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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOI'O OOHIEr0o 0OOpa3oBaHUs COCTaBJI€HA HAa OCHOBE MOJOXEHUH U
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTENIbHOW MPOrpaMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€Ttom deaepanbHO paboueil mporpamMmbl Bocnutanus U KoHnenuuu npenogaBanusi y4eOHOTO
npeaMera «dusnkay.

Conepxanue mnporpaMMbl 1Mo (U3MKE HANpaBlIeHO Ha (OPMUpPOBAHHE E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
o0ydJaromuxcs U OpraHu3aluio U3ydeHus: GU3NKU Ha JeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe y4uUTHIBAIOTCS
BO3MOXKHOCTU Yy4eOHoro mpeamera B peanusanuu TpeboBanuit ®I'OC OOO Kk mMmIaHHpyeMbIM JUYHOCTHBIM U
MeTarpeMEeTHBIM pe3yJibTaTaM O0y4YeHHUsI, a TAKKE MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB
Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUsI.

[Iporpamma mo (¢u3MKe yCcTaHABIMBAET paclpeereHre y4eOHOro marepuaina mo rojgam oOyudeHus (1o Kiaccam),
npejyiaraeT NPUMEPHYIO MOCIEAOBAaTEIbHOCTh M3YYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTUS IMPEIMETHOTO
coJlep KaHMs ¥ YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaronInuXcs.

[Iporpamma mo ¢usuke pa3paboTaHa C IENbIO OKa3aHHUS METOJIUYECKON IMOMOIIM YYUTENI0 B CO3/IaHUM pabouei
IPOrpaMMBbl MO Y4EOHOMY TIPEIMETY.

®uzrka SBISAETCA CUCTEMOOOPA3YIOMINM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (pU3MUYECKHE
3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB M SIBICHUM, H3ydyaeMbIX XHUMHUEH, OHOJIOTHeH, acTpoHOMUEH W (HU3UUYECKOM
reorpadueii, BHOCHUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, MPEAOCTaBIAeT Haubojee SCHbIE 00pasilbl
NPUMEHEHHS] HAyYHOTO METO/Ia MTO3HAHHUSA, TO €CTh CII0c00a MOIyYeHHs JOCTOBEPHBIX 3HAHHUM O MUPE.

OpHa U3 raaBHBIX 33/1a4 (PU3NYECKOTO 0O0pa30BaHMs B CTPYKType 00IIero oOpa3oBaHUsS COCTOUT B (pOPMUPOBAHHUH
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH M HHTEpECa K HayKe Y 00 yJarOnInXCs.

N3yuenne ¢Qusukum Ha 0a30BOM YpOBHE TMPEANOJaraeT OBIAJEHUE CIEAYIOIMMMH KOMIIETEHTHOCTSIMH,
XapakTePU3YIOIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTB:

e Hay4YHO OOBSACHSTDH SIBICHHUS;
e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE/IOBAHMS;
e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAYUHBIE JOKA3aTEIbCTBA JIJISl MOTYUYEHHUS BHIBOJIOB.



[enu u3ydeHus: pu3NKKM Ha ypOBHE OCHOBHOTO OOIIero oopazoBaHus ompenesieHbl B KoHIenuu npenojgaBaHus
yueOHoro npeamera «dusuka» B oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepanuu, peaau3yrOIIMX OCHOBHbBIC
oO1ieo0pa3oBaTesibHble MPOTPaMMbl, YTBepKIEHHOU perieHueMm Komterun MunuctepcTBa mnpocsenieHus Poccuiickoit
®deneparuu (mpotokod oT 3 aekadpst 2019 r. Ne [TK-4BH).

Ieaun nzyyenus pusuku:

e TpuUOOpETEHHWE HHTEpeca M CTPEMJICHUS] OOYy4YarOIIUXCS K HAy4YHOMY H3YYCHUIO TPHUPOJBI, Pa3BUTHE UX

WHTEJUICKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJI€ MO3HAHUS W (OPMHUPOBAHUE HCCIIEIOBATEIBCKOTO OTHOIIEHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e (¢opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa W3yYCHHS OCHOB CTPOSHHS MaTepuu U

dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

e (¢opmupoBaHuEe TPEACTABICHUN O poiu (U3UKU IS Pa3BUTUS JPYTMX €CTECTBEHHBIX HAYK, TEXHUKH H

TEXHOJIOTHUM;
e pa3BUTHE IMPEACTABICHUA O BO3MOXHBIX cdepax Oyaymieil mpopecCHOHATBHON NeITeNbHOCTH, CBS3aHHOU C
(bu3HKOM, MOATOTOBKA K JIajbHEHIIIEMY 00YUYEHHUIO B 3TOM HaIPaBJICHUH.
JlocTkeHue 3TUX 1eNied mporpaMMmbl MO (U3UMKE HAa YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHusi oOecreyuBaeTcCs
PELICHUEM CIICAYIOIIUX 3a4a4:
e TmnpuoOpeTeHue 3HAHUU O AUCKPETHOM CTPOCHHUU BEHIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, JJIEKTPUUYECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

e MpuOOpETEHUE YMEHHI OMUCHIBATh U OOBACHITH PUINUECKUE SBICHUS C UCTIOJIH30BAHUEM TOJIYYCHHBIX 3HAHUN;

e OCBOCHHE METOJOB pEHICHUS NPOCTEHIINX pPACUETHBIX 3a/lad C HCIONb30BAaHUEM (U3MYECKUX MOJIEIIEH,
TBOPYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33144,

e pa3BUTHE YMEHHUU HaONIOAaTh TMPUPOJIHBIC SBICHUS W BBHINOIHATH OMBITHI, JIAOOpaTOpHBIE pPAOOTHI U
AKCIIEPUMEHTATBHBIC UCCIIEOBAHUS C UCTIOJIB30BAHINEM U3MEPUTEIHHBIX IPUOOPOB;

e OCBOcHHUE MPUEMOB PabOTHI ¢ MHPOpMAIHEH HUIUIECKOTO COAEPIKAHUS, BKIIFOYast HHPOPMAITUIO O COBPEMEHHBIX
TOCTIKEHUAX (U3UKH, aHAIHU3 U KPUTHIECKOE OIIEHUBAaHNE HH(POPMAIINH;



e 3HAKOMCTBO CO cdepamu mpodeCcCHOHATBHOW IEATCIBHOCTH, CBS3aHHBIMH C (DU3HWKOW, W COBPEMEHHBIMH
TEXHOJIOTHUSMH, OCHOBAaHHBIMH HA TIOCTIDKCHHSIX (DU3UYICCKON HAYKH.

Ha uzyuenue ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOTO OOHIEro odpas3oBaHusi oTBOAUTCS 238 yacos: B 7

Kitacce — 68 gacoB (2 yaca B Heieq0), B 8 kiacce — 68 gacoB (2 yaca B Henento0), B 9 kiacce — 102 gaca (3 gaca B HEACIIO).

HpeﬂHaFaCMBIfI B IporpamMme I10 (I)I/ISI/IKG MCPCUCHDb J'Ia60paTOpHBIX pa60T 1 OIIBITOB HOCHUT peKOMeHI[aTCJIBHBIﬁ
XapaKTep, YIUTCIIb ACIACT BBI60p IMPOBCACHUA Ha60paTOpHBIX pa60T H OIIBITOB C y‘IéTOM HMHIAWBUAYAJIbHBIX ocoOeHHOCTEN

oOy4aromuxcs, CUCKa SKCIIEPUMEHTAIbHBIX 3aJJaHuH, Mpe/jiaraéMblX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOIO AK3aMeHa
no u3uke.

COIAEPKXAHUE OBYUYEHUASA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.
®uznka — HayKa o npupone. SBnenus npupoasl. PU3NUYECKUE SABICHUSA: MEXAaHUYECKHE, TEIIOBBIE, JIEKTPUUECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckne BenWUYWHBL. M3Mmepenune ¢usmueckux BeauuyuH. dusnueckue mpuOopbl. [lorpemHocTsh H3MEpEeHHIA.
MexayHapoHas CUCTEMA €IUHHII.

Kak ¢usuka u papyrue ecTecTBEHHbIE HAyKH M3y4aloT MPHUPOAY. ECTeCTBEHHO-HAyYHBIH METOJ| TO3HAHMS:
Ha0JII0/IeHNe, TTOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMIKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmomaemoro siineHus. Onucanue GU3NUEeCKUX SBICHUN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBBIM TTPHOOPOM.

Jlabopamopnuie padbomot u onvimeol.

1. OmpeneneHure 1EHbI IeTIEHUS ITKAIbl U3MEPUTEITHLHOTO TPHUOOopA.

2. H3mepeHue paccTOsTHUM.



N3mepenne 00bE€Ma )KUIKOCTU U TBEPAOIO Tena.
Onpenenenue pa3sMepoB MaJIbIX TEIN.
N3mepenue TeMinepatypsl Ipy MOMOILIHN KUJIKOCTHOTO TEPMOMETPA U TATUYHUKA TEMIIEPATYPBHI.
[IpoBeneHne uccnenoBaHus MO MPOBEPKE TUIOTE3bI: JATbHOCTH MOJIETA MIAPHUKA, ITYIIEHHOIO TOPU30HTAIBHO, TEM
0obIIe, yeM 0oJIbLIE BBICOTA MTyCKa.
Paspnen 2. IlepBoHayaibHbIe CBeICHUS 0 CTPOCHHMH BellleCTBA.
CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIBL, X pazMepbl. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.
JIBrkeHne yactul] BemecTtBa. CBA3b CKOPOCTH JBHM)KEHUS 4YacTHUIl C TEMIIEpAaTypol. BpOoyHOBCKOE IBHUKEHWE,
muddysus. BaumozaeiicTBrue yacTull BellecTBa: NPUTSKEHNE U OTTaJIKUBaHUE.
ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3auMocBs3b

MCIKOY CBOMCTBaMH BCHICCTB B PA3HBIX AI'PCTrdaTHBIX COCTOAHUAX U UX dTOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcobeHnoctu
AI'pCraTHBIX COCTOSIHUH BOJBI.

Jemoncmpayuu.
1. HaGmronenne OpoyHOBCKOTO IBUKEHHUS.
2. Habmonenue nuddysun.

R

3. HaOGmronenue siBneHui, 0OBbACHAIOMMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BELIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OrmeHka 1ruaMeTpa aToMa METOJIOM PsJIOB (C UCITOIb30BaHUEM (poTorpadmuii).

2. OnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO TIEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. /IBu:keHune u B3auMojeiicTBHe TeJl.

Mexannueckoe ABUKeHHE. PaBHOMepHOe U HepaBHOMEepHOe JBHkeHHE. CkopocTb. CpelHsisi CKOPOCTb MpH
HEPAaBHOMEPHOM JIBH>)KEHUU. PacuéT myTu U BpEMEHH IBUKEHUSI.

SIBneHue uHepuuu. 3aKOH UHEepLKUH. B3auMoelicTBie Tel KaK MpUYMHA U3MEHEHUsI CKOPOCTH ABUKEHHUs Ted. Macca

KaK MCpa HHCPTHOCTH TCIIA. [InoTHOCTH BCIICCTBA. CBsI3bp IIJIOTHOCTH C KOJUYECTBOM MOJICKYJ B CIAHWHHUIIC 00BEMa
BCIICCTBA.



Cwita kak XxapakTepuCTHKa B3anMmojencTBusa Ten. Cuina ynpyroctd u 3akoH ['yka. M3mepeHue chilbl ¢ OMOIIBIO
OWHAMOMETpa. SIBieHUE TArOoTeHWs U cwia TsokecTd. Cuila TshKeCTH Ha Apyrux IutaHetax. Bec tena. HeBecoMocTs.
CnoxeHue Cuil, HalpaBJICHHBIX IO OJHOW NpsAMoil. PaBHoaelicTByromas cuil. Cuia TpeHust. TpeHue CKOJIbXKEHNs U TPEHUE
1oKos1. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmronenne MexaHn4ecKoro JBMKEHU Tea.

