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[lporpaMmma 1o ¢u3nKe Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJIOKEHHI U TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOW MPOTpPaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yu€tom deaepanbHOI paboueii MporpaMMbl BOCTIUTAHUS U
Konuenmuu npenogaBanusa yueoOHoro npeamera « Duzukay.

Conepxanue mnporpaMmbl 1O (DU3UKE HampaBieHO Ha (QOpMHpPOBaHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTU OOYYAIOUMXCA M OPraHU3aALUI0 H3Y4YECHHS
bu3NKu Ha NEeATEeIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yUHUTHIBAIOTCS
BO3MOJKHOCTH y4yeOHOro mpeamera B peammzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMIHOCTHBIM M METANpEIMETHBIM pe3yJbTaTaM 00yUeHHs, a TAKKe
MEXNPEIMETHbIE CBS3M €CTECTBEHHO-HAYyYHBIX Y4E€OHBIX NMPEIMETOB HAa YPOBHE
OCHOBHOTO 0011IeT0 00pa30oBaHus.

[Iporpammano (u3MKe yCcTaHABIMBAET paclipeiesieHue y4eOHOTO MaTepuaia
1o rojgam ooy4yeHus (Mo Kinaccam), mpeasiaraeT NPUMEPHYIO MOCJE10BATENbHOCTb
U3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJIEpKaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEN 00YUaIOIIXCS.

[Iporpamma mno ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOJMYECKOMN
NOMOIIY YUYHUTENO B CO3JaHUH pabodeil mporpaMMbl IO Y4eOHOMY MIPEAMETY.

@u3uka SBISIETCS  CUCTEMOOOPA3YIOIIMM  JUJII  €CTECTBEHHO-HAYYHBIX
y4€0HBIX IPEIMETOB, IOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUM, W3Yy4aeMbIX XUMHUEH, OWOJIOTHMEH, acCTPOHOMHEH M (PU3NUYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT Haubojiee sCHbIE O0paslbl MPUMEHEHHs] HAyYHOTO METoja
MO3HAHUsA, TO €CTh CHO0C00a MOJyYeHUs] JOCTOBEPHBIX 3HAHUNA O MHUPE.

OnHa U3 TJaBHBIX 3a7a4 (pU3UuecKoro o0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHusi COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U
MHTEpeca K HayKe Yy 00y4arolMXcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpPOBHE TMpPEINOJaracT OBJAJICHUC
CJEIYIONIMMUA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOUMMH €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATh U MOHUMAaTh OCOOCHHOCTH Hay4YHOT'O UCCIICIOBAHMUS;

e UHTEPNPETUPOBATb  JaHHbIE W  KCIOJIb30BATh  HAy4yHbIE
JI0OKa3aTeIbCTBA I MOJyYEHHUS! BHIBOJIOB.

e w3ydeHuss ¢U3MKA Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
onpenenenbl B KoHmenmuu mnpernojaBanus y4deOHOTo mpenmera «Du3ukay B
oOpa3oBaTeNbHBIX Opranusamusax Poccwuiickoit ®enepanmm, peaM3yrOIMX
OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMbl, YTBEPKIEHHON pelIeHueM



Kouserun MunnctepctBa npocsenienus Poccuiickoit @enepannu (mpoTOKOJI OT 3
nexabps 2019 r. Ne [1K-4BH).
Hean u3ydyeHus (PU3UKH:

npuoOpeTeHne HHTEpeca W CTPEMIJICHUS OOYyYaloumxcs K HayqIHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOI€ TO3HAHUS U (JOPMUPOBAHHE
HCCJIEIOBATEIbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;
dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4YCHHS
OCHOB CTPOCHUS MaTepuu U (PyHTaMEHTAILHBIX 3aKOHOB (PH3UKH,
dbopMHUpOBaHUE TMPEJACTABICHUNA O POIM (PUIUKU ISl pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHI;

pa3BUTHE  MPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymyiein
npodeccuoHaIbHOM eITeTbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, TOATOTOBKA K
JagbHEHIIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTkeHHe ATHX IIeNie MporpamMMbl 1Mo (U3WKE HAa YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECTICYUBACTCS PEIICHUEM CIICAYIONIUX 3a4a4:

npuoOpeTeHue 3HaHUM O JHUCKPETHOM CTPOEHUM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

NpUOOpETEHNE YMEHUIN ONMUCHIBATh U OOBACHATH (PU3NUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJYYEHHBIX 3HAHUH;

OCBOCHHE METOJO0B pEUIEHUSA IMPOCTEHIIMX PAaCUE€THBIX 3a4a4 ¢
UCIIOJIb30BaHUEM buznueckux Moenei, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBITIOJIHATD OTIBITHI,
JabopatopHble  pabOTbl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

OocBOeHHUE NMPUEMOB paboThl ¢ MHPOpMaLel PU3NIECKOTO CONIEepKAHMUS,
BKJItOUYasi HHGOPMAIMIO O COBPEMEHHBIX JTOCTIKEHUAX PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE HH(OpMaIUY;

3HAKOMCTBO CO chepamu mpodhecCuoHATbHOM AEITEIbHOCTH, CBI3aHHBIMHU
C (u3uKoi, M COBpPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
TOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha usyuenue ¢usuku (6a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOILETro

oOpazoBanus oTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJENIO), B &
Kiacce — 68 gacoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B HEIEmio0).

[Ipennaraemelii B mporpamme no (pu3uKe rnepedyeHb JadopaTopHbIX padoT U
OTBITOB HOCHUT PEKOMEHAATENbHbIN XapaKTep, YUUTENb JeacT BHIOOP MPOBEACHMUS



7a00paTOPHBIX PadOT U OMBITOB C Y4YETOM HMHIUBHUIYAIbHBIX OCOOCHHOCTEH
oOy4arolmxcs, CIUCKA IKCIMEPUMEHTATIbHBIX 3a/1aHuil, MpeiaraéMbplX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 (PU3HuKe.



COAEP>KAHUE OBbYYEHUA
7 KJIACC

Pa3zpen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAKOIIET0 MUpA.

dusrka — Hayka o npupogne. SBieHus npuponasl. PU3NUECKUE SIBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, dJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

@uznueckue BenuuuHbl. M3mepenue Qusmueckux BenuuuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuil. MexxayHapoaHas cucTemMa eIUHULL.

Kak ¢u3zuka u Jpyrue ecTECTBEHHbIE HAYKM H3Y4arOT MPUPOLY.
EcTecTBEHHO-HAy4YHBIII METOJ TMO3HaHMs: HAOJOJEHUE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BICHEHNE
HaOmoaaemMoro sBieHust. Onucanue GU3NYEeCKUX SBJICHUN ¢ TTOMOIIBI0 MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIEC, JJIEKTPUYECKHE, MATCHUTHBIE, CBETOBBIC

SBJICHHUSL.

2. @uznyeckue NpudOpsl U MpoLEAypa NPAMbIX U3MEPEHUN aHATOTOBBIM U

1u(GpPOBBIM IPUOOPOM.
Jlabopamopnwvie padomul u onvimbol.
1. OmpeneneHue UEHbI I€JICHUS LIKAIbl U3MEPUTENBHOTO MpUdopa.
2. H3mepenue pacCTOSHUN.
3. BMepenue 00bEMa KUIKOCTH U TBEPIOTO TeEla.
4. OmpeneneHue pa3MepoB MAJIbIX TEL.
5. M3MepeHue temmeparypbl NMPU MOMOIIM XUJAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHne nccriaeOBaHUs IO MPOBEPKE TMITOTE3BI: JATBHOCTh MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIe BHICOTA
ITyCKa.

Pa3pgean 2. IlepeoHayabHble CBEJCHUS 0 CTPOCHMH BelIeCTBA.

CtpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, WX pa3Mepbl. OImbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenne wyactul BemiecTBa. CBA3b CKOPOCTUM JBWXKEHHS YacTHUL[ C
Temriepatypoii. bpoyHoBckoe aBwkenue, auddysus. BzaumopeicTBue 4acTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOEHHE T'a30B, )KUIKOCTEW U TBEPBIX
(kpucTaJUIMYECKUX) Tell. B3auMoCBsI3b MEXAy CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJbI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JIBHKCHHUS.



2. Habmonenue nuddysun.
3. HaGmogenue — sBieHWil, OOBSACHAIOMMXCS  NPUTSDKCHUEM WA
OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopnovie pabomut u onvimol.

