OOIICHMUS,

o COTMOCTaBJISITh CBOM  CYXKIEHHS C CYXICHHSIMH JPYTUX YYaCTHHUKOB JIMAJIOTa,
00OHapyKUBATh Pa3IMYUE U CXOJICTBO MO3HIINN;

L BBIPpAXATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX;

L HY6J'II/I‘-IHO MMpCaACTaBJIATH PE3YIbTATHI BBITIOJTHEHHOT' O (1)H31/I'—I€CKOFO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

o MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYyAIbHON pabOTHI Mpu

pelIeHNH KOHKPETHON (PU3UIECKOM MpOoOIeMBbl;



° IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHUCTBUSA IO €€
JTOCTHKEHHIO: PACTIPEISNSATh POJIH, O0CYKAATh MPOIECCHl H PE3yJIbTaThl COBMECTHOW padoTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

° BBITIOJIHATE CBOIO 4YacCTb pa6OTBI, AOCTUTrask KAYCCTBCHHOI'O PpC3yJjibTaTa II0 CBOCMY
HaITpaBJICHUIO U KOOPAUHHUPYS CBOU l[efICTBHSI C APpYTYMMHU YWICHAMU KOMAaHAbI;
° OLI€CHUBATh Ka4€CTBO CBOCI'O BKJIaJa B O6I_HI/H71 MMPOAYKT IO KPUTEPHUAM, CAMOCTOATCIBHO

C(i)OpMy.]'II/II)OBaHHBIM yY4aCTHHUKaMH BSaHMOﬂeﬁCTBHH.
Pel"y.]'lﬂTl/IBHble YHUBEpPCAJIBbHBIC yqeﬁnble

aeictBusa Camoopranu3anms:
° BBISBJISITH TPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHUTYaIHMsSX, TPEOYIOIIUX I PEIICHUS
buznyecKux 3HaAHMIA;
° OPUEHTHPOBATHCS B PA3NUYHBIX TOJXOAAX MPHUHITHS peUIeHUH (MHIUBUIYyaJIbHOE,
MPUHATUE PEILICHUs B TPYMIIe, IPUHATHE PELICHUI IPYyNIOi);
° CaMOCTOSITEIIbBHO COCTaBIISITh QJITOPUTM peIieHrs (U3NYECKOW 3aJayd WM IUIaHa
UCCICAOBAaHUS C yYETOM HUMEIOIIMUXCA PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATh MpeAjiaracMble BApUAHTHI PEIICHUI;

o JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH MHTE/UIEKT:
o JlaBaTh aJIeKBaTHYIO OLEHKY CUTYyallu{ U NpeasaraTh IJ1aH €€ U3MEHEHUS;
o OOBSICHATh MPUUYUHBI JOCTHXKEHHs (HEAOCTHXKEHMs) Pe3yJbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;
o BHOCHUTh KOPPEKTHBHI B JESATEIHHOCTh (B TOM YHCIIEC B XOJ BBHIMOJHEHUS (U3NIECKOTO

WCCICOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHBIIMXCS CUTYyaIluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTAaTA LIEJIA U YCIOBUSIM;

. CTaBUThH ce0d Ha MECTO JPYroro 4eioBeKa B XOJie CIOpa WJIH JUCKYCCHMM Ha HAy4YHYIO
TeMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

. NpU3HaBaTh CBOE TpPaBO HAa OMMOKY NpU pelmeHHuH (U3UYECKUX 337ady WIA B

YTBEPKJICHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPAaBO IPyroro.
NPEIMETHBIE PE3YJIBTATbBI

K xony oOyueHust B 7 KJjacce MpeIMETHbIE Pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYUYAIOLIUXCSl YMEHUI:
o HCIIOJIBb30BAaTh IIOHATHA: (1)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKUC SABJICHUA, Ha6JIIOIIeHI/IC, OKCIICPUMCHT,
MOJCJIb, THUIIOTE3a, €AUHUIIBI (1)I/I3I/I‘ICCKI/IX BCJIIMYMH, aTOM, MOJICKYJA, arp€raTHbIC COCTOSHHA
BemlecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHMYECKoe JBMKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPACKTOpHs, paBHOJCHCTBYIOMmAs cuia, aedopmarus
(ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
. paznuuatk sBIeHUS (qudQy3usi, TEIIOBOE IBIKEHUE YACTHI] BEIIESCTBA, PAaBHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE NIB)KCHHME, WHEPLHs, B3aUMOJCHCTBHE TEJ, PABHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChbIO BpAIllEHUs, Nepesada JaBJICHUS TBEPABIMU TEJIAMH, KUAKOCTIMU H
razamu, arMocepHOe AaBlIEHUE, IUIAaBaHUE TeJl, NMPEBPAIICHUS MEXaHUYECKOW IHEpPruH) IO
ONMCAaHHUI0O HUX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
(buznyecKoe SIBICHUE;
o pacro3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXKaroIlleM MHUpE, B TOM
yuciae (U3NYECKUe SBJICHUS B MPHUPOJE: MPUMEPHl JBMXKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOM W HEXHUBOM NPHUPOAE, IEHUCTBHE CWIIbI TPEHHUsS B MPHUPOJE WU TEXHUKE, BIIUSHHE
aTMOC(EpHOTro JIaBJICHUS HA XHBOW OPraHW3M, IUIaBaHUE PHIO, pplyard B TEJE YEJIOBEKa, HpH



TOM MEPEBOJUTH MPAKTUYECKYIO 3ajadyy B Y4YeOHYIO, BBIIESATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUI;

o ONMCHIBATh U3YUYCHHBIE CBOWCTBA TeNl M (DPU3MUYECKUE SIBICHHUA, MCNONb3Ys (hU3HUECKHE
BEJIMUYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMS, IyTh, CKOPOCThb, CPEIHSSI CKOPOCTb,
CWJIa YIPYTOCTH, CHJIa TSKECTH, BEC Teja, CUja TPEHUs, NaBiIeHUE (TBEPAOIO Tela, )KUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CHJa, MEXaHU4ecKas paboTa, MOIIHOCTb, IIEYO CHJIbI, MOMEHT CHJIbI,
KO3(D(PULIMEHT TMOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KMHETHUYECKash M MOTEHLUAIbHAs SHEPrus),
OpU ONHCAHUM NPABWIBHO TPAaKTOBaThb (PU3MUECKHH CMBICI HCHOJIb3YEMbIX BEJIUYMH, HUX
0003HaYeHHU M €AMHUIBI (PU3UUECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE AAHHYIO
(Gu3NYECKyI0 BEIMUMHY C JIPYTUMHU BEIMUYMHAMU, CTPOUTH IpapMKy W3YYEHHBIX 3aBUCUMOCTEN
(bu3nUecKuX BEIUYMH;

. XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBJICHUS W MPOLECCHI, UCTIONB3Ys MpaBHiia
CJIOKEHMSI CHJI (BJIOJIb OJHOM IpsiMoii), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUio
paBHOBecHsl pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOMH
SHEpruM, NpU OTOM JaBaTh CJIOBECHYIO (OPMYJUPOBKY 3aKOHAa M 3alUChIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

o OOBACHATH (PU3NYECKUE SIBICHUS, TPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE
CUTyalui MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHO-CIICJICTBEHHBIE CBA3H,
CTpOUTh OOBsSCHEHHE M3 |—2 JIOTMYECKMX WIaroB C OmMopoil Ha 1—2 W3y4YeHHBIX CBOMCTBa
bu3NYeCcKuX SIBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pematb pacu€THble 3ajaud B 1-2 JeicTBUA, HCIONB3Yys 3aKOHBI M (HOPMYJIBI,
CBSI3bIBaIOIME (DU3MYECKHE BEIMYMHBL: HA OCHOBE aHajM3a YCJIOBUS 3a/laud 3alHChIBaTh
KpaTKO€ YCIIOBUE, IMOJACTaBIATh (PU3NYECKUE BEIUYHHBI B (OPMYJIBl U MPOBOJIUTH PACUETHI,
HAXOJUTh CIIPABOYHbIEC JaHHbIC, HEOOXOAUMBIE JJIsl PELICHHUS 3aa4, OLICHUBATh PEATUCTHYHOCTh
MOJIyYeHHOW (PU3NUECKON BETUUNHBI,

o pacro3HaBarhb Mpo0JIeMbl, KOTOPbIE MOXHO PELIUTh MPU HOMOLIY (HU3NUYECKUX METO/I0B, B
ONMCAaHUU HCCIIEOBAHUS BBIAEIATH MPOBEPSIEMOE NPEANOIOKEHUE (TUIOTE3Y), pa3iuyaTh U
MHTEPIPETUPOBATH MOJYYCHHBIN pe3ynbTaT, HAXOAUTh OIIMOKU B XOJI€ OIbITA, JENIaTh BHIBOJIBI
II0 €ro pe3yJibTaTaMm;

o IIPOBOJMTD OIBITHI 110 HAOJIOIEHUIO PU3NYECKUX SBICHUM WM PU3NYECKUX CBOMCTB TeJl:
dbopMynupoBaTh MpPOBEpsiEMble MPEINOIOKEHUS, COOMpPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYJIUPOBATH BHIBOJIBI;

o BBITMIOJIHATH MpsSMble MU3MEPEHHUs PAcCTOSHUS, BPEMEHM, MAacChl Tena, 00béMa, CHIIbI U
TEMIIEPATypPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3AHUS
puOOPOB C YUETOM 3aJaHHON aOCONFOTHON TOTPEITHOCTH U3MEPCHHIA,

. MIPOBOJIUTh HCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKON BEIWMYHMHBI OT JIPYroil C
HCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUHN (3aBUCHMOCTH IyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMCHH [[BIDKCHHS Tella, CHUJIBI TPEHHUS CKOJBKEHHS OT Beca Tela, KadecTBa 0OpadOTKH
MOBEPXHOCTEN TENl U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAAN CONMPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YAJMHEHHS NPY’KUHBI, BHITAJKUBAIOIIEH CHJIbI OT 00bEMa MOIpyKEHHON 4YacTH
Tela U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO TMOTPYKEHO TEJO0, YCIOBUN TJIaBaHUS TEJ, YCIOBHI paBHOBECHs pbluara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY U BBIMOJHSITH
U3MEpEHUs, Cilenys MpeUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJabTaThl IMOTyYECHHOMH
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUJEC MPEUIOKEHHBIX TaOnull U rpadukoB, aenathb
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUSI;

. IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUMH (TUIOTHOCThH BEUIECTBA JKUIKOCTH
U TBEPIOIO Tella, CHJIa TPEHUsI CKOJBXKEHUs, NaBJIEHHE BO3[yXa, BBITAJIKMBAIOIIAs CUIa,
JIeCcTBYIOINAs Ha TIOTPYKEHHOE B )KUKOCTH TEN0, KOA(PPHUIIMEHT MOJIE3HOTO ACHCTBHS MPOCTHIX
MEXaHHU3MOB), CJIeys MPEAT0KEHHOW WHCTPYKIMU: MPH BBIOJHEHUU H3MEPEHUN coOuparth
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;



o coOmoaTh MpaBWiia TEXHUKM OE30MAaCHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
000pyTOBaHUEM;

o yKa3bIBaTh MPUHLHUIIBI IEHCTBHSI IPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOIINECS COCY/Ibl, OApOMETp, pbluar, MOJBMKHBIM U HENOJBW)XHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTH;

o XapaKTepu30BaTh NPUHLUIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
Oonopoil Ha uX omnucaHus (B TOM 4YHCIE: MOJMIIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPABIMYECKUN TPEecc, MaHOMETP, BBICOTOMEpP, IMOPILIHEBOM HAcoc, apeoMEeTp), UCHOIb3Ys
3HAHUS O CBOMcTBax (u3MUYEeCKUX SBJIEHUH U HeoOXoaumble (U3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

o OPUBOAUTH HpUMEpbl  (HaxXoAuTh HMHGOPMALMIO O MpUMeEpax) MPaKTUYECKOIo
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHWN B MOBCEIHEBHOU XHU3HM JUIs oOecredeHus: 6e30MacHOCTH
npu oOpamieHud ¢ npubopaMu M TEXHUYECKHUMH YCTPONCTBaMH, COXpPAaHEHHs 370POBbSl U
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEICHUS B OKpY Kalolle cpese;

. OCYILECTBIISATh OTOOp HMCTOYHHMKOB HH(pOpManuun B HHTepHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIONIMXCS 3HAHUW W NYTEM CpaBHEHHS
pa3IMYHBIX MCTOYHHKOB BBIJENATh WHGOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM MU
MOJKET OBITh HEJOCTOBEPHOM;

o UCIIOJIb30BaTh TP BBINOJHEHUHM YYEOHBIX 3aJaHMi HAay4HO-IIOMYJIAPHYIO JIUTEpaTypy
(¢u3nuecKoro coaepXkaHus, CIPAaBOYHbIE MaTepuajbl, pecypchl ceTu HHTepHeT, BiaJeTh
npuéMaMyl KOHCHEKTUPOBAHUSA TEKCTa, MNpeoOpazoBaHus MHGOPMAlMU M3 OJIHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

. co3/aBaTb COOCTBEHHbBIE KpaTKHE MHCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB MH(pOpMauu GU3NYECKOro COAEp aHHs, B TOM 4Hciie MyOIMYHO JienaTh KpaTKue
COOOIIeHNsT O pe3yibTaTax IPOEKTOB WM Y4YeOHBIX HCCIEAOBaHWHA, MPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh U3YUYCHHBIN MOHATHIHBIN anmapar Kypca (U3UKHU, CONPOBOXKATh BBICTYIIJICHHUE
MIPE3CHTALINEN;

o IPYU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiensiTh 00s3aHHOCTU B
rpynne B COOTBETCTBUM C IIOCTABJIEHHBIMHM 3aJadaMM, CIIEJUTHh 3a BBIIOJHEHHEM IIJaHa
JIecTBUH, aZeKBaTHO OLICHMBATh COOCTBEHHBIN BKIJAJ B JESATEIBHOCTb I'PYMIIbI, BHICTPAUBATh
KOMMYHHMKAaTHBHOE B3aMMOJIEHCTBHE, yUNTHIBAasi MHEHHE OKPY KAIOIIHX.

K xoHiy oOyueHus B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxxaTb cHOPMHUPOBAHHOCTH Y 00yHYaIOIIUXCSI YMEHUI:
o UCIIOJIb30BaTh IMOHATUSA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIEeCTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tela, HACHIIEHHBIH
Y HEHACBIIIEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHsSI SHEPrus, TEIIOBOU
JBUTATEIIb, DJJEMEHTAPHBIA AJIEKTPUYECKUI 3aps], 3JEKTPUYECKOE TI0J€, IMPOBOJHUKU U
JUBJIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
o pasnnyath sBJIEHUS (TEIUIOBOE pacCIIMpEeHHEe M C)KaThe, TeIionepesaya, TEeIioBoe
paBHOBECHE, CMayMBaHUE, KaNWUIAPHbIE SBICHUS, MCIIAPEHUE, KOHJEHCALUs, IUIaBJICHUE,
KpUCTaJIM3alusl (OTBEpJEBaHUE), KUIIEHHE, Terulonepeaada (TerIonpoBOAHOCTh, KOHBEKIIMS,
U3JIy4YEHHUE), FJIEKTpU3alUs Tell, B3aUMOJICHCTBUE 3apslOB, ACUCTBHUS 3JEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MAarHUTOB, AEMCTBHE MAarHUTHOIO 10JIS HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIMSA) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;
o pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBICHUH B OKPYKAIOLIEM MUPE, B TOM
qucie GU3NUEcKue sSBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KalWUIAPHBIC SBJICHUS B
IpUpoze, KpUCTalIbl B Iipupoae, usnydenue CojHLa, 3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bI,
o0pa3oBaHUe pOChl, TyMaHa, UHesl, CHEra, JIEKTPUUYECKHE SIBJIECHHS B aTMoc(hepe, AIeKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE MOJi€ 3eMJIM, Ipeid MOIIOCOB, pPOJIb MATHUTHOIO TOJS IS



JKU3HU Ha 3emuie, MOJSIPHOE CUSHUE, IPU 3TOM MEPEBOANTh MPAKTHUECKYIO 33aJjauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MpU3HAKHM) (PU3UUECKUX SIBICHUI;

o ONMCHIBATh U3YUYCHHBIE CBOWCTBA TeNl M (DPU3MUYECKUE SIBICHHUA, MCNONb3Ys (hU3HUECKHE
BEJIMYMHBI (TeMIiepaTypa, BHyTPEHHSSI SHEPIUs, KOJIUYECTBO TEIJIOThI, Y/IeIbHAsl TEIIOEMKOCTD
BEIIECTBA, YJAEJIbHAs TEIUIOTA IUIABJICHMS, yJeNbHas TeIIoTa HapooOpa3oBaHUs, YJelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA(P(UUUEHT IMOJIE3HOI0 JEeHCTBUS TEIUIOBOM MAallHHBI,
OTHOCHUTEINIbHAS BIAXHOCTb BO3AyXa, JJIEKTPUUECKUN 3apsl, CHJa TOKA, JIJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICEHUWE MPOBOJHUKA, YIEIbHOE CONPOTHBIICHHE BEIIECTBA, paboTa M
MOIIHOCTb 3JIEKTPUYECKOr0 TOKa), IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICIH
UCIIOJIb3YEMBIX BEJIMYHMH, 0003HAUYEHUSI U €AMHUIIBI (PU3NYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYUH;

. XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUeCKHe SBICHUS U MPOIECCHI, UCIIONIb3YsS OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEILECTBA, IPUHIIUI CYNIEPIO3ULINU
nmoJiek (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma sl yd9acTKa IIeTH,
3akoH Jxoyms—JIeHna, 3akoH COXpaHEHUs DJHEpPruu, IpHU OTOM JAaBaTh CIIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMATHUECKOE BhIPAXKECHHUE;

. O0BSCHATH (pU3MUECKHE MPOIECCH U CBOWCTBA TEJ, B TOM YUCIE M B KOHTEKCTE CUTyaIuil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHBIE CBA3HM, CTPOMTH
o0BsicHeHHe U3 1—2 JOrMYecKkHux IIaroB ¢ OMOpod Ha 1—2 M3Yy4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemath pacu€THble 3aJadyd B 2-3 JAEWCTBUS, WCIONB3YSd 3aKOHbI U  (HOPMYJIbI,
CBSA3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJaud 3alUChIBATh
KpaTKoe YCJIOBHUE, BBISABIISATh HEJOCTAaTOK JAHHBIX JUIS PELICHHS 3aJaud, BHIOMpATh 3aKOHBI U
dbopMyiibl, HEOOXOaUMBbIE AJisi €€ pellieHusl, MPOBOJUTh Pacuy€Thl U CPAaBHUBATH IOJIYyUYEHHOE
3Ha4YeHHEe (PU3NUECKON BETMUUHBI C U3BECTHBIMU JTAHHBIMH;

o pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3MUECKUX METOJIOB,
UCIIONIb3Ysl OIMCAaHWE MCCIIEIOBAHUS, BBIIEIATH MPOBEPAEMOE MNPEANOIIOKEHUE, OLEHUBATH
IIPABUJIBHOCTD MOPsIIKA IPOBEIEHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBL;

o IIPOBOJAUTD OMBITHI MO HAOJIONEHUIO (PU3MUECKUX SIBICHUN WK (PU3UYECKUX CBOMCTB TeEl
(KanwIIsipHBIE SBJIEHUS, 3aBUCUMOCTH JaBIIEHUS BO3/AyXa OT €ro o0béma, TemrmepaTyphl,
CKOPOCTH IIpOLlecCa OCTBIBAHUS M HArpeBaHWs NpH M3IYYEHUM OT LBETa H3JIydaroleu
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT TEeMIeEpaTyphbl >KUIKOCTH U
wiomaan €€ IMOBEPXHOCTH, AJIEKTPU3ALMS TEI U B3aUMOJCHCTBHE 3JIEKTPUYECKHUX 3apsioB,
B3aUMOJICMCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalM3alldsd MAarHUTHBIX MOJEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBa  3JEKTPOJBUTATENSl  IOCTOSHHOIO  TOKa):  (GOpMyIHpOBaTh  IMPOBEpsSEMbIE
NPENONI0KEHUs,, COOMpPaTh YCTAaHOBKY M3 IPEIUIOKEHHOTO OOOPYIOBaHUS, OINHUCHIBATH XO[
ombITa ¥ (pOpMyIHPOBATH BHIBOIBL;

o BBITOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CHJIBI
TOKa, HANPSHKEHHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX NPUOOPOB M JATYUKOB (HU3UYECKHUX
BEJIMYMH, CPAaBHUBATDH PE3yJIbTAaThl U3MEPEHHI ¢ yUETOM 3a/1aHHOI a0COIOTHOM MOTPEIIHOCTH;