N3mepenune cKopocTy NPSMOJIUHENHOIO ABUKECHUS.
HaGmionenue siBieHUs: MHEPLIUH.

HaGmronenrie u3mMeHeHus: CKOPOCTH MPHU B3aUMOJIEUCTBUU TEN.
CpaBHeHHE Macc 110 B3aMMOJIECHCTBUIO TEJL.

CrnoxeHue cuJil, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

1.

LA

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMIKEHUS (IIapHUKa B KUIKOCTH, MOJICIIN JICKTPHIECKOTO aBTOMOOMIIS U
Tak jajee).

OmnpeneneHue CpeTHEH CKOPOCTH CKOJIbKEHUS OpPyCKa MJIU IIIapyKa 110 HAaKJIOHHOW IJIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO TeEIa.

OnBITHI, IEGMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS (AehOpMaIIMK) IPYKUHBI OT TPHUIONKCHHOM CHIIBI.
OnbITBI, JCMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI TPCHHS CKOJBXKCHHS OT Beca Tella M XapakTepa
COIPUKACAIOIINXCS [IOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JaBinenue. CriocoObl YMEHBIIIEHHS W YyBEJIWYEHUs AaBieHus. JlaBieHue ra3za. 3aBUCUMOCTh JaBJICHUS Ta3a OT
00béma, Temmiepatypsl. [lepenada maBineHus TBEPIABIMU TEJIAMH, KUJIKOCTIMHU U razamu. 3akoH Ilackans. [TneBmaTnueckue
MaIllMHBl. 3aBUCHUMOCTH JABJICHUS JKHUJIKOCTH OT TIyOwHBI. ['mapocTtatmdeckmii mapanokc. CooOMIarommecss COCYIbI.
['mnpaBanyeckne MEXaHU3MBI.



Atmocdepa 3emnu u atMocepHoe napienue. IIpuumHBI CylecTBOBaHUS BO3AYIIHOW 00070uku 3emuir. OmnbIT
Toppuuemnu. U3mepenue atMochepHOTO AaBICHUS. 3aBUCUMOCTh aTMOC(HEPHOTrO JaBIEHHUS OT BBICOTHI HaJl YPOBHEM

Mopst. [Ipubopsl 1715 u3MepeHus aTMoc(hepHOro JAaBICHHUS.

JleficTBHE KMIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tesio. BelTamkuBaroimas (apxuMenoBa) cuiia. 3akoH Apxumesa.
[IimaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

© N Uk W

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTbD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcoBue 1miaBaHus Tell: IJIAaBaHWUE WIIM TOTPY’KEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHHUs IUIOTHOCTEM Tena U
KUJKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.
2
3.
4

5.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIC OT 00bEMA MOTPyKEHHON B KHIKOCTh YaCTH Tela.

OrnpenesieHUE BHITAIKUBAIOIIEH CUIIBI, IEUCTBYIONIEH HA TEJIO, MOTPY>KEHHOE B )KUIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEUCTBYIOIIEH HA TEJIO B AKHUJIKOCTH, OT MAacChl TeJa.

OnbITHI, JAEMOHCTPUPYIOIIUE 3aBHCUMOCTb BBITAJKMBAIOIIECH CHIIBbI, JACHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT
00bEéMa OTPYKEHHOM B JKUIKOCTh YACTH TEJIa U OT IJIOTHOCTH YKHUJIKOCTH.

KonctpynpoBanue apeoMeTpa uiav KOHCTPYUPOBAHUE JIOJKH U ONPEIEIICHHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.
Mexanunueckasi pabota. MOIIHOCTb.



[IpocThie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecusi pbiyara. [IpumeHeHue mpaBuia
paBHOBecHs phluara K 0510Ky. «3010Toe npasmwio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexanunyeckass sHeprus. KuHetnueckas W moTeHUManbHas >Heprus. IIpeBpallieHne OJHOro BUJAa MEXAaHUYECKOU
SHEPryU B APYror. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue padOThI CUJIbI TPEHUS MIPU PABHOMEPHOM JIBM)KEHUH TeJla M0 TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHUs pblyara.

3. Usmepenne KIIJ] HaKITOHHOW NJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHHSI MEXAaHUYECKOM SHEPIUHU.
8 KIIACC

Pa3gea 6. TenioBble ABJICHHUS.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO--KMHETUUECKOW TEOpHMU CTPOEHMs BellecTBa. Macca M pa3Mmephl aTOMOB M
MoOJIeKyJl. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, XKHUIKOTO M Ta3000pa3HOrO COCTOSIHUM BemlecTBa. Kpucrammmueckue W amopdHbIe Tena.
OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH W TBEPIBIX TEI HAa OCHOBE IMOJOKECHHN MOJICKYJISIPHO--KHHETHYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temneparypa. CBsizb TeMIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBIKCHHS 4acTHIl. BHyTpeHHsisi sHeprus. CrocoOs
M3MEHEHHSI BHYTPEHHEW 3HEpruu: Terulonepesadya M coBepileHrue paboThl. Buasl Temmonepenayu: TEIIOMPOBOIHOCTS,
KOHBEKLHUS, U3JIyUYCHHUE.

KomnuecTBo TemioTel. YaenbpHas TEIIOEMKOCTh BeIIecTBA. 1emIOOOMEH W TEIUIOBOE paBHOBECHE. YPaBHEHHE
TerjaoBoro OanaHca. I[lnaBiaeHue W OTBepAEBaHUME KPUCTANIMYECKUX BEIIECTB. YJelbHas TEIUIOTa IUIaBJICHUS.

[TapoobpazoBanme wu xoHaeHcamus. HWcmapenue. Kumnenue. VYienpHas Ttemiora mnmapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIEPATYPhl KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.



BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Ipunmuner pabotsl TeroBbix aABurareneid KIIJ[ TtemmoBoro pgsuratensa. TemsoBbie
OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMS U MPEBPALEHUS SJHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

L 0 N Dk W E
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HaGmtonenne OpoyHOBCKOTO JIBUXKEHUS.

Ha6monenue nuddysun.

HaGuroieHre sIBICHUI cCMauMBaHKS M KalTUJUISIPHBIX SIBIICHUIA.

Habmoenme TenaoBoro pacumpeHus Tel.

M3meHeHue 1aBlieHUs ra3a Mpyu U3MEHCHHH 00bEMa U HarpEBaHUU WJIU OXJIAXKICHUU.
[TpaBuia u3MepeHUs: TEMIIECPATYPHI.

Buner Terutonepenayn.

OxJakIeHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHITAMH.

. CpaBHEHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaOmronenue kuneHus.

. HaGnrofeHre mocTossHCTBA TEMITepaTyphl IPH IJIaBICHUH.
13.

Moienn TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.

2
3
4.
5

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnbITH IO HAOJTIOJICHUIO TETIJIOBOTO PACIIUPEHHS Ta30B, JKUJIKOCTEH U TBEPBIX TEI.
Omnpenenenue gaBiIeHUS BO3AyXa B Oa/NIOHE IIMPHUIIA.

ABUTATCIIM W 3alluTa

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3AyXa OT €ro 00bEMa M HArPEBAHUS WU OXJIAKICHUS.



6. llpoBepka rumore3bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPHUYECKOM TpyOKe OT
TEMIEPATYPBI.

7. HaGmroaeHue n3MeHeHUsl BHYTPEHHEH SHEPruu Teja B pe3ysibTaTe Terionepeaadyi U padoThl BHEIIHUX CHUJI.

8. HccnenoBanue sBieHUS TEIJI000OMEHA MPU CMENTMBAHUHN XOJOHOU U TOPSIYEH BOJIBI.

OnpenenieHue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpPHU TEIUIOOOMEHE C HarpeThiM METATUYECKUM
LHUJIAHIPOM.

10. OnpeieneHre yieIbHON TEITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca ucnapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yiebHON TEITOTHI TJIaBJICHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tena. [[Ba poma »leKTpUYECKHX 3apsaoB. B3aumopelcTBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBUCHUMOCTD CHJIBI B3aUMOICHCTBUS 3apsKEHHBIX TEJ OT BEJIUYHHBI 3apAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onextpudeckoe noje. Hanpsok€HHOCTD deKkTprudeckoro nosis. [IpuHIun cyneprno3uiuy 3JeKTpuYeckux nojen (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenu snekTpuueckux 3apsAnoB. DIEMEHTApHbIA 3JeKTpudeckuil 3apsan. Crtpoenuwe artoma. [IpoBogHukH u
IUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOIO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBHUSI CYIIECTBOBAHUA AJIEKTPUUECKOrO TOKA. VICTOUHMKHM MOCTOSIHHOTO TOKa. JleHcTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DIIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DleKTpudyeckoe HampsbkeHue. ConpoTHUBICHUE NPOBOJHUKA. Y IEIbHOE
CONpPOTUBIICHUE BenlecTBa. 3akoH Owma qana ydactka uenu. I[lociemoBaTenbHOe | MapalijieIbHOE COEIMHEHUE
MIPOBOJHUKOB.

PaGora m MomHOCTH dJeKTpUYecKOoro Toka. 3akoH JIxoyms—JleHma. DnekTpuueckue Iend W TOTpeOuTenu
ANEKTpUYECKOW sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[locTositHHBIE MarHUTHI. B3auMoaeicTBrEe MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe nosie 3eMJId U ero
3Ha4YeHHUE NS KU3HU Ha 3emuie. OnbIT OpcTeaa. MarHUTHOE MOJI€ ANEKTPUIECKOro Toka. [IpuMeHeHne 31eKTpOMariuToB
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B TEXHHKE. J[eICTBHE MAarHUTHOTO MOJISl HAa MPOBOJHHUK C TOKOM. DJEKTPOJBUTaTENb MOCTOSIHHOrO ToKa. Mcnonb3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.
Onbitet ®apanes. SABneHue saekTpoMarHuTHOM WHAYKHUH. I[IpaBuno Jlenma. Dnextporeneparop. CrnocoOsl

MOJTYYEHHUS JIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIMKM HAa BO30OHOBISIEMbIX UCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

L 00 N A WwWN e

N N R R R R R R R B R g
m O W 0 N O LT D W N B O

9J'I€KTpI/I?>aLII/IH TCII.

I[Ba poaa JICKTPUICCKUX 3apsAad0B U BSaI/IMOI[CP'ICTBﬂe 3aPAKCHHBIX TCII.

YCTpPOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIUHUH 3JEKTPUYECKOTO MOJIS.
HMcTOYHMKH TTOCTOSSHHOT'O TOKA.

JIencTBUs 3JIIEKTPUYECKOTO TOKA.

. DJEKTPUYECKUI TOK B XKHUJIKOCTH.

. I'a30BbIl paszps.

. I3Mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenune 2JeKTpUYeCcKOro HarpsKeHUsT BOJIbTMETPOM.

. PeoctaTt 1 marasuH COnpOTHUBIICHUM.

. BzaumoencTBrue NOCTOSHHBIX MAarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
. MoaennupoBaHrEe MarHUTHBIX ITOJI€H OCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.

. MaruuTtHoe€ noJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.

11



22.
23.
24.
25.

HccnenoBanve SBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Omnerter @apanes.

3aBUCHMOCTb HANIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

S o

10.
11.
12.
13.
14.
15.
16.
17.

18.

OnpIThl IO HAOIIOJEHUIO IEKTPU3ALUU TEJ UHAYKIIMEH U MPU CONMPUKOCHOBEHHUHU.
HccnenoBanne neicTBUSA dJIEKTPUUECKOTO OIS HA TPOBOJHUKHY U JUAJIEKTPUKH.
COopka u npoBepka padbOThl AJAEKTPUUECKOH MK MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSHKEHUS.

HCCHC}IOB&HI/IG 3aBUCHUMOCTH CHUJIbI TOKA, UAYIICTO YCPC3 PC3UCTOP, OT COIIPOTUBIICHUA PC3UCTOPA U HAIIPAKCHUA

Ha pE3nuCTOpC.

OHBITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCHMOCTDL OJJICKTPUYCCKOI'O COIIPOTHUBIICHHA IIPOBOAHHMKA OT €TI0 OJIMHBI,

Iom@anaun morcpecyYHoro CCUCHUA U MaTrcpualia.

HpOBepKa IMpaBHJIa CJI0KCHHA HaHpH}KGHI/Iﬁ ITpH MOCJICAOBATCIbHOM COCAMHCHNUN IBYX PC3UCTOPOB.

[TpoBepka mpapwiia JUIsl CHITBI TOKA MPY NApPAJICIBHOM COCMHEHUH PE3UCTOPOB.
Omnpenenenne padbOTHI AJICKTPUUIESCKOTO TOKA, HIIYIIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIITHOCTH AJICKTPHUSCKOT'O TOKA, BBIACIICMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HAMPSIKECHUS Ha HEH.
Onpenenenue KIIJ narpeBatens.

HccenenoBanre MarHUTHOTO B3aUMOICHCTBUS IMTOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TTOJIS TOCTOSIHHBIX MAarHUTOB TIPH UX 00BCAMHEHUH U Pa3/ICIICHUH.
HccnenoBanue NeMCTBUS SJEKTPHUESCKOTO TOKA HA MAarHUTHYIO CTPEIKY.

OHBITBI, ACMOHCTPUPYIOIIHNEC 3aBUCUMOCTL CHIIbI BSaHMOHeﬁCTBHH KaTyoiKn ¢ TOKOM M MarHuTa OT CHJIbl TOKa U

HaIIpaBJICHWA TOKA B KaTYIIKC.
I/I3yquI/Ie ,HefICTBHﬂ MAaravTHOI'O I10JIA1 Ha IIPOBOAHHUK C TOKOM.
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19. KoHcTpyrpoBaHue U U3y4eHue padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl IO MCCIENAOBAHUIO SBJIEHUS DSJIEKTPOMAarHUTHOM MHIAYKLIMHU: HCCIEAOBAHWE W3MEHEHUM 3HAYCHUS U

HaIlpaBJICHUs UHAYKIMOHHOTO TOKA.
9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexanunyeckoe aABWkeHue. MartepuanbHas Touka. CucrtemMa orcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBHXKEHUS.
PaBHOoMepHOE mnpsiMonuHEtHOE ABWKEeHME. HepaBHOMepHOe mpsaAMonnHENWHOe naBuxkeHue. CpelHsiss W MTIHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOoyckopeHHOE NpsiMoiinHeHoe nBrmkeHue. CBo6oHoe nagenue. OnbiTel [Nanmes.

PaBHOMepHOE JIBIKEHHME 1O OKpyKHOCTHU. Ilepumonm u yacrora oOpamieHus. JIuHelHas W yryioBass CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsebiii 3akoH HetotoHa. Bropoit 3akon HetoTtoHa. Tpetunit 3akoH HerotoHa. [IpuHIMN Cyniepno3uiuu CuUlL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPeHUS CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsSHKECTH W 3aKOH BCEMHUPHOIO TSTOTEHHUS. YCKOpPEHHE CBOOOTHOTO MajeHus. J[BHKeHue IUIaHEeT BOKPYT
Connua. IlepBas kocMuueckas ckopocTb. HeBeCOMOCTb U EpErpy3KH.

PaBHOBecue MarepuanbHOW TOYKHU. AOCONMIOTHO TBEpIOE Teno. PaBHOBecwe TBEPAOro Teia ¢ 3aKPEIIEHHON OChIO
BpaiieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. U3menenne nmnyibea. Mmiynbe cuibl. 3aKOH COXpaHEHUSI UMITYJIbca. PEaKTUBHOE IBH>KEHHUE.

Mexanndeckasi pabota ¥ MOIIHOCTh. PaboTa cui TSXKECTH, yNpyroctd, TpeHus. CBsA3b HHEPrUud U PaOOTHI
[lorennmanbHass 3HEprus Teja, NOAHATOrO HaJ MOBEPXHOCThIO 3emiud. [loTeHumanbHas SHeprusi CKaTou NPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOM 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

JHemoncmpayuu.

1. HaGmronmenne MeXaHUYECKOTO JBMKEHUS Tela OTHOCUTEIIPHO Pa3HBIX TET OTCUYETA.

2. CpaBHeHHE MyTEW U TPACKTOPUIl ABUKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX TN OTCUETA.

3. M3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.
13



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

HccenenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JBHIKECHUS.

HaGmronenue NBUKEHUS Tela IO OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBIEHUM, MPOUCXOAAIINX B cucteMe orcuéTta «Tenmexka» mnpu e€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO KaOMHETa (PUBHKHU.

3aBUCUMOCTb YCKOPEHUS TENIA OT MAcChl Tejla U AEUCTBYIOIIEH HA HETO CUJIBL.
Habmronenune paBeHCTBaA CHII IPU B3aUMOJEHCTBUM TEI.

N3Mmenenue Beca Teiia npu yCKOPEHHOM JBUKECHUU.

IIepenaua umitynbca Ipu B3aUMOJIEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NTPU B3AUMOJICUCTBUH TEJ.

CoxpaHeHue UMIyJbca MPU HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.

HaGnronenre peakTMBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pU CBOOOJHOM MaJCHUH.

CoxpaHeHHEe MEXaHNYECKOM SHEPIUH IIPH JBHKECHUU TeJIA N0 I€UCTBUEM NPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

2
3
4.
5

L © N>

KoncTpyrnpoBanue TpakTa JJisi pa3roHa M JaJTbHEHIIIEr0 paBHOMEPHOTO JBIKEHUS IIapUKaA WUITH TEJICIKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa MITH IBIKEHUS IIApUKa 10 HAKIIOHHOH TTOCKOCTH.
Omnpenenenne yCKOPSHHs TeJa MPU paBHOYCKOPEHHOM JBM)KCHHUH 110 HAKIIOHHOHN TUIOCKOCTH.

HccrienoBanre 3aBUCHMOCTH ITYTH OT BPEMECHH ITPH PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIH MPU PABHOYCKOPEHHOM JIBIKCHHH 0€3 HA4aJIbHOM CKOPOCTH IyTH OTHOCSITCS KaK Pl
HEYETHBIX YUCEN, TO COOTBETCTBYIONINE MTPOMEXKYTKHA BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUS.

Omnpenenenne kKodhPUIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUITBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH TeJa TI0 TOPU30HTAIBHON TTOBEPXHOCTH.
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10. Onpenenenue pabOTHI CUJIBI YIPYTOCTH MPU MOIBEME TPy3a C UCMOIb30BAHUEM HEMOJBHKHOIO W MOJABUKHOTO
0JIOKOB.

11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexanuueckue Koj1e0aHUS U BOJHBI.

Konebarensnoe  nBwkenne. (OCHOBHBIE  XapaKTEpUCTUKU  KoJieOaHW: TEpPUOJ, YacToTa, aMIUIATY/A.
MaremaTH4eCcKuii U Py KUHHBIA MasiTHUKH. [IpeBpaiiieHre s3Heprum npu koyiedareIbHOM JBUKCHUH.

3aryxatomue kosiebanus. BeiHyxeHHbie kojebanus. Pezonanc. Mexanndyeckue BoJIHBL. CBOMCTBA MEXaHUYECKHX
BOJIH. [IposionpHbIe W TonepeyHble BOMHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHUs. MexaHU4ecKue BOJIHBI B
TBEPIAOM TEJIE, CEUCMUYECKNE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

1. HaOmronenue xonebaHuii Tea Mo ISMCTBUEM CHIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

3. HaOGmronenue BIHYKIECHHBIX KOJIEOAHHI U pe30HAHCA.

4. PacnpocTpaHeHre NMPOAOJIbHBIX U NONEPEUYHBIX BOJIH (Ha MOJIEIIN).

5. HaGmtonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHUYECKHU pEe30HAHC.

Jlabopamopnuie pabomot u onvimot.
Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUN MAaTEMAaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOIa KOJIeOaHUN TTPY>KUHHOTO MasTHUKA.
HccnenoBanne 3aBUCMMOCTH TIepHo/ia KoeOaHuii MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMMOCTH TIepro/ia KoeOaHuii MPY>KUHHOTO MasgTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHH rpy3a, MOBEIICHHOTO K HUTH, OT MAcChl Ipy3a.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh IepuoAa KoJI€OAHWIl MNPYXKHUHHOTO MasiTHHKa OT MacChl Ipy3a H

o Uk w N

KECTKOCTH MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
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Paszznen 10. Di1eKTPOMATrHUTHOE 10JIE U JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIE.  DJEKTPOMAarHWTHbIE  BOJIHBL.  CBOWCTBAa  3JEKTpOMarHWTHbIX BonH. [llkama
AJIEKTPOMArHUTHBIX BOJIH. MICTIOIB30BaHKE AIIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBA3H.
DJIeKTpOMaruuTHas npupojia ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoyiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padomot u onvimot.
1. MBydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TMTOMOIIIBI0 MOOUIILHOTO TenedoHa.
Paznen 11. CBeToBble sIBJICHUS.
JIydueBasg Mojaenb cBeta. Mcrounuku cBera. [IpsmonuueiliHoe pacnpocTtpaHeHue cBeta. 3arMeHust ConHna v JIyHbI.
Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomiienue cBeta. 3akoH npesnoMiieHus cBera. [lonHoe BHyTpeHHEE oTpakeHUE cBeTa. Vcnosib30BaHHE MOIHOTO
BHYTPEHHEr0 OTPAXKEHHUS B ONTHYECKUX CBETOBOIAX.
JIunza. Xon myueit B nunH3e. OnTudeckas cucreMa (oToarmapara, MUKPOCKOTa M Teleckona. ['1a3 kak onTuyeckas
cucreMa. bin3opyKocTh U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CroskeHue crieKTpajibHBIX 1IBETOB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHEHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.
Onrtruyeckuil CBETOBO/I.
Xop nydelt B coOuparolieit JnH3e.
XO0JI Tyder B pacCEUBAIOIIEH JIMH3E.
[Tonyuenne n300pa>keHUI C TOMOIIBIO JTUH3.

©® N ok~ WD RE
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9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lomyyenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.
Jlabopamopnuie padomot u onvimot.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHUsI CBETOBOTO Jlyya OT yrJja MajJeHHus.
N3yuyenue xapakTepucTuk u300pakeHus mpeIMeTa B IMIIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCHMOCTH yIJla MPEJIOMIICHHS CBETOBOI'O Jyya OT YIJIa MaJeHUsl Ha TPAHULIE «BO3TYyX—CTEKIIO».
[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3HI.

Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnBITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.

N oouos W e

OMBITHI IO BOCTIPUSITHIO IIBETA TPEAMETOB MPU UX HAOIIOJEHUU Yepe3 IIBETOBbIC (DUITBTPHI.

Pa:meﬂ 12. KBaHTOBBIC AIBJICHUA.

Omnsitel Pezepdopna u mnanetapuast moaens atoma. Mogens aroma bopa. Mcnyckanue u norjiomieHue cBeTa aTOMOM.
KBanTel. JInHenyaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, OeTta- U ramma-uznydeHusi. CtpoeHure aroMHoOro siapa. HykimoHHass mMojeiab aTOMHOTO
sapa. M3oronbl. PaqnoaktuBHbie nipeBpainenus. [lepuoy nmomypacnaga aTOMHBIX SIAEP.

SnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsAI0BOIO M MAacCOBOIO YHWCEN. DHEPrusi CBSI3U aTOMHBIX sifep. CBs3b
Macchl U sHepruu. Peakiuu cunresa u genenus saep. crounnku sHepruu ConHLa U 3BE3.

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyUYCHUHN HA )KUBbIE OPTAHU3MBI.

Jemoncmpauuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrnekTpbl pa3InyHbIX Ia30B.