1. OuneHka jauameTpa aromMa METOAOM psJa0B (C  HMCIHOJb30BAHUEM

¢doTorpaduii).
2. OnbIThl MO HAOJIOJICHUIO TEMJIOBOTO PACIIUPEHUS T'a30B.
3. OnbIThl O OOHAPYKEHUIO IEUCTBUS CUI MOJIEKYJISIPHOTO TIPUTSKEHUS.
Pa3nea 3. /IBH:xeHHE ¥ B3aMMOJdEeHCTBHE TeJl.
Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKCHHE.
Cxopoctb. Cpeansisi CKOPOCTb IIPU HEPABHOMEPHOM JBIXKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SIBnenne unHepuMU. 3aKOH WHEPUMU. B3auMoJeicTBHE TeNl Kak MPUYUHA
U3MEHEHUS CKOpPOCTH JABWXKEHMsI Tell. Macca Kak Mepa HHEPTHOCTH Teja.
[InoTtHOCTH BemecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHMIIC
00bEMa BellEeCTBA.
Cuna Kak XapakTepuCTUKa B3auMoJeicTBUsA Tea. Cuia ynpyrocTd M 3aKOH
['yka. U3mepenune cuibl ¢ MOMOUIbIO JUHAMOMETpA. SIBJIEeHHE TATOTEHUS U CUJa
TshxkecTH. Cuiia TshKeCTH Ha Apyrux wianerax. Bec Tema. HeBecomocTs. Cnoxxenue
CWJI, HAlIPABJICHHBIX 0 OJHOW npsiMoil. PaBHoelcTByromas cwi. Cuna TpeHus.
TpeHue cKoIbXEHUsI U TPEHUE NOoKos. TpeHue B NpUpOJI€ U TEXHUKE.
Hemoncmpayuu.
1. HaGmoneHre MEXaHWYECKOTO JBUKEHUS Tela.
2. M3MepeHue CKOpOCTH MPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOmonenue siBneHUs MHEPLIUU.
4. HabOmonenue n3aMeHeHus: CKOPOCTH NPH B3aUMOIEUCTBUH TEN.
5. CpaBHEHHE Macc MO B3aUMOJIEUCTBUIO TEJL
6. CioxeHue Cul, HapaBJIEHHBIX MO OJTHON MPSMOM.
Jlabopamopnuwvie padbomul u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapUKa B KUAKOCTH,
MOJIENN AJIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jajiee).

2. Ompenenenue cpeHed CKOPOCTU CKOJIbKEHUSI Opycka WM IapukKa Io
HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO Tea.
OnbIThl, JTEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTSKeHUs (Aedopmariun)
MIPYKUHBI OT MPUJIOKEHHOMN CHJIBI.

5. OnBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIIbI TPEHHS CKOJIbKEHHS OT
BECa Tella U XapakTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEH.

Pasznen 4. laBienne TBEPABIX TeJl, )KUAKOCTEIl M ra3oB.



JaBnenue. CriocoObl yMEHbIIEHUSI U YBEIMUYEHUs 1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTb JaBjeHUs raza oT o0béma, Temmeparypsl. Ilepegaua naBieHus
TBEPABIMU TEIAMH, KUAKOCTAMU M razamu. 3akoH llackans. IIHeBmarmueckue
MaIlMHbl. 3aBUCUMOCTh JIaBJICHUS JKUAKOCTU OT TiyOuHbl. ['mapocratnueckuid
napagokc. CooOuratonmecs cocysl. ['uapaBnueckre MeXaHU3Mbl.

Atmocdepa 3emsmn u artmMocdepHoe nasieHue. [IpuyuHbl CylIeCTBOBAHUSA
BO3ayIHOM ob6onouku 3emin. OnbiT Toppuuemmu. U3mepenue arMmocdepHOTo
JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUSA OT BBICOTHI HaJl YPOBHEM MODSI.
[MpuGops! 17t U13MepeHus atMoc(HEpHOTro TaBICHUS.

JleficTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BeITakuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHMS I'a3a OT TEMIIEPATYPHI.

[lepenaua aBiieHUs )KUIKOCTBIO U Fa30M.

Coobmaronmecs: cocyasl.

['mppaBirueckuii mpecc.

[IposiBnenne neicTBUsA aTMOC(EPHOTO AaBJICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHON YacTh

TeNa U IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLLIEN CUJIBI BECY BBITECHEHHOM KUJAKOCTH.

8. YcCIIOBHME IUIABAHMS TEII: TUIABAHWE WM IOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOLIECHHMSI TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnwvie padbomul u onvimbol.
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1. HccnenoBanue 3aBUCUMOCTH Beca Telna B BOJE OT 00bEMa MOTPYKEHHOH B
’KMJIKOCTDb YaCcTH TeJIa.

2. OmnpeneneHvue  BBITAIKUBAIOMICH  CUJIBI, JCWCTBYIOIIEH Ha  TeJO,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, ICMCTBYIOILIECH HA TEJIO
B JKMJIKOCTH, OT MacCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITATKUBAIOIICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT O00OBEMaA MOTPYKEHHOW B
’KMJIKOCTBh YaCTH TE€JIa M OT INIOTHOCTH JKHUJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJAKA U
OMpEAEIICHUE €€ IPy30I0AbEMHOCTH.

Pa3pgen S. PaGoTa u MOIIHOCTB. DHEPrus.

Mexanndeckas paboTa. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs ILIOCKOCTh. [IpaBmio

paBHOBecHsi pbluara. [IpuMeHeHHne mpaBuja paBHOBECHs] pbluara K OJIOKY.



«3onotoe mnpaBuno» MexaHuku. KIIJI mnpocteix MexanuzmoB. [Ipoctsie
MEXaHU3MbI B OBITY U TEXHHKE.

Mexannueckass oSHeprus. KuHerndeckas W INOTEHUMANbHAs DHEPTHUS.
[IpeBpareHre 0JJHOTO BH1a MEXaHUYECKOM SHEPTHUH B APYTroi. 3aKOH COXPaHEHHUS
DHEPTUM B MEXAHUKE.

JHemoncmpayuu.

1. IIpuMmepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuovie pabomut u onvimol.

1. Ompenenenue padOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JBHKEHUM TEla

10 TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue yclIOBHI paBHOBECHS pblyara.

3. Msmepenue KIIJ] HaKIOHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKON SHEPTUM.

8 KUIACC

Pa3aen 6. TenyioBbIe IBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPHH CTPOECHUS
BelecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJL. OTBIThI, MMOJTBEPIKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Moaemn TBEPAOTO, KHUAKOTO W Ta3000pa3HOTO COCTOSHHUUN BEIIECTBA.
Kpucrtammyeckue u amopdusie Tena. OO0bsICHEHNE CBOWCTB Ira30B, JKUJIKOCTEH 1
TBEPIABIX TEJI HAa OCHOBE IOJIOKEHUM MOJIEKYJIIPHO--KUHETUYECKONW TEOPUH.
CmauuBaHve U KaMWUISIPHBIE sIBJICHUS. TeII0BO€ PAaCIIMPEHHE U CKATHE.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBH)KEHUS
yactull. BHyTpeHHsisi sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEW SHEPTHUM:
TEIionepeaaya " coBepleHHe  PalbOoTHI. Buner  Tenmonepenaymu:
TEIUIONPOBOJHOCTh, KOHBEKLINS, U3JIy4YCHHUE.

KomnuecTBO TemynoThl. YaelbHas TEINIOEMKOCTH BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. I[lmaBnenue wu
OTBEPJECBAHNE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanne u koHxaeHcauus. Mcmapenue. Kunenue. YnenbHas Temsora
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIEPATypbl KHUIIEHUS OT arMOC(EpHOro
JIaBJICHUS.

Braxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y elbHAs TEIUIOTa CTOPAHHUS.

[IpuHuuner padoTsl TernoBbix aABurarenerd KIIJ[ TemoBoro nBurarens.
TeroBple IBATATENN U 3AIMTA OKPYKAKOLIEW CPEIBI.

3aKOH COXpPAaHEHUs U NIPEBPALLCHUS YHEPTUM B TEIUIOBBIX MPOLIECCaX.

JHemoncmpayuu.

1. HabmopeHne G6pOyHOBCKOTO ABUXKEHHUS.



Habmonenue nuddysun.

HaGmoneHue sIBICHUI CMauYMBaHUSA U KaMMIDISIPHBIX SBICHHM.
HaGmonenue TemioBoro pacumpeHus Tel.

N3menenune nmaBiieHUs rasa NMpW M3MEHEHHH O0bEMa W HArpeBaHHWM WU
OXJIAKICHUH.

[IpaBuna u3MepeHus TeMIeparyphbl.

