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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS COCTaBJICHA HAa OCHOBE
MOJIOKEHUN U TpeOOBaHUN K pe3ysbTaTaM OCBOCHHMsS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON
nporpammsl, npeactasieHHbx B @T'OC 00O, a takxke ¢ yuérom ¢eaepanbHol pabodeil mporpaMmbl
Bocniutanus u Konuenmuu npernoaBanust yaeOHoro npeamera «dusnkay.

Conepxanue mporpammbl 10 (pU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOUIMXCS W OpraHu3alMio U3ydyeHUs (U3MKM Ha JesSTeIbHOCTHOH OcHOBe. B
nporpamMMe Mo (pu3MKe YUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTrO IMpenMeTa B peanu3aluy TpeOoBaHUN
®I'OC OOO k mnaHupyeMbIM JHYHOCTHBIM M METalpeMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBCHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILIEro
o0Opa3oBaHMUsI.

@usnka SBISETCS CHUCTEMOOOPA3YIOUIMM JUI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBICHUM, H3y4aeMbIX XUMHEH,
Ouosioruei, acTpoHoOMHEN U PU3NUECKOM reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUHYIO KapTHHY
MHUpa, IPEJOCTaBIsAeT Hanboee sicHble 00pa3ibl MPUMEHEHH Hay4YHOTO0 METO/a MO3HAHMA, TO €CTh
croco0a MoJryuyeHus JOCTOBEPHBIX 3HAHUI 0 MUpe.

Opna 3 TIaBHBIX 337124 GU3NYECKOTO O0PA30BAHMS B CTPYKType 00111ero 00pa3oBaHUsl COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOI IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaroluxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TpEANoOJaraeT OBJIAJCHHE  CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

* HAay4YHO OOBSCHSATH SABJICHHUS,

* OLEHHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHMUS;

* WHTEPNPETUPOBATh JAHHBIE M HUCIOJb30BATh HAyYHbIE JIOKa3aTelIbCTBA IS
MIOJTyYeHHS BBIBOJIOB.

Ilenn w3yueHuss (U3MKUM HaA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUsI OMNpEACNeHBl B
Konuenuun mnpenoxaBanusi ydeOHoro mnpeamera «®Pusnka» B 00pa30oBaTENbHBIX OpTraHU3AIMIX
Poccuiickoit ~ ®enepauuu, peaNu3yIOMIMX  OCHOBHBIE  00IIe00pa3oBaTelbHBIE  MPOTPAMMBI,
yrBepxkaAEHHON pewmenuem Komnernn MunncrepctBa npocsenieHust Pocculickont @enepauuu
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).

Henn nzyyenus Ppu3nKu:

* npuoOpeTeHHe WHTepeca U CTPEMIJICHUS O0ydYaroIuxcs K HAyYHOMY M3YYEHHUIO HPUPObI,

pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TIPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUA W (OpPMHpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

* (¢opMHpOBaHHE HAYYHOTO MMPOBO33PEHHMS KaK pe3ysbTaTa HM3Y4YeHHS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

* (¢opmHpOBaHUE MPEACTABICHUI O PO (PU3MKH Il pa3BUTHUS IPYTHX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHIA;

* pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeil mpodeccHnoHambHOMI
NEeSTEIbHOCTH, CBS3aHHOW C (DM3HMKOW, MOATOTOBKA K JajbHEHIIeMy OOyYeHHI0O B ITOM
HaIpaBJICHUU.

JIoCTIKEHHE ITHX IieNieil mporpaMMsbl 1o (pu3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

o0ecreynBaeTcsl pelIeHueM CIeIyoIuX 3a4ay:

* npuoOpeTeHHe 3HAHUKA O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



* npuoOpeTeHHe YMEHHUI ONMUCHIBATH M OOBSCHATH (PU3MUECKUE SBICHHUS C HCIOJIH30BAHUEM
IIOJIyYEHHBIX 3HAHUU;

* OCBOCHHE METO/IOB PELICHUS MPOCTEHIINX PAaCUETHBIX 33/1au C UCIIOJIb30BaHUEM (PU3NIECKUX
MoJieNel, TBOPYECKHUX M MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

* pa3BUTHE YMEHUI HaOMI0NaTh NMPUPOJIHBIC SBJICHHUS U BBINOJHATH OIBITHI, JTAOOpaTOpPHBIE
paboTbl M OKCHEpUMEHTAIbHbIE HCCICIOBAHUS C HCIIOIb30BAaHUEM H3MEPHTEIbHBIX
pubOpOB;

* ocBoeHue npuéMoB paboThl ¢ uHpopManuend (UINIECKOTO COACPIKAHUS, BKIIOYAs
MH(POPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3MKH, aHANIHU3 M KPUTHUECKOE OLICHHUBAHUE
uHpOpMaINH;

* 3HAKOMCTBO €O cdepaMu Mpo(hecCHOHAIBHONW AEATEIbHOCTH, CBA3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOI HAyKH.

Ha wusyuenume ¢usuku (6a30BbIi ypoBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
orBoauTcs 238 vacoB: B 7 Kilacce — 68 vacoB (2 yaca B Hejielno), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kinacce — 102 gaca (3 gaca B Heeno).

[Ipemnaraemselii B mporpamme 1o (u3MKe MepeueHb JabopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKTep, YUUTENb JIeTaeT BEIOOp MPOBEACHUS TaOOPaTOPHBIX pabOT U OMBITOB C
yu4€TOM HHAMBHUIYaJbHBIX OCOOCHHOCTEH OOYYaOIIMXCS, CHHCKAa AKCIEPUMEHTANbHBIX 3aJaHH,
IpeJularaeéMbIX B paMKax OCHOBHOTO TOCYAaPCTBEHHOT'O SK3aMeHa 10 (PHU3HKeE.

COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pasnen 1. ®dusuka u e€ posib B NO3HAHUH OKPY’KAKOIIEr0 MUpA.

®uszuka — Hayka o mpupoge. fBiaeHus npuponabl. PuU3MUECKUE SBICHUSA: MEXAHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeNMWYMHBL. 3MmepeHwe (Qu3MuecKux BenuMuMH. DuU3HUECKHE TPUOOPBHI.
[TorpemHocTe M3MepeHuii. MexxayHapoHas CUCTEMA €IMHULL.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAyKH M3y4YaloT NMPHpOIy. EcTecTBeHHOHAayuYHBI METO[
MO3HAHUSA: HAOJIOJICHHE, TMOCTAHOBKAa HAYYHOT'O BOIPOCA, BBIIBMIKEHUE THIOTE3, HKCHEPUMEHT II0
MpPOBEpKe THUIOTE3, OOBsCHEHHEe HaOmomaeMoro siBineHUs. Onucanue (U3NUECKUX SBICHUN C
IIOMOILBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIUIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®uznyeckue NpUOOPHI W TMpOLEAypa MNPSAMBIX H3MEPEHUH aHAJIOTOBBIM M IM(PPOBBHIM

pubOpoOM.

Jlabopamopuwie pabomot u onvimel.

OnpenerneHue eHbI JeIeHUs IIKaIbl U3MEPUTEIHHOTO pUbdopa.
N3mepenue paccTosHUAMN.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3sMepoOB MabIX TEIN.
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Nsmepenne Ttemmeparypsl IpU IOMOLIM KHMAKOCTHOIO TEPMOMETpAa M JaTyuKa

TEMIIEPATYPHI.

6. IlpoBenenuwe wuccieoOBaHUS 10 TPOBEPKE TUIMOTE3bl: JAIbHOCTh MOJETA IIapHUKa,
HyIJ_IeHHOFO FOpI/I3OHTaJIBHO, TEM 60.]1]3].[16, yeMm 60J'H:H_I€ BBICOTA HyCKa.

Pa3pnen 2. [lepBoHavanbHbIe CBeeHNsI O CTPOCHUH BellleCTBA.



CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbITHI, JOKa3bIBaIOIINE AUCKPETHOE
CTPOEHHUE BEILECTBA.

JlBmkeHne yactul BemectBa. CBsI3p CKOPOCTH JBWJKEHHUS 4YacTHLl C TEMIEpaTypoil.
BbpoyHoBckoe aBwkenue, muddys3us. BzaumozeiicTBue dYacTul] BeIIECTBA: MPUTSIKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEW U TBEPABIX (KPUCTAIIINYECKHUX)
Ten. B3auMocBA3b MeXAy CBOWCTBAaMHU BEIECTB B pa3HBIX arperaTHbIX COCTOSHUSAX U HUX
aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

emoncmpayuu.

1. Habmonenue 6poyHOBCKOTO IBUKECHUSI.

2. Hab6monenue nuddysun.

3. HaGmiogenue sBIeHUH, OOBSICHSAIOUIMXCS TPHUTHKCHHEM WM OTTAJKMBAHHEM YaCTHIL

BEILECTBA.

Jlabopamopusie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHUEM (PoToTrpaduii).

2. OnbIThI 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO TEHCTBHS CHII MOJICKYJISIPHOTO MPHUTSKCHHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMepHOe M HepaBHOMeEpHoe ABMkeHHEe. CkopocTb. Cpensss
CKOpPOCTb IIPY HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMEHHU ABUKECHHUS.

SIBnenue nHepuMM. 3aKOH MHEpLUUU. B3aumoneicTBue Ten Kak IpUYMHA U3MEHEHUS! CKOPOCTH
IBWOKEHMs Tesl. Macca kak Mepa uHepTHOCcTH Tena. [lnmoTtHocTs BemiecTBa. CBs3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTHka B3aumojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBbI C NOMOIIBI0 JUHAMOMeETpa. SIBleHHe TAroTeHus M cuia TspkecTu. Cuina TSKECTH Ha JPYrux
miaHetax. Bec Tema. Heecomocth. CriokeHue CuJ, HaNpaBICHHBIX 1O OJHOM MPSIMOM.
PaBHogelicTByromas cwi. Cuna tpeHus. TpeHue cKoJbXEeHHUsI U TpeHHE MOoKosl. TpeHue B Mpupoie U

TEXHHUKE.
Jemoncmpayuu.
1. HabmoneHne MexaHHYECKOTO JABMKEHHS Tela.
2. H3mepeHue CKOPOCTH NPSIMOJIMHEWHOTO IBUKEHUSI.
3. HaOmioneHue sBIEHUS HHEPIIMH.
4. HabmroneHne u3MEHEHHUs CKOPOCTH TPU B3aUMOJICHCTBUU TE.
5. CpaBHEHME Macc IO B3aUMOJECHCTBUIO TEJL.
6. CnoxeHue cui, HallpaBJIEHHBIX 110 OAHOMN IPSIMOH.

Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHne CKOpPOCTHM pAaBHOMEPHOIO JBIKEHHUs (IIapuka B IKUAKOCTU, MOJENH
ANEKTPUYECKOT0 aBTOMOOWIIS U TaK JaJIee).

2. OrmpeneneHue CpeaHEe CKOPOCTH CKOJIbXKEHHs Opycka WM [IapuKa [0 HaKJIOHHOH
IIJIOCKOCTH.

3. OmnpezneneHue MWIOTHOCTH TBEPIOTO TENA.

4. OmpITbl, JOEMOHCTPUPYIOIINE 3aBUCHUMOCTh PpACTSDKEHHsS (JeOopManuu) TMPYXKHHBI OT
IIPUJIOKEHHOMN CUIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI TPEHMSI CKOJBXEHMsS OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB.



Hasnenne. CriocoObl YMEHBIICHHS W yBENWYeHHs aaBlieHus. JlaBieHue raza. 3aBHCHUMOCTH
JaBJeHHus raza otT o0wnéma, TemmepaTypsl. [lepemaua maBiieHuss TBEPABIMU TEIAMH, KUAKOCTIMH H

razamu. 3akoH Ilackans. [THeBMaTudyeckre MamuHbl. 3aBUCUMOCTD JTABJICHUS KUAKOCTH OT TITyOHUHBI.
I'mapocratuueckuit mapanokc. CooOmatomniecs cocynbl. I napaBinyeckiue MeXaHu3Mbl.

Atmocdepa 3eman u atMochepHoe naBieHue. [IpuunHbI CyIecTBOBaHUS BO3AYIIHOW 000I0YKH
3emmu. OmbiTr Toppuyermnu. M3mepenue atMocgepHOro aBieHHUs. 3aBUCUMOCTb aTMOC(epHOro

JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl At u3MepeHus: arMocepHOTo AaBJICHUS.
JleficTBUE )KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxuMea0Ba) Cuia.
3akoH Apxumena. [InaBanue ten. Bosagyxomnnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbH JaBIEHMS raza OT TEMIIEPATYPHI.

2. llepenaua naBieHHs KUAKOCTHIO U Fa30M.

3. Coolmaroniecs cocy/bl.

4. T'mapaBnudeckuil mpecc.

5. TlposiBaeHue neidcTBHUs aTMOC(HEPHOTO JTABICHUSI.

6. 3aBHCHMOCTH BBITAJIKHBAIOIIEH CHIBI OT 00BEMA MOTPYKEHHOW YacTU Tela M IUIOTHOCTH

% N

JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1maBaHus TEN: IJIABaHUE WIM MOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOILECHUS
IUIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopuwie pabomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIEe OT 00b&Ma MOrpyKEHHON B KHUJIKOCTb YaCTH
Tena.

Onpenenenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KHUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI, IEUCTBYIOIIEH HA TEIO B KUAKOCTH, OT
MAaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHIIbI, IEHCTBYIOLIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM M OINpefAesieHue eé
Ipy30I0AbEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTBH. JHeEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTbie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBHiiO paBHOBECHS phluara.
[IpumeHeHue mpaBuia paBHOBECHs pbldara K 010ky. «3ojoToe mpaBuio» mexaHuku. KIIJ] mpoctbix

MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunernueckas n noreHuuanbHas sHeprus. lIpeBpamienue onHoro suaa
MEXaHUUYECKOHN HEPIUHu B APYroil. 3aKOH COXpaHEHUS JHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenue pabOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JBUKCHHUHU TEJa 0 TOPU3OHTAIBHOM
MIOBEPXHOCTH.

2. HccnenoBaHue ycnoBuid paBHOBECHS phluara.

3. Wamepenune KII/] HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOUN SHEPTUU.



8 KUJIACC

Pa3nen 6. TerioBble ABJIEHHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKON Teopuu CTpoeHusi BemiecTBa. Macca u
pa3Mepbl  atoMOB M MoOJeKyd.  OnbITel,  MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIAPHOKMHETUYECKON TEOPHUHU.

Mognenu TBEPAOro, KUIAKOTO M Ta3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEN HAa OCHOBE MOJIOKECHUU
MOJIEKYJISIPHO-KUHETUYECKOW Teopun. CMaurMBaHUe U KaNMWUISIpHBIE siBJIEHUS. TeIuioBoe paciuupeHue
U CXKaTue.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTbIO TEIJIOBOTO JABUKEHUS YacTUll. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsT BHYTPEHHEH SHEPTUU: TEIUIonepenada u coBeplieHne paboTel. Bussr
TEIUIONEPEIaun: TEIUIONPOBOIHOCTh, KOHBEKLIUSI, H3TyUCHUE.

KonmuuecTBO TemnoTel. YAenbHas TEINIOEMKOCTh BeIeCTBA. T1emIo0OMEH M TeIIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OamaHca. [lnaBieHne W OTBEepJEBAaHUE KPHUCTAIUTHUECKUX
BEIIECTB. YienbHas TerioTa IasieHus. [lapoobpazoBanue u xonaeHcauus. Mcnapenne. Kunenue.
VYaenbHas TeEIIOTa NapooOpa3oBaHMs. 3aBUCHMOCTH TEMIIEPATypbl KHUIIGHHS OT aTMoc(hepHOro
JIaBJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus ToIMBa. Y IeiabHas TEIJI0Ta CrOPAHUS.

[Mpuanmme! padoTs! TermnoBeix apurateneid KI1J[ remmosoro npuratens. TerinoBeie ABUTATEIN U
3alIUTa OKPYKarOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO IBHIKEHUSI.

Ha6monenue nuddysum.

HaGmoienue sSBiIeHU CMAaYMBaHUS M KAMAJUTSIPHBIX SIBIICHUIA.
HaGuroieHre TemioBoro pacmpeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAaTPEBAHUU WIIA OXJIAKICHUH.
[IpaBuna usmepeHus Temneparypsl.

Bunel reruionepenaun.

OxnaxkieHue Ipy COBEPIICHUH PaOOTHI.

9. HarpeBanue rpu coBepIieHUH paOOTHl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHME TEMIOEMKOCTEN pa3IMYHbBIX BELLIECTB.

11. HaOnroaeHue KUTIEHUS.

O NN R WD =

12. HabnroneHre mocTOSTHCTBA TEMIIEPATYPhI MPU TIABIICHUH.

13. Mopenu TeniaoBbIX ABUTATEIEH.

Jlabopamopuwie pabomst u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKCHHSL.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIH caxapa.

OnbITH 10 HAOTIOCHHUIO TETIOBOTO PACIIUPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBICHUS BO3AyXa B OAJUIOHE IIIIPHIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro o0bhEMa U HarpeBaHUs
WA OXJIAXKICHUSI.

ARl e

6. IlpoBepka TrUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIUHBI  CTOJIOMKA OJKUIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIepaTyphl.



7. HabmioneHue N3MEHEHUsI BHYTPEHHEH SHEPTUH Tella B pe3yibTaTe TeIUIonepeayl U padoThl
BHEILIHUX CHUII.

8. HccnenoBanue siBiIeHUS TEIUI00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOABI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJOW NMpPH TEIUIOOOMEHE C HarpeThbiM
METAJNINYECKUM LIUJIUHAPOM.

10. Onpexenenne yaenbHOU TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCrnapeHusl.

12. Onpezenenrie OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

13. Onpenenenre yaenabHOU TEIIOTHI MIJIABIACHUS JIbJA.

Pasnen 7. DiekTpuyeckne 1 MArHUTHBIE SIBJICHHS.

OnexTpuzanus Tena. [[Ba poja 3IEKTpUUECKHX 3apsiioB. BizanMopelcTBHe 3apsKEHHBIX TEI.
3akoH KyioHa (3aBUCMMOCTb CHJIBI B3aUMOAECMCTBMSI 3apsDKEHHBIX TENl OT BEIMYMHBI 3apsiioB U
PacCTOSHUS MEXy TEJIaMu).

Onexrpuueckoe mnozie. Hampspk€HHOCTH 3nekTpuueckoro mnoid. IlpuHnun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DIEMEHTapHBIN 3iIeKTpuueckuil 3apan. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsija.

DNEeKTpUUYECKUI TOK. Y CJIOBHSI CYIIECTBOBAHNUS MIEKTPUIECKOr0 TOKA. ICTOUYHMKN IOCTOSTHHOTO
TOKa. JleMCTBUSL 3JIEKTPUUECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B
KHUJIKOCTSAX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. JneKTpudyeckoe HampspkeHue. COnpoTHBIEHHE TPOBOAHMKA.
VYaenpHOEe compoTHBIEHHE BemiecTBa. 3akoH Oma i ywactka unenu. llocnenoBatenbHoe
NapajuIeJIbHOE COEIUHEHNE ITPOBOJIHUKOB.

PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH JDkoymns—JleHia. DinekTpudyeckue LEnud U
NOTPEeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOopoTkoe 3aMbIkaHHeE.

IlocTostHHBIE MarHuThl. B3auMOACHCTBHE IIOCTOSIHHBIX MArHUTOB. MarHuTHoe IOJe.
MarnuTtHoe moje 3emiid U ero 3HadeHue Mg Ku3HU Ha 3emuie. OnbIT Opctena. MarHutHoe molsie
AJIEKTPUYECKOr0 TOKa. IIpMeHeHHe 31eKTpOMarHuTOB B TEXHUKE. [[eHICTBME MarHUTHOrO MOJS Ha
IIPOBOJAHMK C TOKOM. DJEKTPOABUIATEIb IOCTOSHHOIO TOKa. Vcnosiab3oBaHUE 3J1EKTpOABUTaTENe B
TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

OneiTel  ®Papanes.  SBneHue  snekTpoMarHuTHOM — mHAyknuu.  IlpaBwio  Jlenna.
Onexrporeneparop. CrocoObl TOMYYEHHS  DJIEKTPUUYECKOW HHEPrud. JIEKTPOCTAHIMKM  HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKTpu3alus Tel.

JIBa posia JIEeKTpUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpOoUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DnexTpocTaTuuecKas HHIYKIIMSL.

3aKOH COXpaHEHMS PIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKYN U TUATIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

M cToYHMKH TOCTOSITHHOTO TOKA.
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9. JleicTBUs 3IEKTPUUECKOTO TOKA.

10. DnekTpuyeckuii TOK B KUJIKOCTH.

11. I'a30BBIit pa3psia.

12. 3mepeHne Cuilbl TOKa aMIEepPMETPOM.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MepeHne 3JIeKTPUYECKOr0 HAIPS)KEHUS BOJIBTMETPOM.

Peocrar u mara3uH CONPOTUBIICHUN.

BzaunmopeiicTBre IMTOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3eJICHUS TIOJIFOCOB MArHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmnsIT OpcTena.

MarnuTtHOe noje Toka. JIeKTPOMarHmr.

JlelicTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue ABiIeHUS 2JIEKTPOMAarHUTHOM MHIYKIIUU.

OmnbiTel @apanes.

3aBUCHUMOCTb HaIIPaBJIEHUS UHIYKIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopusie pabomot u onvimel.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOAEHUIO 3JIEKTPU3ALUH TEJ MHAYKLINEH U IPU COIPUKOCHOBEHHUU.
HccenenoBanue neicTBUSA MIEKTPUUECKOTO M0JIS HA IIPOBOJHUKHU U TUDJICKTPUKH.

C6opka 1 mpoBepka pabOThI ANMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryjJnpoBaHue HaIPSKCHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYINETO 4Yepe3 PE3UCTOpP, OT CONPOTHUBIICHMS
pe3UCTOpa U HANPSKEHUS Ha PE3UCTOpeE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTHUBIIEHNUS IPOBOHUKA OT
€ro JUIMHBI, IUIOLAAH [OIIEPEYHOr0 CEUEHMs U MaTepHalla.

IIpoBepka mpaBuiIa CIOKEHHsS HANPSIKEHUHM IIPU IIOCIEAOBATEIIBHOM COCIMHEHUM [BYX
PE3UCTOPOB.

IIpoBepka nmpaBuia AJisl CUIIBI TOKA MIPU NAPAJIIEIIBHOM COSJUHEHUN PE3UCTOPOB.
Omnpenenenue paboThl AEKTPUIECKOTO TOKA, UAYILETO YEPE3 PESUCTOP.

Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepes3 JIaMIIOUKY, OT HAIIPsKCHUS Ha HEH.
Onpenenenne KII/] narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJIEHUCTBYSL IIOCTOSIHHBIX MATHUTOB.

N3y4eHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB ITPU UX OOBENUHEHUH U Pa3JIEIICHUN.
HccenenoBanue AeCTBUSA IEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOACHUCTBHUS KaTyIIKM C TOKOM H
Mar"urTa oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYLIKE.

N3yueHne neicTBUs MArHUTHOTO IIOJIsI HA IIPOBOAHUK C TOKOM.

KonctpyupoBanue u u3yueHue padoThl SJIEKTPOABUTaTENs.

N3mepenue KIIJI anexTpoaBUraTenbHON yCTaHOBKH.

OnpITBl 1O HUCCIEIOBAaHUIO SBJICHUS 3JEKTPOMAarHUTHOM MHIYKIUHU: HCCIIEI0BAHUE
M3MEHEHUI 3HaYEHUs U HaIlPaBJICHNS NHAYKIIMOHHOTO TOKA.

9 KJIACC
Pasznen 8. Mexanudeckne siBJIeHHU.
Mexanudeckoe naBmkeHue. MarepuanbHas Touka. Cucrema orcyéta. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBHKEHUsA. PaBHOMEpHOe  mpsMoJiMHEiHOe — nBuwxkeHue. HepaBHoMepHoe
npsiMoJIMHEHOe BMKeHue. CpellHsAsl © MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHIKEHHH.



Yckopenue. PaBHOyCKOpeHHOE mpsMoynHelHOe nBuxkeHne. CBoOomHoe mnaneHue. OMBITHI
lNanunes.

PaBHOMEpHOE ABIXKEHHE 110 OKpY>KHOCTH. [leproa u yactoTta obpaienus. Jluneiinas u yriosas
CKOpOCTH. LleHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

Ilepeiii 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herortona. Ilpuninun
CYNEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUS CKOJIbXEHHS, CUJIa TPEHMsI MOKOs,
JIpyTrue BUIbI TPEHUS.

Cuna TsHKecTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOMHOTrO majeHus. [IBrkeHue
wia"eT Bokpyr CousHua. IlepBas kocMuueckast ckopocTb. HeBecoMoCTh U meperpyskHu.

PaBHOBecue MmartepuanbHOU TOYKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecwe TBEpPAOro Temna C
3aKPEIUIEHHON OCBIO BpaleHus. MomMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenwe wumnyiabsca. VMiynbec cuiibl. 3aKOH COXPAaHEHHs HMILYJIbCa.
PeakTuBHOE ABUKECHUE.

Mexanunueckasi paboTa ¥ MOUTHOCTh. PaboTa cui TskecTH, ynpyroctH, TpeHus. CBs3b SHEPruu
u pabotel. [loTeHnmanbHas SHeprus Tejia, MOAHATOrO HAaJ| MOBEPXHOCTHIO 3emiu. lloTeHuuanbHas
SHEprus cxkaTol npykuHbl. KuHermueckas sHeprus. TeopemMa O KMHETHUYECKON HSHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIHUN.

Jemoncmpayuu.

1. HabmoneHne MexaHHUECKOTo JBMXKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHME NyTEW U TPAEKTOPUN ABMXKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO PAa3HBIX
TeJl OTCUETA.
N3mepenne CKOpOCTH U yCKOPEHHUSI PSAMOIUHENHOTO JBUKECHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOT'O IBHKCHMUS.
HabmtoneHue nBHXeHUs Tela 10 OKPYKHOCTH.
Habntonenne MexaHUYeCKHX SIBICHUH, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» mnpu

A

e paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAaCChl Tea U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmroneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBUYKEHUU.

10. Ilepenaua umnyssca npu B3aUMOAECHCTBUU TEI.

11. [IpeobpazoBaHust SHEPTUU MPH B3aUMOACHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITYJIbCa MPU A0COTIOTHO YIPYTOM B3aMMOACHCTBHUH.

14. HabmoieHne peakTUBHOTO JABHKCHHS.

15. CoxpaHeHne MeXaHHUECKOM YHEPTUU TIPU CBOOOIHOM A ICHUH.

16. CoxpaHeHre MEXaHUUECKON 3HEPTUN IIPU JBMKEHUM Teja MO JEHCTBUEM NPYKHUHBI.

Jlabopamopusie pabomot u onsimel.

1. KoncTpyupoBaHMe TpakTa Julsl pa3rOHAa M JajdbHEMIIEro paBHOMEPHOIO JBMIKEHUS LIapuKa
WIM TEJIEKKH.

2. OrmpeneneHue CpeiHEH CKOPOCTH CKOJBKEHUs Opycka WM JBIJKEHHUS INapUKa 10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tejla IpPU PABHOYCKOPEHHOM JBM)KEHMM II0 HAKJIOHHOM
IIJIOCKOCTH.