3. CnekTp BoaoOpoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIONINX U3ITYUCHUHN.

17



6. Peructparus uznyueHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie padomot u onvimot.

1. HaOnroneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccrnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (110 hoTorpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[loBTOpUTENBHO--0000IAIONIMI  MOAYAb MpeAHA3HAYeH JUIsi CUCTEMATU3allud M 00O0OUIEHUS MPEeAMETHOIrO
COJIEp>KaHMsI U ONBITAa JACATEILHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (U3MKH, a TaK¥Ke JIJIsi MOJATOTOBKU K
OCHOBHOMY T'OCYapCTBEHHOMY dK3aMEeHY 10 (hU3UKe I 00YyJarOIIUXCsl, BHIOPABIINX 3TOT YUEOHBIN MPEIMeT.

[Ipn u3ydeHUU TaHHOTO MOAYJS PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI JIEITEIIBHOCTH, HA OCHOBE KOTOPBIX
obecrieurBaeTCs JTOCTHKEHUE MPEIMETHBIX U METaNpPeIMETHBIX IUIAHUPYEMBIX PEe3yJabTaToB O00y4eHHSs, (HOpMUPYETCS
€CTEeCTBEHHOHAYYHasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEOBAHUSI IBICHUM MPUPOABI U TEXHUKH, OBJIAJICHUE
YMEHHUSIMHU OOBSICHATH (PU3UUECKHUE SBIICHUS, TPUMEHSISI IOJIyYCHHbIE 3HAHUS, PelllaTh 3a7a4l, B TOM YUCJIe KaueCTBEHHbIE
U DKCIIEPUMEHTAbHBIE.

[TpuHIIMNIUANBHO JEATEIBHOCTHBIN XapaKTep JAaHHOIO paszfiena peailu3yercs 3a CU€T TOro, 4to OoOydaroIuecs
BBINIOJIHSIIOT 3aJJaHus1, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUM PACIIO3HABATH M HAYYHO OOBSICHATH (U3MUECKHUE SBJICHHS B OKPY>KAIOIIECH TIPUPOE
1 TIOBCEHEBHOM KM3HHU,

UCIIOJIb30BaTh HAy4YHbIE METOJNbI MCCIEeNOBaHUS (U3MUECKUX SIBICHHM, B TOM YHCIE JJIsi MPOBEPKH THUIOTE3 M
MOJIyYEHHUS TEOPETUUECKUX BbIBOJIOB;

OOBSICHATh HAyYHBIE OCHOBBI HamOOJIee BAXKHBIX JOCTHIKCHHN COBPEMEHHBIX TEXHOJIOTHM, HAPUMEpP, MPAKTUYECKOTO
HCIIOJIb30BaHUs PA3IMYHBIX HCTOYHUKOB YHEPTUH HA OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB
SHEPTHH.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3BUKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

18



N3yuenne ¢u3ukn Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMNPABICHO Ha JOCTHXKEHHE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaT€J'IBHBIX PE3yJIbTATOB.

B pesynprare wusydeHus (UMK HAa YpPOBHE OCHOBHOTO o00mIiero oOpa3oBaHus y oOydaromierocss OyayT

c(hopMUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

— MPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3UUECKO HAYKH;

— LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYXJE€HHHM OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHUKY;

— OCO3HAHHUE BAXKHOCTU MOPAIbHO--3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITHE JCTETHMUYECKUX KadyecTB (PU3MUECKOW HAyKHh: €€ TapMOHMYHOTO IMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMS

— OCO3HaHUE IIEHHOCTU (PHU3WYECKON HAyKW KaK MOIIHOTO HWHCTPYMEHTA IIO3HAHHS MHUpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUM, BAKHEUIIEH COCTABJISIOIIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTHO003HATEIHLHOCTH, UHTEpECA K UCCIIEI0BATEIBCKON AESTEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

— OCO3HaHHUE ILIEHHOCTH 0€30MacHOr0 00pa3za *XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTH IMpaBUII
0e30macHOro MOBEACHUS HA TPAHCIOPTE, HA JIOpPOrax, C AJICKTPUYECKUM H TEIJIOBBIM OOOPYJOBaHHUEM B JOMAITHHX
YCIOBUSIX;

— chOpMHPOBAHHOCTh HaBBbIKa pedIeKCHH, MPU3HAHWE CBOETO MpaBa Ha OMMUOKY M TAaKOro e MpaBa y IPYroro
YEJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMS S
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— aKTUBHOE Yy4YacTHE B PEIICHUM NMPAKTUUYECKUX 3a1ad (B paMKaxX CeMbM, 0Opa3oBaTebHOM OpraHu3alldu, ropoja,

Kpasi) TEXHOJIOTUYECKON U COLIMAIbHOW HATPaBJICHHOCTH, TPEOYIOMINX B TOM YHCIIC U PU3HMUECKUX 3HAHUIA;

e — UHTEpPEC K MPAKTUYECKOMY U3yUEHHUIO TPOPEeCcChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUA:

e — OpHUEHTAalUMs Ha MpPUMEHEHHUE (PUIMYECKUX 3HAHUM IS pEIIeHUs 3a7ad B 0O0JIaCTU OKPYXKAIOIIEH Cpessl,
TJIAHUPOBAHUS MOCTYIKOB M OIICHKH X BO3MOXHBIX IMOCTEJCTBUM 111 OKPYKAIOIIECH CPEIbl;

e — OCO3HAHHUE IJII00ATLHOTO XapaKTepa SKOJOTMUYECKUX MPOOIeM U MyTel UX PEIICHUS;

e §8) aganTanmum K M3MEHSIIOIUMCS YCJIOBHSIM COUMAJILHON U MPUPOTHOM Cpeabl:

° — HOTp€6HOCTI) BO BSaHMOHCﬁCTBHH IMPpXU BBINTOJHCHUHA I/ICCJ'IG,ZIOBaHI/Iﬁ N TIPOCKTOB (1)I/I31/I‘IGCKOI>’I HAIIPpaBJICHHOCTH,
OTKPBLITOCTD OIIBITY U 3HAHUWAM APYTUX;

e — [NOBBINICHUC YPOBHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYICCKYIO ACATCIIbBHOCTD,

e — moTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (GOPMYIUPOBATH HJIEU, MOHSTHS, THUIIOTE3BI O
¢u3nyecknx 0ObEKTax U SBICHUSAX;

e — OCO3HAHHUC I[G(l)I/IHI/ITOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I;
e — INIAHUPOBAHHUEC CBOCTO PA3BUTHA B HpI/IO6p€T€HI/II/I HOBBIX (1)I/I3I/ILICCKI/IX 3HaHHﬁ;

e — CTpEMJICHHE aHAJU3UPOBATh W BBIABISITH B3aMMOCBS3U TMPUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIE C
UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHHM;

e — OIIEHKA CBOUX JICUCTBHUI C YUETOM BIMSHHS HA OKPYXKAIOIIYIO CPETy, BO3MOXKHBIX I100aTBHBIX TOCIEACTBUH.
METAIIPEAMETHBIE PE3YJIbTATHBI

B pesynbTaTe ocBoeHuUs mporpaMMebl Mo (pr3uke Ha ypOBHE OCHOBHOTO 00IIero 0opa3oBanus y 00ydaronierocs 0yayr
chopMHUpPOBaHE MeTaNpeIMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE MO3HABATEIbHBIC yYHHBEPCAIbHBIE y4eOHBIE ICHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YUCOHbBIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHBIC TCHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
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ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTE€pPU30BATh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB (SBJICHUN);

yCTaHABJIMBATh CYIIECTBEHHbIN PU3HAK KIacCU(PUKAILIUU, OCHOBAHUS JJIs1 0000IEHNS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYUST B paccMaTpuBaeMbIX (akTax, JaHHbIX © HaOJIIOJEHUSX,
OTHOCSLIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITh PUYUHHO--CJIEACTBEHHBIE CBA3U MPU U3YYCHUH (PU3UUYECKUX SBIICHUM U MPOIECCOB, JENaTh BHIBOJBI C
UCIIOJIb30BAHUEM JIENYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUEHHW, BBIIBUTaTh THUIOTE3bl O B3aUMOCBA3AX
(u3HUECKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CHOcO0 perieHust yueOHoM (u3mueckoil 3aaun (CpaBHEHUE HECKOJbKUX BapHAHTOB
pernieHus, BBIOOp Hanboliee MOAXOASIIETO C YYETOM CAaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKIe AeMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;

MPOBOJIUTH TIO CAMOCTOSTEIFHO COCTABIICHHOMY TIIAHY OIBIT, HECJIIOKHBIN (U3NIECKUIN IKCIIEPUMEHT, HeOOIbIIoe
Ucclie/IoBaHNe (PU3MUECKOTO SBICHUS,

OLICHWBAaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIHIO, TMOJYYEHHYI0 B XOJ€ HCCICIOBAHHS WIIH
IKCIIEPUMEHTA,;

CaMOCTOSITEILHO (OPMYJIHUPOBATh O0OOIIEHUS W BBIBOJBI IO Pe3yibTaTaM IMPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
UCCIICJIOBAHUS;

NPOTHO3WPOBATh BO3MOJKHOE JIalibHEHIee pa3BUTHE (PUINICCKUX MPOIECCOB, a TaKKe BBIIBUTATH
MIPENOIOXKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

MPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPHU MOHUCKE M O0TOOpe MH(POPMAIUU WM JTaHHBIX C
y4EéTOM MPEITIOKCHHON yueOHOH (hH3NIeCKOM 3aauHu;

aHaJU3MPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HWHOOPMAIMIO PaA3JIMYHBIX BHJIOB H  (OpM
MIpEACTaBICHNUS,
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CaMOCTOSITEJILHO BBIOMPATH ONTHUMAIbHYIO (OpMY MpPEACTABICHUS MH(DOPMALUMU U WIUTFOCTPUPOBATH peLIacMble
3a/1a4u HECJIOXKHBIMHM CXEMaMU, JUarpaMMamMu, HTHOU rpaduKoil 1 MX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0Jie 00CYXKJeHUsI y4eOHOro MaTepuania, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh BOIMPOCHI MO
CYIIECTBY OOCYXKIaeMOW TeMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA pEIICHHWE 3aJa4yd W TIOJJCPKaHUC
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOU CYXKACHUS C CYXKJICHHSIMH JPYTHX YYaCTHHKOB JIUajora, OOHapy>KUBAaTh Pa3IMUMC U CXOJCTBO
MO3HUIUM;

BBIP@YKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (U3MYECKOr0 OIbITa (IKCIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTA);

IOHMMAaTh W UCIOJIb30BaTh MPEUMYINECTBA KOMAHJIHOW M WHJWBHIYyaJIbHOH paOOThl MPH PEIICHUH KOHKPETHOM
buzndeckoi mpooIeMbl;

OPUHUMATh II€JI1 COBMECTHOM JESTENbHOCTH, OPTraHW30BBIBATH NEUCTBUA MO €€ JOCTIKEHMIO: paclpeneisiTh
poJin, 00CYX1aTh MPOIIECCHl U PE3YyJIbTaThl COBMECTHON pabOThI, 00001aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAMPABICHUIO U KOOPJIUHUPYS
CBOM JICUCTBHUSI C IPYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETr0 BKJaJa B OOMIMNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENBHO C(HOpMYyITHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

PeryasiTuBHbIC YHHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HCHHBIX M YUYEOHBIX CUTYaIUSIX, TPEOYIONTUX JJIs pemieHrs GU3HIeCKUX 3HAHHM;
OPUEHTHPOBATHCS B PA3NIMYHBIX MOJAX0/IaX MPUHATUSA pelIeHUN (MHAMBUYaJIbHOE, IPUHATUE PEIICHUSI B TPYyIIIE,
MIPUHATHE PELICHUN TPymmnoi);
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CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelieHus (U3MYECKOW 3a/layd WIM IUlaHa MCCIIEJOBAaHUS C YUYETOM
MMEIOILUXCS. PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH MPEJIaraéMble BapUAHThI PEILICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJ1aH €€ U3MEHECHUS,