° MPOBOJNUTH HUCCIICIOBAHHE 3aBUCHMOCTH OIHOW (U3MYECKOW BEMUYHMHBI OT JPYro ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHM (3aBUCHMOCTb CONPOTHBIIEHHS IPOBOAHHMKA OT €ro
JUIMHBI, TJIOIIAIN TOMEPEYHOr0 CEYECHHSI U yAEIbHOIO COIPOTHUBIICHMS BELIECTBA NMPOBOJAHUKA,
CWJIBI TOKa, MIAYILIEro Yepe3 IPOBOAHMK, OT HANpPSDKEHUS Ha IPOBOJHUKE, HCCIIEJOBaHHE
MOCNEAOBATENbHOTO M MApaJICIbHOTO  COCAMHEHMH  MPOBOJAHMKOB):  IUIAHUPOBATH
UCCJIEIOBaHKE, COOMPATh YCTAaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAys NPEIJI0KEHHOMY IUIaHy,
bukcHpoBaTh pPE3yJbTaThl MOTYYCHHONW 3aBUCUMOCTH B BHAE TaOJHUIl U TpauKOB, JeiaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUSI;



. IPOBOJIUTh KOCBEHHBIE HM3MEpPEHHsS (U3UUECKUX BEIWYMH (yAelbHAs TEIUIOEMKOCTh
BEILECTBA, CONPOTHUBICHUE IPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA):
IUITAHUPOBAaTh U3MEPEHMs, COOUpPATh HKCIEPUMEHTAbHYIO YCTaHOBKY, Cleaysl HpPeasIoKeHHON
WHCTPYKLUH, U BBIYUACIIATH 3HAYCHHUE BEIIMUNHBI;

. coOmomaTh TpaBWia TEXHUKH 0€30MacHOCTH mpu  pabote ¢ abopaTOpHBIM
000py/IOBaHUEM;
. XapaKTepu30BaTh MPUHLIUIIBI JCHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C

OTMOpOl Ha MX OmNUcaHus (B TOM YHUCJE: CHCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBas
TypOuHa, amMIepMeTp, BOJIBTMETp, CUETUYHUK IIEKTPUUYECKON IHEPrHH, IIEKTPOOCBETUTEIbHBIC
npuOOpkI, HarpeBaTeIbHBIC AIICKTPONPUOOPH (TIPUMEPBI), IICKTPHUSCKUE NPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, AJIEKTPOJIBUraTellb IMOCTOSHHOTO TOKa), HCIIOJb3Ys 3HAHUS O CBOWCTBAx
(GU3HYECKUX SIBIICHUH M HEOOXOUMBIC (PH3UIECKIE 3aKOHOMEPHOCTH;

° pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTEIbHBIC TPHUOOPHI IO CXeMaM
U CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIA TEPMOMETpP, TEPMOC, MCHXPOMETpP, THUTPOMETD,
JIBUTATEIh BHYTPEHHETO CrOpPaHUs, SJEKTPOCKOI, PEOCTAT), COCTABIISITH CXEMbI SJIEKTPUUCCKUX
Heneil ¢ mocienoBaTeNbHBIM U MapayiebHBIM COSAMHEHUEM 3JIEMEHTOB, paziiuyasi yCIOBHBIC
0003HaUYEHUSI DTIEMEHTOB ICKTPHUUECKHUX IIETICH;

° NPUBOAWTh MPUMEpPhl  (HaXOAWTh HMHPOPMALMIO O TPUMEPaX) MPAKTHIECKOTO
UCTIONB30BaHUsl (PU3MUECKUX 3HAHWUI B TIOBCEIHEBHOM >KM3HU AJsi oOecreyeHus] Oe30MacHOCTH
npu oOpalieHuu ¢ npudopamMu M TEXHUUYECKHUMH YCTPONCTBAMH, COXPAHEHUS 370pPOBbI U
COOIOICHHSI HOPM SKOJIOTHUECKOTO TIOBE/ICHUS B OKpPY KaIOIIEH Cpee;

° OCYIIECCTBIISATh MOUCK WHpOpMaAIuu (pu3udeckoro coaepkanusi B IHTepHETe, HA OCHOBE
UMCIOIIMXCA 3HAaHUH W TyTEM CpaBHEHUS JOTOJHUTEIBHBIX HCTOYHHKOB BBIACIATH
uH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON UM MOXKET OBITH HEZOCTOBEPHOIA;

° UCIIOJIb30BaTh TPU BBIMOJIHCHWH YYEOHBIX 3aJaHUil HAyYHO-TIONYJSIPHYIO JIHTEPATypy
(U3UYECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT, BianeTh
npuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpazoBaHuss WHGOPMAIMU M3 OJIHOM 3HAKOBOW
CHUCTEMBI B IPYTYIO;

° co3laBaTh COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHbIE cOoOIeHus, 00001mas
UH(POPMAIIUIO U3 HECKOIBKUX UCTOYHHKOB (PU3UYECKOTO COJCPIKAHUS, B TOM YHUCIE MyOIUIHO
MPEACTABISITh PE3YyJbTAaThl TPOEKTHOW WM HCCIIENOBATEILCKON JEATEIHHOCTH, TPU ITOM
rPaMOTHO HCIOJB30BaTh HM3YyYEHHBIM MOHATHHHBINA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHHE MPE3CHTALIUEH;

° IpU BBIOJIHEHWH Y4YEOHBIX TIPOEKTOB U HCCIEIOBAHHA (PU3NYECKUX MPOIIECCOB
pacnpeensaTh 0053aHHOCTU B TPYNIE B COOTBETCTBUU C TIOCTABICHHBIMU 3a/1a4aMHU, CIICIUTH 32
BBITIOJIHCHHEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJCKBATHO OLICHMBATh COOCTBEHHBIM
BKJIaJl B JICSITEIIbHOCTh TPYIIbI, BbICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJICUCTBHE, MPOSBIIS
TOTOBHOCTB pa3pemniaTh KOH(QIUKTHI.

K koHmy oOyuyenus B 9 kiacce mpeIMeTHbIC pe3ysbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:
J UCIIONB30BAaTh MNOHATHA: CHUCTEMa OTCUéTa, MaTepHanbHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBW)KEHHS, nedopmarus (yrnpyras, IuiacTu4deckas), TpeHue,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEPAOE TEJO, IEHTP TSDKECTH TBEPAOTO TENa, pABHOBECHE, MEXaHUYECKUE KOIeOaHUs M BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M NAIbHO30PKOCTh, CIIEKTPHI MCIYCKaHHS W MOTJouieHus, aibda, Oera- n
ramMMa-u3JIy4eHus], U30TOIbI, SIepHAst YHEPTETHKA;
J pasnuuaTh SBICHHS (paBHOMEPHOE M HEPAaBHOMEpPHOE TPSMOJIMHEHHOE JBIKCHUE,
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JBIKEHHE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEPHOE
JBIDKEHUE TIO0 OKPYXKHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTHBHOE IBIKEHHE, KOJeOaTelbHOe



JIBIDKEHHUE (3aTyXarollMe U BBIHYXKJICHHbIE KOJICOAHHUs), PE30HAHC, BOJHOBOE JBUKECHUE,
OTpa)K€HUE 3BYKa, MPSIMOJIMHEMHOE pACIPOCTPAHEHHE, OTPAKEHHWE M IMPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpakK€HUE CBETa, Pa3IoKEHHE OEIoro CBeTa B CHEKTP MU CIIOXKEHHE
CIIEKTPAJIbHBIX LBETOB, AUCIEPCHS CBETA, €CTECTBEHHAas pPaJMOAaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOr0 CIEKTpa H3JIy4YeHHUs) MO OINHCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NIECKOE SBIICHUE;

o pacro3HaBaTh IPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHHUMN B OKpYyXKaroieM MUpe (B TOM
yucie (U3NYECKUe SBJICHUS B MPHUPOJC: MPWINBBI U OTJIUBBI, JBMKCHHE TutaHeT COJIHEYHOM
CHUCTEMBbI, PEaKTUBHOE [IBH)KCHHE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, IIBETAa TEJ, ONTHYECCKHE SIBICHHUS B
npupojie, OHUONOrMYecKOoe JEeHCTBHME BUAMMOIO, YJIbTPa(HUONIETOBOTO U PEHTTEHOBCKOTO
W3IIyYCHUH, €CTECTBEHHBIM pAJUOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, PaJHMOAKTHBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX H3IYyYEHUH HA OpPraHU3M
YeJI0BEKa), IIPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUYEOHYIO, BBIJCISITh CYIIICCTBEHHBIE
CBOIiCcTBa (MIpU3HAKU) PUBNYECKUX SIBICHUMH;

. ONHCHIBATh M3yUYCHHBIC CBOMCTBA TENl U (PU3MUYECKHUE SBJICHHS, UCIOIB3Ys (U3HMUECKUE
BEITMYUHBI (CPEIHSS M1 MTHOBEHHAsI CKOPOCTh TeJa P HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE,
nepemMenieHne, MyTh, YIJoBas CKOPOCTb, CHUJIAa TPEHHS, CHJIa YIOPYTOCTH, CHUJIa TSAXKECTH,
YCKOpPEHHE CBOOOJHOTO TAaJCHHs, BEC Tela, WMITYJIbC Teja, UMITYJIbC CHJIBI, MEXaHUYEeCKast
paboTa MU MOIIHOCTH, MOTEHIUATbHASI SHEPTUSl Tela, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHITHABHAS SHEPTHsI CKATOW TMPYKUHBI, KHHETUYECKAss DHEPrus, IMOJTHAsS MeXaHWJYeCKas
DHEprusi, Mepuoa M YacToTa KojeOaHWi, AJTMHA BOJHBI, TPOMKOCTh 3ByKa W BBHICOTA TOHA,
CKOPOCTh CB€Ta, TOKAa3aTellb MPEIOMJICHHUS CpEbl), MPU OMHCAHUHU TMPABUIBHO TPAKTOBATH
(bu3nYeCKUil CMBICT UCTONIB3YyEMbIX BEIIMYMH, 0003HAUEHUS U €IUHUIBI (PU3NIECKUX BEITUYHH,
HaxXOJUTh (OPMYJIbI, CBSI3BIBAIONINE AAHHYIO (DM3UYECKYIO BEIMYHMHY C JAPYTHUMH BEIUYHMHAMH,
CTPOUTH TpapUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;

. XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYCCKUE SIBICHHUS W IPOIECCHI, HUCIOJB3Ys 3aKOH
COXpaHEHHUs SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIMIT CYNEPHO3UIIMN CUJI, TIPUHIIHIT
oTHocutenbHOCTH ['anunes, 3axkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HMMIYJIbCA, 3aKOHBI
OTPaXEHHUS U TIPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHs 3aps0BOTO M MACCOBOTO YHCEN TPHU
SJIEPHBIX PEaKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3aIlUCHIBATh €T0
MaTeMaTU4eCKOe BHIPAKECHHE,

. OO0BSCHATH (PU3MUECKHE MPOIIECCH U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTyaIuil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKkTepa: BBISIBISATh MPUUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYCHHBIX CBOMCTBA (DM3MYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

. pemath pacuéTHbIe 3a7aud (ONMUpAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHMI), MCIIOJIb3YS
3aKOHbl U (OPMYJIbI, CBSA3BIBAIONIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHalu3a YCIOBHS
3a/layyl 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM W3OBITOYHBIC TaHHBIE,
BbIOHMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE ISl PEIICHHUS, POBOIUThH PACUEThl U OLIEHUBATh
PEAUTUCTUYHOCTH MOTYYSCHHOTO 3HAYCHUS (PU3NIESCKOM BETUIHHEI;

o pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIINTHh MPHU MOMOIIH (HU3UIECKUX METOOB,
UCIIONIb3Ysl OINMCAaHWE MCCIIEIOBAHUS, BBIIEIATH MPOBEPAEMOE MPEINOIIOKEHUE, OLEHUBATH
NpaBUJIBHOCTh TMOPSAKA MPOBEACHUS MCCIEIOBAaHUS, JelaTh BBIBOJbI, HUHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OTIBITOB;

. MPOBOJIUTH OTBITHI IO HAOIIOICHUIO (PU3MUECKUX SIBICHUN WIN (PU3HMUECKUX CBOWCTB Tell
(u3ydyenure BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHUsI IHEPTUHU, 3aBUCHMOCThH IEepUoAa
KoJie0aHuM NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MJIBIX KOJeOaHUM, MPSIMOIMHEWHOE PAaCcIPOCTPAHECHUE CBETA, pasliosKeHHe Oenoro
CBETa B CIEKTP, U3yUYEeHUE CBOMCTB M300paKEHUs B IJIOCKOM 3epKajieé M CBOMCTB M300paKeHUS
npeaMeTa B coOuparoliei JInH3e, HaOJII0IeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYyUYEHUSs):



CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000pyI0BaHuUsl, ONUCHIBATH X0/
OTIbITa U €T0 Pe3yJbTaThl, GOPMYyIUPOBATH BHIBOJIBI;

. MPOBOJIUTh TPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHHM, OIpeaess CpeaHee
3HAYCHHE U3MEPSIeMOM BeTUINHBI ((POKYCHOE PACCTOSHHE COOMpAIOIe JIMH3bI), 000CHOBBIBATh
BBIOOp criocoba nu3MepeHus (M3MEpPUTENbHOTO prodopa);

. IIPOBOJMUTH HCCIIEJOBAaHME 3aBUCHUMOCTEM (DU3MUECKUX BEJIWYMH C MCIOJIb30BAaHUEM
MPSIMBIX M3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHU IMPU PABHOYCKOPECHHOM IBMIKEHUU 03
HAYaJbHOM CKOpPOCTH, MEpHoJa KoJeOaHUl MaTeMaTHMYeCKOTO MasTHUKAa OT JIMHBI HHUTH,
3aBHCHMOCTH yTJla OTPa)KE€HUS CBETa OT YIJIa MaJCHUS U yIJia MPeIOMIICHHsI OT yrja MajeHHs):
TUTAHUPOBATh MCCIIEOBAaHUE, CAMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOW 3aBHCHUMOCTH (PM3MUECKUX BEIMYHMH B BHZE TAOJUI] U TPadUKOB, J1€JaTh BBIBOIBI
M0 pe3yJibTaTaM UCCIEI0BAHMS;

. MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (U3HUUECKUX BEIUUHMH (CPEIHSA CKOPOCTh U YCKOpPEHHUE
TeJa IPU PaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPEHUE CBOOOTHOTO MAJCHUSs, )KECTKOCT IPYKUHBI,
KOX(PUIIMEHT TPEHHUS CKOJBKEHHUS, MeXaHW4eckas paboTa W MOIIHOCTh, YacTOTa U TEPUOJ
KoJie0aHUN MaTeMaTHMYeCKOTO U MPYXUHHOTO MAasTHHUKOB, ONTHYECKas cuiia coOuparomiei
JUH3bI, PATUOAKTHBHBIA (OH): ITUIAHUPOBATH WU3MEPEHHs, COOMpaTh HKCIEPHUMEHTAIHHYIO
YCTAHOBKY Y BBITIOJTHATH U3MEPEHUS, CIETYsI IPEITI0KCHHON HHCTPYKIIUU, BBIYUCIISITH 3HAUYCHUE
BEJIMYMHBl M aAHAJIU3UPOBATh IMOJYUYEHHBIE PE3YyJbTAaThl C YYETOM 3aJaHHON MOTPENTHOCTH
WU3MEpEHUN;

o coOyoaTh MpaBWJIa TEXHUKUM OE30MACHOCTH MpH  paboTe ¢  J1abOpaTOpPHBIM
000pyTI0BaHUEM;
o pasiindaTtb OCHOBHBIC IMPU3HAKN M3YYCHHBIX (1)I/I3I/I'-ICCKI/IX Moneneﬁ: MaTcpHraJibHasd TOYKaA,

a0CcoIOTHO TBEPIOE TENNO, TOYSYHBIH NCTOYHUK CBETA, JIyd, TOHKAs JIMH34, IUITAaHETapHAsi MOJICITb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $/1pa;

o XapaKTeprU30BaTh MPUHIUIIBI JCHCTBUS N3yUYSHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OIOpOH Ha WX OMHUCAaHUS (B TOM 4YHCJE: CIUIOMETp, AATYMKH TOJOXKEHHS, PACCTOSHUS WU
YCKOpPEHHUS, paKeTa, 5XOJOT, OYKH, IEpPHCKOM, QoToanmapaT, ONTHYECKHE CBETOBOHI,
CIIEKTPOCKOM, JI03MMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOWCTBAX (U3MUECKUX
SBJICHUI ¥ He0OXOoAMMble (PU3NYEeCcKre 3aKOHOMEPHOCTH;

o UCTIONIB30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPHUTENBHBIX NPUOOPOB ¥ TEXHOJOTHYECKHX IPOIECCOB MPH pPEHICHHH Y4eOHO-
NPaKTUYECKUX 33]a4, ONTHYECKHE CXEMBI JJIsl TOCTPOSHHS N300paKeHHI B IIJIOCKOM 3€pKalie
cobuparoIe TuH3e,

J OPUBOAUTH OpUMEpbl  (HaXOAUTh HMHGOPMAIMIO O MpUMepax) MPaKTUYECKOTIO
UCTIOJIb30BaHUs (PU3NUECKUX 3HAHWN B TMOBCEIHEBHOW XHU3HH JUIsI 0OecredeHus: 6e30MacHOCTH
npu oOpamieHuH ¢ MpUOOpaMH W TEXHUYECKHUMH YCTPOHCTBAMH, COXPAaHEHHS 3I0POBbS U
COOITIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEZICHUSI B OKPY KaIOIIeH cpesie;

J OCYIIECTBIIATH MOMCK HWH(popManmuu  Qu3ndeckoro conepxanus B MHTepHere,
CaMOCTOATENFHO  (OPMYNHUpPYsl  TIOMCKOBBIM  3alpoC, HAXOAWUTh IIYyTH  ONpPEICNICHHUS
JIOCTOBEPHOCTH TOJTYYEHHOW MH(POPMALIMU HA OCHOBE MMEIOLINXCS 3HAHUN U JIOTIOJTHUTEIBHBIX
MCTOYHUKOB;

o UCIIOJIb30BaTh IPH BBIMOJHEHUHM Y4YeOHBIX 3aJaHUN HAyYHO-IIOMYJIIPHYIO JUTEpaTypy
(GU3NUECKOro CONepXKaHUs, CIPABOYHBIE MaTepHajbl, pPecypchl ceTh WHTepHeT, BiajeTh
npuéMaMi KOHCIIEKTHPOBAaHMS TEKCTa, NpeoOpa3oBaHus MH(POpMAIMU M3 OJHOM 3HAKOBON
CHCTEMBI B JIPYTYIO;

o CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMALUH W3
HECKOJIbKUX HCTOYHHKOB (DU3UUECKOTO COJACPIKAaHUS, MyOIWYHO TPECTABIATh PE3yIbTaThl
NPOCKTHON WIIM HCCIIEOBATENBCKON NIESTENTPHOCTH, TPH 3TOM TPAMOTHO HCIIOJIB30BATh
M3y4YCHHBIH NOHATHHHBIN anmapaT U3y4aeMoro pasaena (GU3HKH U COMPOBOKAATh BHICTYIUICHHE
npe3eHTanel ¢ y9€ToM 0COOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JeKTPOHHBIe
Ne HaumeHoBaHMe pa3iesioB u Koutpoabupie | TIpakTuseckue (uudposbie)
n/n  TeM NPOrpaMMbl Bcero paGoTHI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nes 1. ®usnka u eé poJsib B NO3HAHUM OKPY/KAIOLIEr0 MUpa
1.1 ®dusuka - Hayka 0 pUpojIe 2 Bubmmorexa IOK
https://m.edsoo.ru/7t416194
1.2 DOU3NIECKUE BEITUIHHBI 2 1 brbmmorexa LIOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOL ) | bubnuoreka [JOK
: MMO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUM BelleCTBA
2.1 CrtpoeHue BeniecTBa 1 bubmmorexa TIOK
https://m.edsoo.ru/7f416194
29 JIBr>xeHue 1 B3aUMO/JICHCTBHE ) 1 bu6mmoreka [IOK
: YaCTHI BEIIECTBA https://m.edsoo.ru/7f416194
3 ArperaTHble COCTOSTHUS ) bubmmotexa [JOK
: BEIlleCTBA https://m.edsoo.ru/7t416194
Hroro no pazaeny 5
Paznen 3. /IBukeHune u B3auMo/ieiicTBUE TeJl
3.1 Mexanuueckoe OBIKCHIE 3 bubmorexa OK
https://m.edsoo.ru/7t416194
32 WNuepuus, macca, IIOTHOCTD 4 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/7t416194
33 Cuita. Buns! cun 14 1 2 bubmorexa HOK