4. WccnenoBaHue 3aBHCHMOCTH IyTH OT BPEMEHM NpPU PaBHOYCKOPEHHOM IBIKEHHH O€3
Ha4aJIbHOW CKOPOCTH.



5. TIpoBepka TrUmoTE3bl: €CIU MPH PABHOYCKOPEHHOM JABIDKECHHM 0€3 HAa4ajJbHOH CKOPOCTH
IIyTH OTHOCATCS KAaK PsJl HEYETHBIX YUCEJ, TO COOTBETCTBYIOILIME IPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHHUSI CKOJIBKEHHS OT CUJIbI HOPMAJIBHOTO JJaBJICHUS.
Onpenenenne ko3 uimeHTa TpeHus! CKOIbKEHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

0O 0o

Omnpenenenue pabOThl CUIIBI TPEHHSI IPH PABHOMEPHOM JIBHKEHHUH TeJla TI0 TOPU30HTAIbHON
IIOBEPXHOCTHU.
10. Onpenenenue pabOTBI CHUIIBI  YIPYTOCTH TMPH TOABEME Tpy3a C HCIOIH30BAHHEM
HETIOABIKHOTO U TIOABMKHOTO OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEHUS YHEPIHH.

Pasnen 9. Mexannueckne Kos1e0aHUsI M BOJIHBI.

Konebarenbnoe nBmxenne. OCHOBHBIE XapakTEPUCTUKHM KOJEOaHM: MEpHUOJ, YacToTa,
amMIuuTyaa. MaTeMaTHuecKuil U npyKUHHBINA MasTHUKH. [IpeBpalenue sHepruu npu KonedareaIbHOM
JBUKECHHH.

3aryxatomme KonebaHusi. BoiHyxkneHHble KoneOanus. Pe3onHanc. MexaHudeckue BOJHBI
CpoiicTBa MexaHn4yeckux BOJIH. IIpoposnbHble M monepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE, CEHCMUUYECKHE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpaxkeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmtonenue koneOaHMii Tes MO/ 1EHCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U HA TIPY’KUHE.

HaGumroieHne BBIHYKICHHBIX KOJI€OaHUM U pe30HaHcA.

PacripocTpaneHnne npoAoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKycTHYEeCKUH pe30HaHC.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenue 4acTOTHI U EPUOJIA KOJICOAHUI MaTEeMaTHIECKOTO MAasgTHUKA.

2. OrmpeneneHue YacTOTHI M NEPUO/Ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCHMOCTH INEpHOAa KOJeOaHH MOABEUICHHOTO K HUTH I'py3a OT JUIMHBI
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HUTH.
4. W ccnenoBaHue 3aBUCUMOCTH NIepro/ia KoJeOaHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
5. TIpoBepka HE3aBUCHMOCTH IEpHOAA KoJeOaHUN TPy3a, MOJBEIIEHHOTO K HHUTH, OT MAacChl
rpysa.
6. OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpHOJa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
7. WI3mepeHue yckopeHUsi CBOOOTHOTO MaICHUS.
Pasnen 10. DneKTpoMarHuTHOE 10JIe M JIEKTPOMarHUTHbIE BOJIHBI.
DONEKTPOMarHuTHOE I0Je. DJIEKTPOMAarHUTHblE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTPOMAarHUTHBIX BOJH. VICII0/Ib30BaHNE AIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.
OnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBa CBETA.
Jemoncmpayuu.
1. CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimel.
1. HM3ydeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIedoHa.



Pa3nea 11. CBeToBLI€E IBJICHUS.

JlyueBas mozenb cBeta. Mctounuku ceta. [IpsimonuueliHoe pacnpocTpaHeHUE cBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3aKkoH OTpaKEHUS CBETA.

IIpenomiienne cBeta. 3akoH NpeloMieHUs cBeTa. [lonHOe BHYTpEHHEE OTpak€HUE CBETA.
Hcnons3oBaHue MOTHOIO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOJAX.

Jlunza. Xox nydedt B auH3e. Onrudeckas cucrema (oroanmnapara, MUKPOCKONA M TEJIECKOIA.
I'ma3 xak onruyeckas cucrema. bam3opyKkocTs U JalbHO30PKOCTb.

Paznoxenue Genoro cera B crekTp. OmbiTel Hbtorona. CrokeHHE CHEKTPajIbHBIX IIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.
[IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyyenne n300paXkeHU B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.
OnTHyeckuil CBETOBO.
Xon nydeit B cobuparoleit JIuH3e.
XoJ J1y4el B pacCEeUBAIOLLEH JIUH3E.
[Tonyuyenne n300paXKeHUI C ITOMOUIBIO JTUH3.
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9. Tpunuun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogensb riasa.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. ITonyuenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopuvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUs CBETOBOIO JIydya OT yrja MaJeHusl.
2. W3ydeHue XapaKTepHCTUK U300paKEeHHs IPEIMETa B TUIOCKOM 3epKalie.

3. HccnepnoBaHue 3aBUCMMOCTH YIVIa NPEJIOMIIEHHMsS CBETOBOIO Jyda OT YIVIa NaJEHUS Ha
I'PaHULE «BO3LyX—CTEKIJION.

[TonmyuyeHne n300paXKeHU C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

Omnpenenenne GOKYCHOT'O PACCTOSHUS U ONITUYECKOMN CHUIIBI COOMpArOIEei INH3BL.
OMnBITH IO Pa3IOKEHUIO OENIOro CBETa B CIIEKTP.

No v A

OMnBITH IO BOCIIPUATHIO IIBETA IPEAMETOB NP UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

Pa3zle.11 12. KBanTOBBIC ABJICHHUS.

OmnbiTel Pezepdopna u rumanerapHas mojens atoma. Mozens atoma bopa. Hcmyckanuwe u
IOrJIoUIEHUE cBeTa aToMOM. KBaHThI. JInHEHUaThle CIIEKTPHI.

PagnoaktuBHOCTB. Anbga, 6era- U raMMa-uzinyueHus. CtpoeHnue aroMHoro siapa. HykimonHas
MoJienb aToMHoro snapa. M3oronsl. PannoaktuBHble npespaieHus. [lepuon nomypacnana aTOMHBIX
anep.

SAnepHble peakuuy. 3aKOHBl COXPAaHEHHUsS 3apsiIOBOTO U MAaCCOBOTO YHMCEN. ODHEPIHsl CBA3U
aTOMHBIX sifep. Csi3p Macchl W 3Hepruu. Peakuum cuHTe3a U aeneHus saep. VICTOUHMKM 3Hepruu
CounHua u 3BE31.

SAnepHas oHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CnexkTpsl U3IydeHus U MOIJIOIIEHNUS.

2. CnekTtpsl pa3JIM4YHbIX I'a30B.

3. CunexTp BomopoJa.

4. Habmonenue TpekoB B kamepe Buibcona.



5. Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrpauus nsinydeHus NpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopusie pabomot u onvimel.

1. HabmoneHue CIONIHBIX U JIMHEHYATBIX CHEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TpEKOB: W3MEPEHUE DHHEPIMM YaCTUIBl 110 TOPMO3HOMY IIyTH (IIO

¢dororpadusm).

3. Usmepenue paaroakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-00001IAI0IIIHIT MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIONINI MOYNTb TPEAHA3HAYEH /IS CUCTEeMaTHU3alud U O00O0OIIEeHUS
MPEIMETHOTO COJIEPYKaHHUS W OMBITA JEATENBHOCTH, MPUOOPETEHHOrO NMpPU HM3YyYCHMHM BCETO Kypca
¢u3uKy, a Takxke A7 MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMeHy MO (usuke ams
o0yyaromuxcs, BBIOPaBIIMX 3TOT yUEOHBINH MPeMeT.

IIpu u3yueHun NaHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA
OCHOBE KOTOPBIX O0ECIEUYMBACTCS IOCTHIKEHHE NPEAMETHBIX M METAlpeAMETHBIX IUIAaHUPYEMBIX
pe3yabTaToB 00ydeHus, (HopMupyeTcs eCTeCTBEHHOHAy4YHas TIPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOIOB UCCIIEJIOBAHUS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBIIAJICHUE YMEHUSAMH OOBACHATH (PU3NUECKUE
ABJICHUS, IPUMEHSSI IIOJyYEHHBIE 3HAHMS, pelaTh 3aJayd, B TOM UHUCJIE KauyeCTBEHHbIE U
SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATIBHO JEATENBHOCTHBINA XapakTep JAaHHOTO pasjera pealn3yercs 3a C4€T TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPE/IaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHHWH paclo3HaBaTb W HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HU;

UCTOJIb30BaTh HAyYHBIE METOJbl HCCIENOBaHUS (DU3MYECKHX SIBJICHUH, B TOM 4YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI Han0O0JI€e BaXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIpUMED,
IIPAKTUYECKOI0 UCIIOJI30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTMH HAa OCHOBE 3aKOHA IIPEBPALECHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B DHEPTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 110 ®U3ZUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA
Nzydenne pusmku Ha ypOBHE OCHOBHOTO OOIIET0 O0Opa30BaHMS HAIPABJICHO HA JTOCTHIKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesynbraTte uzyueHus UMK Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs y 00y4aromerocs
OyayT chopMupoOBaHBI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI B YACTH:
* 1) naTpHOTHYECKOI0 BOCIIUTAHUS:
* - IPOSIBJICHUE UHTEpEca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3UUECKOM HAyKH;
® - [ICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB,;
* 2) rpakIaHCKOIO M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
®* - TOTOBHOCTh K aKTHBHOMY YyYacCTHIO B OOCYXXJECHHUHU OOIIECTBEHHO 3HAYMMBIX MU ITHUYECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MIPUMEHEHHUEM JTOCTHKECHUN (PU3UKH;
® - OCO3HaHHME BaJXHOCTH MOPAJIbHO-ITUUYECKHUX IPUHLUIIOB B I€ATEIBHOCTH YUEHOTO;
* 3)3CTeTU4eCKOro BOCIUTAHUSA:
® - BOCHPHUATHE ACTETUYECKUX KauecTB (PHU3MUECKOW HAyKH: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
* 4) NEHHOCTH HAYYHOIO NO3HAHHUSA:



® - 0CO3HAHME IICHHOCTH (PU3NYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUH, BA)KHEUILIEH COCTABIIAIONIEH KyIbTYpPBI;

* - pa3BUTHE HAYYHOH JH0003HATETLHOCTH, MHTEPECA K UCCIIEA0BATENBCKON A TEIbHOCTH;

* 5) popmMupoBaHus KyJbTYPbI 310POBbSl H IMOLHOHAJIBHOI0 0J1ar0NOTyYHs:

* - OCO3HAHME LIEHHOCTH Oe30macHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BRXHOCTH TpaBWJI OE30IaCHOTO MOBEJIEHHS Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKHM U
TETIOBBIM 000PYAOBAaHHEM B JOMAIIIHUX YCIOBUSX;

* - c(hopMUPOBAaHHOCTh HaBbIKA pe(dIEKCHM, NMPU3HAHUE CBOEr0 IpaBa Ha OMIMOKY M TAaKOTrO XKe
IpaBa y Jpyroro 4eioBeKa;

* 6) TpyAOBOro BOCIIMTAHUS:

* - AaKTHBHOE Y4YacTHE€ B pEUICHUM INPAKTHUUECKUX 3ajad (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHu3aliy, TOpo/a, Kpas) TeXHOJOTHYECKOH M COIUAIbHOW HANpaBIEHHOCTH, TPEOYIOIIHMX B
TOM 4HCJIe U PU3NIECKUX 3HAHUM;

* - UHTEpeC K MPAKTUYECKOMY M3Yy4EHUIO podeccuil, CBA3aHHBIX ¢ (PU3HUKOMH;

* 7) 3K0JI0TM4€eCKOr0 BOCIIUTAHMS:

* - OpHMEHTalMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUH Ul pelIeHUs 3a1ad B 001aCTH OKpPYKalowIeH
cpelbl, TUIAHUPOBAHMS MOCTYNKOB M OLIEHKHM MX BO3MOKHBIX IMOCJEICTBUH Il OKpYXKaromen
cpenbl;

* - 0CO3HaHME TTI00ATBHOTO XapaKTepa KOJIOTMYECKHX MPoOIeM U IMyTel UX PeLIeHHUs;

* 8) azanTauMM K M3MEHAIOLIHMCH YCIOBHSIM COLUATBHOI M MPUPOIHOI cpeabl:

* - moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BHINOJIHEHUU HCCICIOBAHUN M NMPOEKTOB (PU3UUECKOM
HaNpPaBJICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM JIPYTHX;

* - [IOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eATEIbHOCTD;

* - noTpeOHOCTh B ()OPMHUPOBAHMWU HOBBIX 3HAHWUU, B TOM 4HCIE (POPMYJIUPOBATH UJIEH, TOHATHS,
THIIOTE3bI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

* - oco3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;

* - JUIAHUPOBAHME CBOETO PA3BHUTHUS B MPUOOPETECHUH HOBBIX (PU3NUYECKUX 3HAHUH;

® - CTpPEMJICHUE aHAJTM3UPOBATh U BHISBIATH B3aUMOCBSI3U MPUPOJIBI, 0OIECTBA U IKOHOMHKH, B TOM
YHCIIe ¢ UCTIOIb30BaHNEeM (DPU3NYECKUX 3HAHUA;

® - OLIGHKA CBOMX JCWCTBUIl ¢ YYETOM BIUSHMSA Ha OKPY)KAIOLIYIO CPEy, BOSMOXKHBIX II100aIbHBIX
MOCJIEZICTBUM.

METAIIPEJMETHBIE PE3YJIBTATHI
B pe3ynbraTe oCcBOCHHS MPOrpaMMEI 1O (QU3UKE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS Y
oOydatomerocss  OyayT  cOpMUpOBaHBI ~ MeTalpeAMeTHbIe  Pe3yabTaThl,  BKIIOYAIOIINE
ITIO3HABATCIJIbHBIC yHHBepcaanHe yqe6HHe I[ef[CTBHSI, KOMMYHI/IKaTI/IBHbIe YHI/IBepCEUH:HBIe y‘IGGHBIe
JeUCTBUS, pETyIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ICHCTBUS.
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue AeMcTBUA:
*  BBIABIATH U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU O0BEKTOB (SIBJICHUN);
* YCTaHaBIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIacCH(PUKALKU, OCHOBAHUS Ui 000OUIeHUS U
CpaBHEHUH,
* BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B paccMaTpUBaeMbIX (akTax, MAHHBIX U
HaGHIOI[eHI/I}IX, OTHOCSIINXCS K (1)I/I3I/I‘-IGCKI/IM SIBJICHUAM,



BBISIBJIATh TIPUYMHHO-CIICJCTBEHHBIE CBSI3W TpU  HM3YyYCHMHM (U3NYECKUX SIBICHUH U
NPOIIECCOB, JeNlaTh BBIBOJBI C HCIOJB30BAaHUEM JEAYKTHUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3IX (PU3NUECKUX BEITHUYNH;
CaMOCTOSITENIFHO BBIOMpAaTh CIOCO0 pemeHus ydeOHOW (u3mueckoi 3amauu (CpaBHEHHUE
HECKOJIbKMX  BapuUaHTOB  pEIICHHUs, BbIOOp Haubojee MOAXOMALIETO C  y4&€TOM
CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble ncciienoBaTe/ILCKHE AeliCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIUI HHCTPYMEHT TIO3HAHHS,

MPOBOANTHh TIO CaMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXHBIN (DU3MdecKuii
AKCIIEPUMEHT, HEOOIBINIOE HCCeA0BaHNEe (PU3UUECKOTO SIBIICHHUS,

OIICHWBATh HA NPUMEHUMOCTh H JIOCTOBEPHOCTh WHGPOPMAIUIO, TOIYyUYEHHYI0 B XOJE
WCCIICIOBAHUS W YKCIIEPUMEHTA;

CaMOCTOSTENILHO (HOPMYIHPOBATH OOOOIIEHUS W BHIBOJLI MO pPE3yJbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIIBITA, UCCICOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PHU3UYECKUX TMPOIECCOB, a TaKXKe
BBIJIBUTATh TIPE/IIONIOKEHUsI 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanmueii:

NPUMEHSATh pa3IMYHBbIE METO/bl, WHCTPYMEHTHl W 3ampoChl TpU TIOMCKE U OTOOpe
MH(pOpPMALIUY WU TaHHBIX C YYETOM MpeI0KEeHHON yueOHoM (pusnyeckoit 3a1aum;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB
1 GOpM IMpeCTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh ONTUMaNbHYIO (opMy MpeacTaBIeHHs WHPOPMALUA U
WLTIOCTPUPOBATH PeIIaeMble 33/1a4H HECIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOU TpauKon
1 UX KOMOMHAIIUSIMH.

KoMMmyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

B X0JIe OOCYX/IEeHUSI yueOHOTO MaTepHaja, pe3ysbTaToB JabopaTOpPHBIX paboT M MPOEKTOB
3aJlaBaTh BOIPOCHI MO CYMIECTBY 00CYKIaeMOI TeMbl U BHICKA3bIBaTh WICH, HAIlCICHHBIC HA
pelIeHre 3aJa41 U TIoJITIepKaHue 01arokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYKJICHUS C CYXKICHUSMU APYTUX YYACTHUKOB AHMANIOra, OOHAPYKUBATh
pasnuyue U CXOACTBO TO3HIIHIA;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

MyOJMUYHO TMPEACTaBIATh PE3YJIbTATHI BHIMIOTHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIe0BaHus, IPOEKTA);

MOHMMATh W WCIOJIh30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHIYAbHON pabOThI mpH
pelIeHNH KOHKPETHON (PU3NUECKOi MPOoOIIeMBL;

MPUHUMATh LEIM COBMECTHOM JIESITEIBHOCTH, OPraHU30BBIBATH JCHUCTBUS IO €€
JTOCTUKECHHIO: PACTIPEACTSATh POJH, OOCYXJaTh MPOLECChl M PE3yJNbTaThl COBMECTHOM
paboTel, 00001IaTF MHEHHSI HECKOIBKUX JTIOJIEH;

BBITIONHATh CBOIO YacTh pPabOThI, JOCTUTAas KAayeCTBEHHOIO pe3yibTara IO CBOEMY
HAMPAaBIICHUIO U KOOPAHMHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMU KOMAH/IbI,

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMA MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMYJIUPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS
Camoopranmusanus:



BBISIBJIATE TIPOOJIEMBI B KM3HEHHBIX W Y4YEOHBIX CHUTYalMsX, TPEOYIOIIMX JJs pPELICHUs
(bu3nUecKux 3HAHUM;

OPHEHTUPOBATHCS B PA3IMYHBIX MMOAX0aX NPUHATHS pelIeHui (MHANBUIYaIbHOE, IPHHATHE
pelIeHus B IpyIe, IPUHITHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIFHO ~COCTABIISATh ITOPUTM  pelIeHus (u3nyeckod 3amaud WIM  IUIaHa
UCCIICIOBAaHUSI C Y4YETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeAaracMble BapUaHThl pEIICHHI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, AMOLMOHAIbHBIA HHTEJLJIEKT:

JaBaTh aIeKBaTHYIO OIICHKY CHTYallud U MpeJyiaraTh IUlaH e€ N3MEHEHHS;

OOBSICHATh TPUYMHBI JOCTHKEHHUS (HEJAOCTHKEHMS) PEe3yJIbTaTOB JAEATEIbHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMCJIE€ B XOJ BBINOJIHEHUS (DPU3UYECKOTO
WCCIICZIOBAaHMS WIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHUBLIMXCS CUTYallHid,
YCTQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBUTH ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM AUCKYCCHM HAa HAyYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUSI U JIOTUKY JIPYTOro;

MPU3HABATH CBOE MPABO HA OIIMOKY MPH PelICHUH (PU3UUECKUX 3a7ad WIH B YTBEPKICHUIX
Ha Hay4YHBIE TEMbI U TAKOE K€ MPaBO JIPYToTo.

INPEIMETHBIE PE3YJIBTATbBI
K koHmy oOyueHus B 7 KJjacce INpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

UCTOJIb30BaTh MOHATHUSA: (pU3MUYECKUEe M XUMUYECKUE SBICHHS, HAONIOJCHUE, SKCIICPUMEHT,
MOJIeJIb, TUIIOTE3a, CAUHUIIBI (PU3NUYECKUX BETUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE [BIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MNPSAMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOACWUCTBYIOIIAS CHia, aedopmanus
(ynpyrasi, nmiacTudeckas), HeBeCOMOCTb, COOOIIAIOINECS COCY/IbI;

pasznuyath sBiueHUA (AudQy3us, TEmaoBoe IBHKEHHWE YaCTHUI[ BEIIECTBA, PABHOMEPHOE
JBIKEHUE, HEPABHOMEPHOE [BWKCHUE, HMHEPLMs, B3aUMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJI € 3aKPEIUIEHHOM OCBIO BpallcHUs, Iepejada NaBJICHUs TBEPIBIMU TEIIAMH,
KHUIKOCTAMA W ra3amH, atMoc(epHOoe JaBjeHHEe, IUIaBaHUE TeJ, MPEeBpPaLICHUS
MEXaHUUYECKON SHEPruyu) MO ONMCAHUI0O UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KAIOLIEM MHUpPE, B TOM
yrcie (pU3nYecKre SBJICHUS B MPHUPOJIE: MPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXUBOU IpUPOJE, NEUCTBUE CUJIBI TPEHHsS B IPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(epHOTO JaBJICHUs Ha )KUBOM OpraHU3M, IJIaBaHKE PbIO, pbluary B Telle YeIoBeKa, pu
9TOM MEPEBOJIUTH NMPAKTHUUECKYIO 3aJady B y4eOHYIO, BBIAEIATH CYILIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3NYECKUX SBICHUMH;

OIUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIONB3YS (PHU3NUECKUE
BEJIMYHUHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWiIa YNPYroCTH, CHJa TSKECTH, BeC Teja, CWIa TpPEHHus, JaBieHUE (TBEPIOro Teia,
KHUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIAa, MEXaHUYecKas paboTa, MOLTHOCTh, TJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()QUIMEHT TMOJIE3HOr0 JEHCTBUSA MEXAaHHW3MOB, KHHETHYECKas U



MOTEHIMANbHAsT PHEPTUs), NPU ONHCAHUU MPABUIBHO TPAKTOBATh (DU3UYECKHH CMBICI
UCTOJb3YEMBIX BEIUYMH, UX O0003HAUYEHUS M EAMHUIBI (U3NYECKUX BEIUYMH, HAXOAWUTH
(dbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMMHU BEIMYHMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Teld, (U3NUYECKHUE SBJICHUS M TPOIECCHI, MCIOJB3YS IMpaBHIIa
CIIOXKEeHUs cuill (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHHKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HEPruu, P 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTHU4YECKOEe BBIPAKCHHUE,;

OOBSICHATh (PU3MUYECKUE SIBJICHHUS, MPOLECCH U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallull MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BbBIABIATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX
CBOMCTBA (PU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA UIH 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1a4l B 1—2 NeHCTBUA, HCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkre BeNTUUMHBL: HA OCHOBE aHAJM3a YCIIOBHS 33J[auyl 3alliChIBATh KPATKOE yCIOBUE,
MOJICTABIATh (PU3MYECKHE BEIUYMHBI B (OPMYNIBI M TPOBOJUTH PACUEThl, HAXOAMUTH
CTIpaBOYHBIC JaHHBIE, HEOOXOIUMBIC IJISi DPELICHUs 3a]ad, OLIEHUBATh PEATUCTHYHOCTh
MOJTyYeHHOH (pru3nuecKol BEINYHHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTH MPH MOMOIIM (U3NYECKUX METOIOB, B
ONMCAaHUU UCCIIEN0BAHUS BBIACIATH IPOBEPSIEMOE MPEANIOIO0KEHUE (TUIIOTEY), pa3anydaTh U
MHTEPIPETHUPOBATh TOJTYYCHHBIH pPE3yJlbTaT, HAaXOJWUTh OIIMOKM B XOJE OIbITA, JENaTh
BBIBOJIBI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBICHUH WK (PU3MUECKUX CBOMCTB Tell:
(bopMyaHpoBaTh MpOBEpsiEMbIe NPEANOIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYJIUPOBATH BHIBOJIBI,

BBITIOJIHATE TPSMBbIE W3MEPEHUSI DPACCTOSHUS, BPEMEHM, Macchl Teia, 00bEMa, CHIBI U
TEMIIEpaTypbl C MCIOJIB30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aNUCHIBATH
MoKa3aHus MPUOOPOB C YUETOM 3aJaHHOI a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;
MPOBOJIUTH HCCIIEJOBAHUE 3aBHCHUMOCTH OJHOW (DU3NYECKOH BENTUYMHBI OT JPYrol ¢
HCIIOJIb30BAaHUEM NPSMBIX MU3MEPEHUH (3aBUCUMOCTU IIyTH PAaBHOMEPHO ABMIKYILETOCS Teja
OT BPEMEHH JBM)KCHUS TeJa, CHIIbI TPEHUS CKOJBKEHHs OT Beca Teja, KauecTBa 00paboTKu
IIOBEPXHOCTEH Tl U HE3aBUCUMOCTU CWIBl TPEHHs OT IUIOLIAJAM COIPUKOCHOBEHUS TEII,
CHJIBI YIPYTOCTH OT yIJIMHEHUS NPY>KUHBI, BRITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpy>KEHHOH
YacTH TeJla U OT IJIOTHOCTH KUJIKOCTH, €€ HEe3aBUCUMOCTH OT TJIOTHOCTH TeJIa, OT IIyOUHBI,
Ha KOTOPYIO IOTPY’KEHO TEJIO, YCIOBUH IUIaBaHUS TeEJ, YCIOBHI paBHOBECHS pbluara M
OJI0OKOB), y4acTBOBaTh B IJIAHUPOBAHUHM Y4EOHOT'O HCCIEAOBaHMs, COOMpPATh YCTAaHOBKY U
BBITMOJIHATE U3MEPEHUs, Ccleays TNPeAIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pPEe3yJbTaThl
MOJTyYEHHON 3aBUCUMOCTH (DU3WYECKHX BEIUYMH B BUJAE TNPEAJIOKEHHBIX TaOIUI U
rpauKoB, JeNaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEJINYHMH (IUIOTHOCTH BELIECTBA KHUJIKOCTH U
TBEPAOIrO TEJa, CWJIAa TPEHMSI CKOJIBKEHMs, NABJICHHE BO3/yXa, BBITAJKMBAIOIIAs CHJIA,
NEHCTBYIOMIAs HAa TOTPYKEHHOE B IKHIKOCTh TeNO, KOAI(D(HUIMEHT MONEe3HOro ACHCTBUS
IIPOCTBIX MEXAHU3MOB), CIIEAys MPEAIOKEHHON MHCTPYKLIMHU: NIPU BBIIIOJIHEHUN U3MEPEHUM
coOMpaTh SKCIEPUMEHTATILHYIO YCTAHOBKY M BHIYHCIIATH 3HAUEHNUE HCKOMOW BEJIINYHHBI,
co0uro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1adopaTOpHBIM 000pYI0OBaHUEM;



yKa3bIBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIUECS COCYAbI, 0apOMeTp, pblYar, MOJBHMKHBI M HEMOABMKHBIN
OJIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI CHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOUCTB C
OMOpoil Ha WX omnHMcaHus (B TOM 4YHMCIE: NOIIIMIHHUKH, YCTPOHCTBO BOJOIPOBOJA,
THJIPABINYECKUN TPECcC, MAHOMETp, BHICOTOMED, MOPIIHEBOM HACOC, apeOMETp), UCTIONb3Ys
3HaHUS O CBOWCTBaX (M3MYECKHX SBJICHUH M HeoOXoAuMble (U3MYECKHE 3aKOHBI WU
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEPax) MPAKTHYECKOTO NCIOIB30BAHUS
¢u3nUeckux 3HAHUH B TIOBCEJHEBHOM KM3HM JUisi oOecriedeHuss O€30MacHOCTH TpHU
oOpamieHnn ¢ mpubopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHs 370POBbS U
COOJIIOICHHS. HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKpY Kartollei cpejie;

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(OpMaLuu B VIHTEpHETE B COOTBETCTBUU C 3aJlaHHBIM
MIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIONIMXCS 3HAHUU W MyTEM CpaBHEHHS Pa3JIMUYHBIX
MCTOYHUKOB BBLICTATh MH(POPMAIIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUYMBON UM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJb30BAaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3MYECKOT0 COoJepkKaHus, CIpPAaBOUYHBbIE MaTepualibl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMKA M3 OJHOM 3HAKOBOU
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC KpaTKHE IMUCHMEHHBIE W YCTHBIE COOOLICHHMS Ha OCHOBEe 2-3
WUCTOYHUKOB HWH(pOpMaNnK (U3MUECKOTO COJIEpKaHUs, B TOM YHCIE MyOJIMYHO [e1aTh
KpaTKHe COOOIICHUS O pe3yJibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUU, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3yUEHHBIN MOHATUHHBIN anmapaT Kypca (HU3HKH, CONPOBOXKAATH
BBICTYIJICHHE TIPE3CHTAIUEH;

IIPU BBITOJIHEHUH YYE€OHBIX TPOSKTOB U MCCIEIOBAHUN PACIIPEENATh 00513aHHOCTH B IPyIIIe
B COOTBETCTBHMHU C IOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 3a BBIMOJHEHUEM IUIaHA JIEHCTBHIA,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUNTHIBAasi MHEHHUE OKPY KAIOIINX.