Bunsl Teronepenaum.

OxnaxaeHue npu COBEPIIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU padOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHUE TEIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnropeHue KumneHus.

12. HabmoneHre nocTosiHCTBA TEMIIEPATyphl IIPH TIJIABJICHUU.

13. Moiesm TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnvie padbomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.
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2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WM caxapa.

3. OmnbITel MO HAOJIIOJIEHUIO TEIVIOBOI'O PACIIMPEHUS T'a30B, KUIKOCTEU U
TBEPABIX TEJL.
Omnpenenenuie qaBiaeHus BO3AyXa B OaUIOHE MIIPUIIA.
OnbITeI, NEMOHCTPUPYIOLIME 3aBUCUMOCTH JIABJICHUS BO3JyXa OT €ro
00bEMa U HarpeBaHUsl WM OXJIAKICHUSI.

6. IIpoBepka runoTe3bl IMHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUECKOI TPYOKE OT TEMIIEpaTyphl.
7. HaGmromenue wW3MEHEHHMs] BHYTPEHHEW DOHEPrUU Tela B Ppe3yibTare
Teruionepeiadyu U paboThl BHEIIHUX CHUIL

8. HccrnenoBanue siBieHUs TerIOOOMeHa MPHU CMEINIMBAHWU XOJOJHOW U

ropsi4es BOJAbI.

9. OmnpeneneHue KOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW IIpHU

TEII00OMEHE ¢ HarpeThiM METALTMYECKUM IIWIMHIPOM.

10. Onpenenenrie yAeIbHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCrapeHus.

12. OnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI TUIABJIEHUS JIbJA.

Paszgedn 7. JiieKkTpuYecKHe 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanusa Tell. J[Ba pojaa 3ieKTpUYECKHX 3apsioB. B3zaumogeiicTBhe
3apsKEHHBIX  Tell. 3akoH KyrmoHa (3aBHCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TN OT BEIMYMHBI 3aPSI0B M PACCTOSIHUS MEXKTY TEJIaMHu).

Ounexktpudueckoe noJie. Hanpsixk€HHOCTh 3nekTpuyeckoro mnouid. IIpuHuun
CYTEPIIO3UINH JIEKTPUUECKHUX ToJieH (Ha KaueCTBEHHOM YpOBHE).



Hocuremm snekTpuyeckux 3apsiaoB. DJIEMEHTapHBIN JIEKTPUYECKUN 3apsii.
Ctpoenne aroma. IIpoBOAHMKM ©  JIHMAJEKTPUKH. 3aKOH COXPAHECHUS
AIIEKTPUUYECKOTO 3apsa.

DNIEKTpUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
HICTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSL 3JEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuima  TOKa.  DJIEKTPUYECKOE — HANPSIKEHHUE.
ConpoTuBieHUE NPOBOJHUKA. Y AECIBHOE CONPOTUBIIEHUE BEIIECTBA. 3aKOH OMa
a1 ydactka uenud.  [locnenoBarenbHOe M mapauiebHOE  COCIMHEHME
IIPOBOJTHUKOB.

Pabota u MOIIHOCTH 3JeKTpuueckoro Toka. 3akoH Jlxoynsi—JleHua.
DNIEKTPUYECKHUE 1IETIH U TOTPEOUTENHN ANEKTPUIECKOU s3Hepruu B ObITy. KopoTkoe
3aMbIKAHHUE.

[locTosaHHbIE ~ MarHuThl. B3aumMonaelcTBHE  IMOCTOSIHHBIX  MarHUTOB.
MarnautHoe nosnie. MarHuTHOE 1oJie 3eMIIA M €70 3HA4YECHHE ISl )KU3HU Ha 3eMIIE.
OneiT  Opcrena. MarHutHoe moJie  JeKTpudeckoro Toka. [IpuMeHneHune
AJIEKTPOMAarHUTOB B TEXHUKE. J[elCTBUE MATHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOABUTaTENb MOCTOSHHOTO TOKA. MCHOJIb30BaHUE 3JIEKTPOJABUraTeiei B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Omnebitel @apanes. SBieHne IEKTpOMarHuTHOM HHAYKIMHK. [IpaBuiio Jlenua.
Onektporeneparop.  CnocoObl  MOJTy4YeHHs]  BJIEKTPUYECKOM  DHEprum.
DJIEKTPOCTAHIIUY HA BO30OHOBIISIEMBIX UICTOUHUKAX YHEPTHUU.

Hemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poJ1a 3IEKTPUYECKHUX 3apsiI0B U B3aUMOJAEHCTBHE 3apSKEHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE JICKTPOCKOTIA.

DJIEKTpOCTaTUY€CKask MHYKLIHS.

3aKOH COXpPAHEHUS JIEKTPUYECKUX 3apsiI0B.

[IpOBOHUKY U UBTIEKTPUKH.

MoaenipoBaHye CUIOBBIX JUHUHI JIEKTPUYECKOTO TTOJIS.

HMcTOYHMKY TOCTOSTHHOTO TOKA.
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JIeHcTBUSA IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.

[
= O

. 'a3oBbIM paszpsa.

. I3MepeHne cuiibl TOKa aMIIepMETPOM.

. I3MepeHne 3eKTpUYECKOT0 HAMPSIKEHUS! BOJIbTMETPOM.
. Peoctar u Mmarazun corpoTUBIICHH.

. B3aumoeicTBre MOCTOSTHHBIX MarHUTOB.
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. MO,ZIGJ'II/IpOBaHI/Ie HCBO3MOKHOCTH pa3ACICHUs ITOJIIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenmpoBaHUE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OneIT Opcrena.

MarautHoe noJjie Toka. DJIEKTPOMAarHur.

JleiCTBME MarHUTHOTO TIOJISI HA IMPOBOIHUK C TOKOM.

DJIEKTPOIBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS SIEKTPOMATHUTHON WHTYKIIUH.

Omnpitel Papages.

3aBHUCMMOCTh HAINPABJICHUS HWHIYKIMOHHOTO TOKAa OT YCJIIOBHUH €ro
BO3HUKHOBCHMSI.

DJEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O  HAOJIOJEHUIO DJIEKTPU3AIMU  TEl WHAYKIMEH W 1pu
CONPUKOCHOBEHUHU.

HccnenoBanne NOEUCTBUS JJIEKTPUUECKOTO IIOJII HA NPOBOJHUKU U
TADJIEKTPUKHU.

Coopxka u npoBepka padoThl IECKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3MmepeHne u peryampoBaHue CHIIbI TOKA.

N3Mepenune u peryampoBaHue HaPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YE€PE3 PE3UCTOP, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBIICHUS MNPOBOJHUKA OT €ro JJIMHbI, MIOMAAW MOMNEPEUYHOTO
CEUCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIHOKEHHUS HANPSLKEHUW NPUA IOCJIEN0BATENb HOM
COCJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia Ajsi CAJIBI TOKAa MPU MapaUIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenrie padoThl AAEKTPUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOp.
OnpeneneHde MOIIHOCTA BJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYILIErO 4epe3 JIAMIIOUKY, OT
HaIIPsIKEHUS Ha HEH.

Onpenenenne KIII narpeBarers.

HccnenoBanre MarHuTHOrO B3aUMOJICUCTBUS MMOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJISI TMOCTOSHHBIX MAarHUTOB TPH  HX
00BETMHEHUH U Pa3ICIICHUN.

HccnenoBanne NeWCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CWIbI B3aUMOJEHCTBUSA
KATyIIKM C TOKOM M MarHura OT CWJbl TOKa W HalpaBJICHHUs TOKa B
KAaTyIIKe.

18. MI3y4yeHue AeUCTBUSL MarHUTHOTO TIOJIsI HA IIPOBOHUK C TOKOM.

19. KonctpyupoBanue 1 u3ydeHue padoTbl 3JIEKTPOIBUTATEIIS.

20. I3mepenue KIIJ amekTpoaBUrarenbHOM yCTaHOBKH.

21. OnbITEl MO HCCJIENOBAHUIO SIBJICHUSI AJIEKTPOMAarHUTHOW WHIYKLUU:
MCCJIEOBAaHUE W3MEHEHUN 3HAYECHMsI W HAIPABICHUS HMHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJI€HHS.

Mexanuueckoe nBwxkeHHE. MarepuaiibHas Touka. CucTema OTCUéra.
OTHOCHUTENILHOCTh MEXAaHUYECKOTO JABWKEHMs. PaBHOMEpHOE NpPSMOJIMHENHOE
IBHKeHne. HepaBHOMepHOE NpsIMOJIMHENHOE BMKEHUE. CpeHsiss 1 MTHOBEHHAs
CKOpOCTb Te€Ja P HEPABHOMEPHOM JIBH)KECHHUU.