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

Hroro no pazneny 21




Pa3pnen 4. /laBieHue TBEPABIX TeJl, AKUIAKOCTEH M ra3oB

Hasenue. erpeﬂaqa bubmuoreka [JOK
4.1 i{f;;:ii;ieﬁijiiynaMﬂ’ 3 https://m.edsoo.ru/7f416194
4.2 JlaBieHne KUIKOCTH 5 bubmmorexa TIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMoc(epHOe TaBneHue 6 https://m.edsoo.ru/7f416194
44 HGI}'ICTBITI'C JKMJKOCTH U ra3a Ha 7 3 bu6mmoreka [IOK
) Norpy>kEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszpeny 21
Pasnea 5. PaGora n MOIHOCTb. JHEpPrust
5.1 PaboTa 1 MontHOCTH 3 1 bubmmorexa IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 TIpocThic MexaHu3MEI > 1 https://m.edsoo.ru/7t416194
bu6mmorexa [JOK
53 Mexanuveckast SHEPTHUs 4 1 https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12
I1O ITPOI'PAMME




8 KVIACC

KoaunyecTBo yacoB

JIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3ieiioB Kontponsubie | [pakriueckue (uudposbie)
n/m | TeM NPOrpaMMbl Bcero paGoThI paGoTHI oOpa3zoBare/ibHbIE
pecypchbl
Pa3nen 1. TenuioBble siBJIeHUsI
L1 CtpoeHue 1 CBOMCTBA . bubnuoreka [JOK
: BEIIIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Tennosbie rpoueccsl 21 1 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnea 2. diiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsbl.
bubnuoreka [JOK
3
21 APSDRCHHBIC TEA 11X 7 ! https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
) [TocTosiHHBII 20 ) 7 bubnuorexa [JOK
) AJIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 MarsuTHbIC ABIICHHA 6 I L5 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 bubnuoreka [JOK
: MHAYKLUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBII o1 ¢TBO 68 4 14.5

YACOB I10 ITPOTPAMME




9 KVIACC

KoaunyecTBo yacoB

JIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3ieiioB Kontponsubie | [pakriueckue (uudposbie)
n/m | TeM NPOrpaMMbl Bcero paGoThI paGoTHI oOpa3zoBare/ibHbIE
pecypcbl
Pasznen 1. Mexanndyeckue siBJIeHHS
L1 MexaHn4ecKoe ABMKCHHUE 10 | but6mmoreka [{JOK
: Y CIIOCOOBI €T0 OMUCaHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BsaumozelicTaue el 20 1 3 https://m.edsoL(I).ru/7f4la4a6
1.3 3aKOHbBI COXpaHEHUs 10 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 40
Pa3znen 2. Mexanuveckue Ko0JieOaHUS U BOJHBI
bubnmnoreka [JOK
2.1 Mexanudeckue Kojaebanus 7 3 https:/m.ed S;i. u/7f41a4a6
29 MexaHu4ecKre BOJIHEI. 2 | 3 bubnuoreka [JOK
) 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE TMOJe U 6 ) bubnmoreka [JOK
: 3J€KTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbBIE SIBJICHUS
41 3aKOHBI paclpoCTPaHEHUS 6 ) bubnmoreka [JOK
: CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI U ONITHYECKHUE 6 3 bu6mmoreka [{JOK
: puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne Gemoro cBeta 3 ) but6mmoreka [{OK

B CIICKTpP

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




Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u
bubmuorexa [JOK
> TOTJIOMEHHE cBeta 4 I https://m.edsoo.ru/7141a4a6
aTOMOM
but6mmoreka [JOK
5.2 Crpoetue aTOMHOTO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
53 q 7 | but6mmoreka [JOK
) JICPHBIC PEaKIHU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnea 6. [loBToputebH0-000011aI0IIM I MOYJI

IToBTOpEHME 1

bubnuoreka [JOK
600
! Zygcaliu (;I;I;I;pr? ?ZP;‘; o ’ 2 https://m.edsoo.ru/7f41a4a6
KJ1ace
Hroro no paznemny 9
BIIEE KOJIMYECTB
OB ol ¢TBO 102 27

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuyecTBo 4acoB

Jara DJIeKTpOHHbIe U poBbIE
Konrtpoabsubie | Ilpakruyeckue odpa3zoBareIbHbIE
padoThI padoThI H3yHeHus pecypchbl

Ne

i Tema ypoka

Bcero

Pusuka — HayKa O IPUPOJE.
SIBnenust npuposl

dusnyeckue ABICHUS «
Onpenenenne noka3aHun 1
M3MEPUTENIBHOTO MPHOOopay

®dusnueckue BEIMUUHBI U UX
U3MEpEeHne

VYpok-uccnenosanue "HM3mepenue
TEeMIIEPATyphl IPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpaA U
JaT4YMKa TeMIepaTypbl’”

MGTOI[BI HAay4YHOTI'O IMO3HAHUH.
Onucanue GpU3NYECKUX SBICHUMN C 1
IIOMOLIBIO MOJENEN

bubmnoreka LJOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccinenosanue "l[IpoBepka
TUIIOTE3BI: TAIBHOCTH MOJIETA
HIapuKa, MymeHHOro 1 1
TOPU30HTAILHO, TEM OOJIbIIIE, YEM
OoJIpIIIe BBICOTA ITyCKa"

Crtpoenue BeriecTBa. ONBITHI,
JIOKA3bIBAIOLIME TUCKPETHOE bubmnoreka [JOK

cTpoeHue BeulecTBa" OnpeaeneHue https://m.edsoo.ru/ff09fe0a
pa3MepoB MaJjbIX TEN"

bu6mmoreka [IOK
ABIKEHHE YACTHLL BELICCTBA 1 https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMbITHI 11O 1 1




HaOJII0ICHUIO TETJIOBOTO
paclIpeHust ra30B»

10 ArperaTHble COCTOSTHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbix
T cocTosiHui Boabl. O600IIEeHHE 10 bubmorexa [IOK
pazneny «llepBoHavyasibHbBIC https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHHUHU BEIIIECTBA»
MexaHn4deckoe ABHKCHHUE.
12 PaBHOoMepHOE HiepaBHOMepHOC Bubmzorexa HOK
https://m.edsoo.ru/ff0a05¢6
JIBIDKCHHE
bu6mmorexa [JOK
13 CxopocTs. EAUHMIEL CKOPOCTH https://m.edsoo.ru/ff0a079¢c
bubmnoreka LJOK
14 Pacdet myTu 1 BpeMeHM ABUKEHUS https://m.edsoo.ru/f0a0acd
WNueprusa. Macca — mepa bubnuorexa [JOK
15 MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuet Macchl bu6mmorexa [IOK
16 1 00beMa TeJjia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopnas pabota
17 «OrmpeneneHune MIOTHOCTH TBEPOTO
TeIay
Pemtenue 3agaud mo reme "I1oTHOCTE bu6mmoreka [JOK
18 BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna kak XxapakTepucTUKa
19 B3anMoaercTeus Teir. Cuia
ynpyroctu. 3akoH ['yka
JlabopaTtopnast pabota «3yuenue
3aBUCHMOCTH PACTSHKCHHUS
20 (medopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHON CHIIBI»
21 SIBnenme taroreHus. CHiia TSKECTH
22 CBsI3b MEX]Ty CUJION TSKECTU U bubnuoreka [IOK




maccoii teia. Bec Tena. Pemmenue
3aga4 o teMme "Cuna Ttsoxkectd"”

https://m.edsoo.ru/ff0al778

Cuna TsKecTH Ha JPpYyIruX IUIaHeTax.

23 DuU3NYECKUE XaAPAKTEPUCTUKHU Brbmaotexa LIOK
F— https://m.edsoo.ru/ff0al1502
bubmuoreka [{OK
- Msmepenne cui. Jlasamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnokeHHe IBYX CHJI, HallpaBJIECHHBIX
26 MO OJTHOM Hi[)ﬂi]/lofl. ’ P bubmorexa HOK
PaBHOZICHCTRYIOMAA CHUT https://m.edsoo.ru/ff0ala70
Pemenue 3amay mo reme
27 "PaBHoneiicTByrOMIast cu”
Cuna tpenus u e€ Buasl. Tpenue B bubnuorexa LIOK
28 MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «M3yuenue
3aBUCUMOCTH CHJIBI TPCHHS BuGmmorexa LLOK
29 CKOJIL)KEHUS OT CUJIBI IaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEM»
Pemenue 3aa4 Ha onpeseneHue
30 PaBHOJICMCTBYIONIEH CHJIIBI
Pemrenne 3amaud mo remam: «Bec
31 tenay, «I padpudeckoe n3o0paxenue bubnuorexa [IOK
ciny, «CHun», https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CHIDY
KoHTponbHas paboTa 1mo temam:
«MexaHndueckoe IBMKCHHUEY,
32 «Macca, ImIIOTHOCTBY, «Bec Tenay,

«I'padpuueckoe m300paskeHUE CHI,
«CuiabDy




Jasnenne. CriocoObl yMEHbIICHUS U

bu6mmoreka [JOK

33 YBEJIMUYEHUS TAaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ﬂﬂaBneHm{ rasa or ooréma brbmiorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua naBneHust TBEPABIMU
bu6mmorexa [JOK
35 éeHaMH’ PRIIIKOCTAIMIT H Tasami. https://m.edsoo.ru/ff0a25b0
axoH ITackans
aBJICHHEC B KUIKOCTH U Ta3e
36 fLI3BaHHoe I[eﬁf:ITBI/IeM CUJIbI ’ bubmnorexa LOK
O https://m.edsoo.ru/ff0a2718
Pemenue 3aagau o teme «JlaBieHue bubmuoreka [JOK
37 B )KUIKOCTHU U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmanoreka IIOK
38 Coobmaromecs cocy ! https://m.edsoo.ru/ff0a2970
. bubmnoreka IIOK
39 napasmaieckuii npece https://m.edsoo.ru/ff0a3136
Manowmetpsl. [TopuiHeBoi
40 JKMAKOCTHBIN Hacoc
ATMmochepa 3eMiIM U IPUYKHBL €€ bubnuoreka [IOK
al CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
0 Bec Bo3nyxa. AtmMochepHoe bubnuoreka LIOK
JaBIICHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bubmuorexa [IOK
nasnenus. OneitT Toppudeniu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTbH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTB?HI;.,H YpOBHEM Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomertp-anepoua. AtmocdepHoe bubnuorexa LIOK
JTABJICHHE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme "

AtmocdepHoe naBnenue"”




47

JleiicTBHE JKMAKOCTH U ra3a Ha
IOTPY>KEHHOE B HUX TEIO0.
ApxumesnoBa cuia

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopuas pabora
«Ornpenenenre BhITAIKMBAIOIIECH
CHUJIBI, ICVICTBYIOILIEHN HA TENO,
MOTPY>KEHHOE B JKUJKOCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHnas pabota 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca
TeJa B BOJE OT 00BbEMaA
MOTPYKEHHOU B KHUIKOCTh YaCTH
Tena»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[InaBanue ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoncTpyupoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJIKU U
ompeneseHue eé
rpy3onoabéMHocTH"

52

Pemrenue 3agad 1mo reMam:
«IInaBanue cynos.
Bo3nyxomnaBanuey, «/laBieHnue
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrtpomnbHas paborta no reme
«JlaBneHre TBEpABIX TEN, )KUAKOCTEU
u ra3oBy» / Beepoccuiickas
npoBepouHas paboTa

54

Pabota c Tekctamu 1o Teme
«/laBrieHue TBEPIBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccuiickas
poBepouHas paboTa

55

Mexanudeckas pabora

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a3{82




56

MortHocTh. EAUHUIIBI MOIITHOCTHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

57

VYpok-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpH
noanéme 1o Jectauie"”

58

IIpocTteie MexaHnu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

59

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHas pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbluaray

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pentenue 3amad 1mo reMe «Y CIOBUS
paBHOBECHUSI pbluara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimenT monesHoro aeicTBust
Mexanu3ma. Jlaboparopnas pabora
«HM3mepenue KIIJI HakIOHHON
TUIOCKOCTHY

0.5

62

Pemenue 3amad nmo reme "Pabora,
MourHocTh, KIT/"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckas dHeprus.
Kunerndeckas 1 OTEHIMAIbHAS
SHEpPrus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEeHUsI MEXaHUUECKOM
SHEpPIun

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 1O TEME
"OKCIIEpUMEHTAJILHOE OIPEECIICHHE
WU3MEHEHUs] KHHETUYECKOW 1
MMOTEHIMAIBHON SHEPTUH IPH
CKaTBhIBAaHUHM TEJA [0 HAKIIOHHOU
IJIOCKOCTH"

66

KoHTponbHast paboTta mo teme
«PaboTta 1 MOIIIHOCTb. DHEPTHS




67 Pabora ¢ TekcTamu o Teme | bu6mmoreka [JOK
"MexaHudeckoe JBkeHue" https://m.edsoo.ru/ff0adec6
68 Pabora ¢ Texcramu o Teme "PaboTa. | bu6morexa [JOK
MomHoCcTh. DHeprus" https://m.edsoo.ru/ff0adffe
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KVIACC

KoJgunuecTBo yacos

JJeKTPOHHBbIE U(POBHIE

Ne Tema Ypoka KOHTpOJIbeIe HpaKTI/I‘IECKI/Ie I[aTa 06p330BaTeJ'[I>HI)Ie
n/n Bceero U3yYeHUs
padoThI padoTsbI pecypcbl

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETUYECKON | bubnuoreka [JOK
TEOPUU U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Moaenu TBEpAOTO, KUJKOTO U bu6mmoreka [IOK

3 ra3000pa3HOro COCTOSHUI BellecTBa I https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
JKUJIKOTO ¥ Ta3000pa3HOTo

4 COCTOSIHU BELIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU
Kpucrannmmaeckue u amopdabie bubmuorexa [JOK

3 Tena I https://m.edsoo.ru/ff0a5800
CmauuBaHue U KalWUISPHOCTD. bubmuorexa [JOK

6 IToBepXHOCTHOE HATSKEHUE I https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK

7 TermmoBoe paclIMpeHne U CKATHE 1 https://m.edsoo.ru/f0a5a26
Temmnepatypa. CBsA3b TEMIIEpATypbl

8 CO CKOPOCTBIO TEIJIOBOI'O ABYKEHUSA 1
YacTHII
BayTtpennss sueprus. CriocoObl bubmuorexa [JOK

? W3MEHEHUs] BHYTPEHHEN SHEPTUU I https://m.edsoo.ru/ff0a5c60

bu6mmorexka [JOK
10 Buer Tennonepesasm ! https://m.edsoo.ru/ff0a6412
1 Ypok-konpepenuus "[IpakTuueckoe | | bubnuorexa [IOK

HCITOJIF30BaHIE TEIUIOBEIX CBOMCTB

https://m.edsoo.ru/ff0a65c0




BEIIIECTB U MAaTEPHUAJIOB B IEIIAX
sHeprocOepexeHus"

KonandecTBO TEIIOTHL. Y AelIbHAS

bu6morexa [JOK

12 TEIUI0EMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OayiaHca. BuGmmorexa LOK
13 TemnooOMeH U TEIMIOBOE )
pABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas paboTa
"UccmenoBaHue sSBICHUS Bbu6mmorexa [JOK
14 TerIo0O0MeHa IpU CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstaeit BOAbI"
PacueT kou4uecTBa TEIJIOTHI,
HEO0OXOAMMOTO JIJIsI HarpeBaHUs
15 TeJa U BBIICTSIEMOTO UM TIPH
OXJIAKIEHUU
Jlaboparopnas padbora
16 "Ol'IpI::L[eJ'IEHI/IC I})fﬂenLHoﬁ brbmiorexa LIOK
TeIIOEMKOCTH BelecTBa” https://m.edsoo.ru/ff0a6bb0
DHeprus TouBa. Y IejabHas bubnmoreka [JOK
17 TEIUIOTa CrOPaHus https://m.edsoo.ru/ff0a7b5a
IInaBpneHue u OTBEpACBAaHUE
18 KPUCTAITTNIECKUX I;gn. VneapHas brbmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIIOTA IIJIABJICHUS
Jlaboparopnas padborta
19 "OHpI;)leJIEHHe I})/IIGJIBHOﬁ TETIOTHI Bubmaorexa LIOK
" https://m.edsoo.ru/ff0a72fe
IIaBJIEHUS IbIa
[TapooGpa3oBanre U KOHICHCAIINS. bubmuorexa [JOK
20 Vcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas temiora
a1 napooOpa3oBaHUs M KOHICHCAITIH. bu6mmoreka [IOK

3aBUCHUMOCTh TEMIIEpaTyphbl
KUTIEHUSI OT aTMOC(HEPHOTO

https://m.edsoo.ru/ff0a786¢




JaBJICHUA

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIILHOM BIIaXKHOCTHU
BO3IyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIPCACIICHUC
BJIAJKHOCTH BO3ayXa

24

[TpuHUIMIIBI paOOTHI TEIIOBBIX
nsurarenel. [Taposas TypOuHa.
JlBurarenb BHyTPEHHETO CrOpaHUs

25

KII] TermoBoro aBuratesns.
TerutoBble IBUTATENH U 3aLIATA
OKPYKarOIIEH CpeIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHMsI U MTPEBPALICHUS
HHEPIUU B TEIUIOBBIX MPOLECCAX

27

[ToaroroBka K KOHTPOJILHOU paboTe
mo TeMe ""TennoBbIe ABICHUS.
M3menenue arperaTHeIX COCTOSIHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbhas pabota mo Teme
"TerutoBble gBieHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BenecTBa"

bub6mnoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus Ten. J[Ba poaa
AIEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue
"OnexTpu3anus TeJl UHAYKIUEH U
MIPY CONTPUKOCHOBEHUU"

31

B3anMopeicTBre 3apsyKeHHBIX Tell.
3akoH KynoHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE MOJIE.
HarnpsixeHHOCTB 3JIEKTPUUECKOTO
noJist. [IpuHnun cynepno3unuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




SJICKTPHUYICCKUX noJei

Hocurenn QJICKTPHUYCCKUX 3aps10B.

33 OnemeHTapHbIi 3apsag. CTpoeHue
aToma
[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [JOK

34 COXPaHEHHUS ANEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenne 3ai1ay Ha npuMeHEHUE bubnuoreka [IOK

35 CBOICTB JIEKTPUUYECKUX 3aPSIIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSI €T0

bu6mmoreka [JOK

36 CYIECTBOBAHMN. ICTOUHMKA https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA
. bubmmoreka IIOK

37 JleicTBUS 2JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiicreue

38 DJICKTPHUYECKOIO I10JId Ha 1
IIPOBOJIHUKH U TUDJIEKTPUKH"

DNIEKTPUYECKHUM TOK B METAJLJIaX, bubnmorexa [JOK

39 SKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
DekTpuyecKas 1emnb u e

40 COCTaBHBIE YaCTU
Cuna toka. JlabopaTopHas pabota

41 "N3mepenue u perl)“YHI/II;)OBaEI/Ie CHJIBI 0.5 Eubmiorexa IOK

" ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HAMPSKEHUE.