K koHmy oOyueHus B 8 Kkiacce mpenMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHU:

HCIIOJIb30BaTh IIOHATHSA: Macca M pa3MeEpbl MOJEKYJ, TEIJIOBOE JBMKEHUE aTOMOB H
MOJICKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPHUCTAIMUECKHE M aMOpQHbIE Tena,
HACBILLIEHHBII M HEHACBHILEHHBIM Nap, BJIAXHOCTh BO31yXa, TEMIEpaTypa, BHYTPEHHSA
JHEPIHUsl, TEIJIOBOU JBUTATEIb, JJIEMEHTAPHBIN JJIEKTPUUECKUH 3apsijl, JIEKTPUUECKOE I0JIE,
IIPOBOJAHMKY U TUIEKTPUKH, IOCTOSTHHBIN JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

paznuuath sBJIEHUS (TEIUIOBOE PACIIMPEHHE M C)KaTue, TeIUIoNepeaada, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISAPHBIE SBJICHUS, UCIIApEHHUE, KOHJEHCAllMs, IUIaBJICHUE,
Kpuctajum3auus  (OTBEpAEBaHUE), KHUIEHHE, Teruionepeaadya  (TEIJIONPOBOAHOCTD,
KOHBEKLIMSI, W3JyYEHHUE), OIJIEKTpU3alus TeJ, B3aUMOAECUCTBHE 3apsioB, JACUCTBUSA
IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBHE
MarHMTHOT'O MOJISl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIHS) IO ONHUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (u3nyeckoe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KAIOLIEM MHUpPE, B TOM
yrciae (U3NYECKUE SIBICHUS B TNPHUPOJE: IMOBEPXHOCTHOE HATSHKEHHE M KalWLISIPHBIC



SBJICHUSI B TPUpPOJE, KPUCTAIBI B Mpupoje, uzinydenue CoiHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHES, CHEra, JJIEKTPHUUECKUE SIBJICHHUS B
aTMocdepe, MEKTPHUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MOJie 3eMiTu, Apeii( MOII0COoB,
PO MAarHUTHOTO TOJIA JUISL JKU3HU Ha 3emilie, MOJSPHOE CUSHHUE, NPH 3TOM IEPEBOAMTH
MPAaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIACNIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bU3NYEeCKUX SIBICHUIA;

OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIOJB3YS (PHU3NUECKUE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSS OHEPIUs, KOJUYECTBO TEIUIOTHI, yJelbHas
TEINIOEMKOCTh ~ BEIIECTBA,  yJelbHas  TEIUIOTa  IUIABJICHMSA, YyAEJIbHAas  TeIioTra
napooOpazoBaHMs, YJelbHas TEIUIOTa CropaHusl TOIUIMBA, KO3()(UIMEHT TOIe3HOrO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3AYXa, JIEKTPHUUECKUH 3apsij,
CHJIa TOKa, OJJIGKTPHYECKOE HANpsHKEHUE, COMPOTUBICHUE IPOBOJHUKA, YAEIHHOE
COIIPOTHBIICHUE BEIECTBAa, paboTa M MOIIHOCTb 3JEKTPUYECKOIO TOKa), MpPU OMHCAHUHU
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUII CMBICT HCHOJB3YEMBIX BEIUYMH, O0O3HAUEHUS U
eIMHUIIB (PU3UYECKUX BEITMYMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3HUUECKYIO
BEJIMYUHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TpadUKH M3YyYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHUS U MPOLIECCHI, UCIOIb3Ys] OCHOBHBIC
MOJIOKEHUS ~ MOJICKYJIIPHO-KMHETUYECKON  TEOpUH  CTPOCHHSI  BEUIECTBA,  MPHUHIIMII
CYNEpHO3ULIMH IoJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma
JUI ydacTKa Iend, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEeHHs dHEPruu, Ipu 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIHCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE;
OOBSICHATH (PU3UYECKHE MPOLIECCH U CBOWMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTyalUi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHOCIIECTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHUE U3 1—2 JIOTHYECKHX IIaroB C ONMOpPOoi Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3NUECKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemaTh pacy€THbIe 3aa4l B 2—3 JEHCTBUSA, MCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKkre BeTUYMHBL: HA OCHOBE aHAJM3a YCIIOBHS 33J[auyl 3allliChIBATh KPATKOE YCJIOBUE,
BBISIBJIATH HEJOCTAaTOK JAaHHBIX JJIS pEIICHUS 3a/]a4yd, BbIOMpPATh 3aKOHBI M (HOPMYIIBI,
HE0O0XOAUMBIE Ui €€ pelieHHs], IPOBOANUTh PACYETHl M CPAaBHUBATH MOIYYEHHOE 3HAYCHHE
($u3N4eCKOil BETUUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh HpOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3UYECKHX METOJIOB,
UCTOJb3Yys OMMCAaHWE HMCCIEIOBAHUS, BBIICIATH MPOBEPSAEMOE MPEAINONOKEHHE, OICHUBATh
MIPAaBUIBLHOCTD MOPSAKA MIPOBEJACHUS UCCIEIOBaHUS, AeIaTh BEIBOIBI;

MIPOBOJIUTH OMBITHl MO HAOMIONEHUIO (PU3UUECKUX SBICHUNA WIN (U3UUYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJICHMSA, 3aBHCHUMOCTh JIABJCHHUS BO3JyXa OT ero o0bEMa, TeMmepaTypsl,
CKOpPOCTH IIpoIlecca OCTBHIBAaHUS W HArpeBaHHs NpU M3IyYEeHHHM OT LBETa H3Tydaromei
(mormomiaromniei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs] BOABI OT TEMIIEPATYphl KHUIKOCTH U
TUIOIAAN €€ MOBEPXHOCTH, HIICKTPU3ALUS TEJ U B3aUMOJCHCTBHE IJIEKTPHUUECKUX 3apsIOB,
B3aMMOJICHCTBHE IOCTOSIHHBIX MarHMWTOB, BU3yalW3alldsl MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JEHCTBHSI MAarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  AJIEKTPOJBHUTATENsi IOCTOSHHOTO TOKa): (OpPMYJIHpPOBATh  MPOBEPSEMbIE
MPEIOI0KEHUs, COOMPATh YCTAaHOBKY M3 MPEIUIOKEHHOTO0 000PYAOBaHUS, ONHCHIBATH XOJ
OTbITa M POPMYJIMPOBATH BHIBOJIBI;

BBINOJIHATE MPSIMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTENFHON BIQXKHOCTU BO3IyXa, CHJIIBI
TOKa, HANPSHKEHHUS C HWCIOJIb30BAHMEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX



BEJIMYUH, CPaBHMBATh pPE3yJbTaThl M3MEPEHHH ¢ Yy4ETOM 3aJaHHOM abCOMIOTHOU
MIOTPEIIHOCTH;

MPOBOJIUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOW (DU3NYECKOH BETUYMHBI OT JPYro ¢
HCIIOJIb30BAaHNUEM MPSAMBIX M3MEPEHUN (3aBUCHUMOCTh CONPOTHBIICHHUS IPOBOJHUKA OT €r0
JUIMHBI, IUIOHNIAJM IIOTIEPEYHOIO CEUEHUS M YAEIbHOIO CONPOTHUBIIEHHS BELIECTBA
IIPOBOAHMKA, CHJIBI TOKA, MAYLIETO 4Yepe3 IMPOBOAHHUK, OT HAINPSDKEHHS Ha IPOBOIHMKE,
UCCIIEIOBAaHUE IMOCIEAO0BATEIbHOIO M  NApaUIEIBbHOTO COECIMHEHUH IPOBOIAHMKOB):
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH W3MEPEHUs, CIEdys
NPE/UIOKEHHOMY TUIaHy, (PUKCHpPOBATh pE3yJbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BHUJE
TaOuIl U TpaduKOB, A€7aTh BRIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJUTh KOCBEHHBIE W3MEPEHUs (U3NUYECKUX BeNUYMH (yIelnbHas TerIoEMKOCTh
BEIIECTBA, COMPOTUBJICHHWE IPOBOAHMKA, pabOTa M MOUIHOCTH 3JIEKTPHUECKOTO TOKA):
IUIAHUPOBaTh ~ M3MEPEHHUs, COOMpaTh  OSKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CIEOys
IIPETI0KEHHOW NHCTPYKLIUHU, U BBIYUCIIATH 3HAUYEHUE BEINYUHBI;

co0uro1aTh MpaBuiia TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh NMPUHLHUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOUCTB C
ONOPOM Ha MX ONUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIIEHHUS JIOMOB, TMTPOMETp, NapoBas
TypOuHa, aMIepMeTp, BOJIBTMETD, CUETUHUK ANEKTPUYECKOU SHEPIuy,
3JIEKTPOOCBETUTENbHBIE  NMPUOOPBI,  HAarpeBaTeNbHBIE  AIEKTPONPUOOPH  (IIPUMEPHI),
NEKTPUYECKUE NPETOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIATEIb IOCTOSIHHOIO TOKA),
UCTOJNB3ysd 3HAaHUS O CBOWCTBaX (IM3MYECKHUX SIBICHUH M HeoOXoaumble (U3NYECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONUCTBA U MU3MEPHUTEIbHbIE IPUOOPHI IO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TMIPOMETD,
JBUTAaTE€Ib BHYTPEHHEIO CrOPAaHMs, DJEKTPOCKOI, pEeOoCTar), COCTaBIATh CXEMBI
NEKTPUYECKUX LEMEN C IMOCIENOBATEIbHbIM M MapajUIe]bHBIM COEIMHEHUEM 3IJIEMEHTOB,
pasznuyast yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUECKUX IETICH;

MPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEpax) MPAKTHYECKOTO NCIOIb30BAHUS
¢u3nUeckux 3HAHUH B TIOBCEJHEBHOM KH3HM JUisi oOecriedeHuss O€30MacHOCTH TpHU
oOpamieHnn ¢ mpubopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHsS 370POBbS U
COOJIIOICHHUS HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKpY Katollei cpejie;

OCYIIECTBIISATh MOUCK HMH(pOpMAIK (PU3NYECKOro coaepkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUH M TMYTEM CpaBHEHUS [JONOJHMUTEIbHBIX HCTOYHUKOB BBIJIEISTH
nHpOpMAIINIO, KOTOPast SBJISIETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOM;
UCTOJb30BAaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3MYEeCKOT0 COoJepXkKaHUs, CIpPAaBOUYHBbIE MaTepualibl, pecypchl cetu VHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMKA M3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3/laBaTh COOCTBEHHBIE IMCHBMEHHbIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000masn
MHPOPMALIMI0O M3 HECKOJBKHX HCTOYHHUKOB (DU3UYECKOTO COJEpXKaHHA, B TOM YHUCIE
nyONIUYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW WM HMCCIEN0BATENbCKON IESTEIbHOCTH,
IpU 3TOM TPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIIPOBOXAATh BBICTYIIJICHUE NTPE3ECHTALUEM;

IpU BBHIIOJHEHUH YYEOHBIX TPOEKTOB W HCCIENOBAHUN (DU3MYECKHX IPOIECCOB
pacrpenensaTb 0053aHHOCTH B TPYIIIE B COOTBETCTBHHU C TIOCTABJICHHBIMU 33/1a4aMH, CIICAUTH
32 BBINOJHEHUEM IIJaHa JEHUCTBUH M KOPPEKTHpPOBAaThb €ro, aJeKBaTHO OLICHUBATH



COOCTBEHHBI BKJIaJ B JCSATEIbHOCTb TPYMIbI, BBICTpAaHBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3pemiaTb KOH(QIUKTHI.

K koHmy oOyueHus B 9 Kiacce INpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

UCIIOJB30BaTh  MOHATUA: CHCTEMa OTCY4€Ta, MaTepualibHas TOYKAa, TPAeKTOpHS,
OTHOCUTEIIFHOCTh MEXaHMUYECKOro JBMWKEHHUs, aedopmanust (ympyras, IJIacTU4ecKas),
TPEHHE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH, LEHTP TSKECTH,
abCOMIOTHO TBEPAOE TENIO, IEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE, MEXaHHMUECKUE
Kosie0aHUsl W BOJHBI, 3BYK, MH(QPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JTAIbHO30PKOCTb, CHEKTPHI MCITyCKaHUS U
MOTJIOIIEHUs, anb(a, 6eTa- U raMMa-u3ITydeHHs, U30TOIbI, AIepHasi SJHEPreTHKa,

paznuyath sBJIEHUS (PaBHOMEPDHOE M HEPAaBHOMEPHOE IPSAMOJIMHEWHOE JIBUJKEHHUE,
PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE 10 OKPYXKHOCTH, B3aUMOJICHCTBHE TeJl, pEaKTHBHOE JIBUXKEHHUE, KojeOaTelbHOoe
JBIDKEHUE (3aTyXalollMe W BBIHY)KJCHHbIE KoJjeOaHHs), PEe30HAHC, BOJIHOBOE JBHKCHHE,
OTpakKCHHE 3BYyKa, NMPSAMOJIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jioKeHHE OeJoro CBeTa B CIEKTP M CIOXKECHHE
CHEKTPAJIbHBIX I[BETOB, TUCIEPCUS CBETA, ECTECTBEHHAs PaJAMOAaKTUBHOCTb, BOSHUKHOBEHHE
JIMHENYaTOro CHEeKTpa M3JIy4EHHs) IO ONHCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (PM3NYECKUX SIBICHUI B OKpYXaroleM MHUpe (B TOM
yrcie GU3NUecKue SABICHHUS B IPUPOJIE: IPUIMBHI U OTIIHBHI, JABMKeHHE TU1aHeT CoTHeuYHOU
CUCTEMBI, PEAKTUBHOE JBMKEHUE >KMBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKUE BOJIHBI, LlyHAMM, 3XO, I[BE€Ta TEJ, ONTUYECKUE SIBJICHUS B
npupoje, OHoloruyeckoe ACUCTBUE BHIUMOIO, YJIbTPA(pHOIETOBOIO M PEHTTEHOBCKOTO
U3ITY4YCHUH, €CTECTBEHHBIM pPAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4H, DPaJHOAKTUBHOE
U3JTy4YE€HUE TPUPOJHBIX MHUHEPAIOB, JECHCTBHE paJAMOAKTUBHBIX H3JIyY€HUH Ha OpraHu3M
YenoBeKa), NpU OSTOM IMEPEeBOAUTH MPAKTUYECKYI0 3a1ady B Y4eOHYIO, BBIIENIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBIICHUM;

OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIOJB3YS (PHU3NUECKUE
BEJIMYMHBI (CpeAHsisI M MIHOBEHHas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpPEHUE, MEPEMEILEHUE, ITyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsI, CHJIa YIPYTOCTH, Cuia
TSDKECTH, YCKOpEHHE CBOOOIHOrO MAJCHUs, BEC Tela, UMITYJIbC Telld, HMITYJIbC CHIIBL,
MexaHudeckas paboTa M MOUIHOCTb, IMOTCHLHUAIbHAS SHEPrus Teja, MOAHATOTO Hasl
MIOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASI SHEPTUS CKATON MPY>KUHBI, KHHETUUYECKAsl SHEPTHS,
MOJTHAsT MEXaHUYeCcKas HEPrusi, MEepUo M 4acToTa KojeOaHuil, ATMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I1OKa3aTeib MPEIOMIIEHUS CPEAbl), IIPU ONHCAHUH
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUII CMBICT HCHOJIB3YEMBIX BEIUYMH, O0O3HAUEHUS U
eIMHUIIB (PU3UYECKUX BEITMYMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3HUUECKYIO
BEJIMYUHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TpaUKH M3YyYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYUH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKUE SBICHUS U TPOLECCHl, UCHONb3Yysd 3aKOH
COXPAHEHHUs DHEPruu, 3aKOH BCEMUPHOIO TATOTEHHS, MPUHLMII CYNEPIO3ULUU CHUII,
IIPUHLMII OTHOCUTENbHOCTH ['anmmies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHsS HMITYJIbCa,
3aKOHBI OTPAKEHUS M IPEJIOMIIEHHS CBETA, 3aKOHBbI COXPAHEHHUS 3apsil0BOIO M MacCOBOTO



qucea MpH SACPHBIX PEAKIMAX, MPU ATOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
3aIMCBIBAaTh €T0 MATEMAaTHUECKOE BhIPAXKECHUE;

OOBSICHATH (PU3UYECKHE MPOLIECCH U CBOWCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CHUTYyalUi
MPAKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 2—3 JOrMYECKHX IIIaroB ¢ OMOpOi Ha 2—3 HM3y4YEHHBIX CBOWMCTBA
(bu3nUeCcKuX SBICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematy pacuéTHble 3aJaud (ONMUpArOLIMecs] Ha CUCTEMY U3 2-3 ypaBHEHMI), MCHOJIb3Ys
3aKOHBI M (DOpMyJIBI, CBSI3bIBAIOIIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS
3aJjaun 3allMChIBaTh KPATKOE YCJIOBUE, BBIBIATH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC,
BbIOMpPATh 3aKOHBI M (HOPMyJIbI, HEOOXOAMMBIE MJIsl PELICHHs, MPOBOAUTH pPacuéThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BEIIMUHHBI;

pacro3HaBaTh HpOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH HOMOIIM (PU3UYECKHX METOJIOB,
UCTOJb3Yys OMMCAaHWE HMCCIEIOBAHUS, BBIICIATH MPOBEPSAEMOE MPEAINONOKEHHE, OLCHUBATh
NPaBUIBHOCTH TMOPSAIKA MPOBEICHHUS HCCIEIOBAaHUS, NENaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

MIPOBOJIUTH OMBITHl MO HAOMIONEHUIO (PU3UUECKUX SBICHUNA WINM (U3UUYECKUX CBOMCTB Tel
(u3y4yenue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs SHEPTHH, 3aBHCUMOCThH MEpUOJIa
Kosie0aHUl TPYXHUHHOTO MasTHHKa OT Macchl TIpy3a U KECTKOCTH TPYXKUHBI U
HE3aBUCHUMOCTh OT AaMIUTUTYAbl MalbIX KoJeOaHUH, NpPSAMOJIMHEHHOE paclpoCTpaHeHHE
CBETa, Pa3JIOKEHHE OEJIOro CBeTa B CIEKTP, M3YyYCHHE CBOWMCTB M300pa)KeHHs B IJIOCKOM
3epKajie U CBOWCTB M300paKeHUs MpeAMETa B COOMpAIONIeH TnH3e, HAOII0JeHNE CIUTONIHBIX
U JHMHEHYaThIX CHEKTPOB U3JIYUEHHUS): CaMOCTOSATENIbHO coOMpaTh YCTaHOBKY U3
n30bITOYHOTO Habopa 0OOpYyIOBaHHWS, OIMUCBHIBATH XOJA ONbITA M €ro pe3yibTaThl,
(bopMyIHpPOBATH BHIBOIBI;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO NPSMBIX U3MEPEHHMN, ONpEIeNss cpeiHee 3HaUYCHHUE
U3MepseMOi BeTMIMHBI ((POKYCHOE pacCTOSIHHE COOMPAIONIEH TMH3BI), 000CHOBBIBATH BEIOOD
crioco0a u3MepeHus (M3MEepUTENHHOro Mpudopa);

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIUYHH C UCTIOIb30BAHUEM MPSIMBIX
U3MEpEeHU (3aBUCUMOCTh IYTH OT BpPEMEHHM TP PABHOYCKOPEHHOM JIBWXKEHHUU 0e3
HayvaJIbHOM CKOPOCTH, MepHoAa KoJeOaHM MaTeMaTH4ecKoro MasiTHUKAa OT JJIUHBI HUTH,
3aBUCUMOCTH yIJIa OTPAXXEHHs CBeTa OT yIja MaJeHHs U yria MpeJoMIICHUs OT Yyria
NajieHus):  IUJIAaHUPOBAaTh  HUCCIEAOBaHHE, CaMOCTOSATENIBHO  cOOMpaTh  yCTAHOBKY,
(buKCUpOBaTh Pe3yIbTATHI MOTYYSCHHOH 3aBUCUMOCTH (PU3NUYECKUX BETMYMH B BUJIE TaOIHI U
rpauKoB, JeNaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEIUYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE
Tella TPH PABHOYCKOPEHHOM JIBUKEHHH, YCKOpPEHHE CBOOOJHOrO NaaeHus, >XECTKOCTh
NPY>KUHBL, KOA(QUIMEHT TPEHUS CKOJIBKEHUS, MEXaHNYecKasi padoTa ¥ MOIIHOCTh, 4YaCTOTa
U Tepuoj KojeOaHWi MaTeMaTHYeCKOro W TNPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHIIA
coOuparomeld JMH3bL, pPaAMOAKTHUBHBIA (OH): IUIAHUPOBATH U3MEpPEHUs, COOUpaATh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJHATH HW3MEPEHUs, CIEAys MpeIIoKeHHON
WHCTPYKIIMHY, BHIYUCIIATh 3HAUCHUE BEJIMYMHBI U aHAJTM3UPOBATH MOIYUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHOM MTOTPELTHOCTH U3MEPEHUM;

co0uro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
pa3nuyaTth OCHOBHBIC NMPHU3HAKH M3YYCHHBIX (PU3MYECKHX MOJENed: MaTepuaibHas TOYKa,
abCOMIOTHO TBEPIOE TEJO, TOYCUHBIH HCTOYHHMK CBETAa, Jy4, TOHKAs JIMH3A, IUIAaHETapHas
MOJIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;



XapaKTepu30BaTh NMPUHLHUIBI IHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUUYECKUX YCTPOUCTB C
ONOPOM Ha MX ONMCAHMA (B TOM YHUCIE: CIIUJOMETP, NATUMKHU IOJIOKEHUS, PACCTOSIHUS U
YCKOpEHHUs, pakeTa, HXOJIOT, OYKH, IEpHCKom, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), UCMONb3ysl 3HAHHUS O CBOMCTBAX (PM3NYECKHUX
SABJICHUI U HEOOXOMMbIe (prU3NUECKre 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbBIE PUCYHKHM H3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
MU3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHUECKUX TPOLIECCOB TNPU pelIeHHH Yy4eOHO-
MPAKTUYECKHX 33/1a4, ONTUYECKHE CXEMBI JUIsl OCTPOCHUS N300paykeHHI B TUIOCKOM 3epKaJie
U cobuparoleit InH3e;

MPUBOAUTH PUMEPHI (HAXOAUTh MHPOPMALIUIO O TPUMEPax) MPAKTHYECKOTO NCIOIb30BAHUS
¢u3nUeckux 3HAHUH B TIOBCEJHEBHOM KHM3HM JUisi obOecriedeHuss O€30MacHOCTH TpHU
oOpamieHun ¢ mpubopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHS 370POBbS U
COOJIIOICHHUS HOPM KOJIOTHUYECKOT0 TIOBEACHHUS B OKpY KarloIlei cpejie;

OCYIIECTBIIAATh ~ MOMCK  uHpopManmu  ¢GuU3M4ecKoro coxepkanus B  MHTepHere,
CaMOCTOSITENIbHO  ()OPMYJIMPYsT TTOMCKOBBIA  3ampoC, HAaXOIUTh IyTH OIpPEIeICHUS
JOCTOBEPHOCTH  IOJyYeHHOH MH(OpMaluyM Ha OCHOBE HMEIOLIUXCS 3HAHUH U
JIOTIOJTHUTENbHBIX UCTOYHUKOB;

UCTOJb30BAaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3MYEeCKOTO COoJepXkKaHUs, CIPAaBOUYHBbIE MaTepuallbl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMKA M3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOpMAIMH W3
HECKOJIbKUX MCTOUYHUKOB (PU3UYECKOTO COAEPIKAHUS, MyOJUYHO MPEJCTABIATh PE3yJIbTaThl
IIPOCKTHOM WM HCCIEAOBATEIIBCKOM NEATEIIBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOIb30BAThH
W3yYEHHBI TOHATUHHBIN ammapar u3ydaeMoro paszaena (QHU3UKH U CONPOBOXKAATH
BBICTYIICHHE NIPE3CHTAIMEN C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
Kontpoabnbie | IIpakTnuyeckue
n/n NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
11 o ) bubmuoreka [JOK
’ VISHIEA = HAay[Ra O TpHpOAe https://m.edsoo.ru/7f416194
12 o ) 1 bubmuoreka [JOK
. K
VISHTCCICHE BEMITTIHDL https://m.edsoo.ru/7f416194
13 E . ) 1 bubmuoreka [JOK
. a a
CTECTBEHHOHAYYHBI METO/I TO3HAHUS hitps://m.edsoo.rw/7f416194
Hroro no paszneny 6
Pa3pen 2. [lepBoHayanbHbIe CBeAeHNs 0 CTPOCHHH BelleCTBA
21 C | bubmuoreka [JOK
. a
TPOCHIE BEIECTD https://m.edsoo.ru/7f416194
29 JIBU>KeHue U B3aUMOJICHCTBUE YACTHII ) | bubmuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
)3 A ) bubmuoreka [JOK
' TPETATHbIE COCTORMT BEMeCTEa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
bu6 OK
3.1 MexaHn4eckoe JTBIKEHUE 3 nomorexa 1

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




39 i 4 1 bubmuoreka [JOK
' HEPINLL, Macca, THIoTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. . 14 2
33 Cuna. Bt onn https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJNaMH, JKUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
49 5 bubmuoreka [JOK
' Jlaretite XuAKocTA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATmocheproe rasierHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U I'a3a Ha MOrPyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnea 5. PaGora m MOIIHOCTBH. JHeprus
bu6mmoreka [JOK
. 1
> Paora u mowroCTS 3 https://m.edsoo.ru/7f416194
59 1 5 1 bubmuoreka [JOK
' POCTHIE MEXATHIMET https://m.edsoo.ru/7f416194
53 M 4 1 bubmuoreka [JOK
' CrAfpHpCkan SHepritt https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Ne i/m Kontpoubnbie | IIpakTnueckue
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TenioBble siBaeHUs
L1 C . 7 bubmuoreka [JOK
’ TPOCHHE H CBOHCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 21 1
1.2 Tenosbie nporiecc! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pasnea 2. diekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnmoreka [JOK
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i i 2 2
2.2 IToCTOSIHHBIN 2IIEKTPUYECKHUN TOK 0 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
. 1 1.
2.3 MaruuTHeIC ABICHH 6 > https://m.edsoo.ru/7f4181ce
24 3 4 bubmuoreka [JOK
’ JICKTPOMATHHTHA HHYIIHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KJIACC