OOBSACHATHh NPUYUHBI JOCTUKEHUS (HEOCTHKEHHMSI) pe3yJIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBLHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (U3HUECKOrO0 HCCIEAOBAHMS WIIU
POEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIMXCS CUTYallMil, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIHUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JIUCKYCCUU HA HAYYHYIO TEMY, IOHUMAaTh MOTHUBHI,
HaMEpEHHUs U JIOTUKY JPYIroro;

IpU3HABATh CBOE MPABO Ha OIMIMOKY MPH PEIICHUU (PU3NYECKUX 3a]a4 WIH B YTBEPKICHUSIX HA HAyYHbIE TEMBI U
TaKO€ K€ IPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00ydeHus B 7 KJacce MpeAMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHEI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKWE M XUMHUYECKHE SBJICHUS, HAOIIOACHUE, IKCIIEPUMEHT, MOJEIb, TUIOTE3a,
eAHUIBI (U3MYECKUX BEIWMYMH, aTOM, MOJIEKyJa, arperaTHhIe COCTOSHUS BemlecTBa (TBEPIOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIUHEHHOE), TpaeKTOpHus,
paBHOJACHUCTBYIOMIAS cuia, Aedopmanus (ynpyras, TulacTU4ecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;
paznuyarh sBIeHUs (aud@ys3us, TEMIOBOE NBIKCHHWE YACTHIl BEIIECTBA, pPABHOMEPHOE JIBIKEHUE,
HEPAaBHOMEpPHOE JABWKEHUE, WHEPLHUs, B3aUMOJICUCTBUE TeJll, PaBHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, Nepeaya AaBieHus TBEPAbIMU TeJIaMU, >KHAKOCTIMU U Ta3aMH, aTMOC(EpHOE J1aBlICHHE, IJIaBaHUE
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TeJ, MPEeBpalleHUsT MEXaHUYECKON HIHEPruM) MO OMUCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (DU3UYECKHUX SIBIICHHN B OKPY’KAIOIIEM MHUpPE, B TOM 4ucie (HU3UYECKUE
SIBJICHUSI B TIPUPOJAE: MPUMEPHI JBHXKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B )KMBOW M HEXXUBOW NPUPOJE, NECUCTBUE
CUJIBI TPEHUsI B MPUPOJAEC U TEXHUKE, BIUSIHHE aTMOC(EPHOIrO MABJICHUS HA JKMUBOW OpraHu3M, IJIaBaHHUE PbIO,
phlUard B TeJ€ 4YeNI0OBEKa, MPHU STOM MEPEBOJUTH MPAKTHUECKYIO 3a/aduy B y4e€OHYIO, BBIJICTSATH CYIICCTBCHHBIC
CBOMCTBa (MpU3HAKH) PUBHUUECKUX SBIICHUM;

OMHCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (U3MUECKHUE SBJICHHS, UCTIOJIB3YsS (U3UYECKHUE BEJIMUUHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TENA, CUJIa
TpeHUs, NaBjieHue (TBEPIOTO Tela, KUJIKOCTH, Ta3a), BHITAJKHUBAIONIAS CUJIa, MEXaHHYeCcKas paboTa, MOIIHOCTS,
IJICYO CWJIBI, MOMEHT CHJIbI, KOA(DPUIIUECHT TMOJIE3HOT0 JACHCTBHUS MEXaHHU3MOB, KWHETUYECKAsl U MOTCHIIMATbHAS
SHEPrus), IPU OMUCAHWUU MPABWIHLHO TPAKTOBATh (PM3UYECKUM CMBICI UCIIOJIB3YEMbIX BEIUYNH, UX 0003HAYCHUS U
eAVHUIIBI GU3MUECKUX BEJIMYMH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUUHY C APYTHUMHU
BEJIMYMHAMU, CTPOUTH rpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SBJICHUS M IMPOILIECCHI, MCIONB3Ys MpPaBUIa CIOXKEHUS CHII (BIOJb
OJIHOM mpsAMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHs pblyara (6J0Ka), «30J0TO€
MIPABWJIO» MEXAHHUKHU, 3aKOH COXpaHEHHUS MEXaHWYECKOH PHEPruu, MPHU ITOM JaBaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHYECKOE BBIPAXKECHUE;

OOBSACHATh (U3NUECKHE SBICHHUSA, TMPOIECCHl W CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTYaIlHil
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUIUHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—
2 JOTMYECKHX MIaroB ¢ Omopoil Ha 1-2 M3ydYeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUN, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THbIe 3aaud B 1—2 ACHCTBHS, MCHONB3Yyd 3aKOHBI U (OPMYJIBI, CBS3bIBAOIIUE (PU3UUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3NYECKHE
BEJIMYUHBI B (HOPMYJIBI U TPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC TAHHBIC, HEOOXOMMMBIC IS PEIICHUS
3a/1a4, OIICHUBATh PEATMCTUIHOCTD MOTYYECHHON (PU3NUECKON BETUINHBI
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pacro3HaBaTh MOPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJ0B, B OIHUCAHUU
WCCIICIOBAHUSI  BBIJICTSATH MPOBEPSAEMOE MPEANONIOKEeHHe (TUMOTEe3y), pas3indyarh W HUHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3ybTaT, HAXOIUTh OIMOKHU B X0/ OMBITA, JAeaTh BEIBOABI 110 €r0 pe3yJbTaTaMm;

IPOBOJIUTH OMBITHI TO HAOMIOJEHUIO (U3UYECKUX SBICHUM WU (PU3MUYECKUX CBOUCTB Tei: (HOpMyIUpOBaTh
IPOBEPsIEMBIE MPEINOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT'0 000pYAOBaHHUS, 3alUCHIBATh XOJ] OIbITa
1 GOPMYITHPOBATH BEIBOJIBI;

BBITIOJIHSITE TIPSIMBIE HM3MEPEHHS PACCTOSIHUSI, BPEMEHM, MacChl Teia, 00BbEMa, CHJIBl W TeMIlepaTypbl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX U HMUGPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUSI MPUOOPOB C y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MIPOBOJIUTH HUCCIICIOBAHUE 3aBHCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT APYrOoMl C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTH TYTH PAaBHOMEPHO JBIDKYIIETOCs Tejla OT BPEMEHU JBWIKEHUS TeJa, CUJIbl TPEHUS
CKOJIbXKEHHUSI OT Beca TeJla, KauecTBa 0OpadOTKH MOBEPXHOCTEH TeJl U HE3aBUCHUMOCTH CHUJIbI TPEHUS OT TUIONIAIN
CONPUKOCHOBEHHUS Te€J, CHJbl YIOPYIOCTH OT Y/UIMHEHHUS TMPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BbEMa
NOTPY>KEHHOW YacTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HEe3aBUCMMOCTH OT IJIOTHOCTH TeJa, OT IIyOMHBI, Ha
KOTOPYIO TOTPYXEHO TEJO, YCIOBHM TIaBaHUs Tell, YCIOBHM paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIIEysl TIPEJIO)KEHHOMY
Tiany, (UKCHPOBATh PE3YyJIbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIE MPEITIOKCHHBIX
TabJIUIl ¥ TPpaUKOB, A€NaTh BEIBOABI IO PE3yIbTaTaM HCCIIeI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTDH BEIIECTBA KUAKOCTH M TBEPAOIO Tela, cuja
TPEHHsI CKOJBKCHHUS, JAABICHHE BO3/yXa, BBHITAIKUBAIONIAS CWJA, EUCTBYIONIAs HA TOTPYKEHHOE B KUIKOCTH
TENO, KOIDPUIIMEHT TOJE3HOTO NEUCTBHS MPOCTHIX MEXaHW3MOB), CIENyS MPEMIOKEHHOW HHCTPYKIUU: TPU
BBITIOJTHEHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTATLHYIO YCTAHOBKY M BBIYUCIISITH 3HAUYEHUE UCKOMOM BEJIMYUHBI;
coOI01aTh TIPaBMIIa TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTopHBIM 000PYyT0BaHUEM;

yKa3blBaTh TPHUHIIMIBI JEUCTBHUS TPHUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETP,
COOOTMIArOIINECS COCYABI, OapOMETp, phluar, MOJBMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
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e XapakKTepH30BaTh MPUHIUIBLI JIEUCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HUX
onucaHus (B TOM 4YHWCIIE: MOJIIMUIHUKYA, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Mpecc, MaHOMETD,
BBICOTOMEp, TIOPIIHEBOM HAcOC, apeoMeTp), HCIOIb3ysd 3HAHUS O CBOWCTBAX (U3UYECKUX SBICHUUA U
HeoOXxoauMble (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJUTH MPUMEPHI (HAXOIUTHh HH(OPMALIMIO O MPUMEPAX) MPAKTUIECKOTO UCIIOIH30BaHUS (DU3NUECKUX 3HAHU N
B TIOBCEHEBHOM >XM3HU sl oOecreueHus: 0€30MacHOCTH TpH OOpalleHud ¢ NpUOOpaMH U TEXHUUYECKUMU
YCTPOUCTBAMU, COXPAHEHUS 3[I0POBbS M COOJIIOJICHHS] HOPM DKOJIOTHYECKOTO MOBEJACHUS B OKPYXKAIOIIEH cpeie;

e OCYHIECTBIIATH OTOOpP HMCTOYHMKOB HHpoOpMmaiuu B HHTEepHETe B COOTBETCTBUM C 3aJlaHHBIM TMOUCKOBBIM
3ampocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS Pa3IMYHBIX UICTOUHUKOB BBIICIATH HH(POPMAIIHIO,
KOTOpast SIBJIIETCS] TPOTUBOPEUUBOUN HIIM MOKET OBITh HEJIOCTOBEPHOM;

e HCIOJIb30BATh MPHU BBIMOJHEHUH YUEOHBIX 3aJIaHU HAyYHO--TIOMYJISIPHYIO JINTEPATYPY (PU3UIECKOTO COJCPKAHUSA,
CIIpaBOYHBIC MaTepHasibl, pecypchbl ceTu HHTepHeT, BiajeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUY W3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

e Co37aBaTh COOCTBEHHBIE KPATKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHMKOB MHGOpPMAIIUH
bu3uYecKoro coaep)kaHus, B TOM YHUCJE IMyOJMYHO JIeJlaTh KpaTKHue COOOIIECHHS O pe3yibTaTax MPOCKTOB WU
y4eOHBIX HMCCJICIOBAaHUMN, TIPH STOM T'PAaMOTHO HCIIOJIb30BaTh M3YUYCHHBIN MOHATUHHBIN ammapar Kypca (U3UKH,
COTIPOBOYK/IATh BBICTYILJICHUE MPE3EHTALIUCH;

e TIPH BBHINIOJIHCHUHU YYCOHBIX MPOEKTOB W HMCCIICIOBAHHMM paclpeAessiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHU 3aJadyaMH, CJIECIUTHh 3a BBIINOJIHEHHEM IUIaHA ICHCTBUM, aJeKBAaTHO OICHHMBATh COOCTBEHHBIH
BKJIaJI B JICATEIBHOCTh TPYIIbI, BBICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICCTBHE, YYHUTHIBAs MHEHHUE
OKPYKaIOITHX.