0 BoasT™metp. JIaboparopHas padota 0 bubnuorexa [JOK
"U3mepenue u peryivpoBaHue = https://m.edsoo.ru/ff0a9%¢14
HanpspKkeHus"

CormnpoTHuBiIeHHE TPOBOHUKA.
43 Y,HGJI;BHOC COHpOTIEBHeIfHe Brbmotexa LOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
44 JlaGopatopHas paboTa | bubnuorexa LIOK

"3aBHCHMOCTB IEKTPUIECKOTO

https://m.edsoo.ru/ff0aa738




COINPOTUBIIEHUS IPOBOJIHUKA OT €TO
JUTMHBI, IJIOLIAAN MTOTIEPEYHOr0
CEYeHHUs U MaTepuana”

3aBHCUMOCTh CHJIBI TOKA OT

bu6mmoreka [JOK

45 HanpsokeHus. 3akoH Oma 1is
yqag TKa HerH https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHnast pabota
"HccnenoBaHune 3aBUCUMOCTH CHITBI

46 TOKa, UAYLIETO Yepe3 pe3ucTop, oT E;IGH.I//I/OTG? HOK/ 02204
COIIPOTHUBJICHHUS PE3UCTOpA U P HLECSOOLL U
HaIpsKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapaIeIbHOE
COCTMHECHHUS TIPOBOTHUKOB
JlaboparopHas padota "IIpoBepka

43 MpaBWIa CJIOKECHUS HANIPSKEHUI bubnuorexa [IOK
IIPU [1OCJIEJOBATEILHOM https://m.edsoo.ru/ff0aaas58
COEJIMHEHUH ABYX pPE3UCTOPOB"
JlaGopaTtopHas pabota "I[IpoBepka

49 MpaBuJja AJis CUJIbl TOKA MPU bubmuorexa [JOK
napajuieJIbHOM CO€IMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopo"
Pemenue 3a1au Ha npyuMEHEHHE

50 3akoHa OMa JJis pa3IuyHOro }]?36?1//1/0%? HOK/ Ff0aafs
COCOWHCHU TPOBOJHUKOB pS.//M.edSo0.ru aalca
Pabora u moutHOCTH

51 AJIEKTPUYECKOTO TOKA. 3aKOH Brbmaotexa LIOK
Tixoyns-Jlexna https://m.edsoo.ru/ff0ab124
JlaboparopHnas paboTa

52 "Onpenenenne pabOThl U MOITHOCTH Bubmaorexa LIOK
SIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE LIETTH U

53 MOTPEOUTEITN IICKTPUUECKON Bubmzorexa HOK

sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3aMBbIKaHHUC

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKUE 3apsi/bl.

bu6mmoreka [IOK
54 3apsKeHHbIE Tella U UX https://m.edsoo.r/f0abd?
. . ://m. . a
B3aumojieiicTBus. [locTosHHbBIN P> €500 ¢
AIEKTPUUYECKUN TOK"
Kontponbnas pabota mo teme
"DJIeKTpUUECKUE 3aPsIIblL.
3apsKeHHBIE Tella U X
55 BSEHMOI[GI\/'ICTBI/ISI ITocTostHHEIN Brbmotexa LOK
s https://m.edsoo.ru/ff0abea8
AIIEKTpUYeCcKuil ToK" /
Bcepocculickas npoBepoydHast
pabota
Pabora c TekcTamu 1o Teme
56 "TlocTOSIHHBIN AMEeKTpUYeCKUil TOK" bubnuoreka [JOK
/ Beepoccuiickas mpoBepoYHas https://m.edsoo.ru/ff0acdc6
pabota
57 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICICTBUE
58 VYpok-uccnenosanue "M3ydenne | bubnuoreka [IOK
TMOJIEH MOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJie. MaraHuTHoe noJie
bubmnoreka LIOK
59 3eMJIM ¥ €ro 3Ha4YCHHE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OneIT Opcrena. MargauTHoe I110J1€
p bu6mmoreka [JOK
60 ANEKTPUYECKOTO TOKa MarautHoe
https://m.edsoo.ru/ff0ac1d2
0JIe KaTyIIKU C TOKOM
[IpumeHeHue 31eKTPOMArHuTOB B
61 texHuke. Jlaboparopnas pabota 0.5 bubnuoreka [IOK
"N3y4yenue neicTBUS MarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
T0JIsSI HA POBOJIHUK C TOKOM"
& DJIEKTPOABUTATEND TOCTOSHHOTO bubmuotexa [JOK

ToKa. Mcrionp30oBaHue

https://m.edsoo.ru/ff0ac86¢




5JIEKTPOABUrATENEH B TEXHUIECKHX
YCTPOKCTBAX M HA TPAHCIIOPTE.
JlaGopatopHas paboTa
"KoHcTpyupoBaHue 1 u3yueHue
paloThI 3eKkTpoaBuraress"”

63

Oneitel @apanes. 3aKoH
JIEKTPOMArHUTHOW MHIYKIIMH.
[IpaBuno Jlenua

64

Onektporereparop. CrocoOs
TIOJIyYEHHs DIIEKTPHIECKOH
SHEPruH. DIEKTPOCTAHIIUU Ha
BO300HOBJIIEMBIX HCTOYHHKAX
SHEPIrUu

65

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKUE U
MarHuTHbIE SIBJICHUS"

66

KonTponbhas pabota no teme
"DneKTpUYecKre U MarHUTHBIE
sBiieHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Pabora ¢ Tekctamu o TeMe
"TemsoBble sBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PaboTa ¢ TekcTaMu IO TEME
"MarguTtHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KVIACC

KoaunuecTBo yacos

JJIeKTpPOHHBbIE HH(poBbHIE

ara
Tema ypoka Beero Konrpoanneie | IlpakTuyeckne 2:3 qenmg  °0PA30BATEIbHbIE
padoThI padoThI Y pecypcbl

MexaHu4eckoe ABUKCHHUE. 1
MartepuanbpHas TOUKa
Cucrema oTcuerTa.

bu6nuoreka [JOK
OTHOCUTENBHOCTh 1 https:/m.cd Jf0add T4

s://m.edsoo.ru/ff0a

MEXaHUYECKOTO JIBUKCHHS P
PaBHOMEpHOE NpsIMONIMHENHOE | bubnnorexa [JOK
IBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBromepHoe
MPSIMOJIMHEHOE JIBHKEHUE. |
Cpennsisi ¥ MTHOBEHHAs
CKOpOCTh
[Ipsimonunelinoe
peEsHoyCKOpeHHOG JBMKCHHEC 1 Bubmorexa TOK
Vekopenue ' https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHEWHOTO
PaBHOYCKOPEHHOTO JIBHKCHHSI. 1

I'padux ckopocTH

JlaGopatopHas pabota
"OnpeneneHne yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW
MJI0CKOCTH"

bubnmoreka [JOK
https://m.edsoo.ru/ff0adb18

CB0OOIHOE ITaJ€HUE TE.
Onsitel ["anunes

PaBHOMeEpHOE ABMXKEHUE TTIO
okpy>xHocTH. [lepuon u yactora
oOpamienus. Jluneitnas u

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ael 76




yrioBas CKOpOCTHU

LlenTpocTpemMureabHOE
10 YCKOpEHHUe
[1epBe1it 3akoH HbroTOHA. bu6nuoreka [JOK
1 BexTop cumsr https://m.edsoo.ru/ff0ae612
Bropoii 3axkoH HeroToHa. bubmumoreka [IOK
12 PaBHozelicTBYIOIIAs cHila https://m.edsoo.ru/ff0ae72a
Tpetuii 3akon HeroToHa. bu6mmoreka [IOK
13 Cyniepno3urus cui https://m.edsoo.ru/ff0ae982
Pemenne 3a1ad Ha npuMeHeHne bubnnorexa [IOK
14 3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6¢c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
Pemenne 3agau mo teme «Cuna
16 YIPYTOCTHY
JlaGopaTopHnas pabora
17 «OmnpeneneHue KeCTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0ace28
TPy KHHBD)
bu6nmoreka [JOK
18 Cuna Tperms https://m.edsoo.ru/ff0af738
Pemenue 3amaud no reme «Cuna bubmuoreka [JOK
19 TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota
" bubmuoreka [JOK
20 Onpezenee KOB@,SPHHHGHM https://m.edsoo.ru/ff0af8be
TPEHHUSI CKOJIBKCHHUS
Pemenue 3amay mo reme
" bubmuoreka [JOK
21 3axonel HpioTona. CHHa.. https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuna TpeHus
Cwita TSODKECTH U 3aKOH
” BCEMHMPHOIO TATOTEHUS. bu6mmorexa LIOK

Y ckopenue cBOOOTHOTO
naIeHus

https://m.edsoo.ru/ff0af044




Ypok-koubepenus "J[BmxeHne
T€JI BOKPYT I'PaBUTALIMOHHOTO

23
nentpa (CoyiHeUHas cucTemMa).
lanaktukn"
Pemenue 3anau no teme "Cuiia
24 TSOKECTHU U 3aKOH BCEMHUPHOI'O Bubmotera HHOK
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 IIepBas kocmMuyeckass CKOPOCTb. bu6nuorexa [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTEPUATHEHOM
.y TO'-IKI/Il.)A6COJ'IIOTHO T.1.3ep2106 Bu6mmorexa [IOK
TeJo. aBHOBeCf/Ie TprHOFO https://m.edsoo.ru/ff0afe36
TeJa C 3aKPeTyIEHHON OChI0
BpAaIICHUS
27 MowmeHnT cuinsl. L{eHTp TsxecTn
Pemenue 3agau no reme
28 "MomeHnT cuibl. Llentp Brbmorexa LIOK
" https://m.edsoo.ru/ff0b02b4
TSDKECTH
[ToaroroBka Kk KOHTPOJIBHOM
29 pabote o Teme "MexaHn4yeckoe bubnmnoreka [JOK
nBwxeHue. Bzanmonaeiicteue https://m.edsoo.ru/ff0b0408
Ten"
K 0
30 "Mexanmmicexoe ammrenne. BuGmiorexa LIOK
B o JBIDK ’ https://m.edsoo.ru/ff0b06ec
3aUMOJICHCTBHUE TEI
Nmnynsc Tena. Miynsc cuiibl.
a1 3aK0OH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE
10 Pemenwne 3agau mo Teme "3akoH bubnuoreka [JOK
COXpaHEHUsl UMIyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepeHuus




"PeakTUBHOE OBUKECHUE B
MIPUPOJIE U TEXHUKE"

34 Mexanunueckas paboTa u bubnunorexa [JOK
MOIIHOCTH https://m.edsoo.ru/ff0b0ag4
PaboTa cuiibl TSKECTH, CHITBI bubnuorexa [JOK

35 YOPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas paboTa
«Onpenenenue paboThl CUIIBI

36 TPEHMSI IPU PABHOMEPHOM
JBUKEHHUH Teja 1o
TOPU30HTAILHON TTOBEPXHOCTH
CBsi3b 3HEPrUU U PadOTHI.

37 [TorennuanbHas SHEPTUs
Kunernueckas sneprus.

. bu6nuoreka [JOK

38 Teopena o KiHeTIHECKOl https://m.edsoo.ru/ff0b0c32
SHEPIrun
3aKOH COXpaHEHMsI SHEPTUHU B

22 MeXaHUKe

40 fﬁgg?ﬁizgzz(gigo::xpaHeHI/IH bubmorexa LIOK

https://m.edsoo.ru/ff0b12fe
SHEPTUI»
KonebarenbHoe qBUKEHNE U €T bubnuorexa [JOK

4l XapaKTePUCTUKH https://m.edsoo.ru/ffOb1858
3aryxaromue KoueoaHusl.

42 BLI}};;mHg{HLIe KoJiebaHusl. Bubmiorexa IIOK
PesoHanc https://m.edsoo.ru/ff0b2010
MaremaTuyeckui u

43 MPYXUHHBIA MasiTHUKU
Ypok-uccrienoBanue

44 «3aBHCUMOCTH IEeproaa bubmuorexa [JOK

KoJIeOaHUH OT JKECTKOCTH
IIPY’KHHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ff0b197a




45

HpeBpameHI/Ie OHCPTHUU Ipu
MeXaHNIECKHX KOJIecOaHUIX

46

JlaGopaTopHnas pabota
«OmnpeneneHue 4acToOThl U
nepuoJia KojeOaHuit
MPYKUHHOTO MasITHUKA

bu6mmorexa [{OK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabora
«[TpoBepka HE3aBUCUMOCTH
nepuoja Kojaebanui rpysa,
MOJIBELICHHOTO K HUTH, OT
MAaccChl Ipy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaanyeckue BOJHBI.

CBolCTBa MEXaHMYCCKUX BOJIH.

HpOHOJ’IBHBIe " IIOINICPCYHBIC
BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHIus
"MexaHH4YECKHE BOJHEI B
TBEPAOM Teie. CelicMu4YecKue
BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpa’KE€HHE 3ByKa

51

Ypok-uccrienoBanue
"HaOnrogenue 3aBUCUMOCTHA
BBICOTBI 3BYyKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHYECKUI pe30HaHC

53

VY pok-KoHpepeHIHs
"V bpTpa3zByk U uH(Qpa3ByK B
MPUPOJE U TEXHUKE"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

IToaroTroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHus1. MexaHn4ecKue
KoseOaHusl ¥ BOJTHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2510




55

KonTtponbnas pabota mo teme
"3aKOHBI COXPAHEHUS.
Mexannyeckue KonebaHus u
BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypoxk-konpepennus "Llkana
AIIEKTPOMArHUTHBIX BOJH.
Hcnonp3oBanue
AIEKTPOMArHUTHBIX BOJH JAJIsI
COTOBOM CBA3U"

bubmmorexa [{OK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienoanue "M3yuenue
CBOMCTB AJIEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIIBHOTO
tenedona”

bubnmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amau Ha OIIPCACIICHUC
YaCTOThI U OJINHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

61

DneKTpOMarHuTHas pupoaa

cBeta. CKOpOCTh CBETA.
BonHOBBIE CBOMCTBaA CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hctounuku cBera.
[IpssimonuHeiinoe
pacnpocTpaHEHHUE CBETA.
3atmenus CosHia v JIyHbl

bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aK0OH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
MMPUMCHCHHUEC 3aKOHA OTPAKCHUA
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3akoH
MPEJIOMJICHUS CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3aea




65

[TonHOE BHYTpEHHEE OTpaXK€HUE
cBeTa. M cros30BaHMe TTOTHOTO
BHYTPEHHETO OTPAKEHUS B
OINTUYECKUX CBETOBOIAX

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnas pabota
"UcciaenoBaHue 3aBUCUMOCTH
yTiia MPeIOMIICHHS] CBETOBOTO
Jy4da OT yIJIa MaJIeHus Ha
rpaHune "Bo3ayx-cTexsio""

67

Ypok-koHpepeHus

"M cnonb30BaHKE MMOJIHOIO
BHYTPEHHETO OTPa)KeHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBSI3B"

68

JInnsel. OnTuueckas cuiia
JIMH3BI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2¢c

69

[TocTpoenue n3o0paxeHuil B
JIMH3aX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b444a

70

Jlaboparopnas pabota
"Onpeneneane HOKyCHOTO
pPacCTOSIHUS M ONTHYECKOW CHITBI
coOuparoreit JTHH3HI"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-KoHpepeHIHs
"Onruyeckue JIMH30BbIE
npu6ops!”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

72

['nma3 xak onTuYeckas cucrema.
3peHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

VYpoxk-koHpepenuus "ledekTs
3penusi. Kak coxpanuts 3peHue"

74

Pasnoxxenue 6emoro ceeta B
criektp. OnbiTel Het0TOHA.
CrnoxxeHue CieKTpalbHbIX
uBeToB. Jlucnepcus cBera

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI
0 PA3JIOKEHHUIO OEJIOTO CBETA B

bubmmoreka [JOK

75 CIICKTP ¥ BOCHPHUATHUIO LIBETA
mpen l\feTOB npg JIX Ha6ITIONCHHH https://m.edsoo.ru/ff0c0e2a
yepe3 [IBETOBbIC (PHIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCUS,
uHTephepeHIus u qudpaxuus”
OmnsrTel Pesepdopna n bubnnorexa [JOK

77 TUTaHeTapHasi MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
[Toctynater bopa. Mozens

8 atoma bopa

79| coera arowom, Koanret BuGmiorexa LIOK
TTiHeRYaTbIC C.HCK . ’ https://m.edsoo.ru/ff0c144c

T

VYpoxk-npaktukym "Habmrogenue bubnuorexa [JOK

80 CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

, bubmmorexa [JOK

81 PannoaKTHBHOCTE 1 €€ BHIbI https://m.edsoo.ru/ff0c1672
CrtpoeHne aTOMHOTO sJipa. bubmuoreka [JOK

82 Hykionnast Mmoaenb https://m.edsoo.ru/ff0c18ac
PannoaktruBHBIE IPEBpALLICHUS. bu6nuoreka [JOK

83 N3oromnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme:
" bubnuorexa [JOK

84 PaﬂnoaKTHBH..He https ://m.eds;_([).ru/ ffOclb4a
MIpeBpaIeHUs

85 Ilepuon nonypacnana
VYpok-koHpepeHIHs
" bubnuorexa [JOK

86 PaaHOaKTHBHEIE H3TyHCHILA 1,3, https://m.edsoo.ru/ff0c2126
MpHUpOJIe, MEAUIINHE, TEXHUKE

%7 SnepHblie peakiyu. 3aKOHbI bub6mmorexa [IOK

COXpPAaHCHUA 3apsAa0BOI0 U

https://m.edsoo.ru/ff0c1c58




MaCCOBOI'O YHCECII

88

DHeprus cBS3M aTOMHBIX SJep.
CBsI3p Macchl U SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemrenne 3ama4d o reme
"SAnepubie peakun"

90

Peaknuu cuHTe3a U AeneHUA
snep. UcTounnku sHeprun
ComHia u 3BE31

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTeus
pPaZOaKTUBHBIX U3ITyUYEeHUHN Ha
JKUBbIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1mo Teme
"DeKTpOMarHUTHOE MOJIE.
DIIEeKTPOMArHUTHBIE BOJIHEI.
KBanToBEIE siBI1cHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHas padora no Teme
"DNeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHbIE BOJTHBI.
KBaHTOBBIC siBIEHUS"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTtopubie paboOThI O
Kypcy "B3aumoneiictsue Ten"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenwue, 0600IICHNE.
Peenne pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110 TeMe
"TemnnoBsie nporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEeHHE, 000OIICHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KII/] TermoBbIx aBUTraTenei"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0IIEeHHE.
Pemenne pacueTHbIX U

Bbubnuoreka [JOK

7 KauyeCTBEHHBIX 3aJ1a4 110 TEME 1 https://m.edsoo.ru/ff0c2b30
"KII/1 anexkTpoycTaHOBOK"
HUE.
08 qugggﬁggg;le Ogsgfﬁl HZ ] ] Bubmotera HHOK
" " https://m.edsoo.ru/ff0c2¢c52
Kypcy "CBETOBbIE SIBICHUS
[ToBTOpeHnue, 06001IIeHNE.
Pabota ¢ TexkcTaMu 1o TeMe bu6nuoreka [JOK
» "3aKOHBI COXpaHEHUs B I https://m.edsoo.ru/ff0c2d6a
MexaHuke"
[ToBTOpenue, o6o0IIEeHHE.
100 PaboTa ¢ TekcTaMu 110 TeMe 1 Bubmorexa [IOK
" " https://m.edsoo.ru/ff0c2e82
Konebanus u BOJIHBI
101 | Patoms s vencromt no ot | Bumorea LIOK
" " https://m.edsoo.ru/ff0c3044
CBEeTOBEIE SABJICHUS
[ToBTOpEeHue, 060061IEHNE.
102 PabGoTa ¢ TekcTaMu O TEME 1
"KBanrtoBas u sigepHas ¢puzuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[TPOI'PAMME




ITPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIIACC

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
MPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATHUA

1.2

pasiinyaTth SABJICHHUA 110 OIIMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)H3quc1<0e SBJICHUC

1.3

pacro3HaBaTh IPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUN B OKpYXKarolleM
MHUpE, B TOM 4ucie (U3NYECKUE SIBICHHUS B HPUPOAE, NMPH ITOM IEPEBOIHUTH
NPAaKTUYECKYI0 3aJady B Yy4eOHYyIO, BBIIEIATH CYLIECTBEHHBIE CBOICTBa
(mpu3HaKy) HU3NYECKUX SIBICHUI

1.4

OMKCHIBATh H3Y4YCHHbIE CBOWCTBA Tel U (pU3MUECKHE SBJICHUS, HCIOIb3Ys
¢u3nveckue BENIWYHMHBI, MPHU ONMHUCAHUHM MPABHIBHO TPAKTOBATh (U3NYECKHUN
CMBICT HCIOJIb3YEMBIX BEIWYHH, MX OOO3HAUEHUS M EIUHUIBI (U3HUYECKUX
BEJIMYMH, HAXOTUTH (POPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (PH3MUECKYIO BETHUUHY C
JIPYTMMH BEIMYMHAMH, CTPOUTH IpaUKHN U3yUYEHHBIX 3aBUCUMOCTEHN (pU3NYECKUX
BEJIMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUYECKUE SBJICHHS U MPOLIECCHI, UCTIOIB3YS
W3Y4YEHHBIE 3aKOHBI, TIPH ATOM JaBaTh CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA H
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3MUECKHUE SBJIECHHUS, NIPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallU IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHE M3 1 — 2 JOrMYecKux
maroB ¢ omopoil Ha | — 2 uU3yYeHHBIX CBOMCTBAa (DU3MYECKHX SBJICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THele 3a7a4n B 1 — 2 neicTBUs, UCHOIB3YsS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAaIOIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHUS 3a/ladyd
3aMUCBIBAaTh KPATKOE yCIOBHE, MOACTABIATh (PU3NUECKUE BEIMYUHBI B (DOPMYJIBI
U TPOBOAUTH PACYETHI, HAXOJUTH CIIPABOYHBIC JAaHHBIE, HEOOXOANUMBIE JUIS
pemieHust 3a7ad, OICHWBATh PEATMCTUYHOCTH IMOJYYEHHOH  (U3NIECKOil
BEJINYHMHBI