KosnnuyectBo 4yacos DJIEKTPOHHbBIE
HauMeHnoBanue pa3aesioB H TeM HudpoBLIE
Ne i/m P Kontpoubnbie | IIpakTnueckue (1uubp )
NMpOrpamMmblI Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanundeckne siBJeHUA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONHUCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B 5 20 1 3
SAMMOACHCTBHIE Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1. 10 3
3 3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4deckne KoJJe0aHUs H BOJHBI
bu6mmoreka [JOK
2.1 M 7 3
CXAHHHCCKNE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHYCCKHE BOTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. DiieKTpOMATrHUTHOE 1OJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHuTHOE MoJe U 6 ) bubmmoreka [JOK
’ ANEKTPOMATrHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbBIE SIBJIEHHS
4.1 3aKOHBI paclpOCTPAHEHUsI CBETA 6 2 bubnmoreka [JOK




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

49 B 5 6 3 bubmuoreka [JOK
' FHHSBL I OTTTHHACCIHE TIPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. 2
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 hitps://m.cdsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pasnen 5. KBantoBble siBJIeHHS
51 " 4 1 bubmuoreka [JOK
. CITyCKaHHUE U TOTJIOIIECHHE CBETa aTOMOM hitps-//m.edsoo.ru/7f41ada6
59 C 6 1 bubmuoreka [JOK
' TPOCHIE ATOMHOTG A7pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. 1
>3 Anepric peaxiumi ’ https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnea 6. [loBTopuTtebHO-0000aI0IIMI MOYJIb
6.1 [ToBTOpenue u 0600IIeHNE COIEPIKAHUS 9 ) bubnumorexa [IOK
’ Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
No KoanuecTBo yacos DJIeKTPOHHbIE HU(PPOBLIE
11/_11 Tema ypoka Beero Koutpoasnbie | IlpakTuyeckue i[:;:eﬂl/lﬂ o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 ®usuka — Hayka o npupoze. SBneHus | %2%99'
npupoabl. Puznueckue ABICHUS R
MexaHnueckue, TEIIOBbIE, 01.09.-
2 JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 1 05.09.
3BYKOBBIE SIBJICHUS
08.09.-
3 QuU3NYECKUE BEIIMYMHBI U UX U3MEPEHUE 1 12.09.
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpPATypbl IPU OMOIIH 1 1 0182%99'
KHUJIKOCTHOTO TEPMOMETpA U JaTUYHKa o
TeMrneparypbl"”
Kak ¢u3uka u npyrue ectecTBeHHbIE
HAyKH U3y4aroT IIPUPOY. -
5 EcZeCTBeiHOHayqlz{LII)ﬁ I\ZIGTOI[ IIO3HAHHS. 1 113%99' bubmtorexa HOK
. o https://m.edsoo.ru/ff09f72a
Onucanue GpU3NMUECKUX SBICHUH C
IIOMOILBIO MOJEIeN
VYpok-uccnenosanue "IIposepka
6 TUIOTE3bI: 1aJbHOCTh NOJIETA IIAPHKA, 1 1 1159'%99"
IIyIIEHHOTO TOPU30HTAJIBHO, TEM R
Ooubl1e, yeM OoJbIIe BHICOTA ITyCcKa"
7 Crtpoenue BeniectBa. ONbITHI, 1 22.09.- bubmuoreka [JOK




AOKa3bIBAOMIUC JUCKPETHOC CTPOCHUC

26.09.

https://m.edsoo.ru/ff09fe0a

BEIIIECTBA
22.09.- bubmuoreka [JOK

8 HBIDKCHUE HACTHLL BELICCTBA 26.09. https://m.edsoo.ru/ff0a013e
Vpok-uccaenoBanue « OnbIThI IO 29.09.-

9 HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS 03.10
Ta30B»

29.09.-

10 ArperarHble COCTOSIHUS BEILECTBA 03.10
B3anMocBs3b MeX1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHBIX 06.10.-

11 COCTOSIHUSIX U KX aTOMHOMOJIEKYJISIPHBIM 10.10. E;I@I_I;/OTGT HOK/ffO 0378
crpoeHreM. OCOOEHHOCTH arperaTHbIX PR ESe R
COCTOSIHUM BOJIBI

. MexaHnueckoe ABHKeHHE. PaBHOMEpHOE 06.10.- bubmorexa [[OK
¥ HEPABHOMEPHOE [IBIIKCHIE 10.10. https://m.edsoo.ru/ff0a05c6

13.10.- bu6mmoreka [JOK
13 Cxopoctb. EnuHUIIBI CKOPOCTH 17.10. https://m.edsoo.ru/ff0a079¢
13.10.- bu6mmoreka [JOK

14 Pacuer myTu 1 BpeMeHM ABUKEHHUS 17.10. https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akoH uHEPIUU. 20.10.- Bu6muorexa [JOK

15 B3aumopeincTBue Ten Kak npuunHa 24.10. .

M3MEHEHUSI CKOPOCTH JIBHXKEHHUS Tell https://m.edsoo.ru/ff0a0c10

16 IInotHOCTH BemiecTBa. PacueT Macchl u 20.10-- bubmorexa [[OK

24.10.

00bEMa TeNA IO €ro IUIOTHOCTH

https://m.edsoo.ru/ff0a0fee




JlaGopatopHnas pabora «OnpenencHue

05.11.-

17
IJIOTHOCTU TBEPAOTO TEJIA» 07.11.
13 Pemenue 3anau mo teme "IIMoTHOCTD 05.11.- bu6mmoreka [JOK
BemecTna"” 07.11. https://m.edsoo.ru/ff0al23¢c
Cuna Kak XapakTepuCTHKa 10.11.-
19 B3auMoeiicTBus Ten. Cuia yrnpyrocTu. 14.11.
3axoH ['yka
Jlaboparopnas pabota «3ydyeHne 10.11.-
20 3aBUCHMOCTH PaCTsKEHHS (eopMaIiim) 14.11.
MPYKUHBI OT MIPHIIOKEHHON CHITBDY
17.11.-
21 SABnenue Tarorenus. Cuna TsHKECTH 21.11.
CBsi3b MEX]ly CHIJION TSKECTH U Maccou 17.11.-
22 tena. Bec tena. Pemenue 3agad o reme 21.11. E;I@I_I;/OTGT HOK/ ff0a1778
"Cria TsokecT" PS://mM.e€dS00.1ru a
” Cuna TsKecTH Ha JpYyIruX IUIaHEeTax. 24.11.- bubmmorexa [IOK
dusnyeckue XapakKTePUCTHKH IJIaHET 28.11. https://m.edsoo.ru/ff0al1502
24.11.-
S bu6mmoreka [JOK
24 Nsmepenue cun. JJuaamomerp 28.11. https://m.edsoo.ru/ff0al Scc
01.12.-
i bu6mmoreka [JOK
2 Bec rena. Hesecomocts 05.12. https://m.edsoo.ru/ff0al778
%6 CrnosxeHue IByX CHJI, HaIIpaBJIEHHBIX 110 01.12.- bubnuorexa [IOK
OJHOH mpsiMoii. PaBHOeHiCTBYOIAS CHIT 05.12. https://m.edsoo.ru/ff0ala70
27 Pewrenue 3amau mo reme 08.12.-




"PaBHongencTByOmas cun'"
Y

12.12.

73 TpeHue CKONbKEHNUS U TPEHUE MTOKOSI. 08.12.- bubnuorexa [IOK
Tpenue B mpupojie ¥ TEXHUKE 12.12. https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «M3yuenue
3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKCHUS 15.12.- bubnuorexa [IOK
29 19.12. httos:
OT CHJIBI AABJICHUS U XapaKkTepa ttps://m.edsoo.ru/ff0alcc8
COIPUKACAIOLINXCS TIOBEPXHOCTEW»
30 Pemenue 3aa4 Ha onpeeneHue 15.12.-
PaBHOJCHCTBYIOLIEH CUJIBI 19.12.
y P;me(;ne 3a/1a4 110 geMaM: «Bec tenay, 22.12.- BuGmiorexa 1IOK
«! paIHECcKoe 130 vpaxceHHe S 26.12. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYOIIAS CUIT»
Konrponsnas pabora no remam:
22.12.-
«MexaHnueckoe ABIKEHUE», «Macca,
32 26.12.
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cuimy, «CHIIbD)
1 JaBnenue. CriocoObl yMEHbIICHUS U 12.01-- bubnuorexa [IOK
YBEIMUYCHUS TaBIICHUS 16.01. https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS 12.01.- bubmuoreka [JOK
rasa or 00béma, TemMreparypsl 16.01. https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHus: TBEPABIMU TEIIAMM, 19.01.- bu6mmoreka [JOK
KUIKOCTSIMU U razaMu. 3axoH [lackamns 23.0L. https://m.edsoo.ru/ff0a25b0
19.01.-
JlaBiieHUE B )KUJIKOCTHU U Ta3e, bu6mmoreka [JOK
36 23.01.

BBI3BAHHOC ,Z[GflCTBHCM CHIJIBI TSOKCCTH

https://m.edsoo.ru/ff0a2718




Pemenue 3anau o teme «J/lapieHue B

26.01.-

bu6mmoreka [JOK

37 KHUAKOCTHU U rase. 3akoH [lackans 30.01. https://m.edsoo.ru/ff0a2826
26.01.- bubmuoreka [JOK
38 Coobmaromuecs cocyp! 30.01. https://m.edsoo.ru/ff0a2970
. 02.02.- bubmuoreka [JOK
39 Punpasieciit npece 06.02. https://m.edsoo.ru/ff0a3136
Manomertpsl. I1opIIHEBON KUIKOCTHBII 02.02.-
40 06.02.
Hacoc
Atmocdepa 3emmn. [Tpuannbt
A1 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH 9.02.- bubnmoreka [JOK
3emin. 3aBUCUMOCTH aTMOC(HEPHOTO 13.02. https://m.edsoo.ru/ff0a2b5a
JaBJICHHSI OT BBICOTHI HAJl YPOBHEM MOPSI
9.02.- bubnmoreka [JOK
42 Bec Bo3nyxa. ATmochepHoe aBieHue 13.02. hitps://m.edsoo.ru/fl0a2b5a
13 W3mepenune atMoc(epHOro JaBIeHHUS. 16.02.- bubnuorexa [IOK
OmnbiT Toppuueniu 20.02. https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHHUS 16.02.- bubnmoreka [JOK
OT BBICOTHI HaJl YPOBHEM MOPS 20.02. https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoua. AtmocdepHoe 24.02.- bubnuorexa [IOK
JIABJICHHUE Ha Pa3IMYHBIX BHICOTAX 27.02. https://m.edsoo.ru/ff0a2fc4
" 24.02.-
Pemenue 3anau no teme "AtmocdepHoe
46 bep 27.02.

nasiexue"




JleicTBHE )KMAKOCTH U ra3a Ha

02.03.-

bu6mmoreka [JOK
47 HOrPY>KEHHOE B HUX TeJI0. ApXUMea0Ba 06.03. hitps://m.edsoo.ru/f0a3276
cuia — )
Jlaboparopnas pabota «Onpenenenue 02.03.- BuGmorexa OK
HOIHOT
48 BBITAJIKMBAIOIIECH CUIIBI, IEHCTBYIOIICH 06.03. https://m.edsoo.rw/fl0a33fc
Ha TEJT0, TIOTPYKEHHOE B KHUIKOCTH» — '
JlaGopatopHnast paboTa 1o Teme
49 «HUccnenoBaHue 3aBUCHMOCTH Beca Tejia 10.03.- bu6mmoreka [JOK
B BOJIE OT 00bEMA MOTPYKEHHOI B 13.03. https://m.edsoo.ru/ff0a3514
YKUIKOCTh YaCTH TEJIa
50 [aBaie Te 10.03.- bubmuoreka [JOK
JIABaHHE Tell
13.03. https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpyupoBaHue apeomeTpa win 16.03.-
KOHCTPYUPOBAHUE JIOJAKHU U ONPEICIICHNE 20.03.
e€ rpy3onoabéMHOCTH"
Pemtenue 3agaud mo remam: «IlimaBanue 16.03 .- BuGmiorexa LIOK
52 cyznos. BosnyxomnnaBanue», «/laBneHne 20.03. https://m.edsoo.ru/f0a3654
TBEPBIX TEJI, )KUIKOCTEH U ra30B» bS./ 1. )
23.03.- bubmuoreka [JOK
>3 Mexanuecias pabora 27.03. https://m.edsoo.ru/ff0a3{82
23.03-- bubnmoreka [JOK
54 MomnocTs. EMUHAIBI MOIIHOCTH 27.03. https://m.edsoo.ru/ff0a382
55 VYpok-uccrnenoBanue "Pacyér MOIIHOCTH, 06.04.-
pa3BuUBaeMoM pH NoabEME 1o JiecTHULE" 10.04.
56 IIpocTeie MexaHu3MBI. Ppruar. 06.04.-




PaBHOBecue cui Ha peruare

10.04.

Konrponsnas padora no Teme

57 «JlaBneHue TBEPABIX TEN, KUIAKOCTEH U 13.04.-
ra3oB» / Beepoccuiickas mpoBepouHast 17.04.
paborta
PesepBHbIit ypok. Pabora ¢ TekcTamu mo
53 Teme «/laBneHue TBEPABIX TeN, 13.04.- bubmuoreka [JOK
KHUIKOCTEH 1 ra3oB» / Beepoccwuiickas 17.04. https://m.edsoo.ru/ff0adffe
poBepoyHas pabora
Prraaru B TexHuke, OBITY U IPUPO/IE. 20.04.-
59 JlaGopatopnas pabora «MccnenoBanue 0.5 24.04. E;I@I_I;/OTGT HOK/ Ff0ad 78
YCJIOBHI PABHOBECHS PbIYaray DS EES00TUmEAn 108
60 Pemenue 3agau no reme «YcinoBus 20.04.- bubnmoreka [JOK
pPaBHOBECHsI pblyara 24.04. https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neicTBus
61 MexanusMma. Jlabopatopnas pabora 0.5 27.04.-
«HM3mepenne KIT/I HaKIOHHO ' 30.04.
TTOCKOCTH
& Pemtenne 3agau mo teme "Pabora, 27.04.- bu6mmoreka [JOK
MourHocTh, KIT/" 30.04. https://m.edsoo.ru/ff0adc48
63 Mexannueckas sHeprust. Kunernueckas 04.05.- bubnumorexa [IOK
Y TIOTEHIUATbHAS SHEPTHUS 08.05. https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOU 04.05.- bubnmoreka [JOK
SHEPTUU 08.05. https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIIEPUMEHT IO TEME 1 12.05.-




"IJKCIepUMEHTAILHOE ONPECIICHHE 15.05.
W3MEHEHUSI KHHETUYECKON U
MOTEHIIUATHLHOU YHEPTUH TIPU
CKaThIBAaHWH TeJa 110 HAKIOHHOM

MJI0OCKOCTH"
KoHT 6 12.05.-
ponpHast padora mo Teme «Pabota u
66 1 1 15.05
MOIIHOCTb. DHEPTHUs» e
67 PesepBHblii ypok. Paborta ¢ Tekctamu 1mo 1 18.05.- bubnuorexa [IOK
TeMe "MexaHnueckoe aBmxkenue" 26.05. https://m.edsoo.ru/ff0adeebd
. 18.05.-
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o :
68 1 26.05.

teme "Pabota. MomHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 12




8 KVIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbBIE N (ppoBbIE

Ne aTa
Tema ypoka Kontpoabheie | IpakTHyeckne A o0pasoBaTe/bHbIE
n/n Bcero U3yYeHUs
padoTbI padoTbI pecypcbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- 01.09 - BuGmorexa LOK
1 KUHETUYECKON TEOPUH U UX OIBITHBIC 1 05.09
R https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS P5:/N.eC500.T0 14
01.09.-

2 Macca u pasmep aTOMOB U MOJIEKY I 1 05.09.

3 Mogaenu TBEPIOrO, )KUIKOTO U | 08.09.- bubnmoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCcTBa 12.09. https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOUCTB TBEPOTO,

4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHUIM | 08.09.-

BEILIECTBA HA OCHOBE MOJIOKEHU I 12.09.
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
15.09.- bubmmoreka [JOK

5 Kpucrannuueckue u amopdHbIe TeIa 1 19.09. hitps://m.edso0o.ru/fR0as5800

6 CmauuBaHue U KallWUISIPHOCTb. | 15.09.- bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE 19.09. https://m.edsoo.ru/ff0a5530

22.09-- bubmuoreka [JOK
7 TermioBoe paclIupeHHe U CKaTUE 1 26.09. hitps://m.edsoo.ru/f0asa26
2 Temneparypa. CBs3b TEMIIEPATYpPHI CO | 22.09--
CKOPOCTBIO TETIOBOTO JIBHKEHUS YACTHI] 26.09.




Buytpennss sHeprus. CriocoOsl

29.09.-

bu6mmoreka [JOK

TCIIJIOTA IIJIaBJICHUA

9

M3MEHEHHS BHYTPEHHEN SHEPTuu 03.10 https://m.edsoo.ru/ff0a5c60
29.09.- bubmuoreka [JOK

10 Bunet Tenuonepenain 03.10 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrudyeckoe

1 HCIIOJIb30BaHUE TEILUIOBBIX CBOMCTB 06.10.- bu6mmoreka [JOK
BEIIECTB 1 MATEPHAJIOB B IIEIISAX 10.10. https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemnoTsl. Y nenpHas 06.10.- bu6mmoreka [JOK
TEILUIOEMKOCTD 10.10. https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. 13.10.- bubmmoreka [JOK
TeriooOMeH U TEIJIOBOE paBHOBECHE 17.10. https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue 13.10.-

14 SBJICHHS TETNIOOOMEHA MPU CMEIIMBAHUT 17.10. E;I@I_I;/OTGT HOK/ Ff0a6a98
XOJIOZHOU M TOpsYeii BObI" bS-/T.eCS00.IUATAbE
Pacuer konudecTBa TEIUIOTHI, 20.10.-

15 HE00XO0IMMOTO JJIsl HAarpeBaHus Teja u 24.10.
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaGopatopnas pabora "OnpezneneHue 20.10.- bubmuorexa [IOK
YAETBHOU TEIIOEMKOCTH BetecTBa" 24.10. https://m.edsoo.ru/ff0a6bb0

17 OHeprus TomuBa. Y iejabHasi TeMjaoTa 05.11.- bubnuorexa [IOK
CTOpaHHUs 07.11. https://m.edsoo.ru/ff0a7b5a
IInaBieHuEe U OTBEPACBAHUE 05.11.-

18 KPUCTAJUIMYECKUX TEIl. Y AeJIbHAs 07.11. Bubmmorexa HOK

https://m.edsoo.ru/ff0a71d2




JlaGopatopnas pabora "OnpezneneHue

10.11.-

bu6mmoreka [JOK

19
YAETBHOU TEIUIOTHI IJIaBICHUS Jhaa" 14.11. https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHS. 10.11.- bubnumorexa [IOK
Hcnapenue 14.11. https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora

)1 napooOpa3oBaHMs U KOHJCHCALIUH. 17.11.- bubnuorexa [IOK
3aBHCHUMOCTh TEMIIEPATYPbl KUTICHUS OT 2L1L https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO AABICHHS
Bnaxnocts Bo3ayxa. JlaboparopHast 17.11.- BuGmiorexa 1IOK

22 paborta "OrmnpeneneHue OTHOCUTENbHOM 21.11. hitps://m.edsoo.ru/fl0a7628
BJI&KHOCTH BO3/TyXa" E— )

3 Pemienue 3aa4 Ha onpeeneHue 24.11.-
BJI&KHOCTH BO3yXa 28.11.
[TpuHIUIB pabOTHI TETIIIOBBIX 24.11.-

24 asurateneil. [laposas TypOuHa. 28.11.
JIBUraTenb BHYTPEHHETO CrOpaHus
KITJ Tennosoro asurarens. Tenmaossie 01.12.- BuGmiorexa LIOK

25 JBUTATEIU U 3aLUTa OKPYKAIOIIEH 05.12. https://m.edsoo.ru/f0aTcTc
Cpeibl — '

%6 3aKOH COXpaHEHMsI U ITPEBPALLECHUS 01.12.-
SHEPIUU B TEIUIOBBIX MpoLIeccax 05.12.
[ToaroroBka K KOHTPOILHOM paboTe MO 08.12.- BuGmiorexa LIOK

27 TeMme "TenoBrlie HBJIGIjI/ISI. I/I3MGH'€'3HI/IG 12.12. https://m.edso0o.ru/ff0a83 (2
arperaTHbIX COCTOSIHUH BeIleCTBa

)3 Konrponsnas padora no Teme 08.12. bubnuorexa [IOK

"TermnoBble gBiaeHud. I3MeHEeHNE

https://m.edsoo.ru/ff0a86ae




arperaTHbIX COCTOSIHH BemiecTa"

12.12.

79 Onexrpusanus ten. [[Ba poaa 15.12.-
SJIICKTPUYICCKHUX 3apPsII0B 19.12.
30 VYpok-uccnenoBanue "IneKTpU3aLus TEI 15.12.-
MHAYKIHMENW U IPU CONPUKOCHOBEHUN" 19.12.
31 B3anmoneincTeue 3apsyKeHHBIX TEIL. 22.12.- bu6mmoreka [JOK
3akon Kynona 26.12. https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe noje. HanpskeHHOCTD 22.12.- Bu6 LIOK
e noIMoTEKA
32 anekTpudeckoro noss. [puHnun 26.12. hitps./m.edsoo.ru/f0a8a0a
CYTIEPIIO3UIINH IEKTPUUECKUX TOJIeH — )
13 Hocurenu 3nekTpudeckux 3apsiaos. 12.01--
OnemeHTapHbIi 3apsan. CTpoeHue aroma 16.01.
34 IIpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH 12.01-- bubnuorexa [IOK
COXpaHEHHUS AIIEKTPUUYECKOTO 3apsizia 16.01. https://m.edsoo.ru/ff0a8et6
35 Pemenue 3a1a4 Ha npUMEHEHUE CBOMCTB 19.01.- bu6mmoreka [JOK
AJIEKTPUUYECKHUX 3aPsI0B 23.0L. https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €T0 19.01 .- Eu6 [IOK
noIMoTEKA
36 cyuecTBoBanus. VicrouHuku 23.01. hitps://m.edsoo.ru/ff0a95ad
3IIEKTPUYECKOTO TOKA — '
. 26.01.- bubmuoreka [JOK
37 JIeNCTBUA DIIEKTPUIECKOTO TOKA 30.01. hitps://m.edsoo.ru/fl0a96b2
38 VYpok-uccnenosanue "Jleiicreue 26.01 -

QJICKTPHUYCCKOTIO ITOJIAA Ha IIPOBOJHUKH U




30.01.

OUBJIEKTPUKNA"

39 DNEeKTpUYECKU TOK B METaJlJIax, (3)26(2)22- bu6mmoreka [JOK
KUIKOCTSIX U ra3zax e https://m.edsoo.ru/ff0a9838
DneKTpuuecKas 1ernb U €€ COCTaBHbIE 02.02.-

40 qacTH 06.02.

Cuna toka. JIabopaTopHast pabota 9.02.- BuGmiorexa 1IOK

41 "N3mepenue u peryimpoBaHUE CUIIbI 0.5 13.02. https://m.edsoo.ru/ff0agbdé
ToKa" — '
DNEeKTpUUECcKOe HaIpsHKEHHE.

4 Bonbrmerp. JlabopaTopnas padora 0.5 193032' bubnuorexa [IOK
"3MepeHue u peryanpoBaHue e https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"

43 ConpoTuBieHre NPOBOAHMKA. Y IEJIBHOE 12%%22' bubmuorexa [IOK
COTPOTHBIICHUE BEIIECTBA e https://m.edsoo.ru/ff0aa738
JlaGopaTopHnast pabora "3aBUCUMOCTh

44 AJIEKTPUYECKOTO COMPOTUBIICHUS | 12%%22' bubmmoreka [JOK
MPOBOJHMKA OT €T0 JJTMHBI, TUIOIIA TN e https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEUYEHUs U MaTepuana”
3aBHCHMOCTB CHJIIBI TOKA OT 24.02.- BuGmorexa 1IOK

45 HanpspkeHus. 3akoH Oma 1715 yyacTka 27.02. https://m.edsoo.ru/fl0aadda
LU
JlaGopatopHnas pabora "HccrnenoBanue

46 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO Yepe3 | 2247(2)22' bubnuorexa [IOK
PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA e https://m.edsoo.ru/ff0aa04e
Y HampsiKeHus: Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaJIEIbHOE 02.03.-




COCAUHCHUS ITPOBOAHUKOB

06.03.

JlaGopaTopnas pabora "IIpoBepka

43 IIpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 02.03.- bubnuorexa [IOK
MOCIIEI0BATEILHOM COCIMHEHUH JIBYX 06.03. https://m.edsoo.ru/ff0aaas58
pe3ucTopoB”

Jlaboparopuas padota "IIpoBepka 10.03.- BuGmorexa LIOK

49 MPAaBHIa JULT CHILT TOKA HIpH 13.03. https://m.edsoo.ru/ff0aadle
MapaJICIGHOM COCJMHEHUH PE3UCTOPOB" — '

Pemienue 3a1a4 Ha MPUMEHEHHUE 3aKOHA 10.03.- BuGmorexa OK

50 Oma 11 pa3sIu4HOro COeIUHEHUS 13.03. https://m.edsoo.ru/ff0aaf8a
MPOBOIHUKOB E— )

51 PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO 16.03.- bubnumorexa [IOK
Toka. 3akoH J[xoynsa-Jlenna 20.03. https://m.edsoo.ru/ff0ab124
JIaboparopHas pabota "OnpeneneHue 16.03.- BuGmorexa LIOK

52 pabOThI U MOLIHOCTH 3JIEKTPUIECKOTO 20.03. https://m.edsoo.ru/ff0ab3e0
ToKa" — '
DJeKTpUUECcKUe e U MOTpeOuTenn 23.03.- BuGmorexa OK

53 ANEKTPUIECKON SHEPTUU B OBITY. 27.03. https://m.eds00.ru/ff0ab660
KopoTkoe 3ambikaHue — '

54 [TocTosiHHBIE MATHUTBI, X 23.03.-

B3aUMOJICCTBHE 27.03.

55 VYpok-uccnenosanue "M3yyenue nonen 06.04.- bubnmoreka [JOK
IIOCTOSIHHBIX MAarHUTOB" 10.04. https://m.edsoo.ru/ff0ac3d0
MarunutHoe noyie. MaruuTHoe 1nose 06.04 .- BuGmiorexa LIOK

56 3eMJIM ¥ €T0 3HauY€HUe AJIs )KU3HU Ha 10.04.