K xonIity oOydueHus B 8 kjacce rnpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh CPOPMHUPOBAHHOCTH

y 00y4Jaromuxcss yMEeHUH:

e HCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBM)KCHHME aTOMOB M MOJICKYJ, arperaTHbIe

COCTOSIHUSI BEIIECTBA, KPUCTAUIMUCCKHE M aMOp(HBIC Tella, HACBHIIICHHBIH M HEHACBHIIICHHBIA Tap, BIAXXHOCTH

26



BO31yXa, TEeMIIepaTypa, BHYTPEHHSS DHEPTHUs, TEIUIOBOW JBUTATENb, JJEMEHTAPHBIA JJICKTPUUYCCKUN 3apsj,
AIEKTPUYECKOE T0JIC, TPOBOHUKH ¥ TUAJICKTPUKHU, TTIOCTOSHHBIN JJIEKTPUUECKHA TOK, MATHUTHOE TI0JIC;
pa3nuuaTh SBICHHUSA (TEIUIOBOE pacIIMpEHUE WM CXKaTHe, TEIUloNepenada, TEIUIOBOE paBHOBECHE, CMadHBaHHE,
KalWJUSIPHBIE SIBJICHUS, HCIIApEHWE, KOHJCHCAIMs, IUIaBJICHUE, KpUCTauM3aius (OTBEepACBaHUE), KHUIICHHE,
Teruionepeaada (TerIONPOBOAHOCTh, KOHBEKIIHS, W3IydeHHUE), DJIEKTPU3alUs Tel, B3aUMOJCHCTBHE 3apsoB,
JIEHUCTBUS DJICKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO ITOJIS
Ha TIPOBOJHHUK C TOKOM, JJICKTPOMArHWTHAs WHAYKIIMS) IO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, JICMOHCTPUPYIOUIUX JJAHHOE (DU3UUECKOE SIBIICHHCE;

pacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (U3MUCCKHX SIBJICHUH B OKPYXKAIOIIEM MHUpE, B TOM 4YHCIIe (HU3UICCKUE
SIBJICHHUS B MPHUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE W KAlMJUIAPHBIC SIBJICHUS B MPHUPOJAC, KPUCTAIUIBI B MPHUPOJC,
n3nydenne ConHIla, 3amMep3aHHe BOJOEMOB, MOpCKHME Opu3bl, OOpa3oBaHHME pPOCHI, TyMaHa, WHEs, CHeETa,
AJIICKTPUYCCKHUE SBJICHUS B atMocdepe, 3JICKTPUYECTBO KUBBIX OPraHM3MOB, MarHMTHOE ToJie 3eMIIH, Jpeid
TIOJTFOCOB, POJIb MATHUTHOTO TIOJISI JJIS J)KU3HH Ha 3eMJie, TIOJSIPHOE CUSHUE, TIPU 3TOM TIEPEBOJINUTH MPAKTUICCKYFO
3aja4y B y4eOHYIO, BBIIEIISATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SIBIICHHIA;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TEJ W (U3MUYECKUE SBICHUS, UCTIONB3Ys (GU3NUYECKUE BEIIMYUHBI (TeMIiepaTypa,
BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO TEIIOTHI, YJE/IbHAs TEIJIOEMKOCTh BEIECTBA, yJEIbHAS TEIIOTA IUIABICHHS,
yIenbHasl TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPAHUS TOIUTMBA, KOA(P(MUIIMEHT MOJIE3HOTO JCHCTBHS
TETUIOBOW MAIIIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/1yXa, JJIEKTPHUSCKHUW 3apsll, CHJIA TOKa, DIJIEKTPHUIECKOE
HanpsDKEHUE, COMPOTHBICHUE TIPOBOJHUKA, YICIBHOE CONMPOTUBICHHE BEIIECTBA, paboTa © MOIIHOCTH
AIIEKTPUYECKOTO TOKAa), MPH OINWCAHWU TMPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICT HMCTOIB3YEMBIX BEIWYHH,
0003HaUeHUsI M EIWHUIBI (PU3NYECKUX BEIUYWH, HAXOIHUTH (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (HU3UYECKYIO
BEJIMYUHY C APYTUMH BEIMYMHAMU, CTPOUTDH IPAPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBAa Tel, (HU3WYECKHUE SBICHUS W TMPOIECCHl, HCIOIb3YyS OCHOBHBIC TIOJIOKCHUS
MOJICKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHUS BEIISCTBA, NMPHUHIIMI CYMEPHO3UIMU TMOJeH (Ha KauyeCTBEHHOM
ypOBHE), 3aKOH COXpaHEHHs 3apsnaa, 3akoH Oma s ydacTka 1ienu, 3akoH J[xoyns—JIeHma, 3aKkoH coXpaHeHUs
SHEPTUH, TIPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYINPOBKY 3aKOHA U 3aMUCHIBATH €TO MATEMATHIECKOE BHIPAKCHUE;
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OOBSICHATh (U3UYECKHE TPOIECChl M CBOMCTBA Teld, B TOM YHCI€ W B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh IPUUUHHO-CIICICTBEHHbBIE CBS3HU, CTPOUTh 00bsICHEHHE U3 1—
2 JIOTMYECKHUX IIaroB ¢ OMoOpod Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUU, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajaud B 2-3 JACHCTBHUSA, HMCIOJIB3YS 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE (HUIUUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]a4y 3aMKUChIBATh KPATKOE YCIOBUE, BBISBIISITh HEOCTATOK TAHHBIX JJIs
peleHus 3ajadyu, BbIOUpPATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIC JJIsi €€ pEIICHHS, MPOBOJIUTH PacCUYEThl U
CpaBHUBATh MOJIyUY€HHOE 3HaUCHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3UUYECKUX METOAOB, MCIOJIb3Ys OMUCAHUE
UCCIICIOBaHNUs, BBIICIATh MPOBEPSIEMOE TMPEANOI0KEHUE, OLIEHUBATh MNPABUIBHOCTh TMOPSAKA IPOBEICHUS
UCCIIeIOBaHus, 1€J1aTh BBIBOJIBI;

IIPOBOJIUTH OTIBITHI 110 HAOJIOICHUIO (DU3NYECKUX SBJICHUM WM (U3UIECKUX CBOMCTB TeN (KamWUIAPHBIE SBICHUS,
3aBUCUMOCTH JIABJIICHUS BO3/yXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArPEBaHUS MPU
U3JIYYEHUU OT LIBETa M3IYy4arollei (IOronaroliei) NOBEPXHOCTH, CKOPOCTh UCIAPEHUs BOABI OT TEMIIEPATyphl
KUIOKOCTH M IUIONIAAM €€ MOBEPXHOCTH, HJIEKTPU3ALMS TEl W B3aUMOACHCTBHE DIIEKTPUUECKUX 3apAJNIOB,
B3aUMOJICHCTBHE IMOCTOSSHHBIX MAarHUTOB, BU3Yyaju3allisl MArHUTHBIX IOJEH MOCTOSHHBIX MarHUTOB, JEUCTBUSA
MAarHUTHOTO TOJISI Ha TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENSL TIOCTOSTHHOTO
TOKa): GOpMyIHpPOBATH MPOBEPSEMBIE MPEIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS,
OIMHCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IHI,

BBIIIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1yXa, CUJIbl TOKA, HANPSHKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUECKUX BEITUYHUH, CPABHUBATH PE3YJILTATHl H3MEPEHU I
¢ y4€TOM 3aJ]aHHOM a0COIIOTHON MOTPEITHOCTH;

IPOBOAUTH MCCIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOW BEIMYHMHBI OT JAPYTOW C MCIOJIB30BAHHEM MPSMBIX
U3MEPEHUN (3aBUCUMOCTh COINPOTUBICHUS MPOBOJHHMKA OT €ro JIMHBI, IUIOIIAJU TMOMEPEYHOTO CEUEHHS U
YAEIBHOIO COIPOTHBIIEHUS BEIIECTBA MPOBOJHMUKA, CUJIbI TOKA, UIYLIEr0 Yepe3 MPOBOJHUK, OT HAIPSKEHUs Ha
MIPOBOJIHUKE, HCCIIEIOBAHKME TMOCIEI0BATEIbHOIO M MAapaJIJIEIbHOTO COEAUHEHUNM MPOBOJHUKOB): IUIAHUPOBATH
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UCCJICIOBaHNEe, COOMPATh YCTAHOBKY W BBITIONHATH M3MEPEHUS, CIACAYs MPEIOKESHHOMY ITUTaHy, (PUKCHPOBATH
pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOMUI] W TpaduKOB, JAelaTh BBIBOJALI IO pe3yJabTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTL KOCBEHHBIE M3MEpPEHUS (PU3MUCCKHX BEIWYUH (yIaeiabHas TEIIOEMKOCTHh BEIIECTBA, COMPOTHBIICHHE
NPOBOAHUKA, paboTa W  MOIIHOCTh  DJIGKTPUYECKOTO TOKA): IUIAHUPOBATh HW3MEPEHHs, COOHMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CIACAYS MPEIOKECHHON HHCTPYKITUHU, U BEIYUCIISATH 3HAUCHNE BEJTUINHBL,
coOJTI01aTh TIPaBUIIa TEXHUKH 0€301TaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh TMPUHIIAIBI JCHCTBHS HM3YYCHHBIX MPUOOPOB W TEXHUYECKHX YCTPOHCTB C ONOpPOHM Ha WX
onmucanus (B TOM YHCJIC: CHCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEPMETp, BOJBTMETD,
CYCTUUK DJICKTPUYSCKOW DHEPIHH, JJICKTPOOCBETUTEIIbHBIC TPUOOPHI, HarpeBaTeNIbHBIC 3JICKTPOIPUOOPHI
(IpUMEpBI), FICKTPHUSCKHUE TIPEIOXPAHUTEIH, JICKTPOMArHUT, 3JICKTPOJIBUTATEIh TOCTOSHHOTO TOKA), UCITOJIB3YSI
3HAHMS O CBOMCTBAX (PM3HYCCKUX SBJIICHUM U HEOOXOAMMbIC (DU3UUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA M HW3MEPHUTEIbHBIE MPUOOPHI 1O CXeMaM W CXEMaTHYHBIM
pUCyHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETpP, IBHUTATE]b BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI JJIEKTPHUECKHUX IIeTIed C IOCJIeOBaTeIbHBIM W TMapauIeIbHBIM
COCTMHEHHEM SJIEMEHTOB, pa3iiniasi YCIOBHBIE 0003HAYCHHUSI SJIEMEHTOB DJIEKTPUIECKUX IICTICH;

NPUBOAMTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpaX) MPAKTHIECKOTO UCIOJIb30BaHUs (PHU3NYECKUX 3HAHUI
B TIOBCEHEBHOM >XM3HU ISl oOecredeHus Oe30MacHOCTH TpH OOpalleHHd ¢ NpUOOpaMH U TEXHUUYECKUMU
yCTPOWCTBAMH, COXPAHEHUS 3JIOPOBBS M COOJIIOJICHUST HOPM 3KOJIOTHYECKOTO IMOBEJCHUS B OKPYKaIOIIEH cpeje;
OCYIIECTBIISITh MOUCK MHpOpMamu (HU3NIECKOTO coaepkaHus B VIHTepHETe, HAa OCHOBE MMEIOIIMXCS 3HAHUU U
NyTéM CpaBHEHUS JOMOJIHUTEIBHBIX UCTOYHUKOB BBIIETATH WHGOPMAIUIO, KOTOpask SBISETCA MPOTUBOPEUUBOI
WJTH MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPY BHITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO TUTEPATYPY (PU3NUIECKOTO COMepKAHUS,
CIIpaBOYHBIE MaTepuanbl, pecypchl ceTu VHTepHeT, BIageTh NpuUéMaMH KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

29



co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W KpaTKUE YCTHbBIE COOOIIeHUs, 0000mas uHGOpMAIUI0O U3 HECKOIbKHUX
HMCTOYHUKOB (DU3UYECKOTO COAECPKAHUS, B TOM 4YHUCJE MYyOJUYHO MPEJCTABIATh PE3YJIbTAaThbl MPOCKTHOW WIH
UCCIIEIOBATEIBCKON ESITEILHOCTH, TP ATOM I'PAMOTHO MCMOJb30BaTh U3YUCHHBIN MOHSITUIHBIN ammapar Kypca
(bU3UKH, COMTPOBOXKAATH BHICTYIUICHUE TIPE3CHTAIUEH;

IPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIIECIOBAHUMN (HDU3UYECKUX MPOILIECCOB pacCHpeAcssiTh 00s3aHHOCTH B
IPyIe B COOTBETCTBUM C TIOCTaBJICHHBIMHM 3a/lauaMH, CJCAUTh 34 BBINOJHEHHWEM IUJIaHA JICUCTBUU W
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHHUBAaTh COOCTBEHHBIN BKJIaJ B JCATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICHCTBUE, MPOSBIISS TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.