Yckopenune. PaBHOyckopeHHOE mpsiMoimHelHOe aBkeHne. CB0oOOIHOE
naznenue. OnbiTel [annmes.

PaBHOMepHOE nBMXeHHE Mo oKpyxHOcTU. [lepron m yactora oOparieHus.
JIunenHas v yrioBast CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBriii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHA.
[IpyHIMI CyNEPIIO3UIINN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: Cuia TPEHUS CKOJIbXEHUS, CHIIa
TPEHMSI IOKOSI, IPYTHUE BUIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIO
naneHus. JlBwxenne miuaHeT Bokpyr Connua. IlepBas kocmuueckasi CKOpOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue mMarepualibHOM TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TENA € 3aKPEIUIEHHOM OChIO BpamieHnsa. MomeHT cuibl. LleHTp TsxkecTn.

Nmnynsc Tena. M3menenue umnynbca. UMimynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE NBU>KEHHUE.

Mexanuueckass pabota ¥ MOIHOCTh. PaboTa cui TSHXKeCTH, YNpPyroctw,
TpeHust. CBA3b 3HEpTUU U paboThl. [loTeHIMaNbHAs SHEPTUs TeNa, MOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMIIH. [loTeHIIMaIbHASI DHEPTHSL CHKATOU NP YKUHBIL. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPTUM.

Hemoncmpayuu.

1. HabmoneHrne MexaHH4ecKOTO ABMKECHUS Tela OTHOCHUTEIILHO Pa3HBIX Te

OTCU€Ta.
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10.
11
12.
13.
14.
15.
16.

CpaBHeHue myTe M TPACKTOPUM ABHWKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTENBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH M yCKOPEHUS PSAMOJMHENHOTO JBUKEHUS.
Hccenenosanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmonenue nBrkeHMs Tena Mo OKPY>KHOCTH.

HaOmonenne MexaHnueCKuX SIBJICHUH, TPOUCXOISIIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBWKCHUHU
OTHOCUTEIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Teja OT MAacChl TeJla U JCUCTBYIOIIEH HA HETO
CHUJIBL.

HaOmonenue paBeHcTBa CUII TPU B3aUMOAEUCTBUM TEIL.

N3menenue Beca Tena npu yCKOPEHHOM JBHKEHUU.

[lepenada uMmynbca NpyU B3aMMOAEHUCTBUM TEJL.

[IpeoOpa3zoBaHus SHEPTUU MTPU B3aUMOACHCTBUU TEJL.

CoxpaHeHue uMITyJIbca IpU HEYNIPYTOM B3aUMOICHCTBUU.

CoxpaHeHre uMIyabca Mpu adCOOTHO YIIPYTOM B3aUMO/IEUCTBHH.
HaOmonenue peakTMBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHU4EeCKOW SHEPTUU MPU CBOOOIHOM TaJICHUMU.
CoxpaHeHne MEXaHMYECKOUM SHEPTHUU ITPHU IBMKEHUU TeNA MO AEUCTBHEM
MPY>KUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBanue Tpakra 1jisi pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBYKEHUS IIAPUKA WA TEJIEKKH.

Omnpenenenre cpemHE CKOPOCTH CKOJBXEHUS OpycKa WM JIBUKCHUS
HIapUKa MO0 HAKJIOHHOM IMJIOCKOCTH.

OrnpeneneHre yCKOpPEHHsI Tela MPU PaBHOYCKOPEHHOM JIBMXKEHUHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMUMOCTU IYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHUU 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBXKEHUSI OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenuie Ko3pPuieHTa TPEHUSI CKOJIbKEHUSI.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre padOThl CUJIbI TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tela
10 TOPU30HTAIBHOM IIOBEPXHOCTH.



10. Onpenenenne pabOThl CWJIBI  YIPYrOCTH MpU MNOABEME TIpy3a C
UCII0JIb30BaHUEM HEMOJIBUKHOTO U MOJABMKHOTO OJIOKOB.

11. M3y4yeHue 3aKkoHa COXpaHEHUs YHEPTUM.

Pa3nen 9. Mexannuyeckue KoJieOaHUs U BOJIHBI.

KoneGarenpHoe nBkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUI: epUoI,
4acTOTa, aMIUIMTyAa. MareMaTnyecKui U NPYKUHHbIM MasTHUKU. lIpeBparienne
SHEPTHHU MPU KOJIEOATEIIbHOM JABUKECHUH.

3aryxaromme — kojeOanusi.  BwiHyxaeHHole — konebanusa.  PezonaHc.
Mexannueckue BosHbl. (CBOMCTBA MEXaHMYECKHX BOJH. lIponmosbHble U
IOIIEPEYHbIEe BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTpaHECHMUS.
Mexannueckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'pOMKOCTh 3Byka W BbicOTa TOHa. OTpaxeHue 3Byka. HPpa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

1. Habmopenue kosieOaHuUW TNl MOJA AEUCTBUEM CHWIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HaOmonenue kosiebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmonenue BbIHYKI€HHBIX KOJIEOaHUI U PE30HAHCA.
PacnpocTpanenue npo10abHBIX U TOTIEPEYHBIX BOJH (Ha MOJIEIN).
HaOmoenune 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI.
AKyCTHYECKUI PE30HAHC.

JIaﬁopam OpHble padomvl u OnbvIM bl.
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1. OmpeneneHve 4YacTOThl M TMEpUOAA KOJEOaHMH MareMaTH4yeCcKOTo
MasiTHUKA.
2. Ompepnenenue 4acToThl ¥ epUoJia KojaeOaHu NPy KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepUOJia KOJIeOaHUI MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. HccnepoBanue 3aBUCUMOCTH NIEPHO,]1a KOJCOAHUH PYKUHHOTO MasgTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBHUCUMOCTH MEpHOaa KoJeOaHul rpy3a, MOJIBEIICHHOTO K
HUTH, OT MaccChl rpysa.
6. OTIBITBI, JEMOHCTPHPYIOIME 3aBUCHUMOCTh IE€pUOJia  KoJieOaHui
NPY>KUHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO Ta/ICHUS.
Pa3gen 10. DiieKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHbIC BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMarHuTHele  BoJiHBL.  (CBoMCTBa
NIEKTpOMAarHuTHeIX BOJH. [llkama anekTpomarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



DJleKkTpoMarHuTHas npupona csera. CKopocTh cBeta. BoJHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBoOICTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. M3ydeHne CBOWCTB 3JEKTPOMATCHUTHBIX BOJIH C IMOMOLIBIO MOOMIIBHOTO

TenedoHa.

Pa3agen 11. CBeToBbBI€E AIBJIEHHUS.

JlyueBas  monmemsp  cBera.  Mcrtounumkm — cBera.  [IpamonmHenHOE
pacnpocTtpaHenue ceera. 3atmenuss Connua u JIynel. Otpaxenue csera. [Inockoe
3epKajo. 3aKOH OTPAKECHMSI CBETA.

[Ipenomisienne cBera. 3akOH mpenomiieHus cBera. llosHOe BHyTpeHHee
OTpakeHHE cBeTa. lcnoysb30BaHME TOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xon nywedr B smH3e. OnrTuyeckas cuctemMa ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [J1la3 Kak onTudeckas cucteMa. biIm3opyKocTe U
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekrp. Omnbitel HbtoroHa. CroskeHue
CIIEKTPAJIbHBIX LBETOB. /{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenue n300paskeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBOI.

Xon mydelt B coOMparolieit JiH3e.

XoJ1 Jlyuer B pacCEeUBArOILIEH JINH3E.

[osryuenue n300paxeHuii ¢ TOMOIIBIO JIMH3.

[Mpunuun nefictBust ¢poToanmnapara, MUKpOCKOIA U TEJIECKOTA.

10. Moemnb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lonmyyenue 0en0ro CBeTa MpU CJIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnwvie padbomut u onvimol.

1. HccrnenoBaHne 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETOBOrO Jyda OT yria
MaJCHUs.
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N3ydeHne xapakTepUCTUK N300paskeHUs MIPEAMETa B IIIOCKOM 3epKasie.
HccnenoBanve 3aBUCUMOCTH yIJIa TIPEJIOMIICHUSI CBETOBOTO JIyda OT yIJia
NaJICHUS] Ha TPAHMIIE «BO3TYX—CTEKIIO.