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTh MPU HNOMOIIM (PUINYECKUX
METOZIOB, B OIMCAaHHUU MCCIIEIOBAHUs BBIACIATH IPOBEPSAEMOE IPEAIIOI0KCHUE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH pe3yibTaT, HAXOIUTh
OLIMOKHU B XOJI€ OTIBITA, JIeJIaTh BBIBOJBI 110 €r0 Pe3ysbTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SBJICHUN WM (DU3HMUECKUX
CBOWCTB Tenm: (OpMYJIHpPOBATh MpPOBEpPsSEMbIC NPEANONIOKEHUS, CcoOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO O0OpYyJIOBaHMs, 3aluChIBaTh XOJl OIbITa U
(opMyIHpPOBATH BHIBOBI

1.10

BBINTOJIHATE MPSMBIE W3MEPEHHSI C HCIOJIb30BAHUEM AaHAIOTOBBIX M IU(POBBIX
puOOpPOB, 3aIUCHIBATh NOKa3aHUS MPUOOPOB C YyUETOM 3aJJaHHOW aOCOIIOTHOU
MOTPEITHOCTH U3MEPEHUI

1.11

MIPOBOAUTh HCCJIEJOBAHUE 3aBHUCUMOCTH OJHOH (pU3MYeCKON BEJIWYMHBI OT
JAPYrO € UCIOJIB30BAHUEM IIPSIMBIX U3MEPEHHM, y4acTBOBATh B ILUIAHUPOBAHUU
y4eOHOro MCCII€OBaHNs, COOMPATh YCTAHOBKY U BBIIIOJIHATD U3MEPEHUS, CIIETysI




MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3YyJbTaThl MOJYyUYEHHOM 3aBUCHMOCTHU
(u3MYECKUX BEIMYUH B BHJE NPEUIOKCHHBIX TAaONMHWI W TpaduKoB, IeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

1.12

IMPOBOAWUTE KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHMH, CICOYA HpCI[J'IO)KCHHOfI
HUHCTPYKIMU: IIPU BbIIIOJIHCHHUU HSMGPGHHﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY U BbIYHUCJIATH 3HAYCHUC HCKOMOM BEITMYHNHEI

1.13

coONIOAaTh TpaBHia TEXHUKKM O€30MacHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
o0opyaoBaHEM

1.14

yKa3bIBaTh NPHUHLMIIBI JEUCTBUS IPUOOPOB U TEXHUUYECKHUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBHUS W3y4YEHHBIX NPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € IIOMOIIBIO HMX OINMCAHMSA, HCIOJIb3ys 3HAHMS O CBOMCTBax
(bu3nuecKux sBJICHUNH U HEOOXOJUMBbIEe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTH MPUMEPHl (HAXOIUTh HHPOPMAIMIO O HpHUMEpax) MPaKTHUYECKOTO
UCMOJIb30BaHUS (DPU3UYECKUX 3HAHUI B MOBCEIHEBHOM XH3HH JAJs 00ecreueHHs
0€30MacHOCTH MpH OOpalleHUH ¢ MpUOOpaMHU U TEXHUYECKUMHU YCTPONCTBaMH,
COXpAaHEHMs 37I0POBbS M COONIOJEHHS HOPM SKOJIOTMUYECKOTO IIOBEIEHUS B
OKpY>Karollen cpene

1.16

OCYIIECTBIIATh OTOOp HMCTOYHUKOB uHpopMmanuu B ceTd VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEKOLIUXCS
3HaHUN M MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHHKOB BBLACIATH MH(OpPMAIHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOM HIJIM MOKET ObITh HETOCTOBEPHOI

1.17

WCIOJNB30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HAayYHOIOMYJIAPHYIO
JIUTEpaTypy (U3MUECKOro COAEpKaHMsl, CIPaBOYHbIE MaTepHallbl, PECYpPChl CETH
WHuTepHer, BianeTs Npu€MaMHM KOHCIEKTUPOBAHMSA TEKCTa, IPeoOpa3oBaHUs
MHGOpMAaLUU U3 OJJHON 3HAKOBOH CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
2 — 3 ucTOYHMKOB HHpoOpManuu (U3MUECKOrO COAEpk aHHUs, B TOM YHCIE
nyOIUYHO J1enaTh KpaTKue COOOIEHHs O pe3yibTaTraX HMPOEKTOB WM Y4eOHBIX
HCCIIEIOBAHUM, TPU ATOM TPAMOTHO HCIOJb30BaTh HW3YYEHHbBIA IMOHSITUHHBINA
anmapar Kypca (pU3MKH, CONPOBOXKIATh BBICTYINICHHE IIPE3CHTAIMeN

1.19

NP BBIIOJIHEHUM Y4YEOHBIX MPOEKTOB M  MCCIEAOBAHUN  pPACIPENEIATh
00513aHHOCTH B IPyMIE€ B COOTBETCTBUM C MOCTABJICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBIIIOJTHEHUEM IUIaHA JAEWCTBUM, a/leKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIAJ B
JEATENIBHOCTh I'PYIIBI, BBICTPAaUBaTh KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE,
YUMTHIBAsSI MHEHUE OKPYKAIOIIUX

8 KUIIACC

Kon
NMpoBePsIEMOro
pe3yJabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BaTh NMOHATUA

1.2

pa3inyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYCCKUX SBICHHA B OKPYKAIOIIEM
MHUpE, B TOM uHuClie (U3NYECKHUE SBICHUS B TPUPOZAE, NPU ITOM IIEPEBOIHUTH
NPAKTHYECKYI0 3aJadyy B YYeOHYI0, BBIICISATh CYIIECTBEHHBIE CBOHCTBA
(mpu3Haku) pU3NYECKUX SABICHUN

1.4

OIMMCbIBATh H3YYCHHBIC CBOMCTBA TeI H (1)I/IBI/ILIGCKI/I€ ABJICHUA, HCIOJb3YA
(l)I/I3I/ILIeCKI/Ie BCJIMYHHBI, TIPpHU OIHCAHHUU IIPABUIIBHO TPAKTOBATH (I)I/I3I/IIICCKI/II\/'I
CMBICJI UCITIOJIB3YEMBIX BCJIUMYHMH, 0003HaYCHHS U CAWMHUIIbI (1)I/ISI/I‘I€CKI/IX BCJIMYHNH,




HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN H3yUCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IMPOLECCHI, UCHOIb3Ys
U3YyYEHHbIE 3aKOHBI, NPU 3TOM JaBaTh CJIOBECHYI (OPMYJIHPOBKY 3aKOHAa M
3aIMMCBIBATh €T0 MATEMAaTHUECKOE BhIPAXKECHUE

1.6

O00BACHATH (1)I/ISI/ILIGCKI/Ie IponecCol U CBOMCTBaA TCJI, B TOM YUCJIICE U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTCpa: BbIABIATL IMMPUIUHHO-
CJICACTBCHHBIC CBA3HU, CTPOHUTH 00bsAcHeHHEe M3 1 — 2 JIOTHYECKHX IIaroB C
IIOMOIIIBIO 1-2 HU3YYCHHBIX CBOMCTBA (I)I/I3I/ILICCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa
HJIN 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THble 3a1aud B 2 — 3 NecTBUS, UCIONB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJlM3a YCJIOBHS 3ajaydu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX MAJIs PELICHUs
3a/la4y, BHIOMpaTh 3aKOHBI U (OPMYJbI, HEOOXOAUMBbIE M €€ pelIeHHUs,
IPOBOJIUTH PAacU€Thl U CPABHUBATH MOJYUYCHHOE 3HAUCHHE (PH3UUECKON BETUYNHBI
C U3BECTHBIMM JIaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh HpPU MOMOIIM (U3HYECKUX
METONOB, HCIIOIb3Yysl OIMCAaHUE HCCIENOBAHUA, BBIACIATH IIPOBEpPAEMOE
IIPEAINOJIOKEHHE, OLIEHUBATh NPABWIBHOCTD ITOPsIIKA IPOBEICHUS MCCIIEIOBAHNUA,
JIeJ1aTh BBIBOJIbI

1.9

MPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBICHUH WIM (PU3UYECKUX
CBOWCTB Ted: (HOpMyIUpOBaTh NpOBEpsSEMbIe IPEANONOXKEHHs, COOHpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO O0O0pYyJIOBaHMs, OMNMCHIBATh XOJ OMNbITa HU
(bopMyIMpPOBaTH BHIBOIBI

1.10

BBINOJIHATh IPSMbIE M3MEPEHMs C MCIIOJIb30BAaHHMEM AaHAJIOIOBBIX IPUOOPOB U
JaTYUKOB (DU3MYECKUX BEJIIMYMH, CPAaBHUBATH PE3YJIbTAaThl U3MEPEHUH ¢ y4EToM
3aJJaHHOH aOCOIIOTHOM MOrPEeNIHOCTH

1.11

IPOBOAUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOW (PU3NUECKON BETUUYHUHBI OT JpYroi
C HCHOJb30BAHUEM MPSIMBIX U3MEPEHUIl: IIaHUPOBATh HCCIIEIOBAaHUE, COOMPATh
YCTAaHOBKY M  BBINOJHATb WM3MEPEHUs, CIEAys IPEUIOKEHHOMY IUIaHy,
(GUKCHpPOBATh pe3yabTaThl NOJTYYCHHOW 3aBUCUMOCTH B BUJI€ TAOIUI] U TPaPUKOB,
JIeIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBAHNUS

1.12

OPOBOJUTH KOCBEHHBIE H3MEpPEeHHs (PU3MUYECKUX BEIUYMH: IUIAHUPOBATh
HU3MepeHus, coOupaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJeIysl MPeasioKEeHHOM
WHCTPYKIUU, U BBIYUCIIATH 3HAUCHUE BEJIMUNHBI

1.13

co0JI0IaTh TIpaBHJa TEXHUKH OE30MaCHOCTH THpPH paboTe ¢ J1abopaToOpHBIM
00opy10BaHUEM

1.14

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YUYCHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA HX ONHCAaHUSA, MCIONb3Ysd 3HAHUSA O CBOMCTBAaX
dbuznyeckux ABIEHUN U HEOOXOAUMBIE PU3NUECKIE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENbHBIE IPUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI JJIEKTPUUECKUX LENEH C
IIOCJIEIOBATEIBHBIM W MapaJUIeNIbHBIM  COCIMHEHHEM JJIEMEHTOB, pas3jinyas
yCIIOBHbIE 0003HAUEHHSI SJIEMEHTOB AJIEKTPUUYECKUX IIeTIeH

1.16

OPUBOJUTH MPHUMEPHl (HAXOIUTh HHGMOPMALMIO O MpUMEpax) MPAKTHYECKOrO
UCTIONB30BaHUsl (PU3MYECKUX 3HAHWKA B MOBCEAHEBHOW KHM3HU IJISI OOECTICUCHUS
0e30MacHOCTH NpU OOpalleHUH C MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMU,
COXpAaHEHUS 3J0POBbsI M COONIOJCHUS HOPM DJKOJOTHYECKOTO TIOBEJCHUS B
OKpY>Kalolleu cpene

1.17

OCYIIECTBIIATh NOUCK UH(pOpMaMK (pU3NUECKOro cojiepkanus B cetu MHTepHer,
Ha OCHOBE MWMCIOIIMXCA 3HAHUM M IYTEM CPaBHCHHUS JIOINOJHUTEIBHBIX




UCTOYHUKOB BBIACIATh WH(POPMAIIHIO, KOTOPAs SIBISCTCS MPOTHBOPCUYUBOU HITU
MOJKET OBITh HEIOCTOBEPHOM

1.18

UCTIONB30BaTh TMPH BBIMOJIHEHUM YYEOHBIX 3aJlaHUil  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOTO CONepKaHUsl, CIPABOYHBIE MaTepUaibl, PECYpPChl CETH
WNuTteprer; Bnamets npuéMaMu KOHCIEKTHPOBAHMSI TEKCTa, MPEoOpa3OBaHUS
WH(POPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHMs, 00001mas
“HpOpPMAIIUIO U3 HECKOJBKUX HMCTOYHUKOB (DU3HUYECKOTO COJEP)KaHHSI, B TOM
qrclie MyOINYHO MPEACTABIATh PE3yIbTaThl MPOSKTHON WIIM HUCCIEI0BATEbCKON
JIEATEIIbHOCTH, TPU HSTOM TPAaMOTHO MCIIOIb30BaTh H3YyYEHHBIN MOHATHIHBIN
anmapar Kypca (U3HKH, COMPOBOXKIATH BBICTYIUICHUE MPE3eHTaIUE

1.20

IPU BBIMOJIHCHUN YYEOHBIX MPOEKTOB M MCCIEIOBAaHMN (M3MYECKHUX MPOILECCOB
pacmpenensaTb OOS3aHHOCTH B TpPyNIe B COOTBETCTBHM C IIOCTaBJICHHBIMHU
3ajayaMu, CICAUTH 3a BBIOJHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B ICATEILHOCTH TPYIIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE  B3aUMOJCHCTBHE, TMPOSBISASL  TOTOBHOCTH  pa3pemarb
KOH(DJIMKTBHI

9 KUIIACC

Kon
NMpOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIT0JIb30BATh U3YUYCHHBIC ITOHATHA

1.2

pas3inyaTh SBICHUSA 110 OIMCAHUIO UX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHHE

1.3

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SIBJICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4YHciIe (U3UYECKUE SBJICHUS B TPUPOJAE, NMPH 3TOM TEPEBOIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIACNATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN

1.4

ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SIBICHUS, HCIOJIB3YS
¢u3nueckue BEIUYUHBI, MPU ONUCAHUU IPABHIBHO TPAKTOBATh (PU3MUECKUIL
CMBICIT HWCTOJB3YEMBIX BEIMYMH, OOO3HAYECHUS U CIUHHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOILUE JAHHYIO (U3UUECKYIO BEJIMYMHY C
OPYTUMH  BEIIMYMHAMH, CTPOUTh TIpaUKH  M3YYEHHBIX  3aBUCHMOCTEH
(bU3NYeCKUX BETUUYNH

1.5

XapaKTCpUu3oBaTh CBOMCTBaA TECI, (1)H3H‘I€CKI/IC SABJICHUA W MPOLECCHI, UCIIOJIb3YA
HN3YUYCHHBIC 3aKOHBI, IIPpU 3TOM HaBaThb CJIOBCCHYIO (I)OpMYJ'II/IpOBKy 3aKOHa Hu
3aIMUCbIBATH €ro MaTCMaTH4YCCKOC BEIPAKCHHUC

1.6

OOBSCHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUUHHO-
CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHWE M3 2 — 3 JIOTHYECKUX IIAroB ¢
moMoIb0 2 — 3 W3y4YCHHBIX CBOMCTBA (PU3WYECKHUX SIBJICHUM, (PU3NUECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemars pacyéTHbIE 3a7aud (OMUpAOIIMEcs Ha CUCTeMy U3 2 — 3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI M (DOPMYyIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIUYMHBL Ha
OCHOBE aHaju3a YCIOBUS 3aJayd 3alUChiBaTh KPATKOE YCIIOBHUE, BBISBIATH
HE/IOCTAIONINE WM W30BITOYHBIE [aHHbIC, BHIOMPATh 3aKOHBI U (OPMYJIHI,
HE0OXO0UMBIE JIJISl PELIeHUs, TPOBOJAUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTh
MOJTYYSHHOTO 3HaYCHHS (PU3NIECKOIN BETMUNHBI

1.8

pacrio3HaBaThb Hp06J'IeMBI, KOTOPBIC MOYKHO PCHIUTH IIPHU IMOMOINH (I)I/I3I/I‘-ICCKI/IX




MCTOOOB, HCIIOJIB3Yyd OIHMCAHHUE HCCICAOBAHMA, BBIACIATE JIIPOBEPACMOC
MMPECAITIO0JIOXKCHUC, OLICHUBATDH NMpaBHIILHOCTDb nopsiaka IIPOBCACHUA
HUCCIICA0BaHMs, AC€JIaTh BEIBOJbI, HHTCPIIPETUPOBATE PE3YyJIbTAThI Ha6J'IIo,Z[CHHﬁ u
OIIBITOB

1.9

IPOBOJUTH ONBITHl MO HAOMIOJACHUIO (DU3MYECKUX SBICHUH WINM (U3NUYECKUX
CBOMCTB TeJ: CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY U3 M30BITOUHOTO Habopa
00OpyZIOBaHUs, OMMCHIBATh XOJ OIbITA U €ro pe3ylbTaTbl, (HOpMyIUpOBaThH
BBIBO/IbI

1.10

NPOBOJIUTH TPU HEOOXOTUMOCTH CEPHIO TPSAMBIX H3MEPEHHH, Ompeaesss
CpelHee 3HaueHUEe U3MEPSIeMOil BeTMYUHBI ((POKYCHOE PacCTOSIHUE COOMparomei
JIMH3B1), 000CHOBBIBATH BHIOOD crioco0a u3mMepeHust (M3MEepUTEeIbHOr0 Iprudopa)

1.11

MPOBOAWTH  MCCIENOBAHUE  3aBUCUMOCTEM  (U3MYECKMX  BEIUYMH  C
WCIIOJIb30BAHUEM  MPSMBIX ~ WM3MEPEHHWI:  IUIAaHMpPOBaTh  HUCCJEJIO0BAaHHE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DMKCUPOBATh PE3yibTaThl MOTYyYECHHOU
3aBUCHMOCTH (DH3MYECKHUX BEIIMYMH B BUJEC TAOIUIN TPAPUKOB, JEJIaTh BHIBOJIBI
0 pe3yJIbTaTaM HCCleA0BaHUs

1.12

IIPOBOJAUTH KOCBEHHbIE H3MEpeHUs (PU3MUECKUX BEJIUYMH: IUIAHUPOBATH
U3MEpeHHusi, CcoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJHSATH
U3MEPEHMs], CIIeAysl NPEMJIOKCHHOW MHCTPYKLIHH, BBIYUCIATh 3HAYEHHUE
BEIIMYUHBl U AHAJIU3UPOBATH IIOJYYEHHBIE PE3ylbTaTbl C Y4ETOM 3aJaHHOU
MTOTPEUIHOCTH U3MEPEHUIN

1.13

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
00opyI0BaHNEM

1.14

pa3nuyaTh  OCHOBHBIE  TpPH3HAKM  HM3YYCHHBIX  (DU3MYECKHX  MOJENEH:
MaTepHajibHas TOYKa, aOCOIIOTHO TBEPIOE TENIO0, TOYEUHBIH HMCTOYHHUK CBETA,
JIyd, TOHKasl JIMH3a, IUIaHETapHasi MOJEIb aTOMa, HyKJIOHHAs MOJENIb aTOMHOI'O
Aa1pa

1.15

XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HX ONMCAHMS, MCIONb3Yys 3HAHUA O CBOMCTBax
(bu3NYeCKUX SIBJICHUN 1 HEOOXOAUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH

1.16

HUCIOJIb30BATh CXCEMblI H CXCMATHUYHBIC PHCYHKHU HU3YUYCHHBIX TCXHUYCCKUX
YCTPOWCTB, HM3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX IPOIECCOB MpPHU
peICHUN y‘-I€6HO-HpaKTI/I‘-IeCKI/IX 3aa4, ONTHUYCCKHUC CXCMbI IJId IMMOCTPOCHUA
M300paKCHHI B TUIOCKOM 3€pKajie U COOMPAIOIICH JTNH3E

1.17

NPUBOAUTE TIPUMEpPHI (HaXOAUTh HMH(OPMAIMIO O TpHUMeEpax) MPaKTHYECKOTO
UCMOJIb30BaHUS (PU3UYECKUX 3HAHUHN B MOBCEAHEBHOM KU3HU JUIsl 0OecreueHus
0€30MacHOCTH IpU OOpAILEHUH ¢ NMPUOOpaMH U TEXHUYECKHMMH yCTPOWCTBAMH,
COXpAHEHHs 3/I0pOBbSI U COOJIIOJICHHS HOPM SKOJIOTMYECKOTO IOBEJICHHS B
OKpY’Karolllel cpezie

1.18

OCYIIECTBIISATH MOUCK MHPOpMAIHU (UZUIECKOTO CoAepKaHus B ceTu MHTepHeT,
CaMOCTOSTEIIBHO (POPMYJIMPYS TOMCKOBBIN 3aMpOC, HAXOIUTh IYTH OMPEACIICHUS
JIOCTOBEPHOCTH TMOJYYCHHONH HMH(OpMAIMK HA OCHOBE HMMEIOIIUXCS 3HAHUU U
JIOMTOJTHUTEIIbHBIX UCTOYHUKOB

1.19

UCTOJIb30BaTh TPU BBIIOJHEHWM YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
TUTepaTypy (pU3MUECKOro coJepKaHus, CIIpaBOYHbIE MaTepuaibl, pECYpChl CETH
WutepHer; BraaeTh NpuéMaMH KOHCIEKTUPOBAHMSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpMaIIMU U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COAEPKAHMUS, MTyOIUIHO
MPEJCTABIISATh PE3YJIbTAThl MPOCKTHOM WIIA HMCCIEA0BATEIbCKON AEATEIbHOCTH,
Ipd 3TOM TIPAMOTHO MCHOJB30BaTh HM3YUYECHHBIM MMOHATUWHBIA amnmapar
M3y4aeMoro pasjena (U3MKA U CONPOBOXKAATH BBICTYIICHHWE MpPE3CHTAlMEH C




y4€TOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

IIPU BBIIIOJIHEHUHU YyUEOHBIX MPOEKTOB M MCCIEAO0BAaHUN (PU3MUECKUX MPOIIECCOB
pacripenienath O00SA3aHHOCTM B TPYIIE B COOTBETCTBHM C IOCTaBIEHHBIMHU
3aJjla4yaMHM, CJIEIUTh 3a BBIIOJIHEHUWEM IUIaHA JAEWCTBUH U KOPPEKTHUPOBATH €TO0,
aJleKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTb TPYIIHI,
BBICTpPAauBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE, TPOSBISAS TOTOBHOCTD
paspeniatb KOH()IUKTHI




7 KJIIACC

MHNPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

Kon
pa3nena

Koa »aemenTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIEI'O MUPA

1.1

®dusnka — Hayka o mpupone. SBneHus npuponasl. duznyeckue
SIBJIGHUSI: MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbBIE

1.2

Odusnyecknue BeIMUMHBL. V3MepeHne (QU3NYECKUX BEIUYUH.
dusnueckue puOOpBHI. ITorpemuocTs U3MEPEHUM.
MexnyHapoaHasi CUCTEMA €IMHUI]

1.3

EcrecTBeHHOHAYYHBII METOJI O3HAHUS: HAOIIOIEHUE, TOCTAHOBKA
HAay4yHOIO BOIPOCA, BBIIABWKEHUE THUIIOTE3, 3KCIEPUMEHT IIO
IIPOBEPKE 'MIIOTE3, 00BSICHEHHE HAOJII0]AEMOT0 SIBICHUS

1.4

Onucanne pU3NIECKUX SBICHUH C MOMOIIBI0 MOJIENen

1.5

[IpakTuyeckue paboOTHI:

N3MepeHne paccTosHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTA.