3emie

https://m.edsoo.ru/ff0acOba




[ToaroroBka Kk KOHTPOILHOU paboTe MO

57 TeMe "DIEKTpUUYECKHE 3apsibl. 1137'(2;2' bubnmoreka [JOK
3apspKeHHBIC TeNla U MX B3aMOJICHCTBUSL. T https://m.edsoo.ru/ff0abd2c
ITocTOosIHHBIN MEKTpUYECKUI TOK"

Konrponsnas pabora no Teme
"OnekTpudeckue 3apsaabl. 3apsyKEHHbIE 13.04.- BuGmoreka LIOK

58 TeJa ¥ UX B3aUMOICHCTBUS. 17.04. hitps://m.cdsoo.ru/ff0abeas
[TOCTOSHHBIN 3IEKTPHIECKUH TOK" / " '
Bcepoccuiickas npoBepouHas paboTa
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o 20.04.-

59 teMe "[loCTOAHHBIN 21eKTpUUecKuii TOK" 24.04. E;IS;I;I/(;:eeIZ(I;E)OrE/fanC de6
/ Beepoccuiickasi mpoBepouHast paborta — '

OmneIT OpcTena. MarHuTHoe mojie 20.04 .-

60 3IIEKTPUYECKOro Toka MaraurHoe mnoie 24.04. Eggjjl/(;:e;asiorf/ffo acld2
KaTYyIIKU C TOKOM
[TpuMeHeHHe IEKTPOMArHuTOB B

61 texHuke. Jlaboparopuas pabora 0.5 23?)%1' bubnmoreka [JOK
"N3y4yeHne neiCTBUS MArHUTHOTO TTOJIS ' T https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSTHHOTO TOKA.
Hcnons3oBanue 371€KTpOABUTATEICH B

6 TEXHUYECKUX YCTPOMCTBAX U HA 23?)%1' bubnuorexa [IOK
Tpancnopte. JlaboparopHas pabota o https://m.edsoo.ru/ff0ac86¢
"KoHCcTpynpoBaHue U U3yueHHE PabOThI
aneKTpoaBUraTesns”

OmnsiTel @apanes. 3aKoH 04.05.-

63 3JIEKTPOMAarHUTHOW MHAYKIuH. IIpaBuio 08.05.
Jlenna

64 DnexrporenepaTop. CriocoObl 04.05.-




MIOJIyY€HUS AIEKTPUIECKON SHEPTUU. 08.05.
DIEKTPOCTAHIINK Ha BO30OHOBISIEMBIX
HUCTOYHUKAX SHEPTUU
[ToaroroBka K KOHTPOILHOM paboTe MO 12.05.-
65 TeMe "DNEeKTPUYEeCKue U MarHUTHBIE 1 15.05.
sIBJICHUS"
66 KonTponbHas pabota mo Teme 1 1 12.05.- bubnmoreka [JOK
"DneKTpUYecKre U MarHUTHBIC SIBIICHUS" 15.05. https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o 1 18.05.- bubnmorexa [IOK
teMe "TennoBsle saBiIeHUS" 26.05. https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. Paborta ¢ Tekctamu 1mo 1 18.05.-
Teme "MarauTHble sSBJICHUS" 26.05.
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[MTPOT'PAMME '




9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbBIE N (poBbIE

Ne Hdara
Tema ypoka Kontposabheie | IIpakTHyeckne o0pazoBaTe/bHbIE
n/n Bcero U3yYeHHs
padoThbI padoTbI pecypcebl
1 Mexanudeckoe ABUKEHHE. ) 01.09.-
MarepuanbHas TOUKa 05.09.
) Cucrema orcuera. OTHOCUTEILHOCTD ) 01.09.- bubmuoreka [JOK
MEXAHUYECKOTO IBUKECHUS 05.09. https://m.edsoo.ru/ff0ad474
3 PABHOMEDHOE onHelHOe Kerie ) 01.09.- bu6mmoreka [JOK
BHOMEPHOE MPSIMOJIMHEHHOE JIBHIKCHH
P P A 05.09. https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE 08.09
4 nerkenue. CpeHsis U MTHOBEHHAs 1 ) 2 0 9
CKOPOCTh o
5 [IpsimonuHETHOE PABHOYCKOPEHHOE ) 08.09.- bubnuorexa [IOK
IBUKCHHE. Y CKOpPEHUE 12.09. https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOIMHENHOTO
08.09.-
6 paBHOYCKOpEHHOTO ABIMKeHUs. [ paduk 1 12.09
CKOPOCTH o
J"[ "
|| acopatopras paGora "Onpeerermne 1 1 1509 | Buoamorera 110K
HUS TEJIa IPU PaBH HHOM
yerop PP . yerop " 19.09. https://m.edsoo.ru/ff0adb18
JBUYKCHHUHU 10 HAKIIOHHOW TUIOCKOCTH
2 CBobOoaHoe nagenue Ten. OnbIThI ) 15.09.-
lanunes 19.09.
P .
, | Pasmowepoc ssmxeme o opymnocti. | 1509 | Buoamorera 110K
MOJT ¥ YaCTOT HUSL.
P VH pati 19.09. https://m.edsoo.ru/ff0ael76
JInneliHasa U yriioBas CKOpOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 22.09.-




26.09.

11 ITepseiii 3akoH Herorona. Bexrop cuitsl 22.09.- Bubmorexa LIOK
26.09. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 22.09.- bubnuorexa [IOK
PaBHOpelicTBYIOMmAs CHITa 26.09. https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Hetorona. Cynepno3unus 29.09.- bubnuorexa [IOK
CHIT 03.10 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha IPUMEHEHHE 3aKOHOB 29.09.- bubnuorexa [IOK
Hrrorona 03.10 https://m.edsoo.ru/ff0aeb6c
15 Cwuna ynpyroctu. 3akon I'yka 29.09.- Bubmmorexa LIOK
03.10 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau nmo reme «Cuna 06.10.-
YIOPYTOCTH 10.10.
17 JlaGopatopHnas pabora «OnpenencHue 06.10.- bubnuorexa [IOK
KECTKOCTHU TPYKUHBD» 10.10. https://m.edsoo.ru/ff0ace28
18 Cuna Tpers 06.10.- bu6mmoreka [JOK
10.10. https://m.edsoo.ru/ff0af738
19 Perenue 3a1au 1o teme «Cusia TpeHus» 13.10.- bubamorexa [OK
17.10. https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora "OnpezneneHue 13.10.- bubnuorexa [IOK
KO3 QHIIMEHTA TPEHUS CKOIBKEHUS" 17.10. https://m.edsoo.ru/ff0af8be
Pemenue 3agau mo reme "3aKoHBI
21 HiIOeTOHZ.3CIII/IHa y?ij’I‘:CT:I))/I. ((Z)I/ma 13.10.- Bubmorexa LIOK
| 17.10. https://m.edsoo.ru/ff0atb8e
TPEHUs
Cuuta TSHDKECTH U 3aKOH BCEMHUPHOTO
22 TSTOTEHHS. Y CKOPEHHE CBOGOEHOFO 20.10- bubamorexa LIOK
24.10. https://m.edsoo.ru/ff0af044
naCHHs
23 Ypok-koHpepeHus " [IBmKeHHEe Tl 20.10.-




BOKPYT TPaBUTAI[MOHHOTO IICHTPa
(Conneunas cucrema). ['aaktukn"

24.10.

4 Pemenne 3agau mo Teme ""Cua TSHKECTH 20.10.- bu6mmoreka [JOK
Y 3aKOH BCEMUPHOTO TATOTCHHUS" 24.10. https://m.edsoo.ru/ff0af5{8
’5 IIepBas kocMu4ecKas CKOPOCTb. 05.11.- bubnuorexa [IOK
HeBecomocTs 1 neperpy3ku 07.11 https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaILHON TOUKHU.
AoOconroTHO TBEPIOE Tell0. PaBHOBecHe
26 TBEPJOTO TeNa cp;:ucpeHnéHHoﬁ' OCBIO 05.11- bubamorexa LIOK
07.11 https://m.edsoo.ru/ff0afe36
BpameHuss. MomeHt cuisl. LieHnTp
TSDKECTH
PaBHOBeCHE MaTEepUAIILHON TOUKHU.
AoGcomotHO TBEpAOE Teno. PaBHOBecue 05.11 -
27 TBEPJOTO TENA € 3aKPEIUIEHHOU OCBIO 0711
BpameHuss. MomeHt cuisbl. LleHnTp
TSDKECTH
73 Pemtenue 3amau mo reme "MOMEHT CHUIIEL. 10.11.- bu6mmoreka [JOK
LenTp TsixecTu" 14.11. https://m.edsoo.ru/ff0b02b4
IToaroropka K KOHTPOJBHOM padOTE I
29 Te(l)\fe f?1\/(I)exaHI/m(e)cK(I:e(:) I[BI/I())KGEI/E? o 10.11- brbmiorexa HOK
. 14.11. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
0 | Mersmmeonen e, 1011~ | BuGmmorera IOK
. 14.11. https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten"
Wmmynbc Tena. UMiyabe cuiabl. 3aK0oH
31 COXpZHCHI/ISI I/IMHy.IIBZa. Vpyroe u 17.11.- Bubnmorexa HOK
. 21.11. https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMOJECHCTBUE
32 Pemenue 3amgad mo reme "3akoH 17.11.- bubmuoreka [JOK




COXpaHEHHUs uMmIryJnca'

21.11.

https://m.edsoo.ru/ff0b096¢

13 VYpoxk-koH(pepenuus "PeakTuBHOE 17.11.-
IBUKEHHE B IIPUPOJIE U TEXHUKE" 21.11.
34 Mexanudeckas padoTa ¥ MOIIHOCTh 24.11.- bubmiorexa HOK
28.11. https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TsKeCTH, CUIIBI YIIPYTOCTH 24.11.- bubnuorexa [IOK
Y CHUJIBI TPEHUS 28.11. https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM 24.11.-
JBUYKEHUU Teja MO TOPU30HTAIBHOMN 28.11.
MIOBEPXHOCTHY
CBs3b SHEprUU U paboTHI. 01.12.-
37
[ToTenuumanbHas SHEPrUs 05.12.
38 Kunernueckas sneprus. Teopema o 01.12.- bubnuorexa [IOK
KHMHETUYECKOU YHEPTUU 05.12. https://m.edsoo.ru/ff0b0c32
01.12.-
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 05.12.
40 JlaGopatopHnas pabora «/3yueHue 3akoHa 08.12.- bubnumorexa [IOK
COXpaHEHHUS FHEPTUN» 12.12. https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe NBUKEHHE U €TI0 08.12.- bu6mmoreka [JOK
XapaKTePUCTHKH 12.12. https://m.edsoo.ru/ffOb1858
4 3aryxaromue Konebanus. BeiHykaeHHbIe 08.12.- bubnuorexa [IOK
Kkonebanust. Pezonanc 12.12. https://m.edsoo.ru/ff0b2010
MareMaTH4ecKuil ¥ Npy>KUHHBINA 15.12.-
43
MasiTHUKA 19.12.
K-HCCIIeIOBaHNUE «3aBUCHMOCTh
44 szonon:i«fs:GaHug 03 mecCTKog;I 15.12.- bubamorexa LIOK
19.12. https://m.edsoo.ru/ff0b197a

IIPY>KUHBI U MAcChl Ipy3a»




IIpeBparieHue 3Hepruu npu

15.12.-

5 MEXaHUYECKUX KOJIeOaHHIX 19.12.
JlaGopatopHnas pabora «OnpeneneHue
46 qaCTopTLI Hpneplfona KoneGaiHII; 22.12- Bubmmorexa HOK
26.12. https://m.edsoo.ru/ff0blaec
NPY>KUHHOTO MasiTHUKa»
JlaGopatopnas pabora «IIpoBepka
47 HE3aBUCHMOCTH NIEproJia KoJeOaHMit 22.12.- bubnuorexa [IOK
rpys3a, HOJBEIIEHHOTO K HUTH, OT MaCChI 26.12. https://m.edsoo.ru/ff0b197a
rpy3a»
Mexannueckue BosiHbl. CBoOlcTBa
48 MeXaHUYIECKUX BOJH. [IpoIoNbHbIE 1 22.12- Bubnmorexa HOK
26.12. https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
VYpoxk-koHpepenuus "MexaHnueckue 12.01 -
49 BOJIHBI B TBEpJOM Tene. CelicMuyeckue 16.01.
BOJIHBI"
50 3Byk. PacnipocTpaneHnue u oTpaxeHue 12.01.-
3ByKa 16.01.
51 VYpoxk-uccienoanue "Habmoaenue 12.01.-
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI" 16.01.
5 I'poMKOCTb 3ByKa M BBICOTA TOHA. 19.01.-
AKyCTUYECKHI pe30HaHC 23.01.
53 VYpoxk-koHpepenuus "YnpTpa3Byk u 19.01.- bubnuorexa [IOK
MHOPa3BYK B IPUPOJE U TEXHHUKE" 23.01. https://m.edsoo.ru/ff0b23ca
o | ey
23.01. https://m.edsoo.ru/ff0b2510
Mexanunueckue kojaeOaHus U BOTHBI"
KonrpomnbHas padora no Teme "3aKoHbI 26.01.-
55
coxpaHeHHs. MexaHu4yeckne Kouebanus 30.01.




U BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIE. 26.01.- bubnuorexa [IOK
DNEeKTPOMArHUTHBIE BOJTHBI 30.01. https://m.edsoo.ru/ff0b2abe
. 26.01.-
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
30.01.
Ypok-koupepenmus "llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. 02.02.- bubnuorexa [IOK
Hcnonb30BaHue 2IEKTPOMArHUTHBIX 06.02. https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBSI3H"
Ypoxk-uccienopanue "M3yueHue CBOUCTB
59 BHIJGKTPOMaFIi[HTHLIX BOJIHyC TIOMOII[BIO 02.02- bubamorexa [OK
06.02. https://m.edsoo.ru/ff0b2c6c
MoOmIBHOTO Tenedona"
60 Pemenue 3a1a4y Ha onpeeneHne 4acTOThI 02.02.-
U JUIMHBI 3JIEKTPOMATHUTHON BOJIHBI 06.02.
DieKTpoMarHuTHas IPHpoa CBETa.
61 CKOpOFC)TB cBeTa. Bongosmg CBOWCTBA 902 Bubnmorexa HOK
13.02. https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cera. [IpsamonuHeitnoe
62 pacrpocTpaHeHue CBIe)Ta. 3arMeHust 902 Bubnmorexa HOK
13.02. https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaKeHMsI CBETa. 3epKaia.
63 PemeHHep3anaq Ha HpHMeHeI:{He 3aKOHA 902 bubamorexa [OK
13.02. https://m.edsoo.ru/ff0b38c4
OTpakCHHUS CBETa
64 IIpenomiienune cBeTa. 3aKoH 16.02.- bubnuorexa [IOK
MPEIOMIICHUS CBETA 20.02. https://m.edsoo.ru/ff0b3aea
55 | Tonomoonme narmons moympemens 1602 | Bufmorera LIOK
20.02. https://m.edsoo.ru/ff0b3c5¢

OTpaXXCHUA B OIITUYCCKUX CBETOBOAAX




JlaGopatopnas pabora "HccrnenoBanue

66 3aBHCHMOCTH YIJIa IPEJIOMIIEHUS 16.02.-
CBETOBOI'O JIy4a OT yIJIa IaJeHUsI Ha 20.02.
rpanuue "Bo3ayx-cTekno""
VYpoxk-konpepenuus "VcnonapzoBanue 24.00.-
67 MOJIHOTO BHYTPEHHETO OTPaXKCHUS: 5 7 0 2
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
24.02.- bu6mmoreka [JOK
68 Jlnmspl. OnTHYCCKAA CHIA THH3EI 27.02. https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoeHue U300paKEHUIA B TMH3AX 24.02- Bubnmorexa HOK
27.02. https://m.edsoo.ru/ff0b444a
JlaGopatopnas pabora "OnpezneneHue
70 (bOKyIC)HOFi paclc)To;IHmI u oiTI;IquKoﬁ 02.03- Bubnmorexa HOK
. 06.03. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JTMH3BI"
71 Ypok-koH(pepeHmus "OnTudeckue 02.03.- bubmmoreka [JOK
JIMH30BbIE TPUOOPH" 06.03. https://m.edsoo.ru/ff0c0a7e
72 ['1a3 KaK onTHYecKasi CucreMa. 3peHune 02.03- Bubnmorexa HOK
06.03. https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepermwus "JlepexTsl 3peHus. 10.03.-
Kak coxpanuTts 3peHue” 13.03.
Paznoxenue 6e10ro cBeTa B CIEKTP.
74 Ombrtel HetoTona. CrioxkeHue ’ 10.03.- bubamorexa [OK
13.03. https://m.edsoo.ru/ff0c0f4c
CIEKTPAJIbHBIX 1IBETOB. Jlucriepcus cBeTa
JlaGopatopnas pa6ora "OnbITh IO
75 pa3IokKEHUIO OETIOro CBEeTa B CIIEKTP U 10.03.- bubmmoreka [JOK
BOCIIPHSATHIO LIBETA MPEIMETOB IPU MX 13.03. https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH Yepe3 [BETOBbIe (GUiIbTpHI"
76 VYpok-nipaktukyM "BoiHOBBIE CBOWCTBA 16.03.-




CBETa: IUcIiepcHsi, UHTepepeHIs U 20.03.
nudpaxis"”
77 OmnpiThl Pesepdopaa u miianerapHas 16.03.- bubnuorexa [IOK
MOJEIb aTOMa 20.03. https://m.edsoo.ru/ff0c12a8
16.03.-
78 IToctynatel bopa. Mozeins aroma bopa
20.03.
79 Hcnyckanue U MOTJIOLIEHUE CBETA 23.03.- bubnuorexa [IOK
atoMoM. KBauThl. JInHeWyaThie CIIEKTPHI 27.03. https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "Habmtonenue 23.03.- bubnuorexa [IOK
CIIEKTPOB UCITyCKaHUs" 27.03. https://m.edsoo.ru/ff0c1550
81 PanoakTUBHOCTD U €€ BHUIbI 23.03- bubmorexa HOK
27.03. https://m.edsoo.ru/ff0c1672
) Crpoenue atoMHoro sinpa. Hykinonnas 06.04.- bubnuorexa [IOK
MOJEIb 10.04. https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHbIE npeBpamieHus. 30Tors 06.04.- Bubnmorexa HOK
10.04. https://m.edsoo.ru/ff0clal4
%4 Pemenue 3ama4d mo teme: 06.04.- bu6mmoreka [JOK
"PagnoakTHBHBIE IPEBpaIICHUS " 10.04. https://m.edsoo.ru/ff0c1b4a
13.04.-
85 Ilepuon nonypacnana 17.04.
VYpoxk-koHpepenuus "PagroakTHBHbIC
86 U3ITYYCHUS B TIPUPOJIE, MCTHIHHE 13.04.- Bubnmorexa HOK
\ ’ ’ 17.04. https://m.edsoo.ru/ff0c2126
TEXHUKE
g7 SAnepHble peaky. 3aKOHbI COXPaHEHUs 13.04.- bubnuorexa [IOK
3apsI0OBOTO U MAaCCOBOTO YHCET 17.04. https://m.edsoo.ru/ff0c1c58
28 OHeprus cBA3M aTOMHBIX siziep. CBA3b 20.04.- bubnuorexa [IOK
MacCChI U DJHEPTHH 24.04. https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "SnepHsie 20.04.-




peakuuu" 24.04.

90 Peakuuu cuHTe3a U neneHus saaep. 20.04.- bubnuorexa [IOK
Ncrounuku sHeprun ConHIA U 3BE3NT 24.04. https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "Anepuas 2704,

91 SHepreTHka. J[efcTBUs paguoakTUBHBIX 30.04.

W3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI"
[ToaroroBka K KOHTPOJILHOM paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. 27.04.- bubnuorexa [IOK
DNeKTpOMarHuTHEIE BOJHBL. KBaHTOBBIE 30.04. https://m.edsoo.ru/ff0c223e
SIBJICHUS"

Konrponsnas padora no Teme
"DeKTpOMarHUTHOE MOJIE. 27.04.-
93
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE 30.04.
SIBJICHUS"
[ToBTOpenue, o6o0IICHNE.
94 HaGOpETopH;Ie paGL];TLI 10 KypCy 04.05- bubamorexa [OK
. 08.05. https://m.edsoo.ru/ff0c245a
"B3aumoneiictBue ten"
[ToBTOpenue, 0606meHue. Pemenue 04.05. BuGmiorexa 1IOK

95 PACHCTHDIX 1 KATCCTBCHHIDIX 3a/at HO 08.05. https://m.edsoo.ru/ff0c2572
teMe "TemoBble npouecchl”

[ToBTOpenue, 0606meHue. Pemenue 04.05. BuGmiorexa 1IOK

%0 PACHCTHDIX 1 KAHCCTBCHIbIX 33.,[[8.‘;1 o 08.05. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBeix aBurarenci"

[ToBTOpenue, o6o0mmenue. Perenne
97 pacquII){Hx 1/; KaqecI:BeHHLIx 3a/1a4 1o 12.05.- Bubnmorexa HOK
15.05. https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycraHOBOK"

08 [ToBTOpeHue, 06001IIeHNE. 12.05.- bu6mmoreka [JOK

JlaGopaTopHbie pabOTHI IO Kypcy 15.05. https://m.edsoo.ru/ff0c2¢52




"CBeTOBBIE gBiIcHUA"

[ToBTropenue, o6o0menue. Padora ¢

99 TEKCTaMU 10 TeMe "3aKOHbI COXPaHCHHUS 1 12.05.- Bubmmorexa HOK
| 15.05. https://m.edsoo.ru/ff0c2d6a

B MEXaHHMKE

100 [ToBTOpenue, o606menue. Pabota ¢ ) 18.05.- bu6mmoreka [JOK
Tekcramu 110 TeMe "Konebanust 1 BOIHBI" 26.05. https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 18.05.- bu6mmoreka [JOK
TekcTtamMu 110 TeMe "CBeToBbIE ABICHUS" 26.05. https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabota ¢ 18.05.-

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 26.05.
¢uznka"

OBIIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOTPAMME




MPOBEPSAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsieMble peIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NMPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATHUSA

1.2

pas3jindaTth SABJICHUSA IO OIMMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE

1.3

pacro3HaBaTh  NPOSIBICHHE  W3YYEHHBIX  (U3MYECKHX  SBICHHHA B
OKpY’KaloIlleM MHUpe, B TOM 4ucie (PU3NYECKHE SBICHHUS B MPHUPOJE, MPH
3TOM TNEpPEeBOJUTh NPAKTUYECKYIO0 3agadyy B y4ueOHYyI0, BBIJCIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIESCKUX SIBICHUIN

1.4

OIMCHIBATh M3YUYCHHbIE CBOMCTBA TEN M (PU3UUECKUE SIBICHUS, UCHOJB3YS
¢du3nvecKkrue BeIUYHHBI, IPU OMHMCAHUH NPABHIBHO TPAKTOBATh (PU3MUYECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI (PU3UIECKUX
BEJIMYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME MJAHHYIO (PH3HUUECKYIO
BEJIMYUHY C JAPYTUMH BEJIWYMHAMH, CTPOMTHb TpapUKH H3YYEHHBIX

3aBUCUMOCTEH (PU3MUYECKUX BEINUMH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHUS U IPOLECCHI,
UCIIONIb3YSl W3YyYECHHBIC 3aKOHBI, IIpU 3TOM JaBaTb  CIIOBECHYIO

(hOpMyIIUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BHIPAKCHHE

1.6

OOBSICHATH (PU3NYECKHE SIBJICHHS, TPOLIECCH M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalull IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0bsICHEHHE U3 |1 — 2 TIOTHYeCKUX
I1aroB ¢ Oomopoil Ha 1 — 2 M3yYeHHBIX CBOMCTBAa (U3UUECKUX SIBICHUH,

(bH3I/I‘{eCKI/IX 3dKOHa WK 3aKOHOMCPHOCTHU

1.7

pemare pacu€THble 3agaud B | — 2 1EHCTBUS, MCHOJB3YS 3aKOHBI U
¢dbopMybl, CBsA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBHA 3aJ]audl 3alMChIBaTh KPaTKOe YCJIOBHUE, MOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (OPMYJBI U MPOBOIUTH PAcUEThl, HAXOIUTh CIIPABOYHBIC
JaHHbIe, HEOOXOAUMBIC JUIS pEIICHUs 3ajady, OLEHUBATh PEATMCTHYHOCTh

MOJTyYeHHOH (pr3nyecKol BEIMUMHBI

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPU HOMOIIU

(I)I/I3I/I‘-I€CKI/IX MCTOOOB, B OIMMCAHUHU UCCIICAOBAHUA BBIACIIATH IMPOBECPIACMOC




IIPENII0JIOKEHNE (TUIIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH M1OTYUEHHbIN
pe3yabTaT, HAaXOAWTh OUIMOKM B XOJE OINbITA, JAeJaTbh BBIBOABI IO €ro

pe3yabpraTraM

1.9

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3UYECKHX SBICHUN WM (PU3UIECKUX
CBOWCTB Tel: (hOopMyIupoBaTh MPOBEPSiEMBbIC HPEANONI0KEHUS, COOHpaTh
YCTQHOBKY W3 MPEII0KEHHOTO0 O0OPYAOBaHMs, 3alMCHIBATh XOJ OIBITA U

(bopMyIHpOBATH BHIBOBI

1.10

BBIIMOJIHATE TpPSMble HM3MEpPEHHs] C HCIOJIb30BAaHHUEM AaHAJIOTOBBIX U
IU(POBBIX TNPUOOPOB, 3aNUCHIBaTH TOKAa3aHUA MNPUOOPOB C  YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCHMOCTH OIHOHN (hPM3NYECKON BETHMYUHBI OT
OPYrOM € HCIOJB30BAaHUEM IMPSAMBIX HM3MEPEHUH, Y4acTBOBaTb B
IUIAHUPOBAaHUM  Y4eOHOTO  HCCIIEZOBAaHUS, COOHMpaTh YCTaHOBKY U
BBITOJIHATE HM3MEpPEHHs, Cleqys MpeUIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yabTaThl TOJXYYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE
NPEUIOKEHHBIX TAaOMUIl U TpaduKOB, JeNaTh BBIBOJBI IO pe3yJbTaTaM

HUCCICI0OBaHUA

1.12

NPOBOJIUTH KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMYUH, CIEAys
NPE/UIOKEHHOW HMHCTPYKLMHU: TPH BBINOJHEHUH H3MEpEHH CcoOUpaTh
JKCIICPUMEHTAJIBHYI0O YCTaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOWU

BCINYHHBI

1.13

coOroaTh MpaBuiia TEXHUKU 0€30IacHOCTU MpH padoTe ¢ 1adopaTOpHBIM

o0opypoBaHEM

1.14

yKa3bIBaTh NPUHIMIBI JEHCTBHS MPHOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKkTepu30BaTh MPUHLUUIBl  JCWCTBUS  HM3YUYCHHBIX HIpPUOOPOB U
TEXHUYECKHX YCTPOMCTB C TMOMOIIbI0 MX ONHCAHMS, UCIOJIb3Ys 3HAHUS O
CBOWCTBaX (h)M3MYECKUX SBICHUH M HEOOXOIMMbIe (PU3MUECKUE 3aKOHBI H

3aKOHOMEPHOCTH

1.15

OPUBOANUTH  TpUMEphl  (HaxXoauTh  WHGPOpPMAIMIO O  TNPHUMEpax)
MPAaKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHWHA B IOBCETHEBHOMN
KHU3HHM Ui oOecrieueHHst 0e30MacHOCTH MpH OOpalleHuH ¢ npudopaMu U
TEXHUYECKHMHU YCTPOHCTBaMHU, COXPAHEHUS 310POBbSl U COONIIOCHHUS HOPM

AKOJIOTUYECKOTO MOBEJICHUS B OKpY KaloIeH cpejie

1.16

OCYWIECTBIISATh OTOOpP HMCTOYHUKOB HHPopmauuu B cetd HHTepHer B

COOTBCTCTBUH C 3aJaHHBIM IMOMCKOBBLIM 3aIIpOCOM, Ha OCHOBC HMCIOLIUXCA




3HAHUW M TyTEM CPAaBHEHMUS PA3JIMYHBIX HCTOYHHKOB  BBIACISTH
nH(pOpMAIIIO, KOTOpasl SIBISETCS TMPOTUBOPEUMBON WM MOXET OBITh

HEJIOCTOBEPHOM

1.17

UCTOJIb30BaTh IPHU BBHIMOJHEHUH YYEOHBIX 3a/laHUil HAYYHOHIOIYJSPHYIO
aUTEepaTypy (U3UUECKOro COAEP)KaHUs, CIIPABOYHbIE MAaTEPUANIbI, PECYPChHI
cetu HTepHeT, BiIageTb NpuéMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBanus WH(OPMAILIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpMaIK (PU3HUECKOTO CONEPKAHHs, B TOM
qrcie MyOJIMYHO JAeNaTh KpaTKUe COOOIEHHs O pe3ysibTaTax MPOEKTOB MU
y4eOHBIX HCCIEeIOBaHUN, NMPH TOM TPAMOTHO MCIIONb30BaTh W3yUEHHBIN
NOHATUIHBIN ammapaT Kypca (U3HMKH, CONPOBOXAATh BBICTYIUICHUE