[Tosryuenne n300pakeHd ¢ TTOMOIIBIO COOUPAFOIICH JTMH3HI.
Omnpenenenre GOKyCHOTO PACCTOSHHS M ONITUYECKOM CUIIBI COOMparomien
JIMH3BI.

6. OMBITHI IO PA3JI0KEHUIO OENIOr0 CBETA B CIEKTP.

7. OnbITHl N0 BOCHPUSTHIO LIBETA NPEIAMETOB MPU MX HAOIIOJECHUM Yepe3

L[BETOBBIE (PHIILTPHI.

Pa3nen 12. KBaHnToBbI€E AIBJICHHUS.

Omneitel Pe3epdopaa u mnanerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanne u nornouieHrne cBera aroMoM. KBanTel. JInHenuareie CEKTPHI.

PaguoaktuBHOCTh. Anb(a-, OeTa- U ramma-uzinydenusi. CTpoeHre aToMHOTO
anpa. Hykmonnas wopxens aromHoro sapa. HM3oromel. PagmoaktrBHBIE
npespattueHus. [lepron nomypacnana aToOMHBIX sIED.

SAnepHbie peakuu. 3aKOHbI COXpAHEHUs 3apsAI0BOT0 U MACCOBOI'O YHUCEN.
OHeprusi cBA3U aroMHbIX siaep. CBs3b Macchl U dHEpruu. Peakuuu cuHTe3a U
nenenus siaep. Mctounuku sHeprun CoJIHIA U 3BE3.

AnepHast sHepreTvka. JleWcCTBUS PaAUMOAKTHUBHBIX M3JIyY€HUN HA >KUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CHekTphl U3JIy4yeHUs U MOTJIOUICHUS.

2. CnexTpbl pa3IMYHbIX ra30B.

3. Coektp Bogopoja.

4. Habmonenue TpekoB B kamepe Bunibcona.

5. Pabora cuéruyrka HOHU3UPYIOIIMX U3Ty4CHHH.

6. Peructpanus uzinydeHus NpUpPOJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwvie padbomul u onvimbul.

1. HaGmropeHue CIUIOMIHBIX U JMHEHYATBIX CIIEKTPOB U3JTyUECHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (1o pororpadusim).

3. M3Mepenue pagnoakTUBHOTO (oHA.

IHoBTOpUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTEIHHO--0000MIAIOIINI MOAY/b PEIHA3HAYEH JIJISl CUCTEMATHU3alH
U 0000mEHUS TMPEIMETHOTO  COJEpP)KaHUS W ONbITa  JACATENbHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca PU3UKH, a TAaKXkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke s 00ydarommxcs,
BBIOPABIIMX 3TOT Y4EOHBIN MPEIMET.

[Ipu M3yyeHuu TaHHOTO MOJYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTHXKEHUE IPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, Qopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOECHUE HAYYHBIX METOJIOB MCCJEI0BAHMUS



SIBIICHUNA TPUPOJbI M TEXHUKHU, OBJIQJICHUE YMEHHUSIMHU OOBICHATH (PU3MUECKHUE
SBJICHUS, IPUMEHSS [OJY4YEHHbIE 3HaHMs, pellarb 3aJayd, B TOM YHUCJE
KAaYECTBEHHBIEC U SKCIIEPUMEHTAIbHBIE.
[IpyHIMIIANBHO AEATEIBbHOCTHBIM XapaKTep AAHHOTO pa3lena peam3yercs
3a cu€T TOro, 4Yto OOy4YarolMecs BBIMOJHAIOT 3a/aHus, B KOTOPBIX MM
IIPEIJIaracTCs:
Ha OCHOBE TMOJyYEHHBIX 3HAHUI pacrno3HaBaTb M HAYYHO OOBACHATH
¢du3nyeckre sIBJICHUS B OKPY>KaloIIel NpUpoAe U MOBCEIHEBHON KU3HU;
UCII0JIb30BaTh HAYYHbIEC METOJIbI UCCIICAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
YUCJIe 111 IPOBEPKU TMIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHbIE OCHOBBI HanOoJiee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, MPAKTUYECKOT0 UCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB
DHEPTUM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUSA

N3yuenue Gpu3uKu Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHus HAIIPaBJIEHO

Ha TOCTHUKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX

pE3yJIbTaTOB.

B pe3ynbrare uzydenus (GpU3MKM Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHuUs

y oOyuarorerocst 0yayT chopMUPOBaHBI CICAYIOIINE JTUYHOCTHBIC PE3YJILTAThHI B
JaCTH:

1) mnaTpMOTH4YECKOT0 BOCIIUTAHMS:

— MPOSABJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHAIO POCCUMCKOMN
(pu3nyeckoi HayKH;

— HEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSM POCCUNUCKUX YUEHBIX--(DU3UKOB;
2) rpaIaaHCKOr0 M IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B O0CYXJACHUH OOLIECTBEHHO 3HAUMMBbIX
U ITUYECKUX TMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTU MOPAIBHO--3TUYECKHUX NMPHUHLHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTETHYECKOTO BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUYECKUX KaueCcTB (PU3MUECKON HAyKH: €€ rapMOHHYHOTO
MIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 NO3HAHHUA:

— OCO3HAaHME LEHHOCTU (PU3UYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJOTHN, BAKHEUIIEW COCTABIISIOLIEH
KYJIbTYPBbI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIHPHOCTU, MHTEpPECa K HMCCIICA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBaHusi KYJbTYPbl 3J0POBbSI H 3MOLUHOHAJBHOIO
OJ1aronosy4ms:

— OCO3HAaHME IIEHHOCTH O0e30macHOTro oO0pa3za >KM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BRKHOCTH IMpaBuUi 0€30MacHOrO IOBEICHUS Ha
TpaHCTIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM 00OpYAOBaHHEM B
JOMAITHUX YCIOBUSX;

— c(opMUPOBAaHHOCTh HaBbIKa pedieKcHH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4enoBeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

— AKTMBHO€ Yy4YaCTHME€ B PEIICHUU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHOW  OpraHu3aluu, Topoja, Kpas) TEXHOJOTHYECKOU U



COIMATbHOW HaNpaBJICHHOCTH, TPEOYIOIMUX B TOM YHCIC U (PU3WIECKHUX
3HAHMI;

e — HMHTEPEC K MPAKTHUECKOMY U3yUEHHUIO MPO(DECCHid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JOru4€eCKOr0 BOCITUTAHMS:

e — OpHCHTAMS Ha NMPUMEHCHHWE (PU3MYECKUX 3HAHWH 1A pEIIeHUS 3a1ad B
00JIaCTH OKpYXKaroliel cCpebl, IUIAHUPOBAHHUS IIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX TIOCJICJICTBHM JIJIT OKPYKAIOIIEH CPEIIbI;

e — OCO3HaHME TJIOOAILHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U MyTel HX
pelIeHus;

e 8) aganTanuu K M3MEHSIIONMMCS YCJIOBHAM COLUMAJIBLHOW M MPUPOJAHOI
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBIMOJHEHUH HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh OIMBITY W 3HAHHUSIM
APYrux,

e — TIOBBINICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUYECKYIO
JeSTEILHOCTD;

e — MOTPEOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUIL, B TOM 4HcJie POpMyIMpoBaTh
U7ICH, TIOHSTHS, THITOTE3bl 0 (PU3NISCKUX 0OBEKTAX U SBIICHUSAX;

e — OCO3HaHME IePUIUTOB COOCTBEHHBIX 3HAHUHN U KOMIICTCHTHOCTEH B 001aCTH
bu3ukwy;

e — IUJAHMPOBAHHWE CBOETO Pa3BUTHS B MPUOOPETEHHWH HOBBIX (PU3UUECKHUX
3HAHMI;

e — CTpEMJICHHE aHATM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IBI, 0OIIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIh30BaHNEM (PU3UUCCKUX 3HAHUIA

e — OICHKAa CBOMX JCUCTBUU C YYETOM BIIMSIHHS HA OKPYXKAOIYK Cpenay,
BO3MOYHBIX TJIOOAILHBIX ITOCIICICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbrare ocBOeHHS MporpamMmbl 1m0 (U3WKE Ha YPOBHE OCHOBHOTO
ob11ero oopazoBanus y o0ydarorierocs 0yayT c(hopMUpOBaHEI MeTANIPeIMETHbIE
pe3yJabTaThl, BKIIOYAOIIME TT03HABATEIbHbIC YHUBEPCATIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHUKAaTHUBHBIC  YHHBEpCAJIbHBIC Yy4eOHBIC JICHCTBHS, PEryIATHBHBIC
YHHUBEpCaAIbHbIC YIeOHBIC JCHCTBUA.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHBIE NelCTBUSA

ba3oBble JJornyeckue aeiicTBUs:



BBISIBISITh M XAapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIIEHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMHU, OCHOBAHUS JJIs
000011IeHNs U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU U IPOTHUBOPEUUS B pacCMaTPpUBAEMbIX (PaKTax,
JAHHBIX ¥ HAOJIOAEHUSX, OTHOCAIIMXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBIISITh MPUYUHHO--CJICICTBEHHBIE CBSI3U MPU M3YyYEHUH (PU3NUECKUX
SIBJICHUU U MIPOLIECCOB, J€NIaTh BBIBOJIBI C UCTOJb30BAHUEM J1€TYKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKIIOUEHUW, BBIJIBUTaTh TUIIOTE3bl O B3aUMOCBSI3AX
(bU3NYECKUX BEITMYNH;

CaMOCTOSITENIbHO BbIOMpaTh C€HOco0 peueHus ydeOHOU (U3NUecKOn
3a1a4n (CpaBHEHHE HECKOJbKHUX BAapHUAaHTOB pELICHMs, BBIOOp Haubosee
HNOAXOJSILIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

Ba3oBble ncciaeanoBarejJnLCKue JeCTBUA.