Omnpenenenne pasMepoB MajbIX TEJ.

W3mepenue temnepaTypsl IpH IOMOLIY KUJKOCTHOIO TEPMOMETPA
U JaTYUKA TEMIIEPaTypBl

INEPBOHAYAJIbHBIE CBEJJEHM O CTPOEHNUN BEIIIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI,

2.1 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA
JIBrxeHue yactuy BeniectBa. CBsA3b CKOPOCTHU ABUKEHUS YaCTHI] C
2.2 temneparypoii. bBpoyHosckoe nBmxenue, muddysus
2.3 B3aumonencTBie 4acTul] BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHUE Ta30B, KUAKOCTEU U
TBEPABIX  (KPUCTANIMYECKUX)  Tel.  B3auMocBsI3b  MexAy
2 24 CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX M HUX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUIN BOJIBI
[TpakTryeckue paboTHI:
Ouenka auaMerpa aroMa METOJIOM PSJOB (C HCIOJIb30BaHHEM
26 dororpadmuii).
' OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
OnbIThl MO  OOHApY)KEHHIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
MIPUTSDKEHUS
JIBDKEHUE U B3AUMOJIEVICTBUE TEJI
Mexannueckoe JBWXKeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE
3.1 JIBUOKEHUE
Cxopocte. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM JBUYKEHUHU.
3 3.2 Pacuér nnyT” ¥ BpeMEHU IBUKCHUS
SIBnenune uHepuuu. 3aKOH WHEpUMU. B3aumonelcTBue Ten Kak
3.3 IIPUYMHA W3MEHEHHs CKOpPOCTH IBWXKEHMs Tel. Macca kak mepa

HMHCPTHOCTHU TECJIa




3.4

[TnotHOCTH BemiecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ
B eIMHUIE 00bEMA BEILECTBA

3.5

Cwta KaK XapakTepHUCTHKA B3aUMOJICHCTBHSI TEll

3.6

Cuna ynpyroctu u 3akoH I'yka. M3MepeHue cuibl ¢ MOMOLIBIO
JMHAMOMETpa

3.7

SIBneHue TArOoTeHUs U cuia TsbKecTH. Cuila TSKECTH Ha JPYTHX
mwrageTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKONBXEHHUS W TpeHHe Mokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CnoxkxeHue  CwiI,  HalpaBlI€HHbIX 1O  OJHOM  TPSIMOIA.
PaBHOAelcTBYIOIIAS CUIT

3.10

[TpakTryeckue paboThI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBIKEHMS (LIapuKa B
KMJIKOCTH, MOJEIH 3JIEKTPUUYECKOro aBTOMOOWIS M Tak Janee).
Omnpenenenne cpeiHel CKOPOCTH CKOJIbXEHUS OpyCKa WM IIapHuKa
[0 HAaKJIOHHOM miockocTH. OmnpeneneHne MIOTHOCTH TBEPAOTO
TCJa. OHBITBI, ACMOHCTPpUPYIOIIUEC 3aBUCUMOCTL PaACTSXKCHUA
(redopmanuu) NpPYXKHUHBI OT HPUIOKEHHOM Cuiibl. OIBITHI,
ACMOHCTPUPYIOINHUE 3aBUCUMOCTDb CHJIbI TPCHHA CKOJIBKCHHA OT
Beca TeJa U XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH

3.11

@usnueckue SABICHUS B IPUPOAC: IPUMEPBI JIBHKEHHS C
Pa3IMYHBIMHU CKOPOCTSIMH B )KMBOW U HEXXUBOW NPUPOLE, NEHCTBUE
CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyecKkre yCTpoMCcTBa: TMHAMOMETP, MOIITUITHUKA

JIABJIEHUE TBEPJIBIX TEJL, )KMIKOCTE M TA30B

Jasnenne tBEpAoro tena. CrocoObl YMEHBIICHUS M yBETUYCHUS

4.1

JTaBJICHUS

JaBnenne raza. 3aBUCHMOCTh JIaBJieHHS] Taza oOT o00bEMa,
4.2 TEeMIICPATypPbl

[lepenavya naBieHuss TBEPABIMHU TeJIaMH, KHUAKOCTSIMU U ra3aMu.
4.3 3akoH [lackans. [IlneBMaTHUeCKHE MaITUHBI

3aBUCHUMOCTh JABJICHUS KUAKOCTU oT TJTyOUHBI.
44 I'mppocratuueckuii napagoxc. CooOrmmaromuecs COCYIbI.

['unpaBnuyeckne MexXaHu3Mbl

Atmochepa 3emnum u atmochepHoe naBneHue. IlpuuuHb

CYIIECTBOBaHMs BO3AYLIHON 00010uku 3eminu. OneiT Toppuyesiu.
45 3aBUCUMOCTh aTMOC(EPHOr0 JaBJI€HHUS OT BBICOTHI HaJl YPOBHEM

MOpst

Nsmepenne armocheprnoro nasnenus. [Ipubopsl st u3mepeHus
4.6 aTMOC(EpHOro JaBICHUS

JeiicTBre XKUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TEIO.
4.7 Britankuparomias (apxuMeioBa) cuiia. 3akoH Apxumesa
4.8 IInaBanue ten. Bo3gyxonnaBanue

ITpakTueckue pabOTHI:
49 HccnenoBanne 3aBUCMMOCTH Beca Tela B BoAe OT 00BEMa

NOTpYXEHHOW B JKMIKOCTH 4acTh Tena. OmpezneneHue
BBITAJIKUBAIONIEH CHJIBI, JEUCTBYIOIEH Ha TEJO, MOTPYKEHHOE B




KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHJIBI,
JEHCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT Macchl Tena. OMbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAOLIECH  CHIIBL,
JNENCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHOU B
JKHUAKOCTh YacTH Teda HM  OT  IUIOTHOCTH  JKUJKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOAKU M
OlpeieNieHue €€ TPY30II0IbEMHOCTH

@dusnyeckue SBICHUS B MPHUPOZAE: BIUSIHHE aTMOC(EpHOro

4.10 9

JTABJICHUSI HA )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHu4eckue yCTpoMCTBa: COOOIIAIOIIMECS COCYAbl, YCTPOMCTBO
4.11 BOJIONIPOBO/IA, THUAPABIUYECKHN TIpecc, MaHOMETp, OapoMmerp,

BBICOTOMED, MIOPLIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, OHEPT' U

5.1 Mexanudeckas padbora
52 MexaHndeckast MOIIHOCTh
53 [IpocTble MeXaHU3MBL: pbIUar, OJIOK, HAKIOHHAs IJIOCKOCTb.
' IIpaBuo paBHOBECHs pbryara
54 [TpuMeHeHMe paBMIIa paBHOBECHS phlyara K OJIOKY
«3omotoe  mpaBwiIo» MexaHWkH. Koaddumument monesHoro
3.5 JecTBUSI MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTeHuumanbHast SJHEPTrUU Teja, MOJHATOrO HAJ 3eMIEN
5.7 Kunernueckas sneprus
> [Tonnas Mmexanuueckasi JHEprus. 3aKOH U3MEHEHUS U COXPAHECHUS
5.8 MEXaHUYECKON SHEPTUr
[TpakTudeckue pabOTHI:
Omnpenenenre pabOThI CUIIBI TPEHUS TIPH PABHOMEPHOM JIBIXKEHUU
5.9 TeJla IO TOPU30HTAJIBHOM MOBEPXHOCTH. MccienoBanue ycioBuit
paBHOBecusi peiuara. M3mepenue KII/[ HaKIOHHON IUTOCKOCTH.
N3yueHue 3aKk0Ha COXpaHEHUs] MEXaHUYECKON YHEPTUHU
5.10 Du3nyecKue SIBJICHUS B IPUPOJE: PbIYAry B TEJIC YEJIOBEKA
511 TexHuueckue yCTpOMCTBA: pblyar, MOJABUKHBIA U HEIMOJIBHKHBIN
: 0JIOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon
paiiena Kon 1ementa IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
TEITJIOBBIE ABJIEHA
OCHOBHBIC TIOJIO)KCHHUS ~ MOJICKYJSIPHO-KMHETUICCKOM  TEOPHH
6.1 CTpoeHus BemiecTBa. Macca W pasMepbl MOJEKyJ. OIbITHI,
MOATBEPKIAFOIINE OCHOBHEIC MOJIOKECHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPUH
6 60 Mogenu TBEPAOro, >KUAKOTO U ra3000pa3sHOTO  COCTOSIHUH
: BemecTBa. Kpucramnuieckue u aMopgHbIe TeIa
63 OObscHEHUE CBOWCTB Ta3oB, JKUIKOCTEM U TBEPABIX TEl Ha
) OCHOBE IOJIOKEHUN MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.4 CmauuBaHue M KalWUBSIPHBIE SIBJICHUS
6.5 TeroBoe paclIMpEHNE U CHKATHE




Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO

6.6 JIBUXCHUS YaCTHI]
Buytpennsis  sHeprusi. CrnocoObl HM3MEHEHHsS  BHYTPEHHEH

6.7 SHEPTUHU: TEIUIoTepeiada U COBEpIICHUE PAOOTHI

6.8 Buner  teruonepenaun: TEILIONPOBOJHOCT, KOHBEKIINS,
W3IIyYEHUE

6.9 KosmuectBo TemnoThl. Y aenpHasi TENI0EMKOCTh BELIECTBA
TemooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TETIOBOTO

6.10 OanaHca
[InaBneHrne W OTBEpAECBAaHUE  KPUCTAUIMYECKUX  BEILECTB.

6.11 VenpHas TEI0TA IIABICHUS
[TapoobOpa3zoBanne wu koHjeHcamms. Mcnapenuwe. Kurmenwue.

6.12 VY nenbHas TEIIOTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxxHocTh Bo3nyxa

6.14 OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTA CTOPAHUS
[Tpunuuner padotel TemnoBelx aBurarenedt KIIJ[ TemioBoro

6.15 JaBurartens. TemioBble IBUTaTen U 3alUTa OKPYIKAIOIIEeH Cpeibl
3aKOH COXpaHEHHUS U TMIPEBPAILECHUS HHEPTrUM B TEIIOBBIX

6.16 mnpoueccax
[TpakTuyeckue paboTHI:

OnpiTel MO  OOHApY)XEHUIO JCUCTBUS CHUIT  MOJIEKYJISIPHOTO
MPUTSHKEHUS.

OnbITEl 110 BBIPAIIMBAHUIO KPUCTAJUIOB NMOBAPEHHOM COJM WIIU
caxapa.

OnpITel 1O  HAONMIONEHHWIO TEIJIOBOIO  PACIIUpPEHUs] Tra3oB,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue qaBieHUs BO3lyXa B OaJlJIOHE MINPHILIA.

OnbIThL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS BO3/yXa OT
ero o0bEMa 1 HarpeBaHUs WK OXJIaKICHUS.

6.17 [TpoBepka runoTe3bl TMHEWHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTyphl.
HaGmoienne n3MeHeHNs BHYTPEHHEH SHEPTUU Tella B pe3yIbTaTe
Teruionepeayu U padboThl BHEIIHUX CHIL.

HccrnenoBanne  sBIeHHWS  TEIIOOOMEHa TMPU  CMENIMBAaHUU
XOJIOTHOW U TOPSTYE BOJIBI.

Ornpezenenrie KOJWYECTBA TEIUIOTHI, MOJYUYEHHOIO BOJOW MpHU
TEII000MEeHe C HarpeThIM METAJUIMYECKUM LUIHHIPOM.
Ornpenenenne yaenbHOU TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca uCapeHusl.

OrnpezeneHre OTHOCUTENIBHON BJIAXXKHOCTH BO3/yXa.
Ornpenenenne yaenbHON TEIJIOTHI IJIaBICHUS JIbJIA.

@u3NYECKHUE SBICHUS B IIPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KalnWJUISIPHBIE SIBJICHUST B MPHUPOJE, KPHUCTAUIBI B MPUPOJE,

6.18 uznyuenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
00pa3zoBaHue pOCHI, TyMaHa, HHEs, CHeTa.

TexHuUYecKue yCTpOUCTBA: KAWJUISIPbI, TPUMEPBI UCTIOJIb30BAHUS

6.19 KPHUCTAJVIOB, >KUAKOCTHBIA TEPMOMETp, AATYMK TEMIEpaTyphl,

TEPMOC, CHUCTEMa OTOIUICHUS JAOMOB, THI'POMETPBI, IICUXPOMETP,




napoBas TypOuHa, TBUTATE]b BHYyTPEHHETO CrOPaHMUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaiys Ten. /[Ba pojia aIeKTpUUeCcKuX 3apsiioB
B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTh
7.2 CUJIBI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJI OT BEJIMYUHBI 3apS0B U
PACCTOSIHUS MEXK/Ty TeJIaMH)
Onextpuueckoe noje. HanpskEHHOCTh ANEKTPUYECKOTO MOJS.
7.3 [lpyuHIMI ~ Cymeprmo3uiuu  SJEKTPUUECKUX  moied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn ANEKTPUUECKUX 3apsJI0B. DneMeHTapHbIN
7.4 anektpuueckuii  3apan. Crtpoenue aroma. IIpoBogHuku wu
JURIIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsjia
DONeKTpUUYECKU TOK. YCIIOBUS CYILECTBOBAHMSI 3JIEKTPUUYECKOTO
76 TOKa. ICTOUHMKN OCTOSIHHOTO TOKA
JIeHCTBUSL  DJIEKTPUUYECKOTO ToKa (TEIUIOBOE, XHMHYECKOE,
77 MAarHuTHOE). DIIEKTPUUECKHI TOK B )KMJIKOCTSX U ra3ax
7.8 DnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUUECKOE HAIIPSKEHUE
ConpoTuBieHHe  MPOBOAHUKA.  YJAEIbHOE  CONPOTHUBIICHHE
7.9 BEIIECTBA
7.10 3axkoH OMa JuIs yJacTKa LEnu
7.11 IlocnenoBarenbHOE U NapauIEIbHOE COEIMHEHUE POBOJHUKOB
PaGota u MOIIHOCTH DMEKTPUUECKOro TOKa. 3akoH JIkoyms —
7.12 Tenma
DNeKTpUYeCKre e U MOTPEOUTENH dIEKTPHUECKON YJHEPTUH B
7.13 owITy. KopoTkoe 3ampikaHme
7.14 [ToctossHHBIE MAarHUTHI. B3auMo1eliCTBUE MOCTOSHHBIX MATHUTOB
MarnuTtHOoe nosie. MarHuTHOe noje 3eMJIM U €ro 3Ha4eHHUe AJis
7.15 KU3HU Ha 3emiie
Oneir  Opcrena. MarHutHoe 1ojie  3JEKTPUUECKOTO  TOKa.
7.16 [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JlelicTBUe MarHUTHOrO TIOJISI HA IPOBOAHUK C  TOKOM.
ONeKTpoABUTaTellb  IMOCTOSSHHOrO  Toka.  lMcmosb3oBaHue
717 JJIEKTPOJBUIaTeIei B TEXHUYECKUX YCTPOMCTBAX M  HA
TPaHCIIOPTE
Onpitet  ®Dapanest. SIBieHHE ANEKTPOMArHUTHOM  HMHIYKITUH.
7.18 [IpaBuno Jlenna
Onektporereparop. CmocoObl  TONYYEHHS  DIEKTPUUECKOU
7.19 SHEPTUHU. ONEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX
SHEPTUU
[IpakTuueckue pabOTHI:
OnbIThl 110 HAOTIOJIEHUIO SJIEKTPU3AIMU TeJl UHAYKIUEH U MNpu
CONPUKOCHOBEHHH.
790 HccenenoBanue neicTBUS AIEKTPUUECKOTO TOJI HA IPOBOJIHUKYU U

JIMDJICKTPUKH.
COopka u mpoBepka pabOThI SIEKTPHUECKOHN IEMU MOCTOSHHOTO
TOKA.

W3mepenue u peryinpoBaHUe CUITBI TOKA.




H3mepenue U peryanpoBaHue HAMIPSHKSHUSI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, UAYLIEro dYepes
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPA W HANPSDKEHHUS Ha
pe3ucTope.

OnbITE, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH  AJIEKTPHUECKOTO
COMPOTHUBIIEHUS TPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAIN
MIOTIEPEYHOT0 CEYCHHS U MaTepuaa.