IIpe3eHTalueH

1.19

Ipu BBIIIOJIHCHUA y‘-Ie6HI>IX IIPOCKTOB U I/ICCHGILOBaHI/Iﬁ pacnpeaciisiTb
00s13aHHOCTH B rpynmne B COOTBCTCTBHU C IIOCTABJICHHBIMU 3aJladyaMU,
CICAUTh 3a BBIIIOJHCHHUCM IIJIaHA Z[GI\/JICTBI/II\;I, aCKBATHO OLICHUBATh
COOCTBEHHBII BKJIaJg B ACATCIIbHOCTD TpyHIibl, BBICTPAaNBATh

KOMMYHHKATHUBHOC B3aHMOHCﬁCTBHe, YUUThIBASA MHCHUC OKPYIKAIOMIUX

8 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3iindaTth SABJICHUSA IO OIMMCAHHUIO UX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh  NPOSIBICHHE  W3YYEHHBIX  (U3MYECKHX  SBICHHHA B
OKpY’KalollleM MHUpe, B TOM 4ucie (PU3NYECKHe SBICHHUS B MPHUPOJE, MPH
3TOM TNEPEeBOJUTh NPAKTUYECKYIO0 3agadyy B y4ueOHYyI0, BBIJCIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIECKUX SIBICHUIN

1.4

OIMCHIBATh M3YUYCHHbIE CBOMCTBA TEN M (PU3UUECKUE SIBICHUS, UCHOJB3YS
¢u3nvecKkre BeIUYHHBI, IPU OMMCAHUH NPABHIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICJI HCIIOJIb3YEMbIX BEIMYMH, O003HAUEHUS W EIMHULBI (PU3UUIECKUX
BEJIMYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME MJAHHYIO (PH3HUECKYIO
BEIMYUHY C JAPYTUMH BEJIWYMHAMH, CTPOMTHh TpapuKH H3YYEHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINUUH




1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHUS U IPOLECCHI,
UCIIONIb3YSl ~ W3YyYECHHBIC 3aKOHBI, IIpU 3TOM  JaBaTb  CIIOBECHYIO

(hOpMyIIHPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOLECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYallUd INPAKTUKO-OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHHE U3 | — 2 TIOTHYeCKUX
IIaroB ¢ MOMOIIbI0 1 — 2 W3y4YeHHBIX CBOICTBAa (DU3UYECKHUX SIBICHUH,

(bH3I/I‘{eCKI/IX 3dKOHa WK 3aKOHOMCPHOCTHU

1.7

pemate pacuy€THble 3agaud B 2 — 3 JEHCTBUS, UCIOJB3YS 3aKOHBI U
¢dbopMysbl, CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBMs 3aJa4d 3alMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK
JaHHBIX JJs peIleHus 3aJauyd, BBIOMpATh 3aKOHBI U  (OPMYJIHI,
HeoOXoauMBbIe s €€ pelIeHus, MPOBOAUTH pacuéTsl M CPaBHUBATh

IMOJIYYCHHOC 3HAYCHUC (1)PI3H‘-I€CKOI’I BCJINMYUHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MpOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TP HOMOIIU
(U3NYECKUX METO/OB, HCIIONB3Ysl OINMCAHUE WCCICAOBAHUS, BBLICTATDH
[IPOBEPSIEMOE  MPEATNON0KECHUE, OLECHUBATh  IIPAaBUJIBHOCTb  IOPSAKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBOJAbI

1.9

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3UYECKHX SBICHUN WM (PU3UIECKUX
CBOWCTB Tell: (hopMyIupoBaTh MPOBEPSiEMBbIC HPEANONI0KEHUS, COOMpaTh
YCTQHOBKY M3 TPENJIOKEHHOT0 00OpYyIOBaHHUS, ONHUCHIBATH XOJ OIbITa U

(bopMyIHpPOBATH BHIBOBI

1.10

BBINOJIHATH MPSMbIE U3MEPEHUs C UCTIOIb30BAHUEM AHAIOTOBBIX MPHOOPOB
U JIaTYUKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH PE3yJIbTaThl U3MEPEHUHU C

yu€TOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH

MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCHMOCTH OIHOHN (hPM3NYECKON BETHMYUHBI OT
OPYro €  HUCHOJB30BAHUEM  IPSAMBIX  HM3MEPEHUH:  IUIAHUPOBATH
UCClieIOBaHNE, COOMpPATh YCTAHOBKY W BBINMOJHATH H3MEPEHUs, CIEays
NPEUIOKEHHOMY  IUIaHy,  (UKCHpPOBAaTh  Pe3yJbTaThl  IMOJYyYECHHOH
3aBHCUMOCTH B BUJE TaOIMIl U TpaduKOB, AeTaTh BBIBOABI 110 Pe3yJIbTaTaM

HUCCICI0OBaHUA

1.12

MPOBOJUTH KOCBEHHBIE HM3MEpEeHHs] (PU3MUECKUX BEIMYHUH: IJIAHUPOBATH
U3MEpeHusi, coduparb  IKCHEPUMEHTAJBHYIO  YCTAHOBKY,  CIEays

HpC,Z[.HO)KeHHOI\/II HHCTPYKIUHU, U BBIYUCIATH 3HAYCHUC BCIIMYNHBL

1.13

coOroaTh MpaBuiia TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1adopaTOpHBIM




o0opynoBaHEM

1.14

XapaKTepu30BaTh MPUHLUUIBl  JCWCTBUS  HM3YUYCHHBIX HIPUOOPOB U
TEXHUYECKHX YCTPOUCTB C ONOPON Ha MX OMMCAHUs, UCIONb3Ys 3HAHUS O
CBOWCTBaX  (U3MYECKUX SABICHUM W  HeoOXxoaumble  (uznyeckue

3aKOHOMEPHOCTH

1.15

pacno3HaBaTb HNPOCTBIC TCXHUYCCKUC YCTpOfICTBa U HU3SMCPUTCIILHLIC
HpI/I60pI>I no cxeMaM H CXCMATUYHBIM PHUCYHKAM, COCTaBJISITb CXCMBbI
QJICKTPHUICCKUX I_IGHGI\/'I C IIOCJICAOBATCIIbHBIM u napajICJIbHbIM
COCAUHCHHUECM JJICMCHTOB, pa3jinvdas YCJIOBHBIC 0003HaYEHHUS DIEMEHTOB

AJIEKTPUYECKUX LIETIEN

1.16

NPUBOAUTH  TpUMEphl  (HaxXoauTh  WHGPOpPMAIMIO O  TNPHUMEpax)
MPAaKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHWHA B IOBCETHEBHOMN
KHU3HH Ui oOecrieueHHst 0e30MacHOCTH MpH OOpalleHuH ¢ mpudopaMu U
TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHUS 3/10POBbSl U COONIIOCHHUS HOPM

AKOJIOTUYECKOTO MOBEJICHUS B OKpY KaroUIel cpejie

1.17

OCYIIECTBIISATh TMOMCK HH(pOpMAIMKU (U3NIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM U IYTEM CPaBHEHUs
JOTIOJTHUTEIBHBIX NCTOYHUKOB BBIICIATH MH(OPMAIIHIO, KOTOpasl SIBISETCS

MIPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTIOJIb30BATh MPH BBIMOJIHEHUH YUYEOHBIX 33/JaHUil HAyYHO-TIOMYJISPHYIO
aUTEepaTypy (U3UUECKOro COAEP)KaHUs, CIIPABOYHbIE MAaTEPUANIbI, PECYPChHI
cetu HTepHeT; BiageTh NpuUEMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(OPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3llaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKHe YCTHBIE COOOILEHHUS,
0000mass wWHPOpPMAIMIO U3 HECKOJIBKHX HWCTOYHUKOB (PUINYECKOTO
COJIepKaHus, B TOM YHCIIE yOJIMYHO NPEACTABIATh Pe3yabTaThl IPOSKTHOM
WIM UCCIIEI0BATENbCKON €ATEIbHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BaTh
U3yYEHHBI TOHATUHHBIA ammapar Kypca (U3MKH, COMPOBOXKIATh

BBICTYIUICHHE NPE3CHTALUEN

1.20

IpPU BBIMOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (U3UUECKUX
MPOIIECCOB paclpeneiaTh OO0SM3aHHOCTH B TpyNIe B COOTBETCTBHM C
[IOCTaBJICHHBIMH 3aJa4aMU, CJICIUTH 3a BBIIIOJHECHUEM IUIAHA JEHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JESATEIbHOCTh TPYIIbI, BHICTPAMBATh KOMMYHUKATUBHOE B3aMMOJECHCTBUE,

MIPOSIBIISISI TOTOBHOCTD Pa3periaTh KOH(MIUKTHI




9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATHUSA

1.2

pas3iindaTth SABJICHUSA IO OIMMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE

1.3

pacro3HaBaTh  IPOSIBICHHE  W3YYEHHBIX  (U3WYECKHX  SBICHHHA B
OKpY’KaloIlleM MHUpe, B TOM 4ucie (PU3NYECKHE SBICHHUS B MPHUPOJE, MPH
3TOM TNEPEeBOJUTh NPAKTUYECKYIO0 3agadyy B y4ueOHYyI0, BBIJCIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINIESCKUX SIBICHUIN

1.4

OIMCHIBATh M3YUYCHHbIE CBOMCTBA TEN M (PU3UUECKUE SIBICHUS, UCHOJB3YS
¢bu3nvecKkrue BeIUYHHBI, IPU OMHMCAHUH NPABHIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICJI HCIIOJIb3YEMBbIX BEJIMYMH, O003HAUEHUS W EIMHULBI (PU3UUIECKUX
BEJIMYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME MJAHHYIO (PH3HUUECKYIO
BEJIMYUHY C JAPYTUMH BEJIWYMHAMH, CTPOMTHb TpapUKH H3YYEHHBIX

3aBUCUMOCTEH (PU3MUYECKUX BEINYMH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHUS U IPOLECCHI,
UCIIONIb3YSl  W3YyYECHHBIC 3aKOHBI, IIpU 3TOM  JaBaTb  CIIOBECHYIO

(hOpMyJIHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOLECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYallUd INPAKTUKO-OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKUX
IIaroB ¢ MOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBAa (DPM3MYECKHX SIBJICHUH,

(bH3I/I‘{eCKI/IX 3dKOHa WK 3aKOHOMCPHOCTHU

1.7

pemate pacu€THele 3adauu (omuparomyecs Ha cucTeMy U3 2 — 3
YpaBHEHHMIA), MCIIONB3YsSI 3aKOHBI M (POPMYJIBI, CBSI3BIBAIONINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHs 3aJauM 3alliChIBaThb KpPaTKOE
yCIIOBHE, BBISBIATH HEAOCTAIOIIME WM HM30BITOYHBIC IaHHBIC, BHIOUPATH
3aKOHBI M (OPMYJIBI, HEOOXOMUMBIE JUIS PELICHUS, MPOBOAUTH PACUETHl U
OLIEHMBATh  PEATMCTUYHOCTb  MOJYYCHHOTO  3HAYCHUS  (PU3UUECKOM

BCINYHHBI

1.8

pacrno3HaBath MPOOIEMbI, KOTOPbIE MOXKHO PELIUTH MTPU TTOMOIIN (PU3NIECKUX
METOJIOB, HCIIOJIb3Ysl OINMCAHUE HCCIECAOBAHUSA, BBIIEIATH IPOBEPIEMOE

MMpPEAIOJIOKCHUC, OLICHUBATH MPaBUJIbHOCTb nopgaaka MMPOBCACHUA




UCCJIEJOBAHMUS, JINIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHUI

U OIIBITOB

1.9

MIPOBOJUTH ONBITHI MO HAOIIOACHUIO (PU3UYECKHX SBICHUN WM (PU3UUIECKUX
CBOWCTB TeEJI: CaMOCTOSATENbHO COOMpATh YCTAaHOBKY U3 M30BITOUYHOTO
Habopa O00OpyAOBaHMs, OINUCHIBATH XOJ ONBITA W €ro pe3yJbTaThl,

(bopMyIHpPOBATH BHIBOBI

1.10

MPOBOJUTH MPU HEOOXOTUMOCTH CEPUIO0 TPSMBIX HW3MEPEHUH, OMpeaessis
cpeaHee 3HAYCHHE M3MepsieMON BeIMYMHBI ((DOKYCHOE paccTOsSHHE
coOupatomeld  JTUH3BI), OOOCHOBBIBATH BBIOOp cIOCO0a  HM3MEpEHHS

(M3MepHuTETHHOTO MPUOOPa)

NPOBOJIUTH HUCCIEAOBAHHE 3aBUCHUMOCTEH (U3UYECKUX BEIUYHH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMI: IUIAHUPOBATH HUCCIIEIOBAHMUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (DUKCHUPOBATh  Pe3yJIbTATHI
MOJyYeHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHJAE TaOIUIHU

rpauKoB, JeNaTh BHIBOBI IO PE3yIbTaTaM UCCIIEOBAHUS

1.12

MPOBOJUTH KOCBEHHBIE HM3MEpEeHHs] (PU3MUECKUX BEIMYHUH: IJIAHUPOBATH
U3MEpeHus, coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH
U3MEPEHUs, CHeAys IPEeIJIOKEHHONM MHCTPYKLHH, BBIYHUCIATH 3HAYCHUE
BEJIMYUHBI U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YyJIbTAThl ¢ YYETOM 3aJaHHOU

[IOTPELIHOCTU U3MEPEHUN

1.13

coOroaTh MpaBuiia TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1adopaTOpHBIM

o0opyaoBaHEM

1.14

pa3nuyatb OCHOBHBIC TIPU3HAKM U3YyYEHHBIX (U3MYECKHX MOJeneit:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBIH HCTOYHHUK
CBETA, JIy4, TOHKas JIMH3a, [JIaHEeTapHas MOJE/Ib aTOMa, HYKJIOHHAasl MOJIEIb

aTOMHOTO siipa

1.15

XapaKTepu3oBaTh MPUHLUUIBl  JCWCTBUS  HM3YUYCHHBIX HpPUOOPOB U
TEXHUYECKHX YCTPOWCTB C ONOPON Ha MX OMMCAHUS, UCIONb3Ys 3HAHUS O
CBOWCTBaX  (U3MYECKUX SABICHHMM W  HeoOxoaumble  (uznyeckue

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH U3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPU
pelieHnH  y4yeOHO-IPAKTUYECKUX  3a/ay, ONTHYECKHE CXEMBbl  JJIs

MOCTPOCHHS N300paKeHHH B TUIOCKOM 3€pKajie M cOOMparomei TuH3e

1.17

NPUBOAUTH  TpUMEphl  (HaxXoauThb  WHGPOpPMAIMIO O  NPHUMEpax)




MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHWA B IOBCETHEBHOMH
KHU3HHM Ui oOecrieueHHst 0e30MacHOCTH MpH OOpalleHuH ¢ IpudopaMu U
TEXHUYECKHMHU YCTPOHCTBaMHU, COXPAHEHUS 3/10POBbSl U COONIIOCHHUS HOPM

AKOJIOTUYECKOTO MOBEJICHUS B OKpY KaloIeH cpejie

1.18

OCYIIECTBIISATh TMOMCK HH(pOpMAIMKU (U3NIECKOTO COACPIKAHUS B CETH
WHuTepHeT, caMOCTOATENbHO (OPMYIHPYs IMOMCKOBBIM 3ampoc, HaXOAUTh
MyTH OIpENeNIeHUsI JOCTOBEPHOCTH MOMYYEHHON HH(OpMAIMK Ha OCHOBE

HUMCIOIIUXCA 3HAaHUH U JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJIHEHUH YUYEOHBIX 33/JaHUil HAyYHO-TIOMYJISPHYIO
aUTEepaTypy (U3UUECKOro COAEP)KaHUs, CIIPABOYHbIE MAaTEPUANbI, PECYPChI
cetu HTepHeT; BiageTh NpUEMAaMU  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBaHus WH(OPMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHBbIC NMHCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uHpOpPMALMM M3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAep KaHus,
nyOJIUYHO TPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM MCCIIEN0BATENbCKON
NESATEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOIb30BATh U3YYCHHBIN ITOHATUINHBINA
ammapatr HM3y4aemoro pasziena (pu3MKM U CONPOBOXKIATh BBICTYIUICHHE

Ipe3eHTaIHen ¢ y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

1.21

MPU BBIMIOJIHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (DU3MUECKHUX
MPOLIECCOB PACHpPENeNaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IOCTABJICHHBIMU 3aJa4aMH, CJICIUTHh 32 BBINOJHEHUEM IUIAHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBIH BKIA] B
JEATEIIbHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBUE,

MIPOSIBJISISI TOTOBHOCTD Pa3periaTth KOH(DIUKTHI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon
Koxa anemenTa IIpoBepsieMble 31€eMEHTHI COAEPKAHUSA
pasaena
®OU3UKA U EE POJIb B IIO3HAHMM OKPYXXAIOILIETO MHPA
®usuka — Hayka o npupone. SIBimeHus npuponsl. dusznyeckue
SBJICHUS: MEXAHUYECKUE, TEIUIOBBIC, JJICKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBbIE
1 @dusnueckue BeNUYMHBL. M3MmepeHue (PU3NYECKMX  BEIHYHUH.
dusnueckue puOOpBHI. ITorpemnocts U3MEPECHUM.
MexayHapoaHasi CUCTEMA €IUHULL
EcrecTBeHHOHAYYHBII METOJ TO3HAHUS: HAOIIOIEHHE, TOCTAHOBKA
Hay4HOI'0 BOIIPOCA, BBIIBMKEHUE TUIIOTE3, JSKCIEPUMEHT 10




MIPOBEPKE THIOTE3, O0BSICHEHHE HAOIIOIaeMOTO SIBJICHHUS

1.4 Onucanue Gpu3nyecKux SBJICHUN C MOMOIIBIO MOJIeNIeH
[TpakTuyeckue pabOTHI:
N3mepenue paccTosHUMN.

15 N3mepenne 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3sMepoB MaJbIX TEIN.
N3mepenue TemnepaTypsl IpH OMOIIN KUAKOCTHOTO TEPMOMETPA
U 1aTYMKa TEMIEPATypBl

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. OIBITHI,

2.1 JTOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BEIIECTBA
29 JIBmkeHue yacTuil BemecTBa. CBsi3b CKOPOCTH JIBMKEHUS YACTHII C
' temnepatypoil. BpoyHoBckoe nBuxkeHue, tudpdysus
23 B3aumo/ielicTBUE YaCTHI] BEIIECTBA: MPUTSHKEHUE M OTTAIKHBAHKE
ArperaTHble COCTOSIHHS BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH U
24 TBéEHBIX (kpuctamnueckux)  Ten.  B3auMocBsI3bp  MexAy
CBOWMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX U HX
ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuyeckue pabOTHI:
OueHka OuaMeTpa aToMa METOAOM PsiOoB (C HMCHOJIb30BAHHEM
26 ¢dororpaduii).

OnbITH IO HAOIIOIEHUIO TEIIIOBOTO PACIIUPEHHS ra30B.
OnbITBl 1O  OOHApPYXKEHUIO JEHCTBUS CHJI  MOJICKYJIIPHOTO
IIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JABWKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE

3.1
JBUKECHHE
39 Ckopoctb. CpenHsiss CKOpPOCTh IPU HEPABHOMEPHOM [JBUKECHHM.
] Pacuér nyTy ¥ BpeMEHU IBUKCHUS
SBnenne uHepuuu. 3aKOH MHEpUMH. BzauMopelcTBue Tenl Kak
33 IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUs Tell. Macca kak mepa
MHEPTHOCTH Tela
34 [InotHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMUYECTBOM MOJIEKYII
) B eiMHUIEe 00BEMa BellecTBa
3.5 Cuna Kak XapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. V3MepeHue cuiibl ¢ MOMOIIbIO
' JUHaMoMeTpa
3.7 SIBneHue TAroTeHUs U cuia TsxkecTH. Cuia TSKECTH Ha APYTUX
] mwia"erax. Bec rena. Hesecomocts
33 Cuna tpenus. TpeHue CKoOJIbXEHMsI M TpeHHE IOKOs. TpeHue B
) MIPUPOJAE U TEXHUKE
39 CnoxxeHue  Cwi,  HampaBJIEHHBIX IO  OJHOW  IpPSAMOIA.
' PaBHozelcTByIOIIAs CUII
[TpakTuyeckue pabOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO [BMKEHHUS (IIapuKa B

KHUJIKOCTHU, MOICIN JJICKTPHUYCCKOI'O aBTOMOOMIII M TakK z[aﬂee).




Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUs OpyCcKa WU IIapuKa
10 HAKJIOHHOW IUIOCKOCTH. OlpeneneHue IMIOTHOCTH TBEPAOIO
Tena. ONbITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSKEHUS
(medbopmanuu) TMPYXKUHBI OT MPHIOKEHHOW CHIbl. OIBITHI,
JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHS CKOJBXEHMS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEN

@usuyeckue SBICHUSA B INPUPOAE: IPUMEPBHl JBIKCHUS C

3.11 Pa3IMYHBIMKA CKOPOCTSIMU B )KUBOW M HEXHUBOW IPUPOJE, ACUCTBUE
CHJIBI TPEHHS B IPUPOJIC U TEXHUKE
3.12 TexHu4yeckue ycTponucTBa: AMHAMOMETP, IOIIMITHUKI

JIABJIEHUE TBEP/IBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpAOro Tena. CriocoObl YMEHBIICHHUS U YBEITHUCHHS
JaBJICHUS

4.2

JlaBiieHne ra3za. 3aBHCHUMOCTh JaBJCHHS Ta3a oOT o00béMa,
TEMIIEPaTypPhl

4.3

[lepenaua naBneHuss TBEPABIMU TEJIAMH, KUJIKOCTSIMH U Ta3aMH.
3akoH [Tackans. [THeBMaTHYeCKrEe MAILTMHEI

4.4

3aBHCHMOCThH JaBJICHUA KHUIAKOCTH oT FJIy6I/IHBI.
I'mppocratuyeckuil  mapaaokc. CooOmaromuecss ~ COCy/bl.
FI/IIIpaBJII/I‘ICCKI/Ie MCXaHHU3MBbI

4.5

Atmoctepa 3emmm U armocdepHoe AaBieHue. [IpuumHbBI
CYLIECTBOBaHMS BO3AYIIHOM 06osouku 3emin. OnbiT Toppuueniy.
3aBHCHMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJ| YPOBHEM
Mopsi

4.6

W3mepenue atmocdeproro nasienus. [Ipubopsl s u3MepeHHs
aTMOC(EepHOTO AABICHHS

4.7

JleicTBHE >KMAKOCTM M Tra3a Ha IOIPYKEHHOE B HUX TeJO.
BritankuBaromas (apxuMesioBa) cuia. 3akoH Apxumeaa

4.8

IInaBanue ten. BozayxomnnasaHue

4.9

[TpakTuyeckue pabOTHI:

HccnenmoBanme 3aBUCMMOCTH Beca Tela B BoAe OT 00BEMa
NOTPYKEHHOW B KMAKOCTh yacTH Tena.  OmnpeneneHue
BBITAJIKUBAIOLLEA CHUJIbI, JIEHUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUIKOCTh. I[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI,
JNEUCTBYIOIIEH Ha TENO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOUIEH  CHJIBI,
JEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh 4YacTM Tejla M  OT IUIOTHOCTH  YUJKOCTH.
Konctpyuposanue apeoMerpa WM KOHCTPYUPOBAHHE JOJAKH U
OnpeAesIeHUE €€ rpy30n0AbEMHOCTH

4.10

dusnueckue SBICHUA B MPHUPOJE: BIUSHUE aTMOC(HEPHOTO
JaBJICHUsI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

4.11

TexHudyeckue yCTpoiCTBa: COOOIIAIOIIMECS COCYJIBI, YCTPOWCTBO
BOJIOTIPOBOIA, THAPABIMYECKUN Ipecc, MaHOMETp, Oapomerp,
BBICOTOMED, NOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTbB, DOHEPT'UA

5.1

‘ Mexanunueckasi paboTa




52

Mexannueckass MOITHOCTD

[IpocTble MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

>3 [IpaBui0 paBHOBECHS pblyara
54 [TpumMeHeHHe paBuiIa paBHOBECHS phlyara K OJIOKY
55 «3o010TOC TpaBWIO» MeXaHUKH. Kod(pHUIMEHT MosIe3HOro
JeicTBUSL MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTennmanbHasi SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas s3Heprust
53 ITonnas MeXaHHIeCKas SHEPrHA. 3aKOH M3MEHEHUS U COXPaHEHMSI
MEXaHUYECKOHN dHEprun
[TpakTuyeckue pabOTHI:
Onpenenenue pabOThI CUIIBI TPEHHS IPH PABHOMEPHOM JIBUKECHUHU
5.9 Tela 0 FOPU3OHTAIBHOM IMOBEPXHOCTU. MccienoBanue yciaoBUi
paBHOBecusl pbruara. M3mepenune KIIJ| HakIOHHON IUIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTrUun
5.10 @u3nuecKue sIBJICHUS B IPUPOJE: PbIYATry B TEJIC YEJIOBEKA
511 TexHuueckue yCTpOWCTBA: pblyar, IMOABMKHBIA M HENOABUKHBIN
' OJIOKHM, HAKJIOHHAS TNIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY
8 KVIACC
Kon
pasiena Koxa anemenTa IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU
6.1 CTpoeHMsl BemectBa. Macca M pa3Mepsl MouieKyld. OIBITHI,
MOATBEP K IAOIINE OCHOBHBIE 10JIOXKEHHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
62 Mogenu TBEPAOrO, JKUAKOIO W Tra3000pa3HOrO  COCTOSHHMA
] BemiectBa. Kpucrammdeckue u amopdHeie Tena
63 OOmbsicHeHnE CBOP:I’CTB ra3oB, XHAKOCTEH H VTBépI[bIX TEJl Ha
OCHOBE IOJIOKEHUI MOJIEKYJIIPHOKMHETUYECKOM TEOpUn
6.4 CmaunBaHUE M KallWUISIPHBIE SIBJICHUS
6.5 TemnoBoe paclIMpeHue U CKATHE
6 6.6 Temnepatypa. CBsi3p TeMmMmepaTrypbl CO CKOpPOCTBIO TEIJIOBOTO
JBUKEHMSI YACTHIL
6.7 Buytpennss oueprus. CrnocoObl H3MEHEHHs BHYTpPEHHEH
SHEPIUu: TeIIonepeada U CoOBepIIeHue padboThl
6.8 Bunel  Terulonepenaud:  TEIUIONPOBOJHOCTb,  KOHBEKIMSA,
IEINEEIE
6.9 KonuuectBo TennoTel. Y AeabHas TEMI0EMKOCTD BEIIECTBA
6.10 TernooOMeH u TEIUIOBOE paBHOBECHE. YpPaBHEHHE TEIUIOBOTO
Oananca
6.11 [InaBneHne u  OTBEpAEBAaHUE KPUCTAIIMYECKMX  BEILECTB.
VY aenpHas TEIJIOTA MJIaBJICHUS
6.12 [MapoobpazoBanue u koHneHcanus. HMcmapenuwe. Kunenue.