K koHIty 00y4yeHus B 9 kjacce nmpeaMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcsi yMEHHI:

UCIIOJIB30BATh MOHATHSA: CUCTEMA OTCUETA, MaTEpUaIbHAsl TOYKA, TPAEKTOPHUS, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBUXKEHUS, AedopManus (yrnpyras, MjiacTUdecKkas), TpeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TeENo, WEHTP THKECTH TBEPAOrO Tella, paBHOBECHE,
MEXaHWYeCKhe KoJeOaHUsT W BOJHBI, 3BYK, MH(QPa3ByK U YIbTPa3BYK, JSJICKTPOMATHUTHBIE BOJHBI, IIKaia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIOMICHHS, aabda-,
0eTa- 1 raMMa-u3Ty4eHus, U30TOMbI, epHas IHEPreTHKA;

paznuyath ABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIMHEHHOE JBHKEHHE, pPaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JBHYKEHUE, CBOOOTHOE MaICHUE Tell, pPABHOMEPHOE JABMKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE ABWKEHUE, KOJIeOaTeIbHOE NBIKEHUE (3aTyXalollhe W BBIHYXKICHHBbIE KoJieOaHUs1), pe30HaHC,
BOJIHOBOE€ JBH)KEHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHEUHOE PACIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHUE CBETA,
MOJTHOE BHYTPEHHEE OTPa)KEHUE CBETA, PA3IO’KEHUE OEoro CBeTa B CHEKTP M CIOYKEHUE CIEKTPATbHBIX I[BETOB,
JUCIIEpCUs. CBETa, €CTECTBEHHAs pPaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JMHEHYATOTO CIIEKTpa W3Iy4YEHHs) MO
OTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacrmo3HaBaTh MPOSBICHUE WU3YYCHHBIX (PU3MUECKHUX SBICHUN B OKpY)KaromemM mMupe (B TOM 4uciie PU3NYECKHe
SIBJICHUSI B IPUPO/IE: NPUIIUBBI U OTJIMBBI, ABUKEHUE M1aHeT COMHEUHON CUCTEMBbI, PEAKTUBHOE JABUKEHUE KUBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETA TEJ,

30



ONTUYECKUE SBJICHUS B MPUPOJIC, OMOJIOTHYECKOe AEHCTBUE BUAUMOTO, YIbTPaPUOIETOBOTO U PEHTTEHOBCKOTO
W3JIy4YEHUN, €CTECTBEHHBIM PAJMOAKTUBHBIN (DOH, KOCMUYECKHE JTy4d, PAJAMOAKTUBHOE HU3IYYCHUE MPUPOIHBIX
MUHEpAJIOB, JEUCTBUE PAJMOAKTUBHBIX M3JIYYEHUM HA OPTaHU3M YE€JIOBEKA), IPU ITOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISThH CYIIECTBEHHBIC CBOMCTRA (TPU3HAKU) (DU3NUYECKUX SIBICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (PU3UYECKHUE SIBIICHMS, WCIOJIB3Yys (DU3NYECKUE BEIMYUHBI (CpEIHSS U
MTHOBEHHAsI CKOPOCTh TeJjla MIPU HEPABHOMEPHOM JBIKCHHUH, YCKOPEHHUE, TIEPEMEIIICHHE, TTyTh, YIII0Bas CKOPOCTh,
CWJIa TPEHHUs, CWJIa YNPYTOCTH, CHUJIA TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHus, BeC Tea, HUMIIYJbC Tela,
UMITYJIbC CHJIBI, MeXaHW4eckass paboTa ¥ MOINHOCTb, MOTEHIMAJIbHAs DHEPrusi Teja, TMOJHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TMIOTEHIUAJIbHAS DJHEPrusi CXKaTOW TNPYKUHBI, KHHETHUYECKAs JHEPrus, MoJHas
MexXaHU4ecKasi SJHeprus, IEPHOJl U YacToTa KojeObaHuM, JyIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IIOKa3aTellb TMPEJOMIICHUS CpeJbl), MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUBHMUECKHUN CMBICI
UCIIOJIB3YEMBIX BEJTUYMH, 0003HAYCHUS W €IUHUIIBI (DU3NUYECKUX BEJIMYHMH, HAXOJIUTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTHh TpaUKHM H3YyUYEHHBIX 3aBUCUMOCTEH
bu3MUeCcKrX BETUYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3Ys 3aKOH COXPAaHEHHUS SHEPIHH, 3aKOH
BCEMUPHOTO TATOTECHHUsI, IPUHIUI CYNEPIIO3UIIMKA CUJI, IPUHIIMII OTHOCUTENbHOCTU ['anmuiesi, 3akoHsl HbroTOHA,
3aKOH COXPAHEHUS MMIYJIbCa, 3aKOHBI OTPAXEHUS M TPETIOMIICHHS] CBETA, 3aKOHBI COXpPAHEHUS 3apsj0BOr0 U
MaCCOBOTO YHCEN TIPH SIICPHBIX PEAKIUAX, TIPU STOM J1aBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMHUCHIBATH €TO
MaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (U3MUECKUE TIPOIECChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKHUX IIIaroB ¢ OMOpPO Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3WYECKUX SBICHHUM, (PU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemath pacu€THbIC 3a7a4yM (OMUpAIONIUEecs Ha CUCTEMY W3 2—3 ypaBHEHHI), MCIOJB3Ys 3aKOHBI M (OPMYJIBI,
CBS3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHajW3a YCIOBHS 3aJayd 3allUChIBATh KPAaTKOE YCIOBUE,
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BBISIBIIATH HEJIOCTAIONINE WM U30BITOUHBIC JaHHbBIE, BEIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMEBIE IJIs PEIICHHUS,
MPOBOJIUTD PACUETHI U OLICHUBATH PEATUCTHYHOCTD MOJYYEHHOTO 3HAUYCHUST (PU3NIECKON BEJTMUMHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PELIUTh MPH MOMOIIU (U3UYECKUX METOAOB, MCTOIb3Yys OMUCAHHE
WCCIICJIOBAHUA, BBIJCNIATH TPOBEPSEMOE MPEINON0KEHNE, OIICHUBATh MPABWIBHOCTh TMOPSAIKA IMPOBEICHUS
MCCIIEJIOBAHNUSA, JeNIaTh BBIBOABI, MHTEPIPETUPOBATH PE3YIBTATHI HAOMIOICHUH 1 OTBITOB;

MPOBOJIUTH OTBITHI MO HAOMIOAEHUIO (DU3MUECKUX SBICHUNA WM (U3NYECKUX CBOWCTB Ted (M3y4eHHE BTOPOTO
3akoHa Hpl0TOHa, 3aKOHA COXpaHEHHsI DHEPIHH, 3aBHCHUMOCTH MEpHoJa KOJIeOaHUN NpPYXKHMHHOTO MasiTHHKA OT
Macchl Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCHUMOCTh OT aMIUTUTYIbl MajbIX KOJeOaHW, MPSIMOIHHEHHOE
pacmpocTpaHeHHE CBETa, Pa3OKEHHE OEelIoro CBeTa B CIEKTp, M3YyYCHHE CBOWCTB M300paKCHHS B IUIOCKOM
3epKaje W CBOWCTB HM300pakeHHUs MpeaMeTa B COOWMparolieil JTuH3e, HAaOMIOACHHWE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB U3JTyUYEHHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000pYyI0BaHUS, OMHCHIBATH
XOJI OIIBITA U €T0 Pe3yNbTaThI, (POPMYITHPOBATH BHIBOIBI;

IPOBOAUTH TMPU HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OINpeAeNss cpeaHee 3HAYeHHEe H3MEPSIeMOit
BenMYUHbI  ((POKYCHOE paccTossHhe coOuparomieil JHuH3bI), OOOCHOBBIBAaTH BBIOOpP croco0a H3MEpEHUs
(u3MepuTenbHOTO Mpudopa);

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C HCIOJIB30BAHUEM TMPSMBIX H3MEPEHHI
(3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HaYaJIbHON CKOPOCTH, Mepuoia KoaeOaHui
MaTEMaTUYECKOTO MAasTHHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yIila OTPaKEHMsI CBETa OT YIJia MaJCHHS U yria
NpEeNOMJICHHsI OT YyrJla TaJeHus): IUIaHUPOBAaTh KCCIEOBAaHUE, CAMOCTOATENBHO COOHUpaTh YCTAaHOBKY,
(buKCHpOBaTH PE3YNHTATHI MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHJIE TAOIHI] U TpadUKOB, IEIaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

IOPOBOJIUTh KOCBEHHbIE U3MEpeHMs] (U3MYECKUX BEIMYMH (CpeqHss CKOPOCTh M YCKOpPEHHE Teja MpH
PaBHOYCKOPEHHOM JBM)KCHHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MPYXKUHBI, KOIDPUIUEHT TpeHus
CKOJIBKCHMsI, MEXaHW4Yeckas padoTa M MOIIHOCTh, YacTOTa M TEPHOJ] KoJeOaHWid MaTeMaTHYeCKOro W
NPYXKUHHOTO MAasTHUKOB, OINTHYECKas CWia COOWparoniedl IJWH3bI, pPaJdO0aKTUBHBIA (OH): TIJIAHUPOBATH
M3MEpPEHUs, COOMpaTh DSKCIEPUMEHTAIBbHYIO YCTAaHOBKY W BBITIONHITH HW3MEPEHUS, CIEAys MPEeAIOKSHHON
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WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE BEJIUYMHBI U aHAIM3HPOBAThH MOTYYCHHBIE PE3yJIbTAaThl C YU4ETOM 3aaHHOM
[IOIPEITHOCTH U3MEPEHUN;

coOJII01aTh IPAaBUJIa TEXHUKH 0€30MIaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

pa3nnyaTh OCHOBHBIC MPH3HAKW W3YYCHHBIX (PU3MYECKHX MOJEJei: MaTepualibHas TOYKa, aOCOJIOTHO TBEpIOE
TEJI0, TOYSUHBIN UCTOYHHUK CBETa, JIy4, TOHKAs JTUH3a, IJIaHeTapHas MOJIETh aTOMa, HyKJIOHHAs MOJENb aTOMHOT'0
A1pa;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB C OMOpPOW Ha UX
ornucaHusi (B TOM YHMCIE: CIHIOMETp, AATUYUKU TOJIOKECHHS, PACCTOSHHUS U YCKOPEHUs, pakeTa, 3XOJOT, OUKH,
nepucKkon, QoroarnmapaT, ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, I03UMETp, KaMmepa BuibcoHa), MCMONB3ys
3HAHUS O CBOMCTBaX (DM3MYECKUX SBICHUIA U HEOOXOAMMbIE (U3NIECKHUE 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBbl M CXEMAaTHUHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB, U3MEPHUTEIHHBIX MPUOOPOB
¥ TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEIICHUHU YIeOHO--TIPAKTUYECKUX 3a/1a4, ONTUIECKUE CXEMBI ISl TIOCTPOCHHUSI
n300pakeHNH B INIOCKOM 3€pKajie U coOuparoIien JInH3e;