[TpoBepka npaBuiia CIIOKEHUS HaNpPsHKEHU N npu
MIOCJIEZIOBATEIbHOM COEIMHEHUN JBYX pe3uctopoB. lIpoBepka
mpaBWiia s CHJIbl TOKa TpHU TapauieTbHOM COEIWHEHUU
pesuctopoB. OmpezaeneHue padOThl  DJIEKTPUUECKOTO  TOKa,
uayumiero  4depe3  pesuctop.  OmpeneneHue  MOUIHOCTH
AIEKTPUYECKOTO TOKA, BBIIEIIIEMOMN Ha pe3uctope. MccnenoBanue
3aBHCHUMOCTH CHJIBI TOKa, HIYIIEr0 4Yepe3 JaMIOouyKy, OT
HanpspkeHuss Ha Heill. Ompepenenme KIIJI  nHarpeBatens.
HccnenoBanne  MarHUTHOTO — B3aHUMOJEHCTBUS  MOCTOSHHBIX
MarHuToB. V3ydueHne MarHUTHOTO TOJS MOCTOSTHHBIX MarHHUTOB
npu UX 0oO0beOUHEHHHM W paszjaeneHuu. VccnemoBaHue NeicTBHS
DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenky. OTbIThI,
JEMOHCTPHUPYIOIINE  3aBUCUMOCTh  CHJIBI  B3aUMOJIEHCTBUS
KaTYyIIK{ C TOKOM M MarHuTa OT CHJIbI TOKA M HAaNPaBJICHUS TOKA B
Karyiike. M3yuenue neiicTBIS MarHUTHOTO TOJIS HA MPOBOJIHUK C

TOKOM. Konctpyupoanue u U3y4yeHue paboThl
anexkrponsurarens. M3mepenue KIIJI asnexTpoaBuraTeabHOM
YCTaHOBKH. OnbITHI o HCCIIE0BAHUIO SIBJICHUSI

3HeKTp0MaFHHTHOﬁ HHOYKIOUU: HCCIICIOBAHUC H3MEHEHHI
SHAYCHUS W HAIPABJICHUSA MHAYKIIMOHHOI'O TOKa

@usnvecKue SBICHUS B NPHUPOAEC: DJICKTPUUECKHE SBIICHUSA B
aTMocdepe, 3JEKTPUIECTBO KUBBIX OPraHM3MOB, MarHUTHOE TI0JIE

7.21 3eMi, Apeid MonrocoB, poiab MarHUTHOTO MOJIS JUIS JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHUYecKue yCTpONCTBA: 2JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocrar, CUYCTUHK AIEKTPUYECKON SHEPIUy,
JIEKTPOOCBETUTEIILHBIE puodopHl, HarpeBaTesIbHbIE
7.22 AIIEKTPONPUOOPB! (IPUMEPHI), DIEKTPUUECKHUE IPETOXPAHUTENH,
JJIEKTPOMArHUT,  DJIEKTPOJBHUIaTellb  IOCTOSHHOTO  TOKAQ,

TeHEPATOp MOCTOSHHOIO TOKA

9 KUIIACC
Kon
pazziena Kon snementa [IpoBepsieMble 371IEMEHTHI COAEPKAHUS
MEXAHUWUYECKUE ABJIEHUA

Mexannueckoe JaBWKeHHE. MarepuanibHas Touka. Cucrema

= oTcuéra

8.2 OTHOCHUTENHEHOCTE MEXaHUUECKOTO JBIIKEHHUS

8 8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE
8.4 HepaBHomepHoe  mpsimonuHeitHoe — nBwkeHue. CpenHsas
) MI'HOBEHHAsl CKOPOCTb T€Jia P HEPABHOMEPHOM JIBUYKEHUU
8.5 YckopeHue. PaBHOyCKOPEHHOE NPSMOJIUHENHOE IBUKEHUE




8.6 CBoOonnoe nmagenue. OmeITe! [ anmes
PaBHOMepHOE nBHKEHHME MO OKpyXHOCTH. I[lepmon m wacrtora
8.7 oOparieHusl. Jluneitnas u yTJ0Bast CKOpPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertnii 3akon HeroTona
8.11 [IpuHUun cynepno3uuuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
Cuna TpeHHs: CWJIa TPEHUSl CKOJBKEHUS, CHJIa TPEHHUS TOKOS,
8.13 JpyTHUe BUIBI TPCHHUS
Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOpPEHUE
8.14 CBOOOJTHOTO MaJICHUS
JBiwkenue 1iaHer Bokpyr Comnua. [lepBas kocmuueckas
8.15 cKopocTb. HeBecoMOCTh 1 nieperpys3ku
8.16 PaBHOBecue matepuanbHOl TOUKU. AOCOIIOTHO TBEPIOE TENO
PaBHOBecue TBEPIOTrO Tena ¢ 3aKPEIJIEHHOW OChIO BpaICHHS.
8.17 MowmenT cuibl. LleHTp TsokecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. Mmmynbe cumbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUKEHME
8.21 Mexanuveckas paboTa U MOIIIHOCTh
Pabora cun Ttsxectu, ympyroctd, TpeHus. CBs3b DHEPTUU U
8.22 paboThI
[ToTennmanpHas PHEPTUs Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
8.23 3emiu
8.24 [ToreHimanpHast HEPTUsi CKATOM MPY>KUHbI
8.25 Kunernueckas sueprust. Teopema 0 KUHETUUECKOW SHEPTUN
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON DHEPTUU
[IpakTnueckue pabOThI:
Omnpenenenve cpenaHeld CKOPOCTH CKOJNBXKEHUS Opycka Wiu
NBIDKEHUS IIapyuKa [0 HAKJIOHHOM IJIOCKOCTH. Orpesenenue
YCKOpPEHHs Tejla IPU PaBHOYCKOPEHHOM JBUKEHHUH O HaKIIOHHOU
IJIOCKOCTH.
HccnenoBanme  3aBUCUMOCTH  MyTH  OT  BpPEMEHH  TpU
PaBHOYCKOPEHHOM JIBI>KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rUMoTe3bl: €Cau MPU PaBHOYCKOPEHHOM ABM)XEHUU Oe3
8.27 Ha4yaJIbHOM CKOPOCTHU MYTH OTHOCSATCS KaK psiJi HEUETHBIX YHUCEN,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI
HOpMaibHOrO naBieHus. Ompenenenue KoddhuiIMeHTa TpPeHUs
ckoikxkeHus. OmnpeneneHue *KECTKOCTU MpYyKkuHbl. OmnpejaeneHue
paboThl CUJIBI TPEHHS MPU DPABHOMEPHOM JBMKEHHHM Teja IO
rOpU30HTANBFHONH ToBepXxHOCTH. Ormpenenenne pabOTHl  CHIIBI
YOPYTOCTH MpHU MOABEME TPy3a C UCTIOIB30BAHUEM HETOIBUKHOTO
Y TIOJIBUKHOTO OJIOKOB
898 duznyeckue sBICHUS B IPUPOJIE: TPUIUBBI U OTIIUBBI, TBUKECHHUE

mraneT CoJIHEYHOM CUCTCMbI, PCAKTHBHOC JBUKCHHC IKHBLIX




OpraHnu3mMoOB

Texanueckue YCTpOﬁCTBaI CIIMAOMETP, MATUUKH IIOJIOKCHMHA,

8.29 pPacCTOSIHUSL U YCKOPEHMSI, PAKEThI
MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI
KonebatensHoe JIBHYKEHUE. OCHOBHBIE ~ XapaKTEPUCTUKU
21 Kosie0aHuii: Ieproi, 4acToTa, aMIUIUTY1a
MaremaTuecknii W INPYKHHHBIM ~ MasTHUKM. lIpeBpamnienue
92 SHEPTHUH MPHU KOJIeOATETbHOM JIBUKEHUN
93 3aryxatomue kojaebanus. BernykneHnbie konebanus. Pezonanc
Mexanudyeckue  BoiHbl.  CBoicTBa  MEXaHMYECKHX  BOJIH.
[IpononbHeIe U MONIEpeYHbIE BOJIHBI. [[11HA BOJIHBI U CKOPOCTH €€
94 pacupocTpaHeHus. MeXaHH4YecKue BOJIHBIL B TBEPAOM Telle,
CEHCMUYECKHUE BOJIHBI
9.5 3ByK. ' poMKOCTH 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 Nudpa3Byk u yapTpa3Byk
[IpakTnueckue pabOTHI:
9 Omnpenenenre 4acTOThl U MepHoa KojeOaHWH MaTeMaTUYecKOro
MasiTHUKA.
Omnpenenenre 4YacTOThl M TEepUoAa KOJEOAHWN MPYKUHHOTO
MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOaHUH TTOIBEIICHHOTO
K HHUTH Tpy3a OT AnuHbl HUTH. HMccnenoBaHue 3aBHCHUMOCTH
nepuofa KojebaHWl MPYXKUHHOTO MasTHUKAa OT MAaccChl Tpy3a.
IIpoBepka  HE3aBUCHMOCTH  Iepuoja  KojebaHuil  rpysa,
MOBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH IPYKUHBI.
H3mepenune ycKopeHHsi CBOOOIHOTO MaICHUS
@usnyeckue  ABJICHUS B NPUPOAE:  BOCIPUATHE  3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSICECHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
TexHu4eckue yCTponCTBa: 3X0JIOT, HCIOJIb30BaHUE YIbTpa3ByKa B
9.9 OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbIe BOJIHBL. CBOMCTBA
10.1 AJIIEKTPOMATHUTHBIX BOJH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJH
DnekTpoMarHuTHas nmpupojaa cera. CKopocTh cBeTa. BomHOBBIC
10.3 CBOIICTBA CBETA
10 [IpakTudeckue paboThI:
10.4 N3yueHue CBOMCTB AJICKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMIIBHOTO TenedoHa
Ousnyeckue SBIECHUS B MPUPOAE: OHOJIOTHYECKOoe NeHCTBHE
10.5 BUJIUMOTO, YIETPAQHOIETOBOTO M PEHTTEHOBCKOTO H3TyUCHHIA
TexHuueckue yCTpOMCTBA: HMCIOJIb30BAHUE SJIEKTPOMArHUTHBIX
10.6 BOJIH JIJI1 COTOBOU CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast mozensb cBeta. ICTOUHMKH CBETA
1 11.2 [IpsamosnHENHOE PAaCIIPOCTPAHEHNE CBETA
11.3 Otpaxenue cera. [Tnockoe 3epkano. 3aKOH OTpaKeHUs CBETA




[Ipenomnenne cBera. 3akoH mnpenomieHust cBera. [lomHoe
1.4 BHYTPCHHEEC OTPAXKCHUEC CBETA
11.5 JIunza. Xop nydeil B IuH3e
11.6 OnTtuyeckas cuctema ¢oTtoariapaTa, MUKPOCKOTIA U TeJIECKoma
11.7 I';1a3 kak onruyeckas cucrema. bam3opyKkocTs U JalbHO30PKOCTh
Pasnoxxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CrioskeHue
11.8 CHEKTPAJIBLHBIX IBETOB. Jluicriepcus cBeTa
[TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yTIJia OTPA>KEHUSI CBETOBOTO JIyda OT
yrJia majeHusl.
N3ydeHne XxapakTepUCTHK M300paKEHUS MpPEeaMETa B MIIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yriia MPEIOMJIEHUSI CBETOBOIO JIyda
11.9 OT yIJja NaJeHUs Ha TPAHUIIE «BO3IYX — CTEKIIOM.
[Tomydenne n300pakeHHii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpeneneare  (POKYCHOTO pACCTOSHUS M ONTHYECKOW  CHIIBI
cOOMparoIIe JTHH3BI.
OnbITHI 110 Pa3IoKEHUIO OO0 CBETa B CIIEKTP.
OnbITH TIO BOCTIPUSATHIO IIBETA MPEIMETOB MPH WX HAOIIOICHUU
4yepe3 LIBETOBbIE (PUITBTPHI
®duznueckue siBieHUs B npupojne: 3atMeHus ConHina u JlyHsl,
11.10 [BETa TeJ, ONTHUYECKHE sBIEHUs B armocdepe (1BeT Heda,
pedpakius, pagyra, MUPax)
Texnuueckue yCTpOMCTBA: OYKM, TEpPUCKON, QoTroanmapar,
1111 ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
Omnpitel Pesepdopna u rutanerapHas Mojaenb aroma. Mojenb
12.1 atoma bopa
Hcnyckanue u noryonieHre ceera aroMoM. KBantsl. JIuneiuarsie
12.2 CIICKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITyIeHUS
Crpoenue aromHoro sanapa. HykioHHas Mojenb aTOMHOTO sijipa.
12.4 N3otormbl
PannoaktuBHble npeBpamenus. [lepuon nomypacnana aTOMHBIX
12.5 sep
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsiI0BOIO U MaCCOBOTO
12 12.6 YHUCEII
12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
Peakuuu cunrtesa u nenenusd saep. Mcrounnku suepruu CosHIa U
12.8 38831
Snepnas sHepretuka. JleHcTBUE paMOAKTUBHBIX M3Jy4YCHUN Ha
12.5 JKUBBIC OpraHU3MBbI
[IpakTnueckue pabOTHI:
HaGmroieHne CITOMHbIX U IMHEHYAThIX CIIEKTPOB U3ITyYEHUSI.
12.10 HccnenoBanue TPEeKOB: HM3MEPEHHE HHEPrUM  YacTHIBI IO
TOPMO3HOMY yTH (110 poTOrpadusm).
W3mepenue pagnoakTuBHOro (hoHa
12.11 Du3nYECKUEe SIBICHUS B MPUPOJIC: €CTECTBEHHbBIA PaMOAKTUBHBIN




(GOH, KOCMUYECKHE JIy4Hd, paAMOaKTUBHOE U3JIyuyeHHE MPUPOJHBIX
MHUHEpAJOB, JCUCTBUE PAJAMOAKTUBHBIX W3JIyYEHUN HA OpPraHU3M
YeJI0BEKa

12.12

TexHnyeckue  yCTpPOMCTBA:  CIIEKTPOCKON,  WHIUBUAYaIbHBIN
JO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOM ITPOI'PAMMBbBI

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TPeOOBaAHUS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS
OCBOEHHS1 OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111eTr0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[lonnmanue ponu (U3NKKM B HaydyHOM KapTUHE MHpa; CcHOPMHUPOBAHHOCTH
0a30BBIX TPEACTABICHUH O 3aKOHOMEPHOW CBS3M W TIO3HABAEMOCTH SIBICHHM
MPUPOJBI, O POJIM SKCIepUMEeHTa B (usmke, o0 cucTeMooOpa3yroliel poiu
(GU3MKK B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH, 00 IBOJIOIIH
(U3UYECKUX 3HAHWW W WX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE
MUPA, O BKJIa/Ie POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJOTUI

3HaHMsS O BUJAaX MaTepuu (BELIECTBO U IOJiE), O JABIKEHHU Kak crocole
CYLIECTBOBaHMSA Marepuu, OO0 aTOMHO-MOJIEKYJIIPHOH TEOpUHM CTPOEHHS
BELIECTBA, O (PU3NYECKOM CYLIHOCTU SBJIEHUH MPUPOAbI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3inyaTh SIBICHUS I10
OINMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOLINX
JaHHOE (U3UYECKOE SBJICHUE; YMEHHUE DPACIO3HABATH IPOSBICHUE HM3YUYEHHBIX
¢bu3nUecKux SBICHUA B OKPYKAIOUIEM MHUpE, BBIACHAS WX CYIISCTBEHHBIC
CBOMCTBA (TIPU3HAKH )

Bnagenue ocHoBaMu MOHSATUHHOTO ammapara U CHMBOJIMYECKOTO sI3bIKa (PU3UKU
U HCIIONIb30BaHME MX JUIS PelIeHHs y4eOHBIX 3a/lad; YMEHUE XapaKTepu30BaTh
CBOICTBa Tel, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3YS (pyHAaMEHTaIbHbIE
U DMIIMPUYECKUE 3aKOHBI

YMeHue onuchiBaTh U3yYEHHbIE CBOMCTBa Ten M (U3MYECKHE SBJICHUS,
UCTIONB3YS (PU3UUYECKUE BETHUNHBI

Bnanenne ocHOBaMM METOAOB HAy4yHOrO IO3HAHUSA C YUYETOM COONIOJEHMS
npaBuiI 0€30MacHOro Tpyia: HaOM0IeHHE (PU3NIECKUX SIBIICHHIM:

YMEHHE CaMOCTOSITENIbHO COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U3 JIaHHOTO
Habopa 00OpYJOBaHUS MO MHCTPYKLUH, OMMUCHIBATH XOJ ONbITa U 3aMUCHIBAThH
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOBI;

MPOBE/ICHUE MPSIMBIX M KOCBEHHBIX M3MEPEHMH (U3MUECKUX BEJIWYHMH: YMEHHE
IUIAHUPOBAaTh H3MEPEHUs, CaMOCTOATENbHO COOUpPATh HKCIEPUMEHTAIbHYIO
YCTaHOBKY 10 MHCTPYKIUH, BBIYUCIIATh 3HAYCHUE BEJIIMYMHBI U aHAJIU3UPOBATH
IIOJIyYEHHBIE pe3yJbTaThl C YYETOM 3aJaHHOM IOIPEIIHOCTH pPE3YyJIbTATOB
U3MEpEHUN;

MIPOBEACHUE HECIIOKHBIX HKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHNUM; CAMOCTOSITEIIBHO
coOupaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOAUTH MHCCIIEOBAHUE IIO
MHCTPYKLWHU, IPEJICTaBISATh MOJTYUYEHHbIE 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH B
Buje Tabaul M rpaduKoOB, YYUTHIBATh IOTPELIHOCTH, JA€iaTh BBIBOABI IO
pe3yJIbTaTaM MCCIEA0BAHUS

[Tonnmanue xapakTepHbIX CBOMCTB (hU3HUECKUX MOJEJel (MaTepralibHas TOUKa,
a0COTFOTHO TBEPIOE TEJIO, MOJCIU CTPOCHUS T'a30B, KHUIKOCTEH U TBEPIBIX TEl,
IUTaHEeTapHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOTO sipa) U yMEHHeE
MPUMEHSTH UX U1 O0BSICHEHUS! (PU3NUECKUX MTPOIECCOB

VMeHne 0OBSCHATH (bI/ISI/I‘ICCKI/Ie IMpoueCChbl U CBOMCTBaA TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa, B YaCTHOCTH,
BBIABIIATH IPUYWMHHO-CIICACTBEHHBIC CBA3U U CTPOUTH 0OBsACHEHHE C OHOpOfI Ha




HU3YUCHHBIC CBOICTBA (1)I/I3I/I‘IGCKI/IX HBJ'IGHI/II\/'I, (bI/I?;I/I‘leCKI/Ie 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

VYMmeHue pemath pacuéTHble 3agaud (Ha 0a3e 2 — 3 ypaBHEHMI), UCHOJIB3YS
3aKOHBl W (OPMYJIBI, CBS3BIBAIONINE (UIUUECKHUE BEIMYUHBI, B YACTHOCTH,
3alUChIBaTh KpATKOE YCIOBHE 3aJaud, BBIABIATh HEJOCTAIOLIUE JAHHBIC,
BBIOMPATH 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIE Ul €€ pEIIeHUs, MCIIOIb30BaTh
CIPaBOYHBIE JAHHBIC, IPOBOAUTH pAc4YE€Tbl M OLEHUBAThb PEATMCTUYHOCTH
MOJyYCeHHOTO  3HAYeHUS (U3NYECKOH  BEIWYHMHBI, YMEHHE ONpPEACIsAThH
pa3MepHOCTh (PU3NUECKON BETMYMHBI, TOJyUYCHHOH NPH peIIeHUH 3aJjauu

Vmenue XapaKTCPU30BaTh MPUHIHUIIBL )IGfICTBI/IH TEXHUYCCKUX yCTpOI\/'ICTB, B TOM
yuciae OBITOBBIX HpI/I60pOB, W IPOMBIIIJICHHBIX TEXHOJIOTMYCCKUX IMPOLECCCOB I10
HUX OIIMCAHUIO, HCIIOJb3Yyd 3HaHUA O CBOMCTBaxX (I)I/ISI/I‘-IGCKI/IX SIBIICHUN H
HCO6XOI[I/IMLIC (I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

10

YMeHHue HCHoIb30BaTh 3HAHUS O (PU3UUECKUX SBICHHUSX B MOBCEIHEBHOM KU3HU
s obecnieueHust 0€30MacHOCTH NpU OOpalIeHUH ¢ OBITOBBIMH NPHOOpaMH H
TEXHUYECKHMHU YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS W COOJIOACHUS HOPM
HKOJIOTHYECKOTO TOBEACHUS B OKPYKAIOLIECH cpejie; MOHUMaHNe HeOOXOqMMOCTH
NPUMEHEHHUS JOCTW)KEHHH (HM3MKH W TEXHOJOTMH Uil PAlMOHAIBHOTO
MIPUPOJIOTIONIE30BAHUS

11

OmnbIT Noucka, nMpeodpazoBaHusl U IMpeIcTaBlIeHUs MHGOpMaun (U3NIECKOro
COJep’)KaHusl €  HUCHOJb30BaHUEM  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH; YMEHUE OIIEHWBATh JOCTOBEPHOCTh MOJYYEHHOH MH(pOpMaLUU Ha
OCHOBE HMEIOIIMXCS 3HAHUM U JOIMOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
UCMOJb30BaTh TIPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HayyHO-IOMYJSPHYIO
TuTeparypy (PU3MYECKOrO COAEpKaHUs, CIPAaBOYHBIE MAaTEPHUANIBI, PECYPCHI CETH
WuTepHet; BnajgeHue 0a30BBIMH HaBbIKaMM NpeoOpa3oBaHUs HMHPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBl B JpYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(pOPMALUU M3 HECKOJIBKHUX
HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX

HA OI'2 11O ®U3UKE
Kon | IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
L1 Mexanudeckoe aBrkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
’ JOBUXXCHUSA
PaBHOMepHOEe u HepaBHOMepHoe JBmkeHue. Cpenusst ckopocts. Dopmyna s
1.2 | BeIYMCIIEHUS CpeHEN CKOPOCTH: V = S/t
PaBHOMEpHOE IpsIMOJIMHEMHOE JBUKEHUE. 3aBUCUMOCTh KOOPJAMHATHI T€JIa OT BPEMEHU B
ClIyyae paBHOMEPHOIO MPSMOIUHENHOTO ABUKECHUS:
13 | x(f)=x,+u.1
I'padviku 3aBUCHMOCTH OT BpEMEHU Ui MPOEKIUU CKOPOCTH, MPOEKIUHU MepeMelIeHus,
MyTH, KOOPJAUHATHI IPU PABHOMEPHOM MPSMOJIMHEHHOM JIBU>KEHUU
3aBUCUMOCTh ~ KOOpPJMHATBI Tejla OT BpPEMEHM B CIIydya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHKEHHUS:
K(f)=vo, *t+ax* 5
@opMyIIbl 11 TPOEKIUU NEPEMEIICHUS], IPOEKIIMN CKOPOCTH U MPOEKLHUH YCKOPEHUS MPU
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKEHUU:
o rL
1.4 S, )=y, 1+a,-—,
"},\'([) =Upx + 1T,
a,(f)=canst,
UHD'— !.:5"‘ =2a.s,
I'paduku 3aBUCHMOCTH OT BpE€MEHHU Uil MPOEKLUU YCKOPEHHUs, MPOEKIHH CKOPOCTH,
IIPOEKLIMU  [EPEMEILEHUS, KOOPAMHATHI IPU PABHOYCKOPEHHOM  IPSAMOJIMHEHHOM
JBUKEHUN
CBoboanoe nagenue. opmysibl, ONMUCKHIBaIOIINE CBOOOAHOE MaJIEHUE Teja 10 BepTUKAIU
L5 (IBMKEHHE Telna BHM3 WJIM BBEpX OTHOCUTENIbHO TOBepxHOcTH 3emin). ['paduku
: 3aBUCUMOCTHU OT BPEMEHU JJIsl IPOEKIMU YCKOPEHUS, MPOEKIIMN CKOPOCTH U KOOPINHATHI
IIpY CBOOOTHOM MAJICHUH Tea M0 BEPTUKAIU
CKopocTh paBHOMEPHOI'O JBMKEHMS T€JIa 110 OKPY>KHOCTH. HampaBiieHue ckopocTH.
®dopmyna a7 BEIYUCICHUS CKOPOCTH Yepe3 Paguyc OKPY>KHOCTU U TIEpUO1 0OpaIlIeHuUs:
i |
U %) -
T
16 | HentpoctpemuTensHoe yckopenue. HampaBieHne HEHTPOCTPEMHUTEIBHOTO YCKOPCHHS.