VY nenbHas TEIUIOTa napooOpa3zoBaHusl. 3aBUCHUMOCTD




TEMIIEPATYPHI KUTIEHUS] OT aTMOC(HEPHOTO TaBICHHUS

6.13 BiaxxHocTh Bo3tyxa
6.14 DHeprus TOIIMBa. Y IeibHasi TEIJIOTa CrOpaHus
6.15 [Tpunmunsr paboTsl TernoBeix aBurareneir KIIJ[ TeroBoro
asuraresisi. TemnoBple IBUTaTENU U 3aIlUTa OKPYKAIOLIEH Cpeibl
6.16 3aKOH COXpaHEHUS U TPEBpALICHUST HSHEPTMH B TEIUIOBBIX
rpoueccax
[TpakTuyeckue pabOTHI:
OneITel IO  OOHAPYXKEHHUIO JEHCTBUS CHUJ  MOJICKYJISIPHOTO
MIPUTSIKEHUSL.
OnbITel IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJNM WU
caxapa.
OneITEl TO  HAONIONCHUIO TEIJIOBOTO PACIIUPEHHS] Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
Omnpenenenue JaBICHUS BO3IyXa B OAJUIOHE IIMPHUIIA.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS BO3yXa OT
ero o0bEéMa U HarpeBaHUs WIH OXJIaXKICHUSI.
6.17 [IpoBepka TUMOTE3bI JTUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUIECKOM TPYOKE OT TEMIIEPATYPHI.
Habmionenne w3MeHeHHMsT BHYTPEHHEHW OJHEpruum Tela B
pe3ysbTaTe TeIionepeaadn U padoThl BHEITHUX CHIIL.
UccnenoBanue sBICHHWS TEIUIOOOMEHA TMPU  CMEIIMBAHHUH
XOJIOJTHOM Y TOPSIYE BOJBI.
Ornpenenenre KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM mHpH
TEII000MEHE C HarpeThIM METAJUTHYECKUM [IUITHHIPOM.
Ornpenenenne yaenbHOU TEIMIIOEMKOCTH BELIECTBA.
HccenenoBanue nporecca UCIIApEHNUs.
OmnpeneneHne OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.
Onpenenenne yAeabHOU TEIJIOTHI IJIABICHUS JIbJA.
DU3NYECKUE SBJICHHUS B MPUPOJAE: NOBEPXHOCTHOE HATSIKEHUE U
6.18 KalWJUISIPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIl B IIPUPOJE,
n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;
o0pa3oBaHHe POCHI, TYMaHa, HHEs, CHETa.
TexHuyeckue yCTporucTBa: KaWUIIPbl, IPUMEPBI UCIIOJIb30BAHUS
6.19 KPHUCTAJIOB, >KUIAKOCTHBIA TEPMOMETpP, AATYUK TEMIIEPATYPHI,

TEPMOC, CUCTEMA OTOIUICHUs JIOMOB, TMTPOMETPBI, IICUXPOMETP,
napoBasi TypOHHa, IBUTATEIb BHYTPEHHETO CTOPAHMSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1

OnexTpusanus Tei. /[Ba poaa dJIEKTPUUECKUX 3apsioB

7.2

B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH KyiioHa (3aBUCHMMOCTB
CWJIBl B3aUMOJCHUCTBUSI 3apsDKEHHBIX TEI OT BEJIMYMHBI 3aps0B U
pacCTOSTHUSI MEXKIY TeJIaMH)

7.3

Onexrpuueckoe noje. HanpskEHHOCTb 3IEKTPUYECKOrO IOJIS.
[lpyHumMn  cynepno3uuuu  3JEKTPUUYECKUX — moied  (Ha
KaueCTBEHHOM YPOBHE)

7.4

Hocurenn DIEKTPUUECKUX 3apsa0B. DneMeHTapHBIN
anekTpudyeckuil  3apsa.  Crpoenue aroma. IIpoBonHuku u
JUDIICKTPUKU




7.5 3aKOH COXpaHEHUs AMEKTPUUECKOT0 3apsiaa
76 DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO
ToKa. VICTOYHHMKH HOCTOSHHOTO TOKA
77 JIeHcTBUS  AJEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
) MAarHuTHOE). DIIEKTPUUECKUI TOK B )KHJIKOCTSIX U ra3zax
7.8 Onektpuyeckas nenb. Cuia Toka. DIeKTPUUECKOE HAMPSKEHUE
79 ComnpoTuBiieHHE  MPOBOJHUKA.  YJEIbHOE  CONPOTHUBIICHUE
BCIIECTBA
7.10 3akon OMa Juist yyacTKa Lenu
7.11 [TocnenoBarenbHOE U APAIIEIBHOE COEAMHEHUE TIPOBOJHUKOB
712 PaboTa ¥ MOLIHOCTH 3JEKTPUYECKOro TOKa. 3akoH Jkoyms —
Jlenma
713 DNeKTpUUYECKUEe LEMU U MOTPEOUTENH IIEKTPUISCKON SHEPTUU B
opiTy. KOopoTKoe 3aMbIKaHue
7.14 ITocTossHHBIC MarHuTHL. B3anMoaeiCcTBHE MOCTOSHHBIX MarHUTOB
715 MarnutHoe mosic. MaruuTHoe Iojie 3eMIIM M €T0 3HAUCHUC JIJIs
JKM3HHU Ha 3eMiie
716 OmpiT  Opcrena. MarHuTHoe TMOJE€  DJIEKTPUUECKOTO  TOKA.
[IpuMeHeHne PJeKTPOMArHiTOB B TEXHUKE
JlelicTBU€ MarHMTHOrO IIOJS HA TPOBOJHHUK C  TOKOM.
717 3JICKTpOI[BI/IFaT€JIBV IMOCTOSHHOTO TOKa. UI/ICHOJIBSOBaHI/IG
AJIEKTpPOJIBUraTeseli B  TEXHUYECKUX YCTpOMCTBAX M  Ha
TpaHCIOPTE
718 Oneitel  ®apanes. SBneHHe 3IEKTPOMArHUTHOM HMHIYKLUH.
[TpaBuno Jlenua
Onekrporerepatop. CrmocoObl  TOMy4YEHUS  AICKTPUUECKOM
7.19 SHEPruHu. ODIEKTPOCTAHIMU Ha BO30OHOBISEMBIX HMCTOYHHUKAX
SHEPTUH
[TpakTuyeckue pabOTHI:
OneITH IO HAONIOACHUIO DIIEKTPU3AIMU TEN WHAYKIUEH U MpHU
COMPUKOCHOBEHUH.
UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOJI HA IPOBOJHUKH U
JURJICKTPUKH.
COopka u mpoBepka pabOThl NMEKTPUIECKON IETH MOCTOSHHOTO
TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryavpoBaHue HAMPSIKEHUSI.
790 UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, MAYLIETO 4epes

pE3UCTOpP, OT CONPOTHUBIIECHUS PE3UCTOpAa M HANpsIKEHUS Ha
pe3ucrope.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb  AJIEKTPUYECKOTO
CONPOTHBIIEHUS INPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIN
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

IIpoBepka IpaBUIIa CIOKECHUSA HaIpsHKECHUN Ipu
IIOCJIEZIOBATEIbHOM COEIMHEHUN JBYX pe3ucTtopoB. lIpoBepka
npaBWia IS CHJIBI TOKa TMPH TapajieIbHOM COEAMHEHHUH
pesuctopoB. Ompenenenue pabOTBl  ANEKTPUUECKOTO  TOKA,
uayumero  4depe3  pesuctop.  OmpeneneHue  MOLIHOCTH




ANEKTPUYECKOT0 TOKA, BBIAENIAEMOI Ha pe3uctope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKAa, MAYIIET0 4Yepe3 JIAaMIOuYKy, OT
HanpspkeHuss Ha Hedl. Omnpepenenue KIIJ[  HarpeBatens.
HccnenoBaHnne  MarHUTHOTO — B3aUMOJEHCTBUSL  MTOCTOSIHHBIX
MarHuToB. V3yueHue MarHMTHOTO IO0JI1 TMOCTOSIHHBIX MarHUTOB
npu MX OOBEAMHEHUM W pasjencHuH. VccienoBaHue NeHCTBHA
NEKTPUYECKOTO TOKAa HAa MAarHUTHYHO CTpenky. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCHMOCTb  CWJIBI  B3aUMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKA U HaIIPaBJICHUS TOKa B
Karyuke. M3ydyenne neicTBUS MarHUTHOTO 1OJIsSI HA IPOBOJHUK C

TOKOM. KoHncTtpyupoBanue 51 H3y4YEeHUE paboThI
anektpoasurarens. M3mepenue KIIJI snextpoaBurarenbHON
YCTaHOBKH. OnbIThI 1o UCCIIE0BAHUIO SABJICHUS

BHGKTPOMaFHHTHOﬁ HWHAYKIAHA: HCCICAOBAHUC N3MEHEHHH
SHAYCHUA U HAIIPABJIICHUSA MHAYKIIMOHHOT'O TOKA

duznyeckue SBICHUS B npupoac: SJICKTPUUYCCKUC SABJICHUA B
aTMOC(bepC, SJICKTPUYCCTBO KHUBBIX OPraHU3MOB, MArHUTHOC IOJIC

7.21 3emud, peid MOJIFOCOB, POJIb MArHUTHOTO TOJISL /ISl JKU3HH Ha
3emiie, NOJISIPHOE CUSIHUE

TexHudyeckue ycTpoicTBa: 3JIEKTPOCKON, aMIIEPMETP, BOJIBTMETP,

peocrar, CYETUHK AIEKTPUUECKOMN JHEpruu,

799 ANIEKTPOOCBETUTENBHbBIE pudopHl, HarpeBaTeIbHbBIC

' ANEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHUE IMPEIOXPAHUTEIH,

ANEKTPOMAarHuT,  AJIEKTPOJBMIraTellb  IOCTOSIHHOIO  TOKa,

réeHepaTop MOoCTOAHHOTO TOKa

9 KJIACC
Kon
pasena Kog anementa ITpoBepsieMble 2IEMEHTHI COAECPKAHUS
MEXAHUWYECKMUE SABJIEHU A

31 MGX?HI/I‘-IGCKOG IBWKEeHHE. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE

3 4 HepaBHomepHnoe nmnpsmonuHeiiHoe nBrkenue. CpenHsas U
MI'HOBEHHAsl CKOPOCTbh TeJIa IIPU HEPABHOMEPHOM JABH)KEHUHU

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIMHENHOE IBUKCHUE

g 8.6 CBoboanoe nagenue. Oneitel ["anunes

PaBHomepHOe aBmkeHue 10 OKpykHOCTU. Ilepuox u dacrora

8.7 oOpalieHusl. JIuneiinas " yrioBas CKOPOCTH.
[{eHTpOCTPEMUTEIBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HploToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3axkoH HeroToHa

8.11 [IpyuHIHKI cyneprno3uLuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuiia TpeHus: cujia TPEHHsSI CKOJIBKEHHMs, CUJIa TPEHHUsS IOKOS,




APYTrUuc BUAbI TPCHUA

Cuna TSKECTH U 3aKOH BCCMUPHOI'0O TATOTCHUA. yCKOpeHI/Ie

8.14
CBOOOHOTO TaJICHHS
815 IiBmxenne nnaHer Bokpyr Connna. IlepBag kocMuueckas
cKopocTb. HeBecoMOCTb 1 meperpy3ku
8.16 PaBHOBecue MarepuaabHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
817 PaBHOBecue TBEPIOro Tejla € 3aKPEIUIEHHOM OCBIO BpalICHUS.
MowmeHT cuisl. LeHTp TskecTH
8.18 Nmnynbe Tena. U3Menenue umnysbca. Miynbe cuibsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeaxkTuBHOE ABMKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
822 Pabota cunm TsxkecTH, ynpyroctd, TpeHus. CBsi3b SHEPrUHM H
) paboThI
823 [TorennuanbHast SHEpPrus Tena, MOTHATOrO HaJ IMOBEPXHOCTHIO
3emun
8.24 [ToTeHnmanpHast YHEPIUs CKATON MPYKUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPTUH
[TpakTuyeckue pabOTHI:
OmnpeneneHue CpeaHed CKOPOCTH CKOJIBXKEHUS Opycka WM
NBWKEHMS IlIapuKa I10 HAKJIOHHOM IulockocTd. OmnpeneneHue
YCKOPEHUS TeJa MPHU paBHOYCKOPEHHOM JIBKEHHUH 10 HAKIIOHHOM
IIJIOCKOCTH.
HccnenoBanne  3aBUCUMOCTM  MYTM  OT  BPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[TpoBepka rUNOTE3BI: €CIH MPH PABHOYCKOPEHHOM JIBIKEHHHU 0€3
8.27 HayaJIbHOW CKOPOCTH IIyTH OTHOCSTCS KakK psii HEYETHBIX UYUCEI,
TO COOTBETCTBYIOILIUE POMEKYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHMS CKOJIBKEHUS OT CHJIBI
HOopMasibHOTO JaBieHus. OmpeneneHue Kod(pQUIMEHTa TpPEHHs
ckosibkeHus. OnpezeneHue XECTKOCTU NpYyXUHbBL. OnpeneneHue
paboThl CHUJIBI TPEHHUs MPH PABHOMEPHOM JIBUKEHHU Tela II0
rOpU30HTANBHONH TOBepXHOCTH. Ormpenenenne padOThl  CHIIBI
YHOPYTOCTH NPU NOIBEME TPy3a C UCIOIB30BAHUEM HETIOABUKHOIO
U TIOJBIKHOIO OJIOKOB
@dusnueckue SBICHHUS B MPUPOJE: NPUINBHI U OTJIMBBI, IBHKEHHUE
8.28 mw1aHeT COJHEYHOH CHCTEMbI, PEAaKTUBHOE JABM)KEHHE IKUBBIX
OpPraHHU3MOB
829 TexHuueckue yCTpOMCTBA: CHUAOMETp, JATYMKU II0JIOKEHHS,
PacCTOSIHUSL M YCKOPEHHSI, PAKETHI
MEXAHUWYECKHWE KOJIEBAHMA 1 BOJIHBI
9.1 Konebarenbnoe  apmwkeHue.  OCHOBHBIE — XapaKTEPUCTHKH
) KoJieOaHMH: TIepHO/I, YaCTOTa, aMILTUTYAa
9.9 MaremMatudeckuii W INpyKUHHBIM MasTHUKU. IIpeBpameHue
' SHEPIUU MpH KoJIeOaTEIbHOM JIBHKEHUH
9.3 3aryxaromue konebanusi. BeiHykIeHHbIe Konebanus. PesoHaHc




9.4

Mexanuyeckue  BonHbl.  CBoiicTBa  MEXaHMYECKMX  BOJIH.
IIpononbHBIE U MONIEpEYHBIC BOJIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHUYeCKHE BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa

9.6

WHubpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

Omnpenenenue 4acTOTHl M Nepuoja KojeOaHH MaTeMaTHUeCKOTro
MasiITHUKA.

OmnpeneneHue dYacToTbl M IEpPHOAA KOJEOaHHW MPYKHUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIepuoJa KojJeOaHUH MMOIBEIIEHHOTO
K HWUTH Ipy3a OT JMJIMHBI HUTH. lcciienoBaHue 3aBUCUMOCTH
nepuosia KojeOaHUM MPYXKMHHOTO MasTHHKA OT Macchl Ipysa.
[IpoBepka  HE3aBUCHMOCTH  TNepHoja  KoiebaHui  rpys3a,
IIOABELICHHOI0 K HUTH, OT MAacChl Tpy3a U KECTKOCTH IIPY>KUHBI.
H3mepeHune yckopeHusi CBOOOIHOTO MajeHHUs

9.8

duznyeckue SIBJICHUSA B mpupoac: BOCIIpHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMJICTPACCHUC, ceiCMHUUECKHE BOJIHEBI, TYHAMH, 5X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BaHUE YIIBTPA3BYKa B
OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEKTPOMarHuTHOE IoJie. DJIEKTPOMarHuTHele BOJIHBL. CBOMCTBA

101 AJIEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 31eKTPOMarHuTHBIX BOJIH

10.3 3JICE(TpOMaFHI/ITHaH npupona ceera. CkopocTh cBeTa. BoiaHOBBIE
CBOICTBa CBETA

10 [TpakTuyeckue pabOTHI:

10.4 N3ydyeHue CBOMCTB JJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOMIJIBHOTO Tesie(hoHa

10.5 @dusnueckue SABICHHS B MpUPOJE: OHOJIOTMYECKOe JEHCTBHE
BUMMOTO, YIIBTPAa(UOJIETOBOTO U PEHTI€HOBCKOT'O U3Ty4YEeHU I

10.6 TexHnueckue ychpop”ICTBa: HCIIOJIb30BAaHNE AJIEKTPOMAarHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1 JIyueBas monensb cBera. MIcTOUHMKY CBETa

11.2 [IpssMONMHENHOE PaCIIPOCTPAHEHUE CBETA

11.3 Otpaxenue cera. ITnockoe 3epkano. 3akOH OTpakeHHUs CBETa

11.4 IIpenomnienne cBera. 3akoH npenomiieHus cBera. llomHoe

1 BHYTpPEHHEE OTPa)KEHUE CBETA

11.5 JInnza. Xon iydyen B 1uH3e

11.6 Ontuyeckas cucteMa oroanmapara, MUKPOCKOIA U TEJIECKOIA

11.7 I';1a3 kak onruyeckas cucrema. bam3opykocTs U JalbHO30PKOCTh

118 Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHue
CIEKTPAJIBHBIX 11BETOB. Jlicnepcus cBeTa

11.9 [TpakTuyeckue paboTHI:




HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHHsI CBETOBOTO JIyda OT
yria rajaeHusl.
W3ydenue XapaKTepUCTUK HM300pa)keHUs MpeaMeTa B IUIOCKOM
3epKae.
HccnenoBanue 3aBUCMMOCTH yTiia MPEIOMIIEHHSI CBETOBOTO JIyda
OT yrJja MaJeHus Ha TPAHULIE «BO31yX — CTEKIION.
[Mony4enne n300paxeHui ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.
Omnpenenenre (POKYCHOTO pAcCTOSHUSI M ONTHYECKOW CHIIBI
coOuparoIei JIMH3HI.
OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.
OnbITH 10 BOCTIPHUATHIO LIBETA MPEIMETOB MPHU MX HAOIIOACHUU
4yepe3 [IBETOBbIC (DMIIBTPHI
@dusnueckue sBiaeHUs B npupoxe: 3atmeHuss ConHua u JlyHsl,
11.10 [[BETa TEJ, OINTHYECKUEe sBICHHA B aTMmocdepe (1BeT HeOa,
pedpakius, paayra, MUPax)
11.11 TexHuueckue yCTpOWCTBA: OUYKHM, TIEPUCKOI, (QoToammapar,
ONTUYECKUE CBETOBOBI
KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pesepdopaa u 1utanetapHas Mojenb aroma. Mojenb
aroma bopa
122 Hcnyckanue u norsioueHue ceera atomoM. KBantsl. JInneiuaTsie
CHEKTPbI
12.3 PagnoakTuBHOCTB. Anb(a, 6eTa- U raMMa-u3IydeHHs
1.4 Crpoenue aromHoro siapa. HykiaoHHas Mozelb aTOMHOro sfpa.
] W3oTonsl
125 PanuoaxkTtuBHble mpeBpauieHus. Ilepuon mosypacnaga aTOMHBIX
anep
12.6 SAnepHble peakuyun. 3aKOHBI COXPAHEHUS 3aps0BOIO U MacCCOBOIO
qucel
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsi3b Macchl U SHEPTUU
12 12.8 Pefmunn cuHTe3a u aenenus saaep. Mecrounnku sueprun ComiHua u
3BE3]
12.9 SAnepHas sHepreruka. [leficTBHE PaJIMOAaKTHBHBIX M3IyYECHHW Ha
YKUBBIE OpraHU3MBI
[TpakTuyeckue pabOTHI:
HabmtoneHune CriIonIHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 HccnenoBanue TpPEKOB: HW3MEPEHUE DSHEPIMM YacTHULBI IO
TOPMO3HOMY yTH (110 poTOrpadusm).
M3mepeHue painoakTUBHOTO (poHa
@usnyecKkue SIBICHUS B IMIPUPOJE: ECTECTBEHHBIN PaJIHOaKTUBHBIN
12.11 ¢om, KOCMHYECKHE JTIy4H, PaAHOaKTUBHOE H3ITy4eHHE IPHPOIHEIX
MUHEPAJIOB, JEHCTBHUE PAJMOAKTUBHBIX M3JIyYEHHUH Ha OpraHUu3M
4eJI0BEKa
12.12 TexHuueckue yCTpPOMCTBA:  CIEKTPOCKON, HHIWBHUIYaJIbHBIN
JO3UMETp, Kamepa Busbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBbHOM TPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue posn (QU3MKKM B HAy4YHOH KapTHMHE MHpa; C(HOPMHUPOBAHHOCTDH
0a30BbIX NPEACTABICHUN O 3aKOHOMEPHOH CBSI3M M IMO3HABAEMOCTH SIBJICHUN
NPUPOJBI, O POJH JKCIEepUMEHTa B (usmke, o cucTeMooOpasyromeil poiu
(GU3MKK B pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH, 00 3BOIIONUU
¢u3NYeCcKUX 3HAHUH M UX PO B IIEJTOCTHOH €CTECTBEHHOHAYYHOW KapTHHE
MUPA, O BKJIa/Ie POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPA, pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUS O BHUJAX MaTepuH (BEIIECTBO W TMOJIE), O JBIDKEHUH Kak cCrocode
CYIIECTBOBAHMSI MaTepu, OO0 AaTOMHO-MOJICKYJSIDHOH TEOpUH CTPOCHHS
BEIIECTBA, O (UBUYECKON CYIIHOCTH SIBICHUNW TPUPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, AJIEKTPOMATHUTHBIX M KBAHTOBBIX); YMEHUE pa3ziuyaTh SIBICHUS IO
OMHUCAHUIO UX XAPAKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX
naHHOe (QU3MYECKOe SBJICHHE, YMEHHE pPacClo3HaBaTh IMPOSIBICHUE H3YYCHHBIX
(Gu3MYECKUX SBJICHHUNM B OKPYXKAIOIIEM MHUpE, BBIIETSAS WX CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH)

Brnanenue ocHOBaMM NMOHSATHIHOTO armapaTa U CUMBOJIMYECKOTO SI3bIKa (DU3UKU
U HCIIONIb30BaHME MX JJIS peIleHUs] y4eOHBIX 3ajad; YMEHHE XapaKTephU30BaThb
CBOWCTBa Tell, (U3NYECKUE SIBJICHHS M MPOLECCHl, UCHOIb3Ys (yHAaAMEHTATbHbIC
Y HDMIIUPUYECKUE 3aKOHBI

YMeHue OnuChIBaTh W3YYCHHBIE CBOWCTBA Tel M (PU3UYECKHE SBICHUS,
UCTIOJB3Ysl (PU3HUECKUE BEITHMUHHBI

Bnanenne ocHOBaMHM METOZOB HAyyHOTO TIO3HAaHHUA C YYETOM COOIIOACHUS
npaBui 0€30MacHOro Tpyaa: HalmoneHne (PU3NYeCKUX SBICHUI:

YMEHHUE CaMOCTOSATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JIaHHOTO
Habopa 00OpYyIOBaHUS MO MHCTPYKILMHU, OMUCHIBATH XOJ OIBITA M 3alHCHIBAThH
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOBI;

MPOBEICHUE MPSIMBIX U KOCBEHHBIX MU3MEPEHUH (DU3NYECKHX BETUYMH: YMEHHE
IUIAHUPOBATh HW3MEPEHHUs, CAMOCTOATENBHO COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTQHOBKY 10 MHCTPYKIMH, BBIYMCIIATh 3HAUEHUE BEIMYUHBI U aHAJIU3UPOBATH
MOJIyYeHHbIE pPEe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH pPEe3yJbTaTOB
U3MEPCHUI;

MIPOBE/ICHUE HECIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM; CAaMOCTOSTEILHO
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY W TPOBOAMTH HCCIEIOBaHUE II0
MHCTPYKIMHU, TPEACTABIATh MOJyYeHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B
BUZe Tabaui W rpaduKOB, YUYUTHIBATH MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO
pe3ybTaTaM HCCIIeI0BAHUS

[ToHnMaHMe XapaKTEePHBIX CBOMCTB (pu3nuecKuX Monenel (MarepraibHas TOUKa,
abCOIOTHO TBEPAOE TEJIO, MOJIEIH CTPOCHUS ra3oB, KHUIKOCTEH M TBEPIBIX Tel,
IUTaHETapHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOIO sipa) U YMEHHUeE
PUMEHSTH UX Ul O0BSICHEHUS] (PU3UUECKUX MTPOIIECCOB

YMeHue oObSICHITh (PU3MUECKHE MPOLIECChl U CBOWCTBA TEJl, B TOM YHUCIE U B




KOHTEKCTE CHUTyallMil IMPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, B YacTHOCTH,
BBISIBJIAT TIPUYMHHO-CIICJICTBEHHBIE CBS3U U CTPOUTH OOBSICHEHHE C OIOpPOil Ha
U3yYeHHbIE  CBOWCTBA  (DM3MYECKHX  SIBICHUH, (U3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIETHN

YMmenue pematk pacu€THbie 3amaun (Ha 0asze 2 — 3 ypaBHEHHWId), HCIOIB3YS
3aKOHBl M (OPMYJIbI, CBSI3bIBAaIOIINE (U3NYECKHE BEIUYMHBI, B YACTHOCTH,
3alMCBHIBaTh KpaTKO€ YCJIOBHE 3aJaud, BBIABIATH HEIOCTAIONINE JaHHBIE,
8 BBIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE sl €€ PeLIeHUs, UCIIOIb30BaTh
CIpaBOYHBIC JaHHBIC, IPOBOAUTH pacu€Thl M OIEHHUBATH PEATUCTHYHOCTH
MOJyYEeHHOTO  3HAueHUs (U3NYECKOM BEIMYUHBI; yMEHHE  OINpPEaeisTh
pa3MepHOCTh (PU3UUECKOMN BETHMUMHBI, TOJyYEHHON MPHU pEIICHUH 3a/1auu

YMeHHe XapakTepu30BaTh MIPUHIUIILI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qrcie OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHUECKUX MPOILIECCOB MO

? UX OIMCAHMIO, MCIIONB3Ysl 3HAHUS O CBOWCTBAaX (PU3UYECKUX SBICHUH U
HE00X0IMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH
YMeHue UCnoIb30BaTh 3HAHUS O (PU3NYECKUX SBJICHUSAX B IOBCEAHEBHOM JKU3HU
s obecnieueHust 0€30MacHOCTU MpH oOpaleHNuH ¢ OBITOBBIMH HpUOOpaMu U
10 TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbsI M COOJIIOJNCHHUS HOPM

HKOJIOTMYECKOTO TOBE/ICHUS B OKPYKAOIIEH cpejie; MOHUMaHie HEOOXO0AMMOCTH
NPUMEHEHHUS JIOCTIDKEHUH (U3MKU U TEXHOJOTHHA JUIS  PAalMOHAIBHOTO
MPUPOAOIIOIb30BAHHUS

OmnbIT moucKa, MpeoOpa3oBaHUs M MPEACTaBICHUS MHPOpPMaLUU (PU3NIECKOTO
COJCpKaHUS  C  HCHOJB30BaHHEM  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH; YMEHHE OIICHMBAThH JIOCTOBEPHOCTH IMOJIyYeHHON HMH(pOpMAIMu Ha
OCHOBE HMEIOIIMXCA 3HAHUW M JIOMOJHHUTEIBHBIX HCTOUYHUKOB, YMEHHUE
11 UCTOJNb30BaTh TPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUN HAYUYHO-TIOMYJISPHYIO
IUTeparypy (PU3NYECKOro COAEp KaHUsl, CIPaBOYHBIE MaTEepPHAJIbl, PECYPChI CETH
WutepHer; BinageHue 0a30BBIMHM HaBBIKAMHU IpeoOpa3oBaHus MH(DOpMAIUM U3
OHON 3HAKOBOH CHUCTeMbl B JApYryl0; yMEHHE CO3[aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpPMAIMM U3 HECKOJIBKHX
HCTOYHHUKOB

IHEPEYEHbB 2JIEMEHTOB COAEP)KAHMUSA, ITPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kox | IlpoBepsiemMblii 3J1eMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHW

1.1 Mexanuyeckoe aBuxeHue. MartepuanbHas Touka. Cucrema orcyéra. OTHOCHTENIBHOCTH
JBHKCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkKeHUE. CpenHsisi ckopocTh. Dopmyna sl BRIUUCICHUS

1.2 | cpenneit ckopocTh: v = S/t
PaBHOMEpHOE TpsSMONIMHENHOE NBH)KEHHE. 3aBUCUMOCTb KOOPAMHATHI Tella OT BPEMEHHU B
CJIyyae paBHOMEPHOT'O MPSIMOJIMHEINHOTO IBUKECHHUS:

L3 | x()=x,+vft
I'padviku 3aBUCUMOCTH OT BPEMEHH [UIsl MPOCKIIUH CKOPOCTH, MPOEKIUU TEepEeMEelICHHS,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM IMPSIMOJIMHEHHOM JIBHIKEHUH

1.4 3aBUCHUMOCTb KOOPJMHATHI TEJIa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO

JIBMOKCHUS




2| "t

Sx(f) =Vo, *t+ay*

§

@opMyIIbl I IPOCKLUUH MEPEMEILECHHUs, IIPOEKIMN CKOPOCTH U IIPOCKLUU YCKOPEHUS IIpU
PaBHOYCKOPEHHOM IPSMOJIUHEHHOM JABUKCHUU:

2

-~

s, (O=yy, t+a,-

l\.)|
s

U.\'(T) =Upy T, -1,

a.(f)=canst,

2 _ 2 _5
Uy, Uiy ~a,Sy

I'paduky 3aBHCHMOCTHM OT BPEMEHHU JUISI HPOCKIMH YCKOPEHHUs, MPOEKIUH CKOPOCTH,
IIPOEKIIMU [IEPEMEILIEHUS], KOOPAUHATHI IPU PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU

CBobonnoe nagenue. GopMysbl, ONUCHIBAIONINE CBOOOAHOE MaJIeHUE Tella MO BEPTUKAIH
(IBMKEHHE TeJda BHU3 WJIM BBEPX OTHOCUTEIBHO TOBEpXHOCTH 3emiu). ['paduxu

1.5
3aBUCUMOCTH OT BPEMEHHM [UIS IPOEKIUHU YCKOPEHHUs, NMPOCKLUUU CKOPOCTH U KOOPAWHATHI
Ipy CBOOOTHOM MaJICHUH TeJIa 0 BEPTUKAIN
CKopocTh paBHOMEPHOIO JBMKEHMS T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
®opmyia A7 BBIYUCICHUSI CKOPOCTH Uepe3 palnyc OKPYKHOCTHU M MIEPUOJ OOPAICHUS:
= 2R
T
[MentpocTpemurensHoe yckopeHue. HampaBineHue NEHTPOCTPEMUTEIBHOTO YCKOPEHHS.
®opmya 1715 BBIYUCIEHUS YCKOPEHUS:
2
1.6 v
“R
®dopmyiia, CBSI3bIBAIONIAS IEPHO U YACTOTY OOpAILCHUS:
V= !
T
Macca. [1notHocTs Bemecta. @opmyiia A BBIYUCICHUS IUIOTHOCTH:
_m
1.7 vV
1.8 | Cuna — BekTopHast puznueckas penuunHa. ClokeHHe CUIl
1.9 | SABnenue unepuuu. Ilepsblil 3akoH HproToHa
Bropoii 3akoH HeroToHa:
110 | F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:




1.12

Tpenue nokost U TpeHue CKoJbKeHHs. DopMmyiia I BBIYUCICHUS MOIYJIA CWIbI TPEHUS
CKOJIbXKCHUSL:

Fo=u-N

1.13

Hedopmarus Tena. Ynpyrue um Heymnpyrue aedopmanuu. 3aKoH YNpyroi aedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

m, -m-
F=G.-—1_2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.