MCIIOJIb30BaTh BONPOCHI KaK UCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
IIPOBOJIUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY IUIAHY OTIBIT, HECJIOKHBIN
(Gu3NUECKUl SKCIEPUMEHT, HEOOJBIIOE HCCIEN0BAHUE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBAaThb HA MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POpPMALIHUIO,
MOJTYYEHHYIO B XOJI€ UCCIICAOBAHUS WIHA SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMyIMpPOBaTh 000OIIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, OIIbITA, UCCIIENOBAHUS;

NPOTHO3MPOBAaTh BO3MOXKHOE JalibHEHIIee pa3BUTHE (UBHUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS 00 X PA3BUTHUHU B HOBBIX
YCJHOBUSX U KOHTEKCTAaX.

Pabora c undopmanueii:

IPUMEHSThH Pa3IMYHbIE METOJbl, THCTPYMEHTHI U 3alPOCHI [IPU MTOUCKE U
otOope uHGbOPMAIMK WIA JAHHBIX C Y4ETOM MPEIJIOKEHHON yuyeOHOU
(bu3uYecKoM 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIUIO
Pa3IMYHBIX BUJIOB U POPM MPECTABICHNUS;

CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY TpeICTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECJOKHBIMU
CXeMaMH, TuarpaMMaMu, UHOU rpapuKoi U MX KOMOUHAITUSIMHU.

KoMMmyHuKaTHBHBIE YHUBEpPCaJbHbIEe Y4eOHbIE NeCTBUSA:

B X0JIe 0OCYXKIeHUsl y4eOHOTro Marepuaia, pe3ybTaToB JIAOOPATOPHBIX
paboT 1 MPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYXKIaeMOU TEMBI U
BBICKa3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHHWE 33/Ja4d U IO ACpKaHHe
OaroskenaTeIbHOCTH OOIIECHNS;



COIIOCTABJISITh CBOU CYXKIECHHUA C CYXICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3JIM4Ke U CXOJCTBO MO3UIINH;

BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
NyOJIMYHO NPECTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIEPUMEHTA, UCCIIEIOBAHUS, POEKTA);

MOHMMATh U HUCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHIHOU U
UHIUBHUIYaJbHOM paOOThl MpPHU PpPEUIEHUH KOHKPETHOW (U3NYECKOn
npo0JIEMBI;

IPUHUMATh LIETA COBMECTHOU EATENbHOCTH, OPraHU30BbIBATh 1EUCTBUS
no €€ JOCTMXKEHHIO: pacupenessiTh poJiM, OOCYXAaTb MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIbKUX JTIOCH;
BBITIOJIHATH CBOIO YAaCTh PadOThI, IOCTUrasi KAYECTBEHHOT'O Pe3yJIbTaTa Io
CBOEMY HANpaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C JPYTrUMHU
YJieHaMU KOMaH/bl;

OIICHMBAaTh Kaue€CTBO CBOEro BKJIAAa B OOILIMI MPOIYKT MO KPUTEPHUSAM,
CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM YUAaCTHUKAMU B3aHUMOICHCTBUS.

PeryasiTuBHble YHUBepPcAJIbHbIE YUeOHbIE 1eiiCcTBUSA

Camoopranuzanus:

BBISIBISITh MPOOJIEMbI B dKU3HEHHBIX U YUEOHBIX CUTyaLUsAX, TPEOYIOIINX
JJIs1 perieHust GU3n4eCcKuX 3HAHUM;

OPUEHTUPOBATbCS B  PA3JUYHBIX MOAXOJAX NPUHATHA PEIICHUN
(MHOUBHUyaJIbHOE, TMPUHATUE PEIICHUs B TPYIIE, NPUHITHE PEHICHUN
TpYIIION);

CaMOCTOSITENBHO COCTABIISITh AJITOPUTM PEIICHUS] PU3UUECKOU 3aauul WU
IUIaHA MCCJIEIOBAHUS C YYETOM HMEIOUMXCSA PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEHN, apryMEHTUPOBATh MPEAJIaracéMble BApUAHThI PELLICHUN;
JienaTth BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIA HHTEJLJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlMH U Mpe/jiaraTh TUiaH €€ U3MEHEHHUS;
OOBSICHATh TNPUYMHBI JOCTIXKEHUS (HEJOCTHXKEHHs) Pe3yJIbTaToB
NeSITEIbHOCTH, J1aBaTh OLIEHKY NIPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XO/I BHITIOJHEHUS
GuU3NUEeCKOTO HUCCIICOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHMBIIMXCS CUTYallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJAHOCTEH;

OIICHUBAaTh COOTBETCTBHUE PE3YJIbTaTa LIEIU U YCIOBUSIM;

CTaBUTh c€Os1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WK JUCKYCCUU
Ha Hay4yHYIO TeMY, IOHUMaTh MOTHUBbI, HAMEPEHUSI 1 JIOTUKY JIPYroro;



IPU3HABATH CBOE MTPABO Ha OLIMOKY NP pElICHUU GU3NUECKUX 3a/1a4 WU
B YTBEPXKJCHUAX Ha HAYYHBIE TEMBI U TAKOE XKE MPABO APYyroro.

HNPEJIMETHBIE PE3YJbTATbI

K koHIily 0Oyuenust B 7 Kj1acce peIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHS: (U3WYECKUE U  XUMHUYECKHE SIBJICHUS,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJENb, T'MIOTE3a, €AUHULBI (PU3UUECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperatHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE [BHKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHs, PaBHOACHCTBYIOIIAS
cuna, npepopmaums  (ynpyras, — IUJIacTHYECKas),  HEBECOMOCTb,
COOOMIArOIINECS COCY/IbI;

pazmmuarh siBiaeHusA (AudQy3us, TEIUIOBOE IBUKEHUE YACTHUI] BEUIECTBA,
paBHOMEPHOE  JBWKEHHE, HEPAaBHOMEPHOE JBWKEHHE, HHEpLUs,
B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHOW OChIO
BpalleHus, Mepefadya JAaBieHUS TBEPIABIMU TeENaMH, >KUIKOCTIMU MU
razamMmy, armocepHoe JaBJi€HUE, I[UIaBaHUE Tel, [pPEBpallCHUs
MEXaHUYECKOW 3HEPTUM) MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIIEHME U3YYEHHbIX (U3MUYECKUX SBJICHUN B
OKpY>KalollleM MHpE, B TOM YHCJE (PUIUYECKHE SIBIICHUS B MPHUPOJE:
NpUMEPBI JBWKEHUS C Pa3UUYHBIMU CKOPOCTSIMU B KUBOW M HEXUBOU
npupojie, ACHCTBUE CWIbI TPEHUS B MPUPOAE U TEXHUKE, BIMSIHHE
arMOCc(EpHOTro JaBJICHUS HA KUBOW OpraHU3M, IJIaBaHUE PbIO, pblyaru B
TeJle YelIoBeKa, MPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B yU4eOHYIO,
BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) PU3UYECKUX SIBJICHUI;
ONMCHIBATh U3YUECHHbIE CBOMCTBA TENl U (PU3UUECKHUE SIBIICHUSI, UCTIOJb3YsI
(¢bu3nYecKkue BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSXKECTH, BEC
TeNa, CWJIa TPEeHWs, JaBlieHHe (TBEPIAOTO Tena, S>KUIAKOCTH, Tasa),
BBITAJIKUBAIOIIASl CUJIA, MEXaHWYecKasg pad0Ta, MOIIHOCTb, TUIEHO CHUJIbI,
MOMEHT CHJbl, KOA(D(GUIUEHT TMOJE3HOTO JEHCTBUA MEXAHU3MOB,
KUHETUYECKass W TMOTEHLUAIbHasi PHEPTrus), MPU OMHCAHUHM NPaBUILHO
TpakToBaTh  (U3MUECKUH  CMBICI  HCMOJB3YEMBIX  BEJIWYUH, HUX
0003HAUYCHHUS W EAWHUIIBI (DU3WYECKUX BEIWYHMH, HAXOIUThb (DOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3UUECKYIO BEMUUHY C JIPYTUMH BEIMYHUHAMU,
CTPOUTH TPaPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;



XapakTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBICHUS U IPOLIECCHI,
MCIOJIb3Ys MpaBUiIa CIOKEHUS CUJ (BIOJb OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, npaBuiIO paBHOBECHs pbluara (0J0Ka),
«30JI0TO€ IPAaBWJIO» MEXAaHWKHM, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPTUM, MpPU OSTOM J1aBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKECHUE,

O0OBACHATH PU3NYECKHUE SIBICHUS, MPOLIECCHI M CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITH IPUYUHHO--CJICJCTBEHHBIE CBS3U, CTPOUTh 00BsICHEHUE U3 1—2
JOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemars pacy€rHble 3aauud B 1—2 JEHUCTBUSA, HMCIONB3YysS 3aKOHBI U
(dopMynbl, CBsA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 33]Ja4 M 3aKChIBaTh KPATKOE YCJIOBUE, MOJICTABIIATh (PUIUUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH Pacu€Tbl, HAXOAUTh CIPABOYHbBIE
JlaHHbIE, HEOOXOAMMBIE JIs1 PEUICHUs 33/1a4, OLIEHUBATh PEATMCTUYHOCTh
MOJIy4eHHOU (PU3UUECKON BETMUHHBI;

pacrio3HaBaTb MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(bu3NUECKUX METOIOB, B ONTUCAHUU HCCJIEI0BAHUS BBIJIESITh IPOBEPSIEMOE
OpeanojioxkeHne  (runoTesy),  pa3iauyaTh M HUHTEPHPETUPOBATH
MOJIyYCHHBI pE3y/lbTaT, HAXOJAUTh OIIMOKM B XOJE OIbITa, JE€1aTh
BBIBOJIBI 110 €r0 PE3YyJIbTATaM;

OPOBOJAUTH OMNBITBI 1O HAOMOJAEHUI0 (U3MUECKUX SIBICHUN WM
(bu3nIECKuX CBOMCTB TEN: dhopMyUpOBaThH MIPOBEPSAEMBIE
NPEANOJI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000y 10BaHus,
3aMMuChIBaTh X0 ONbITa U (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh NPSMbIE M3MEPEHHsSI PACCTOSIHUSA, BPEMEHH, MAacChl Teja,
00bEMa, CHJIBI W TEMIEPATypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
MPOBBIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHUA NPHOOPOB C YUETOM
3aJ1aHHOM aOCOJIIOTHOM MOTPEIIHOCTU U3MEPEHUMH;

MIPOBOIUTH UCCIICTOBAHNUE 3aBUCUMOCTH O THOUM (PM3UIECKON BETUIUHBI OT
JIPyrod ¢ HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHMOCTU IIYTH
PaBHOMEPHO JBWXXYLIETOCS Tela OT BPEMEHM [BW)XEHHS Tea, CHJIbI
TpPEHUs CKOJIbKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH TET
Y HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUTOIIAIH CONMPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTH OT yIJIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CUIBI OT 00BhEMA
NOTPYKEHHOW YacTH TeJIa U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT FIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeJNo, YCIOBUHN
TUTaBaHUsl TeJl, YCIOBUN paBHOBECHsS pbldyara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM y4eOHOrO0 UCCJIENOBaHMUs, COOUpPATh YCTAHOBKY M
BBITIOJIHATh M3MEPEHUSA, CIeNysl MPEeNioKEHHOMY IUIaHy, (PUKCHpPOBAaTh
pe3yNbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (PU3WYECKUX BEIMYMH B BHIIE
NpEeJIOKEHHBIX Ta0JUI] U TpadUKOB, AenaTh BBIBOJBI MO pe3yJibTaram
UCCJIeTOBaHUS;

NPOBOJIUTH KOCBEHHBbIE HM3MEpEHUs1 (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTU M TBEPAOTO Tela, CUJIA TPEHUS CKOJbXKEHUS,
JaBJIeHHME  BO3/[yXa, BBITAIKUBAIOLIAS CHJa, JCUCTBYIOIIAas  Ha
HNOTPY>KEHHOE B KHUIKOCTh TeNO, KOA(DOUIMEHT MOJIE3HOTO ACHCTBHS
OPOCTBIX MEXaHU3MOB), CJEAyd MNPEIIOKEHHON HMHCTPYKIHMU: TpHU
BBITIOJTHEHUU HM3MEPEHUN COOHMpaTh IKCMEPUMEHTATIHHYIO YCTaHOBKY U
BBIYHCJISITH 3HAUEHUE UCKOMOU BEJIMYUHBI,

co0JII01aTh PaBUJIa TEXHUKU 0€301aCHOCTHU IIPU padOTeE € JIaAODOpaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh NPHHIMUIBI JACUCTBUA MPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChI, TEPMOMETp, JAMHAMOMETP, COOOIIAIOIIUECs COCYIbI, Oapomerp,
phIuar, MOBWXKHBIN U HETOABUKHBIN OJIOK, HAKIIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh NPHUHIMUIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKYA, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMETP, BBICOTOMED, TOPIIIHEBOM HACOC, APEOMET) ), UCIIONIb3YS 3HAHHUS
O CBOMCTBAxX (PM3MUECKUX SIBIICHUN ¥ HEOOXOAMMbIe (U3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJNUTH TPHUMEPHl  (HAXOAUTh HMHPOPMAIMIO O  MpPUMEpPax)
NPAKTUYECKOTO HCIOJb30BaHUS (DU3MUECKUX 3HAHWN B TI0BCEIHEBHOM
KU3HU U1 oOecrieueHust 0€30MacHOCTU MPU 00pallleHnH ¢ TprudopaMu 1
TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOIIOICHUS
HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpese;

OCYILIECTBIATh OTOOpP MCTOUYHMKOB wuHbopmanmu B HWHTepHere B
COOTBETCTBUU C 33JJaHHBIM IMIOMCKOBBIM 3aIPOCOM, HA OCHOBE NUMEIOIINXCSI
3HAHUH W TyTéM CpaBHEHUS] Pa3JIMYHBIX HWCTOYHUKOB BBIICIATH
UHPOPMAITUIO, KOTOpasi SBJISICTCS TPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOMU;

WCII0JIb30BaTh IPH BHITIOJHEHUU YIEOHBIX 3a/laHU HAYYHO--TIOMYJISIPHYIO
IMTEpaTypy (U3MUECKOTO COJCpKAHWSA, CIPABOYHBIC MaTepHUAIbI,
pecypchl cetu MIHTepHET, BiIajgeTh mpuéMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUN U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIC KPATKUE MMCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(POpMAIUK GU3UIECKOTO COJICPKAHUS, B TOM



yycie MyOJMYHO JAeNiaTh KpaTKhe COOOINEHHS O pe3yibTaraxX MPOEKTOB
WIM y4eOHBIX HCCIEeOBaHUM, NpPH 3TOM TPaMOTHO HCIIOJb30BaTh
U3YYECHHBIM TOHSITUHMHBIN anmapar Kypca (QHU3UKH, COIMPOBOXKIATH
BBICTYIUICHHE IIPE3EHTALUEN;