(DopMyna JJIs1 BBIYUCIICHUA YCKOPCHUA:

dopmyIa, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIlieHus:




1.7

1.8

Cuna — BektopHas pusudeckas enunarHa. CI0oKEHUE CHIT

1.9

SBnenue unepuuu. [lepssiii 3akoH HeroTona

1.10

Bropoii 3akoH HeroTOHa:!

F=m-3a

CoHanpaBie€HHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO

1.11

Bzaumopeiictue Ten. Tperunit 3akon HeroToHa:

F 1:—‘&1—.2

i

1.12

TpeHI/IC IMOKOsA U TPCHUC CKOJILKCHHA. d)opMyna JJI1 BBIYUCIICHUA MOAYJIA CUJIBI TPCHUSA
CKOJIBKCHUA !

Fro=n-N

1.13

Hedopmarus tena. Ympyrue u Heynpyrue aehopmanuu. 3akoH ynpyrou nedopmanuu
(3akon ['yka):

F=k-Al

1.14

Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUSA:
Lomy-m,
F=G. g e
R*
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO MaIeHUSI.
dopMya 17151 BBIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MoBepxHOCTH 3emun: F = mg.
JBmxenue mianer Bokpyr Coisnua. IlepBas kocmuueckas ckopocts. HeBecomocTs 1

neperpy3ku

1.15

Nmmynbe Tena — BekTopHas puznyecKkasi BeITUIHHA.
D =mu

Nmmnynsc cucremsl teil. M3menenue umnyibea. IMIysc cuiiel

1.16

3akoH COXpPaHCHUA UMITYJIbCa JIA 3aMKHYTOI71 CHUCTCMBbI TCII:
D=nyU, +m,U, =const

PeakTnBHOC NBUKEHNE




1.17

Mexanunueckas pabota. @opmyina A1 BBIYUCICHUS Pa0OThI CUIIBL:

A=Fscosa
Mexannueckas MOLTHOCTb:

v=4
:

1.18

Kunernueckas u noreHuanbHast sHeprust. @opmyiia s BBIYUCICHUS KHHETHYECKON
SHEpPIruu:

mu”
E-“{ - >

Teopema o kuHeTHUecKOU FHEprun. DopmyIia g BHIYUCICHHUS TTOTCHIIMAIIBHON YHEPTUH
Tena, MogHITOrO
Hag 3eMIIEH:

E,= mgh

1.19

Mexannueckas QHCPIusi:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmyJia A 3aKOHA COXPaHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBpanieHne MEXaHM4YECKOM SHEPTUU IPU HATMYUU CUJIBI TPEHHUSL.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE PABHIIO» MEXAHUKH.
Preryar. Mowmenr cuiiel: M - FI.
YcnoBre paBHOBECHS pblvara:

M+M +..=0
[ToaBwxHbIM 1 HenoABWXKHBIHN Ooku. KIT/] mpocThix MexaHU3MOB,

n= Ananssmas
-'i.amqez—:ziz

1.21

JlaBieHue TBEPIOTO TENA.
®opmyia 1715 BBIYMCIIEHUS JaBJlIeHNs TBEPAOIO Tema:
_F
-
Jasnenue raza. ATMochepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBiieHUE BHYTPH JKUKOCTH.

qDopMyna JJIL BBIYUCJIICHUS OABJICHUA BHYTPH ) KUAKOCTH!

p=pgh+p.,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akon Apxumena. @opmyna s ONMPeACIICHUs BHITAIKABAIOIICH CUJIBI, ICHCTBYIOIICH Ha




TCIIO, HOpr)KéHHOC B XXUIAKOCTb MUJIM Ia3:

Fpn. =PEV

Ycnosue ninaBanus Tena. [InaBanue CYJA0B 1 BO3YyXOIUIaBaHUC

1.24

Mexannueckue KonebaHus. AMIUIMTYJA, MEPUOJ M YacToTa Kosiebanuil. Dopmyra,
CBSI3bIBAOILAS YACTOTY U NMEPHOA KOJIeOaHUI:
1

V=—
&

1.25

MaremaTHuecKuil ¥ Npy>KUHHBINA MasTHUKY. [IpeBpalienue sHeprun npu KojiedareIbHOM
JBYDKCHUU

1.26

3aryxatomme Konebanus. Beinykaennsie konebanus. Pesonanc

1.27

MexanndecKrue BOJIHBI. HpOHOJ’IBHBIe N TOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTbH
pacupoCTpaHCHUA BOJIHBI:

Ah=v-T

1.28

3ByK. ['poMKOCTB 1 BbICcOTa 3BYKa. OTpakeHue 3ByKOBOM BOJHBI Ha TPAHUILIE ABYX CPE.
Wnbpa3Byk u yabTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenne cpenHell TUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH TPY)KUHBI;
KO3 QHIMEHTa TPEHUSI CKOJBKEHUs; pabOThl CUIIBI TPEHHsI, CHIIBI YIPYTOCTH; CpenHei
CKOPOCTH JBW)KEHHsI Opycka 10 HAKJIOHHOW IUIOCKOCTH; YCKOpEHHs Opycka IIpH
JIBIDKEHUH 10 HAKJIOHHOW TUIOCKOCTH; YacTOTHI M MEpHoia KojleOaHuil MaTeMaTHn4ecKoro
MasTHUKA, YaCTOTHl W Tepuoja KojeOaHWH NpYy)XKWHHOTO MasTHUKA, MOMEHTAa CHIIBI,
JICUCTBYIOIIEr0 Ha pblYyar; pabOThl CHJIBI YINPYTOCTH TPHU MOIBEME Ipy3a C TOMOIIBIO
HETIO/IBI)KHOTO OJIOKa; pabOThl CHIIBI YHOPYTOCTH TPH TOABEME Tpy3a C IOMOIIBIO
HOJBIKHOTO OJIOKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPy>KEHHOM YacTH Tena
OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJKUBAIOMIEH CHIIBI OT MAacChl Tella; CHIIBI
TPEHHS CKOJILXEHHS OT CHJIBI HOPMAJIBHOTO JABJICHUS M OT pOoJa MOBEPXHOCTH; CHIIBI
yIPYTOCTH, BO3HHUKAIOIIEH B MPYXHUHE, OT CTENEHH Ae(opManuy mpy>KUHBI; YCKOPEHUS
Opycka OT yrjia HakjOHa HAaNpaBJSIONIel; mepuona (YacTOThl) KoJeOaHWH HUTSHOTO
MasiTHUKA OT JUTMHBI HUTH; TIEpHOJia KoJeOaHU MPYKHMHHOTO MasgTHUKA OT MacChl rpy3a u
KECTKOCTH TPYKUHBI, HCCIEIOBAHUE HE3aBHCUMOCTH NepHOAa KojdeOaHWH HHTSHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Qu3suueckue s6NeHUs 8 Npupode: TPUMEPHl NBHKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
KUBOM U HEKUBOW MPUPOJIE, NEUCTBHE CHIIbI TPEHUSI B IPUPOAEC U TEXHUKE, MPUIUBBI U
OTJIMBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE IKUBBIX
OpPraHW3MOB, phIYArd B TEJE YEJIOBEKAa, BIHUSHHUE aTMOC(EpPHOTO JaBICHUS HAa >KUBOU
OpraHus3M, IUIaBaHuWE pbIO, BOCHPHUSATHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHHE,
CEHCMUYECKHE BOJIHBI, LIyHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHUAOMETP, NAaTYUKUA TOJIOKEHUS, PACCTOSHUSI U YCKOPEHUS,
JTUHAMOMETp, TOJUIUITHUKKN, PAKEThl, pblUar, MOABUXHBIM M HEMOABUXHBIA OJOKH,
HaKJIOHHAs TUIOCKOCTb, TIPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIOIIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TPecC, MaHOMETpP, OapoMeTp, BBICOTOMED,
MTOPIITHEBOM HACOC, apEOMETP, IXO0JIOT, HCTIOJIB30BaHKE YIbTPA3BYKa B OBITY U TEXHUKE

TETUJIOBBIE ABJIEHUA

2.1

OCHOBHEIEC  ITOJOKCHUS MOJIGKy.TISIpHO-KHHCTH‘-ICCKOﬁ TCOPUN CTPOCHHA BCHICCTBA.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucraminyeckue u
amop(HbIe Tena




JIBwxkenue dvactuil BemiecTBa. CBsI3b CKOPOCTH JBIDKCHHS YaCTUI[ C TEMIIEPATypOM.

22 B
POYHOBCKOE IBUXKeHHE, TUPDY3us
2.3 | CmaunBaHMUe M KallWJULIPHBIC SIBJICHUS
2.4 | TeroBoe pacHIMPEHUE U CKATHE
2.5 | TennoBoe paBHOBECHE
Buytpennsas sneprus. Pabota u Temnonepeaaya Kak crocoObl U3MEHEHUS] BHYTpPEHHEH
2.6 SHEPruu
2.7 | Buapl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIIMS, H3IIyYCHHE
Harpeanue u oxnaxzaenue ten. KonuuecTBo TEIIOThl. Y AeibHas TEIIOEMKOCTb:
28 | O=cmlt,—1,)
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX MpoLieccax. Y paBHEHUE TEIUIOBOro OajtaHca:
29 | Q+6,+..=0
Hcnapenne u konaeHcanus. M3MeHeHne BHyTpEHHEW SJHEPIUH B IIPOLIECCE UCTIAPEHUS U
2.10 | xonaeHcaruu. Kunenue »uakocTu. Y aeibHas TerioTa mapoodpazoBanus: L = O/m
2.11 | BnaxxHocTb BO31yxa
[InaBnenne u kpucramimzanus. MzMeHeHne BHYTpEeHHEW SHEPrUM IpH IUIABICHUM U
KpUCTAJIIIN3aluu. Y IebHAasl TEIUI0Ta IIaBJICHUS:
212 | 5 0O
=
i
213 BHyTpeHHsIs sHeprus cropaHus TOIUIMBA. Y JieJbHasl TEIUIOTa CrOpaHus TOIuBa: g = O/m
2.14 | ITpunaiuner paboTtsl TerioBbix apurareneid. KIIJ[ TermmoBoro apuraresns
Ipakmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METAJIMYECKOrO IMJIMHAPA; KOJUYECTBA TEIIOTHI,
MIOJlyYEHHOTO BOJIOM KOMHATHOM Temmeparypbl (UKCUPOBAHHON Macchl, B KOTOPYIO
515 | OMYLICH HarpeThli LMIUHAP; KOJIMYECTBa TEIIOThl, OTAAHHOTO HATPETHIM LMIMHIPOM,
II0CJIE OIyCKaHMsI €r0 B BOJY KOMHATHOM TEMIEpPATypbl; OTHOCUTEJIBHOM BJIa)KHOCTH
BO31yXa; YAEJIbHOM TEIUIOTHI IJIaBiIeHUs Jbjaa. MccinenoBanue W3MEHEHUs TeMIIepaTyphl
BOJIbI IIPU Pa3IMYHBIX YCIOBUSX; SIBICHUS TEIJIOOOMEHA MpPU CMELIMBAHUU XOJOAHON U
ropsiueil BoJbl; Ipolecca UCIapeHus
Qusuueckue s61eHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalMJUIAPHbIE SBICHUS B
2.16 | mpupoje, KpucTayjibl B Npupoae, uznydenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea: KaIWUISIPbl, TPUMEPbl HUCIOJIb30BAaHUS  KPUCTAJIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBasi TypOMHA, JIBUTATEIb BHYTPEHHETO CrOPaHUs
3 | OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 | Onextpuzanus Tei. J[Ba BUa JIEKTPUUECKHUX 3apsiioB
3.2 | BzaumojeicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH cOXpaHEHMsI IEKTPUUECKOTO 3apsiia




Onextpuueckoe nose. Hanpsok€HHOCTD 3nekTpuueckoro nosisd. [IpuHiun cynepno3unuu

3.4 .
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn snexrpudeckux 3apsaoB. JeiCTBHE AIEKTPUUECKOTO TOJISI HA AJIEKTPUYECKUE
: 3apsbl. [IpOBOAHUKY U JUAIIEKTPUKU
[locTosiHHbI  snekTpuueckuii Tok. JleWcTBus anektpudyeckoro Toka. Cuiaa  ToKa.
Hampstxenue.
36 |I=q/t,U=A44
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE INEKTPUUECKOE COITPOTUBIICHUE:
3.7 | R=plS
3.8 3akon Oma juist yyactka snekrpuueckoi nenu: [ = U/R
[locnenoBarenbHOE COETUHEHHE POBOIHUKOB:
W g A N P
11 ={.1‘ l.‘ :(al "'[."\.. R—R] +R\
3.9 | IlapannenpHoe coeMHEHHE TPOBOJIHUKOB PABHOI'O CONIPOTUBIICHUS:
U=U,;I=I+L;R=—.
i & 1 L .-?
CMelnaHHble COeIMHEHNS IPOBOTHUKOB
310 PaGota u momrHOCTB AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenua:
3
311 | O=I"-R-t
312 OnbIT Opcrena. MarouuTHoe 1MoJie MPSIMOTO MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOM
’ UHAYKIUHU
3.13 | MarautHoe 1noJie MOCTOSIHHOrO MaruuTa. B3anmoaeicTBre MOCTOSTHHBIX MarHUTOB
3.14 | [lelicTBME€ MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM
3.15 | Oneitel @apanes. SIBneHue 3nekTpoMarHuTHON nHAYyKUMU. [lpaBuino Jlenna
Ilpakmuueckue pabomoi
N3mepeHune 3IeKTpUYECKOrOo COMPOTUBIIECHUS PE3UCTOPA; MOUIHOCTH 3JIEKTPUUYECKOTO
TOKa; paOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHHUKE (PE3UCTOPHI,
3.16 | maMmouka), OT HampspKEHUS Ha KOHIAX MPOBOJHHUKA;, 3aBUCUMOCTH COMIPOTHUBICHHUS OT
JUITMHBI IPOBOJIHUKA, IUIOIIA/IA €r0 IMOMEPEYHOr0 CEUYEHHUS U YACIbHOIO COIPOTUBIICHHUS.
[IpoBepka mpaBuia IS OSJIEKTPUUYECKOTO HAMPSDKEHUS TMPU  MOCIEI0BATEIHLHOM
COEIMHEHUH MPOBOJHUKOB; IIpaBUiIa JJIsl CHIIbI 3JIEKTPUUYECKOI0 TOKA MPU MapajlieIbHOM
COEIMHEHUH NTPOBOJHUKOB (PE3UCTOPHI U JTaMIIOYKA)
Qu3suueckue sa61eHUsA 8 npupode. SIEKTPUUECKHUE SBICHHUS B aTMocdepe, dIEeKTPHUUECTBO
3.17 | KUBBIX OpPraHU3MOB, MarHUTHOE TMOJ€ 3eMIIH, Ipeid IMOIIFOCOB, POJIb MATHUTHOTO TOJIS

JJIA J)KU3HH Ha 36MJ’I€, TIOJIAPHOC CUSHHC




Texnuueckue ycmpoiuicmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAaT, CUETUYMK
JNEKTPUYECKOM  DHEPrHH,  DJIEKTPOOCBETHTENbHBIE  MPUOOPBI,  HarpeBaTeIbHBIC

3.18 AIEKTPONPUOOpPHl  (MPUMEPHI),  DJIEKTPUUECKHE MPEJOXPAHUTENH, AJICKTPOMATHUT,
AJIEKTPOABUIaTENb TOCTOSIHHOTO TOKA, TEHEPATOP ITOCTOSHHOTO TOKA

3.19 | DnexrpomarHuTHbIe BOIHBI. [lIKkana 31€eKTpOMarHUTHBIX BOJIH

3.20 | JIyueBast mojneinb cBeta. [IpsMmonnHeliHoe pacpOCTpaHEHUE CBETA

3.21 | 3axoH oTtpaxenus cera. Ilnockoe 3epkaino

3.22 | Ilpenomienue cBeTa. 3aKOH NMPEJIOMIICHHS CBETA

3.23 | lucniepcus cBera

394 JIunza. Xop nyueit B tuH3e. @okycHoe paccTossHue TUH3bl. OnNTHYeCKas cuja JIMH3bL: D =

) 1/F

3.25 | I'ma3 kak ontuyeckas cuctema. Onrudeckue npuoopsl
Ilpakxmuueckue pabomoi
W3mepeHne oONTHYECKOM cuibl coOuparomei  JHMH3bI;  (OKYCHOTO  PAaCCTOSHUS
coOuparolei JUH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETA U U300paKeHUs, KOraa

3.26 | mpenMeT pacroioKeH B IBOMHOM (hokyce), moka3aTesns MpeIoMIICHHs CTEKIIA.
HccnenoBanue cBoiicTBa M300paKEHUS, TIOTYUYSHHOTO C IMOMOIIBI0 COOMPAIOIIEH JIMH3HI;
U3MEHEHHM (POKYCHOTO paccTOSTHMSL JIByX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH yIjia
MIPEIOMJIEHHUS] CBETOBOIO JIy4a OT YIJIa aJEHHsI Ha TPAHUILIE «BO3YX — CTEKIIO»
Qusuueckue asnenus 6 npupooe. 3atmeHuss ConHua u JIyHbl, 1[BeTa Tell, ONTUYECKHE

3.27 sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoiicmea: O4KH, IEPUCKOII, (hoToanmapar, ONTUHIECKHUE CBETOBOIbI

4 | KBAHTOBBIE ABJIEHUA

4.1 | PaguoaktuBHOCTH. Anb(da-, 6eTa-, ramma-u3iaydenus. Peakuuu anbda-u 6era-pacnaga

4.2 | OnsiThl Peszepdopaa no paccesHuto anbda-vactuu. [lnanerapHas Mosens aToma

4.3 | CocraB aromHoOro siapa. M3zoronsl

4.4 | Ilepuon nosypacnaaa aTOMHBIX SJ€p

4.5 | SInepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsJ0BOIO U MAaCCOBOIO YHCEI
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM paJMOaKTUBHBIMN (DOH, KOCMUYECKHE

4.6 | Jlydd, paAMOAaKTUBHOE H3JIyY€HUE INPUPOIHBIX MUHEPAIOB, ACHCTBHE pPaTUOAKTHUBHBIX
M3JIy4eHUN Ha OPraHU3M YEJIOBEKa

47 Texnuueckue  ycmpoiicmea:  CIEKTPOCKOI, WHAMBHUIYaJdbHBIA  JO3UMETP, KaMmepa

Bunbcona, sinepHas sHepreTHka




	Цели изучения физики:
	Раздел 1. Физика и её роль в познании окружающего мира.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 2. Первоначальные сведения о строении вещества.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 3. Движение и взаимодействие тел.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 4. Давление твёрдых тел, жидкостей и газов.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 5. Работа и мощность. Энергия.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 6. Тепловые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 8. Механические явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Повторительно-обобщающий модуль.
	1) патриотического воспитания:
	2) гражданского и духовно-нравственного воспитания:
	3) эстетического воспитания:
	4) ценности научного познания:
	5) формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) адаптации к изменяющимся условиям социальной и природной среды:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