®opmyiia a7 BBIYUCICHUS CHITBI TSDKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JBumxenue mianet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs n
Ieperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NdecKasi BeTHIHHA.
p=mo

Nmnynsc cucremsl teil. M3menenue umnyisca. IMmyasce cuisl

1.16

3aKkoH COXpPaHCHUS UMITYJIbCA IJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=myU; +n,U, =const

PeakTuBHOE NBUM)XEHUE

1.17

Mexanunueckasi pabora. @opmyna ajisi BEIYUCICHUS PaOOThI CUITBL:
A=Fsoosa
Mexannueckas MOITHOCTE:

A
I

\'
Vi
V=

1.18

Kunernueckas u noteHIuanbHast sHeprus. @opmyiia s BBIYUCICHUS KHHETUYECKON
SHEPrUu:

2
_mv

E;

TeopeMa o kuHeTHuecKoU sHeprun. Popmyiia i BBIYUCICHUS TOTCHIIMAIBHONW SHEPTUU
Tela, IMOJHATOrO
Haj 3eMiEi:

E,=mgh

1.19

MexaHuuecKkasi JHEPTUsL:




E=E,~\.+EP

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. PopmyJia s 3aKOHA COXPaHEHUs
MEXaHUYECKOU YHEPIUU B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpanicHue MEXaHUYECKOM YHEPIUU IIPU HAJIMYUU CUIIbI TPCHUSL.

1.20

ITpocTbie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuiel: M - Fl.
YcnoBue paBHOBECUS pblyara:

M +M, +..=0
[MonBwxHBIN 1 HenoABMXKHBIN 0s10kU. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesnan
Asarpaqeanaz

1.21

JlaBneHue TBEPAOIO Tea.
@opMyia i1 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:

Jasnenue raza. ATMochepHoe JaBlIeHUE.
I'mppocraTdeckoe 1aBJIeHUE BHYTPU KUIAKOCTH.
@opMyia 11 BBIYMCIICHUS 1aBJICHUs] BHYTPU KUIKOCTH:

D=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3akoH Apxumena. @opmyrna A ONpEAENEHUS BBITAIKUBAIOIIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJI0, IOTPYKEHHOE B JKUJIKOCTh UJIU T'a3:

FA.IZK. =pgv

VYcnosue nnaBanus Tena. Ilnapanne CYZOB 1 BO3AYXOILIABAHUC

1.24

Mexannueckue KoyiebaHus. AMIUIMTYJa, TMEpPHOA M dacToTa Kosiebanuil. dDopmyia,
CBSI3BIBAIOIAS YACTOTY U NMEPHOJ KOJICOaHUH:

v L
T

1.25

MareMaTHuecKkuii ¥ NpY>KUHHBIN MasTHUKU. [IpeBpaiieHne sHepruu mpu KoiedaTeaIbHOM
JBHYKCHUU

1.26

3aryxatomue Konebanusi. Beinyxaennsie konebanus. Pe3onanc

1.27

Mexannueckue BosiHBL. [IponiosibHBIE M NONEpeyYHbIE BOJIHBL. J[MMHA BOJHBI U CKOpPOCTH
pacnpoCTpaHEHUs BOJIHBL:

r=v-T

1.28

3Byk. ['poMKOCTBh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha TpaHHIE JBYX CpE.
WHudpa3ByK U yIabTpa3ByK

1.29

IIpakmuyeckue pabomul
N3mepenune cpenHedl IUIOTHOCTH BEIIECTBA; ApPXUMEIOBOM CHIIBL; JKECTKOCTH IPY’KHUHBL
Kod(h(UIlMEeHTa TPEHUS CKOJBKCHHs; PaOOThl CHUJIBI TPEHHS, CHIIBI YNPYTOCTH; CPEIHEH




CKOpOCTH JIBWXKEHHsI OpycKa 10 HAKJIOHHOM IJIOCKOCTH; YCKOPEHUsl OpycKa MpU JBHKEHUH
[0 HAKJIOHHOW IJIOCKOCTH; YacTOTHl M Nepuoja KoJeOaHWH MaTeMaTHYeCKOro MasTHHUKA;
4acTOThI M NepHoja KojaeOaHui NpyKUHHOTO MasATHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO HA
pblyar; paboThl CHUJIBI YIPYTOCTH TPHU MOABEME Ipy3a C MOMOIILIO HEMOJBUKHOTO OJIOKA;
paboThI CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MOMOIIIBIO MMOIBUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHUJIbI OT 00bEMA MOrpyKEHHON YacTH Tejla U OT
IJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEN CUJIBI OT MACChl TE€Na; CUJIbI TPEHUS
CKOJIBXKECHHUSL OT CUJIbI HOPMAJIBHOTO JABJICHUS U OT POJAA IOBEPXHOCTHU; CUIBI YIPYIOCTH,
BO3HHKAIOIIEH B MPYXKHUHE, OT CTENEHHU JedopMalui MPYy>KUHBI; YCKOPEHHs Opycka OT yria
HAKJIOHA HAaIpaBIIAIOUICH; meproaa (4acToThl) KojeOaHWH HUTSHOTO MAasTHUKA OT JJIUHBI
HUTH; TIEpHOa KoJeOaHuil MpyKUHHOTO MasiTHUKA OT MAcChl rpy3a U ®KECTKOCTH MPY>KUHBI;
UCCIIeZIOBAaHNE HE3aBUCHUMOCTH TNEepuoJia KojJeOaHUH HUTSIHOTO MasTHHUKA OT Macchl Tpy3a.
IIpoBepka yciioBHsI paBHOBECHS pblyara

Qu3zuueckue s61eHUs 8 npupoode: PUMEPHI ABIKEHUS C PA3TUYHBIMU CKOPOCTSMHU B >KUBOUN
1 HEXXHUBOU MpuUpoje, NeUCTBUE CUJIBI TPEHHUS B MPUPOJIE U TEXHUKE, IPHIUBBI U OTJIHBHI,

1.30 | nBmxenne 1utaHer COJIHEYHOW CHCTEMbI, PEAKTUBHOE [IBUKEHUE JKUBBIX OpPraHHM3MOB,
pBIYary B TeJie YeloBeKa, BIUSHIE aTMOC(EpPHOro JaBlieHUs Ha )KUBOM OpraHusM, IJIaBaHHe
PBIO, BOCTIPHUSITHE 3BYKOB JKUBOTHBIMH, 3eMJICTPSICEHHE, CECMUYECKUE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIAJOMETP, NATUYUKH IOJIOKEHHS, PACCTOSIHUS U yCKOpPEHUS,
OUHAMOMETpP, NOJIUIMIIHUKYN, pPaKEeThl, pbluar, IOABWXHBIM U HENOABMXHBIA OJOKH,

1.31 | HAaKJIOHHAS TUIOCKOCTH, MMPOCTHIE MEXAHU3MBI B OBITY, COOOIAIOIINECS COCYIbI, YCTPOHCTBO
BOJOIIPOBOJA, THUIPABIMYECKUN IPECC, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPIIHEBOM
HACOC, apEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPA3BYKA B OBITY M TEXHUKE

2 | TEIUIOBBIE ABJIEHUA

OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHMs BeulecTBa. Mojenu

2.1 | TBEPAOTO, )KUIKOTO M Ta3000pa3HOro COCTOSHUI BemecTBa. Kpucrammueckue u aMmopQHble
Tena

29 JlBmkeHne dactul BemiecTBa. CBs3b CKOPOCTH JABW)KEHMS YACTUL C TEMIIEPATypOi.

' BpoyHoBckoe nBmxeHue, tudy3us

2.3 | CmauuBaHuE U KalWUISPHbIE SIBJICHUS

2.4 | TensuoBoe pacHIMpPEHUE U CKATHE

2.5 | TerioBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Teruiomepenada Kak CIOCOOBI M3MEHEHHs] BHYTpPEHHEH
SHEPruu

2.7 | Bunpl Temonepenayu: TEMIONPOBOIHOCTb, KOHBEKLINS, U3TYyUEHHUE
Harpeanue u oxnaxzaenue ten. KonuuecTBo TEIIoThl. Y AeabHas TEMI0OEMKOCTD:

28 | O=cm(t,—t,)
3aKOH COXpaHEeHHUs PHEPTUH B TEIUIOBBIX MpOLECcax. Y paBHEHUE TEIUIOBOrO OajaHca:

29 | Q+0, +..=0
Hcnapenne u koHneHcauus. V3mMeHeHue BHYTPEHHEW JHEPrUU B IPOLECCE WUCIAPECHUs U

2.10 | kongencanuu. Kurnenue sxuakocTy. Y AelbHas TEIUIoTa nmapoodpaszoBanusi: L = Q/m

2.11 | BoaxxHOCTh BO3AyXa

2.12 | [InaBneHue u Kpuctaynuzauus. l3MeHeHue BHYTpEHHEHl SHEPIUM IpU IUIABICHUM MU




KpucTallIn3alu. VI[CHLHaSI TCIJIOTA IJIaBJICHUA

BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y JeNbHast TeIUIOTa CrOpaHus TOIuBa: ¢ = O/m

2.13

2.14 | lpunanmmns! padoTkl TerioBbiX aeurareneil. KI1J[ TermioBoro aBuratens
Ipaxmuueckue pabomul
N3mepeHne yaenbHON TEIUIOEMKOCTH METAJUIMYECKOrO0 LMJIMHIPA; KOJIUYECTBA TEILUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOHM TemIieparypbl (GUKCUPOBAHHOM MacChl, B KOTOPYIO OIyIIEH

215 HarpeTbli LWIWHJpP; KOJUYECTBA UTCHHOTBI, OTJAHHOTO HarpeTHvM UUAJTUHIPOM, TOCTe
OMyCKaHUsi €ro B BOJY KOMHATHOM TeMIepaTypbl, OTHOCUTEIHHOM BIAXKHOCTHU BO3/1YXa;
yAEJIbHON TEIJIOTHI IJIaBJeHUs Jibaa. McciaegoBaHne M3MEHEHHUs] TEMIIepaTypbl BOABI MpHU
Pa3IMYHBIX YCIOBUSX; SBICHUS TETNIOOOMEHA IIPHU CMEITUBAHUY XOJIOJHON U TOPSYEH BOJIBI,
rpoliecca UCapEHUs
Quzuueckue s61eHUsL 8 Npupode. TIOBEPXHOCTHOE HATSIKEHHWE M KalWJUISIPHBIC SIBICHUS B

2.16 | mpupone, Kpucramiel B Inpupozae, usnydeHue CoiiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa30BaHKE POCHI, TYMaHa, WHesl, CHera
Texnuueckue  ycmpoticmea:  KanWUIApbl, TMPUMEPbl  UCIOJIb30BAHUSA  KPHUCTAILIOB,

2.17 | )KUIKOCTHBIA TEPMOMETp, AATYUK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, TICHXPOMETP, NapoBas TypOMHA, IBUTATEIh BHYTPEHHETO CrOPaHUs

3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S

3.1 | Dnexkrpuzauus tei. J[Ba Buaa 3JIEKTPUUECKHUX 3apsI0B

3.2 | B3aumogeiicTBue 3apsKeHHBIX Tell. 3akoH Kyiona

3.3 | 3aKoH coXpaHEHHMsI IIEKTPUUECKOTO 3apsiia

3.4 Onektpuyeckoe noje. Hampssk€HHOCTh snekTpuyeckoro mouid. [IpuHiun cynepno3uuuu

) AIEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE)

35 Hocurenu snexrpuueckux 3apsgoB. [leliCTBUE JJIEKTPUYECKOrO IOJS Ha BJIEKTPUUYECKUE
3apsnbl. [IpOBOAHUKH U JTUAIIEKTPUKU
IlocTosiHHBIM  3nekTpuueckuii Tok. [JleWctBua osnekrpuueckoro Toka. Cuma  ToKa.
Hanpsixenue.

3.6 |I=q/t,U=A4/4
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE AIIEKTPUUECKOE COITPOTUBIICHHE:

3.7 | R=pl/S

38 3akon Oma ai1s1 yyactka snektpuyeckoi renu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOJHUKOB:

I,=I; U=U,+U,: R=R +R,
39

Hapanneanoe COCAUHCHUC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:

U=U;I=1+I;R=2.
“ < 2




CMelranHbIe COCAWHCHUSA ITPOBOAHHUKOB

PaboTa u MmoutHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul

3.10

3akon J[xxoyins — Jlenia:
5

311 | O=I"-R-t

312 OnelT Opcrena. MarHuTHoe IoJie IPSIMOIO IPOBOAHMKA C TOKOM. JIMHMM MarHuTHOU
WHTYKITUH

3.13 | MarHuTHOE 1oJie IOCTOSIHHOTO MarHuTa. B3aumoaeiicTBUE MOCTOSHHBIX MarHUTOB

3.14 | JlelicTBe MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM

3.15 | Onsitel @apanes. SIBaeHue 3aeKTpoMarHUTHON MHAyKuuu. Ilpasuio Jlenna
IIpakmuyeckue pabomul
W3mepenue 371eKTpUUECKOro CONPOTUBIIEHHS PE3UCTOPA; MOIIHOCTH JIEKTPUUYECKOTO TOKA;
paboThI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHMJIBI TOKA, BO3ZHUKAIOIIETO B IIPOBOAHUKE (PE3UCTOPHI,

3.16 | nammouka), OT HaNpsDKEHUS Ha KOHLAX IPOBOJHHUKA; 3aBUCHMOCTH CONPOTHBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €70 MONEPEYHOr0 CEYEHHS U YAECIBbHOTO COIPOTUBIICHHUS.
IIpoBepka nmpaBuiia Ajsl 3JEKTPUUECKOI0 HANPSKEHUS IPU NOCIEA0BAaTEIbHOM COEIUHEHUU
IIPOBOJAHMKOB; TpaBUiIa JJIs CHJIBI 3JIEKTPUUYECKOIO TOKA IPH MapajljIeIbHOM COECIUHEHHUU
IIPOBOAHMKOB (PE3UCTOPHI U JIAMIIOUKA)
Dusuueckue A6leHUs 6 npupoode: SICKTPUUECKUE SIBICHHUS B aTMocdepe, 3JIEKTPHUECTBO

3.17 | UBBIX OPraHU3MOB, MarHUTHOE TOJIE 3eMJIH, APEi] MOIIOCOB, PO MATHUTHOTO TOJS IS
KU3HU Ha 3emiie, NOJIIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEpMETP, BOJBTMETP, PEOCTAT, CUETUYUK

318 ANNEKTPUYECKON SHEPIuH, AJIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTeNbHbIE
ANIEKTPONpPUOOPH  (MPUMEPHI),  ANEKTPHUUECKUE  TMPENOXPAHUTENH,  SJICKTPOMArHMT,
AJIEKTPOABUraTENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 | DnexrpomaruuTHble BoaHbl. [1Ikana 31€KTpOMarHUTHBIX BOJIH

3.20 | JlyuyeBas moneinb cBeta. IIpsMonnHeliHOe pacIpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxeHus cBera. Ilnockoe 3epkaiio

3.22 | IlpenomiieHue cBETA. 3aKOH ITPEJIOMJICHUS CBETA

3.23 | lucniepcusi cBeTa

304 JIunza. Xon nyueii B nunH3e. GOKYyCHOE paccTOsiHUE JIMH3BL. OnThueckas cuia JUH3bL: D =

' I/F

3.25 | I'ma3 xak ontuyeckas cucreMa. OnTuueckue npudopsl
IIpakmuyeckue pabomul
N3mepenne onTUYecKo CUibl COOUpArOIIei TUH3bI; (POKYCHOTO PACCTOSIHHSI COOMparoIeit
JTUH3BL (II0 CBOMCTBY paBEHCTBA pa3MEpOB IpeAMeTa U HM300paKeHHs, KOTrja MpeaMeT

3.26 | pacroyio’keH B IBOMHOM (poKyce), oKa3zaTelis MpeoMIICHUS CTeKJIa.
HccnenoBanue cBOWCTBa M300pa)KeHUs, MOJYYCHHOTO C MOMOIIBIO0 COOMpAIOUIe JTUH3BL;
U3MEHEHHS (POKYCHOTO PpAcCCTOSHHUS JBYX CJOXCHHBIX JIMH3; 3aBUCHMOCTH YIJa
IIPEJIOMJICHUS] CBETOBOIO JIy4a OT YIVIa NaJCHHsI Ha TPAHUILIE «BO3YX — CTEKIIO»

397 Qusuueckue asnenus 6 npupooe: 3armenus Connna u JIyHbl, 1IBeTa Ten, ONTHYECKHE
ABIICHHS B aTMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)

3.28 | TexnHuueckue ycmpoiicmsea: OYKH, IEPUCKOII, (hoTOANIapaT, ONTHICCKHE CBETOBOIBI

4 | KBAHTOBBGIE ABJIEHUA




4.1 | PanmmoaktuBHOCTB. Anb(a-, 6eTa-, raMMa-u3iryueHus. Peakiun anbda-u O6era-pacnaia

4.2 | Onsitel Pesepdopaa no paccessnuio anbga-yactuil. [InanerapHas Mogenb aroma

4.3 | CocraB aTOMHOTO siipa. M30T0onBI

4.4 | Ilepuojn noiypacnazia aTOMHBIX SiAEp

4.5 | SnepHble peakMy. 3aKOHBI COXPaHEHUs 3apsiAI0BOTO M MACCOBOT'O UUCEIN

Dusuueckue A61eHUA 8 NPUpoOe: €CTECTBEHHBIN paJMOaKTUBHBIN (OH, KOCMUYECKHE JTy4H,
4.6 | panMOaKTUBHOE M3IYy4YEHHE NPUPOJIHBIX MUHEPAJIOB, ACHCTBHE PAJUOAKTUBHBIX M3JIYyYEHHM
Ha OpPTraHU3M YeJIOBEKa

Texnuueckue ycmpoucmea: CIEKTPOCKOI, MHAVBUAYAIbHBIN NO3UMETP, Kamepa BuibcoHa,
sJIepHasl SHEpPreTuKa

4.7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. W.M. [leppimkun, A.W. BanoB YueOHnuk: ®usmnka. 7ki1.: 6a30BbIi YPOBEHb— 3-€ U3, epepad. —
Mockaa: IIpocsemenue, 2023.

2. llepbmukus A.B. YueOnuk: @usnka. 8 ki.: 6-¢ usl., crepeorunnoe — M.: Jlpoda, 2024.

3. Tleppimkua A.B. Yuebnuk: Pusuka. 9 wi: Yueb. mis obmieoOpasoBar. yupexaeHuit/ A.B.
[Mepeimkun, E.M. I'yTHHK. — 5-¢ u37., cTepeotunHoe — M.: [Ipoda, 2024.

JlonmonHUTEIbHAS:

1. Jlykammk B. . CoopHuk 3agau no ¢pusuke: Yued nmocodue amus yqammxcs 7-9 Ki1. cpe. 1iK.

2. Jlykammk B. WM. ®usznueckas onumnuana B 7-9 kiaccax cpegseit mkomsl: [locoOue muist yuammxcs.
METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

1. Jlykammuk B. . CoopHuk 3a1au no ¢pusuke: Yued nocodue st yqammxcs 7-9 Kii. cpe. K.
2. Kabapmun O. @., OpnoB B. A. ®@uszuka. Tectsl. 7-9 knacchl.: YueOH.-meToa. mocobue. — M.:
Hpoda, 2000. — 96 c. un.
3. Jlykammk B. W. O®usmyeckas onmmmmuaga B 7-9 kimaccax cpemHeid mkonsl: [locobwe mms
yUaIIuXCs.
4. MunbkoBa P. JI. Temartuueckoe M IMOypodHOe IIaHMpoBaHue mo ¢usuke: 7, 8, 9-it Km: K
yuebHuKky A. B. Ilepeimkuna, E. M. I'ytHuk «®usuka. 9 xkmace»/ P. JI. Munbkosa, E. H. Ilananoru. —
M.: Ok3amen, 2003. — 127 c. um.
4. Jupaktuyeckue Kaprouku-zaganus M. A. VYmakosoi, K. M. VmakoBa, aumakTuueckue
matepuansl o pmsuke (A. E. Mapon, E. A. Mapon), tectsl (H K. Xannanos, T. A. XaHHaHOBa)
MIOMOTYT OPTaHU30BaTh CAMOCTOSATENBbHYIO pabOTy IIKOJIBHUKOB B KJIACCE U JI0OMA.
5. Meroauueckoe mocobme k yueOHHKY A.B. Ilepermkuna, H.B. ®unonoBuy, 6-¢ wusganue,
nepecMoTtpenHoe, M., JIpoga, 2020
6. Metoanueckoe mocobue k yueOHuky A.B. Ilepsimkuna, H.B. ®unonoBuy, 4-¢ usnanwue,
nepecMoTtpenHoe, M., JIpoga, 2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. IlepcoHanbHbIi caiT yuutens - http://mtd03.ru/

2. bubnuoreka — Bce o npeamety «Pusnka». — Pexxum nocryna : http:// www.proshkolu.ru

3. BuzeoonsITel Ha ypokax. — Pexum goctyna : http://fizika-class.narod.ru

4. NuTepecHble MaTepHalbl K YpoKaM (HM3UKH IO TEMaM; TeCThl MO TeMaM; HarJsgHbIe IMOCOOHS K
ypokam. — Pexxum goctyna : http://class-fizika.narod.ru

5. DnektpoHHbIEe yueOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru




Ilpunoswcenue 1. Illpumeprsvie memol yueoHvix NPOeKmos

‘7 KJace

i S I e e

Apxumen nu Apxumenosa cuia. Mictopus OTKpBITHS.

ATmocdepHOe naBieHue, MPHUOOPHI IS €r0 U3MEPEHUS.

Bopa B Tpex arperaTHBIX COCTOSTHUSIX.

VICTOYHMKH 3ByKa M UX UCIIOJIB30BaHUE.

Kunernueckas u OTEHIMAIbHAs SHEPTUs: MpEeBpalleHue Ipyr B Ipyra.
KocMuueckue uccnenoBanusl.

HccnenoBanue cBOWCTB OyMary.

BnusiHre HEBECOMOCTH Ha OPTaHU3M.

MBpbUIbHBIE ITy3bIpU U IIOBEPXHOCTHOE HATSDKEHUE.

. I/ICCHGIIOBaHI/IC MHKPOKJIMMATa KaOMHETOB IIKOJIBI.

8 kiacce

i S I e e

3akonbl HeroTOHA: IBMIKEHHE U CHITBI.
[IpeoOpa3oBanue YHEPTUU B pa3HBIX CUCTEMaX.
DNEKTPUUECKUN TOK U JIEKTPUUECKHUE IETH.
MarauTHbIE MOJIS U DJIEKTPOMArHeTU3M.
BomHb! 1 3ByKOBBIE KOJIEOaHUSI.
TepMmoanHamMuKa: TEMIOOOMEH U 3aKOHBI.
OrnTuka: OTpakeHHE U MPEIOMIICHUE CBETA.
N3ydyeHne MexaHn4eCKUX CBOMCTB MaTEPHUAJIOB.
Kpucrannuzanus 1 pocT KpUCTaIIOB.

. I3MepeHnue yenpHON TEMII0EMKOCTH BEIIECTB.

9 KkJjacc

h“’-’S"’.\153\."‘.-“5*’!\)?‘

3aKOHBI COXpaHEHUS B MEXAHHUKE.

DONeKTpOMarHuTHas UHAYKIIMSL.

B3anmopelnicTBue 3apsA10B U 3JIEKTPUYECKUE TI0JIA.
Mogenu aToMa ¥ CTPOEHHUE BEILECTBA.
PanMoakTUBHOCTE U IEPHBIE PEAKLIUH.

®u3uka TBEpAOTo Tea.

N3ydeHne TEIIOEMKOCTH U TEIUIONPOBOAHOCTH.
ACTpOHOMUYECKHE IPOEKTHI: JBUKEHHUE IJIAHET, 3BE3/.
HccenenoBanue CBOMCTB MOIYIIPOBOAHUKOB.

O @du3nKa 3ByKa U aKyCTHKa IOMEILEHUH.