IPUBOAUTH NMPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPaX) MPAKTHUYECKOTO UCIOJIb30BaHUs (PU3NUECKUX 3HAHUU
B TIOBCEJAHEBHOW JKM3HM A1 oOecredeHus Oe30MacHOCTH MpU OOpalleHHMM C MNPUOOpaMM U TEXHMUYECKUMHU
yCTPOWCTBAaMHU, COXPaHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO MTOBEJCHUS B OKpPYIKaIoLIEH cpee;
OCYILECTBIIATh MOMCK MH(pOpManuu (PuU3NYecKoro conepkaHuss B VHTepHETe, CaMOCTOATEIBHO (OpMYyIUpys
IIOUCKOBBIM 3ampoc, HAXOAUTh IYTHU ONpEAENICHUS JOCTOBEPHOCTH IMOJYYEHHOM HH(OpMAlMM Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCITOJIb30BaTh MPHU BBINOJIHEHUN YU4EOHBIX 3aJaHUN HAyYHO--MIOMYJISIPHYIO JINTEPATypy PU3HUECKOTO COJCpKaHUs,
CIpaBOYHbIE MaTepuajbl, pecypchl cetu HTepHeT, BianeTs MNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(POPMAIMH U3 HECKOJIBKUX HCTOUHHUKOB
¢usnyeckoro conaep)kaHus, MYONMYHO TMPEACTABIATh pE3yNbTaThl MPOEKTHOM WM MCCIEI0BATENbCKON
JESITeNbHOCTH, TPU ATOM TPaMOTHO HCIOJB30BaTh HM3YUEHHBIM MOHATHIHBIA ammapar HW3y4aeMoro pasjaena
(U3MKK U COMIPOBOXKAATH BBICTYIUICHHUE MTPEe3eHTANEN ¢ YYETOM 0OCOOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Yia O TIPHpOA 1 05.09,
SIBnenus npupoabl
2 dusndecKue ABICHUS 1 07.09
dusnyecKkue BEIIMINHBI U HX
3 1 12.09
U3MepeHue
Ypok-uccnenoanue "N3mepenne
TEeMIEPaTyphl MPU TOMOIIU
4 PATYPRLTID » 1 1 15.09
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparypsl"”
MeTto1bl HAy4HOTO TIO3HAHMSL. Eu6 1OK
. nonmoTexa
5 Onucanne GU3NIECKUX SIBJICHUM C 1 19.09
e https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: JATBHOCTD MOJIETA IIAPHKA,
6 8 P 1 1 21.09
MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJIbIlIe BhICOTA ITycKa'"
Crpoenue BemiectBa. OMNbITHI
’ Bubnuorexa [IOK
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1 26.09 1
https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIleCTBa
bubnunoreka [JOK
8 JIBMyKeHre yacTull BElecTBa 1 28.09 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETIOBOTO PACIITUPEHUS 03.10
rasoB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA 05.10
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BoJbI. O600IIEeHNE 110 pa3aeTy 10.10 bubmmoreka [JOK
«IIepBOHaYanbHBIE CBEAEHUS O ' https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBAY
Mexanndeckoe JBIKEHHE.
12 PaBHOMeEpHOE 1 HEpAaBHOMEPHOE 12.10 bubmmorexa [TOK
p p p ' https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6moreka [IOK
13 Ckopocth. Enuuunis ckopocT 17.10
p JUHHTL p https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacuer myTH ¥ BpeMeHH ABHKEHUS 19.10
s P A https://m.edsoo.ru/ff0a0ae4
Wuepriusa. Macca — mepa bubmuorexa [JOK
15 24.10
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT macchl bubnuorexa [JOK
16 26.10
1 00BbeMa Tena [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabGoparopnas padora «OnpeaeieHue
17 paTop ! p pexa 07.11
IJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenne 3agau o treme "I1moTHOCTH 09.11 bubmuoreka [JOK
BemiecTra" ' https://m.edsoo.ru/ff0a123c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoeicTeud ten. Cuna 14.11
ynpyroctu. 3akoH ['yka
Jlaboparopnas padora «M3yueHue
20 PATOPHAE P 1 16.11

3aBUCHUMOCTH PACTAKCHUA
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(medopmaryin) NpyKHHBI OT
MPUIIOKEHHON CHJIBI)

21 SIsnenue tarorennsa. Cuia TsHKECTH 21.11
CBsi3b MEX1Y CHIION TSKECTH U
N bubnuorexa [JOK
22 Maccoii Tena. Bec tena. Pemrenue 23.11
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TspKkecTH
23 Cuna TshDKeCTH Ha JAPYrux IlaHeTax. 5811 bubnuoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET ' https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Wsmepenne cuit. Jluanamomer 30.11
P A P https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec tena. HeBecomocTh 05.12
https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHUJl, HallpaBIICHHBIX
26 110 OJHOM I 5[?\’;;171 ’ 07.12 bubmorexa HOK
8 . p ) ' https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT
Pemenne 3agad mo teme
27 : . . 12.12
PaBHOelicTBYIOIIAS CHIT
28 Cuna TpeHus u e€ Bubl. TpeHue B 14.12 bubnuorexa [JOK
HPUPOJIE U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS
bubmuoreka [JOK
29 CKOJIBXXCHHS OT CUJIbI JaBJICHUS U 19.12
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
TTOBEPXHOCTEH»
Pemenue 3amau Ha onpenencHue
30 > 34]at Ha Otpedl 21.12
PaBHOJICHCTBYIOLIEH CUIIBI
Pemenue 3aga4g mo remam: «Bec bubmuoreka K
31 A 26.12 ommorexa O

Tenay, «I'papuueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHu4eckoe JBIKeHHe, «Macca,

32 IUIOTHOCTEY, «Bec Temay, 28.12
«['padruaeckoe n300pakeHUE CHITY,
«Cub»
33 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBEIIMYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubmorexa LOK
’ https://m.eds00.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPALIMU
35 Tenl;njrln mj KOCTSIMH H £§3aMH bubmorera [IOK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBiaeHue B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «JlapneHue B bubnuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coooiaronyecs cocyasnl
raom A https://m.edsoo.ru/ff0a2970
39 I'uppaBauueckuii mpecc bubmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
JKUJKOCTHBIN HAacoc
41 Atmocdepa 3eMiH ¥ IPUYHUHBL €€ bubnuoreka [IOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHoe bubnuoreka [IOK

43



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMoc(hepHOTo JTaBIICHHS.

bubmuoreka [JOK

43 OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM bubnmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 MIOTPY’KEHHOE B HUX TEJO. bubamorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJAE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEIa»
50 [InaBanme Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBaHUE JOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue bu6mmoreka [JOK
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cyaoB. Bo3ayxoniaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBieHne TBEPABIX TEIN, KUIKOCTEH

Y Ta30B»
bubmmoreka [{OK

>4 Mexanuieckas pabota https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

55 MonirocTs. EARHUIE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jectauie"”

57 [Ipoctbie MexaHu3mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusma. Jlaboparopnas paboTa 05
«3mepenue KIIJ] HakinoHHOM
MJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6mmoreka [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHs. bubnuoreka [IOK
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Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCcnepUMEHTAIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
IJI0CKOCTH"

65

KonTponbHas paborta no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX T,
SKUJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro aBuratens.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"
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B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJIax, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast paborta "3aBUCHMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHns. 3akoH OMa Juid ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akona OMa JJis pa3ImyHOTrO
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenernenue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPEOUTENn
53 ANMEKTPUICCKOM SHEPTHUHU B OBIT bubmotera [JOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUYECKUE 3apsbl.
54 3apsiKeHHbIE Tella U UX bubnmorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas paboTa o tTeme
"DneKkTpuuecKue 3apspbl.
bu6mmoreka [IOK
55 3apsoKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHICTBUE
57 Ypoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE moJie
bu6mmoreka [JOK
58 3eMITu ¥ ero 3HaueHUE /IS )KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT Dpcrena. MarautHoe noJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH C TOKOM

bubmuoreka [JOK

https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK

https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AMeKTpoABUTaATES"

bu6moreka [IOK

https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr

MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.

aﬂeKTpOCTaHHI/II/I Ha
BO300HOBJIIEMBIX UCTOYHHKAX
QHCPIun

64

[ToaroToBka K KOHTPOJIBLHOM paboTe
1o TeMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

65

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0ach14
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66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
o teme "TermioBsie siBaeHUS" https://m.edsoo.ru/ff0acc5e
PesepBubiit ypok. PaboTta ¢ Tekcramu

67 o Teme "TlocTosHHBII 1 bubmorexa HOK

. " https://m.edsoo.ru/ffO0acdc6

ANEKTPUUECKUI TOK

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTtHbie ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHoe nagenue Tei. OnbITh 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO Bu6mmorexa LIOK

https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnnorexa [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpAOIO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHON paboTe 1Mo

29 Teme "MexaHuyecKoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KounTtponbHas pabora o teme
30 "MexaHU4eCKOe JTBIKCHUC bubmmorexa [JOK
N g | ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMo/ielicTBre
39 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK

COXPAaHEHHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢
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VYpoxk-koupepenuus "PeaktuBHoE

33 JBUKEHUE B MPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 MexaHnndeckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA
PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas 3HEPTUS
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUur https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlabGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 r[:pnoz[a KOer6aHI/H7I OT KECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl TPy3a»
45 [IpeBpaienue 3uepruu npu
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MEXAHUYECKUX KOJIeOaHUAX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHu i
HNPY)KUHHOTO MasiTHUKA

bubmmoreka [{OK

https://m.edsoo.ru/ff0blaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK

https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [IOK

https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckie BOJHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubnuoreka [JOK

https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe 1O
TeMe "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHust U BOJIHBI"

bubmuoreka [JOK

https://m.edsoo.ru/ff0b25f0

55

KonTtposneHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
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KOJIeOaHUS U BOJIHBI"

DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpox-koudepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnonb30BaHuE 31EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI M JUTMHBI DJICKTPOMATrHUTHOU
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBoicTBa Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpoOCTpaHEHHE CBETA. 3aTMEHUS bubmmorexa [TOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counnna u JIynsr
3aKOH OTpaKeHUs CBETa. 3epKaia.
63 Pemrenne 3a1a4 Ha mpuMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO

OTPAKCHUS B OIITUICCKUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5c¢c
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JlaboparopHas padota "Mccrnenoanme
3aBUCHMOCTH YTJIa TPEIOMIICHUS

66
CBETOBOTIO Jy4a OT yIJla NaJieHus Ha
rpanuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Hcnonb3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
b
68 JIun3el. OnTUveckas Cuia JIMH3bI nommorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. b
69 [TocTpoeHue N300paXkeHUH B IMH3aX nomorexa [IOK
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
. b

70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOMN nomiorexa LIOK
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'1a3 xak ontuyeckasi cuctema. 3peHue bubmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JlehexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6esnoro cBeTa B CIEKTP.

74 Omnbitel HetoToHa. Crioxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas pabota "OnbITh IO

75 Pa3oKeHUIo OEJI0ro CBeTa B CHEKTP U bubnuoreka [IOK

BOCIIPUATHUIO OBETA MIPEAMCTOB IIPU UX
Ha6HIO,[[eHI/II/I 4YCpe3 OIBCTOBLIC

https://m.edsoo.ru/ff0c0e2a

61



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

¢bmibTph!"

VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxaus”
77 OmnbiTel Pesepdopaa u muranerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v noryonieHue cBera
. bubnuoreka [JOK
79 aromoM. KBanTtebl. JIuHeituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "Habmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHIbI bubnmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PaanoaktuBHBIE TTpEBpalICHHUS. bubnnoreka [JOK
N3oTomb! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubnmuorexa [JOK
"PagnoakTuBHbBIE MTpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacmana
VYpok-koHdepenius "PannoakTuBHbIe
86 1/13131 eHI/Ii(Ib Bpn ; o1 MI; UIIIHE bubmmorexa [IOK
i " PHPOAE, MEAMIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHsble peakiuu. 3aKOHbBI
AeP peattt bubmuoreka [JOK
87 COXPAHEHHUs 3apsJ0BOI0 U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0c1c58
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88

DHeprusi CBSI3U aTOMHBIX siiep. CBsi3b
MacChl U SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U JETICHUS IEP.
Wcrounuku sHeprun ConHua U 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. Jlencreus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIC
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbIE siBEHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas paboTa o teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYeTHBIX M KAYECTBEHHBIX 3a/a4 10
teme "TemnoBsie nmporecch”

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

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUTaTEnen"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

98 JIa6 5] 1 1
| abOPATOPHRIC pa O"TH 1o Xypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJICHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTaMU I10 TeMe "3aK0OHbBI 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/Iﬂ B MCXAaHUKEC
[ToBTOpenue, 0606menue. Pabora c
100 tekcramu 110 Teme "Konebanus u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBBIE 1 bubmiorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekctaMu 1o TeMe "KBantoBasa u 1
sanepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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