IPU BBINOJHEHUN Y4€OHBIX IPOEKTOB M MCCJIECIOBAHUN PaCIpPEAEsATh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C IMOCTABJICHHBIMM 3aJadamH,
CICIWTHh 3a BBIIIOJHEHUEM IUIAHA JEHCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  [PYyHNbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHIy 00yuenus B 8 kiiacce rmpenMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y O0YUAIOUIMXCS YMEHUI:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TeNa, HACBIIMIEHHBIA M HEHACHIINICHHBIA Tap, BIAXKHOCTH
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS SHEPIrUs, TEIUIOBOM JBUIaTellb,
AJIEMEHTAPHBIN JIEKTPUYECKUM 3apsJl, HIEKTPUIECKOE M0JI€, TPOBOIHUKHU
U TUDJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHO € TIOJIE;
paziuuarh siBJieHUs (TEIUIOBOE pacIMpeHUe W C)KaTue, Teruionepesaaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAaHUE, KANIWJULIPHBIEC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIIUs, IUIABJICHUE, KpUCTaUM3anus (OTBEpAEBaHUE), KHUIICHHE,
TeIJIonepeaaya (TEeTIOpPOBOTHOCTD, KOHBEKIIHYS, U3JIy4CHHE),
ANIEKTpU3alMs TEJl, B3aUMOJIEHCTBUE 3aPsII0B, IEUCTBUS SJIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMBbIKaHHUE, B3aUMOJECHCTBUE MATCHUTOB, JEUCTBUE
MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UHTYKIINS )
[0 OIMCAHUID HX XapakTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHHE;

pacro3HaBaTh TMPOSBJICHUE HW3YYCHHBIX (PU3MUECKUX SIBJICHUN B
OKpY)XaloIleM MHpE, B TOM 4HCJe (PU3nUecKue SBICHUS B TPUPOJE:
MMOBEPXHOCTHOE HATSDKCHUE W KalWUIIPHBIE SIBJIEHUS B MPHUPOJE,
KpUCTAUIbl B Tipupoje, usiydeHue CoJHIa, 3aMep3aHue BOJIOEMOB,
MOpCcKHe Opu3bl, 00pa3zoBaHue POCHI, TYMaHa, UHEs, CHEra, dJIEKTPUIECKUE
SABJICHUS B aTMocdepe, IIEKTPHUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emid, Apeid MOMI0COB, POJb MArHUTHOTO TOJIS JJIS KU3HU HA
3eMJie, MOJIAPHOE CUSIHUE, TIPU ATOM MEPEBOJUTh MTPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTSTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKHUX
SIBJICHUM;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA TET M (U3UIECKUE SIBJICHUS, UCTIONIB3YS
(bu3UYeCKUe BEMYMHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHSI, KOJTUIECTBO
TEIUIOTHI, YAECIbHAS TEIUVIOEMKOCTh BEIIECTBA, YACJbHAsA TEIUOTa



IUIABJICHUSA, YZAENbHas TEIIoTa napooOpa3oBaHusi, ylelbHas TEIioTa
CTOpaHHs TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOM
MallMHbl, OTHOCHUTENbHAS BJIAXKHOCTh BO3JyXa, AJIEKTPUUECKUN 3apsl,
CUjia TOKa, DJIEKTPUYECKOE HAIPSKEHHE, COMPOTUBIICHUE MPOBOJHUKA,
VIEILHOE  CONPOTUBJIICHWE  BElIeCTBa, paboTa U MOIIHOCTH
ANEKTPUUECKOTO TOKa), TMpPU ONHCAHUU TMPABWILHO TPaKTOBATh
bU3HYECKUN CMBICT UCIIOIb3YEMbIX BEIMUNUH, 0003HAUYCHUS W CIHHUIIBI
GU3MYECKUX BEIMYWH, HAXOIUTh (POPMYJBI, CBA3BIBAIOIINE JTaHHYIO
GU3NUECKYI0 BEIUYMHY C JAPYTUMU BEIMYWHAMH, CTPOUTH Trpaduku
W3YYEHHBIX 3aBHCUMOCTEHN (PM3NUECKUX BEJIMUNH;

XapaKTepu30oBaTh CBOMCTBA Tel, (DU3MYECKUE SBIEHUS M TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUSI MOJIEKYJISIPHO --KHHETUYECKOUN Teopuun
CTPOCHUS BEIECTBA, MPUHIIMI CYNEPHO3UIMHU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma JJisl ydyacTKa LI, 3aK0H
Jxoyns—Jlennia, 3aKkoH COXpaHEHUs OHHEPTUM, MPU HSTOM J1aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alKUCHIBATH €r0 MaTeMaTHYECKOE
BBIPAXKEHUE;

00BSACHATh (PU3WYECKHUE TPOLIECChl U CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh
MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh O0bsICHEHUE U3 1—2 JIOTUYECKUX
IaroB ¢ Onopou Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUIA,
(U3UYECKUX 3aKOHOB WA 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3amadyd B 2-3 JEUCTBUS, HCIOJb3YySd 3aKOHBI U
dbopMyIibl, CBS3BIBAIOIIME (PU3MUECKUE BEJMYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3aJa4d 3alUChIBaTh KPATKOE YCJOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [IJI1  peIIeHUs] 3aJa4M, BBIOUpPATh 3aKOHBI W (POPMYIIBI,
HEOOXOIMMBbIC JIA €€ peIIeHUs, NMPOBOJUTh Pacy€Thl U CpPaBHUBATh
MOJTy4eHHOE 3HaUCHHE (PU3NUECKON BEIMYMUHBI C U3BECTHBIMU JIaHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOYXHO PEHIMTh IPU TMOMOIIN
(GU3UYECKMX METOJ0B, MCMOJIb3Ysl OMHCAHWE MCCIICNOBAHUS, BBIJICISIThH
poBepsieMoe TPEAINOJI0KEHNEe, OICHUBaTh MPABWILHOCTh TOPSIKa
MIPOBEICHUS UCCIICOBAHUS, JCNIaTh BHIBOIBI;

MPOBOJUTh OMBITHI MO HAOMOACHUIO (U3UYECKUX SBJICHUA WU
(U3UYIECKUX CBOMCTB TeI (KaMMWLIIPHBIE SBJICHHUS, 3aBUCHMOCTbD JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHus NpPU M3IYYEHUH OT IBETa HW3JIydarolie (Morjomaromiei)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH H
IUIOMAAA €€ TOBEPXHOCTH, JJICKTpHU3AMsA TEI U B3aUMOJICUCTBUE
ANMEKTPUUECKUX 3aPSA0B, B3aUMOJCHCTBUE TIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO IIOJIS1 HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DIJIEKTPOJBUTATEN TMOCTOSHHOTO TOKa): (OpMYIMpOBaTh
pOBepsEMbIE MPEANOJIOKEH s, COOMpPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUs, OMIMCHIBATH X0 OTIbITA U POPMYIUPOBATH BHIBOJIHI;
BBIIIOJIHATG ~ NIPSIMBIE  HM3MEPEHUsS  TEMIIEPaTypbl, OTHOCHUTEIbHOMN
BJI&KHOCTM BO31lyXa, CWJIbl TOKA, HANPSDKEHUS C HCHOJIb30BAaHUEM
AHAJIOTOBBIX MPHUOOPOB U JaTYMKOB (PU3UUECKUX BEIUYHMH, CPABHUBATbH
pe3yNbTaThl U3MEPEHUI C YUETOM 3a/IaHHOM a0COJIFOTHON MOTPEIIHOCTH;
POBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3UYECKOM BETMUUHBI OT
Jpyrol ¢ HCHOJIb30BAHMEM MPSIMBIX HU3MEpPEHUl  (3aBUCUMOCTH
COINPOTHUBIICHUS NPOBOJHHMKA OT €r0 JJIMHBI, IUIOIIAAU MONEPEYHOrO
CEUYEHUS U YAEIBHOTO CONPOTUBJICHHS BELIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 MNPOBOJHHUK, OT HANPSOKEHHS Ha IIPOBOJHUKE,
UCCJIEIOBAHUE IOCJIEAOBATEIBHOTO W IAPAJUIEIbBHOTO  COCIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATH HCCIIEOBAaHUE, COOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MNPEJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJyYEHHOW 3aBUCUMOCTH B BHUAE TaOIMI] U TpaduUKoOB,
JIeNaTh BBIBOJIBI 10 PE3YyJIbTaTaM HUCCIEI0BaHUS;

NPOBOJUTh KOCBEHHBIE M3MEpEHUs] (PU3NUECKUX BeIMYUH (yAesbHas
TEINIOEMKOCTh  BEILECTBA, COMNPOTUBIIEHHUE MPOBOJHUKA, padoTa H
MOUIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBAaTh U3MEPEHHUs, COOUpATh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEAYs NPEMJIOKEHHOW MHCTPYKUUHU, U
BBIYHCIIATh 3HAYEHHUE BEIIMYNHBI;

COOJII01aTh NTPaBUJIA TEXHUKU 0€3011aCHOCTH pHU padoTe ¢ 1ad0paTopHbIM
000py1I0BaHUEM;

XapakTepU30BaTh MPUHLMUIBI JEUCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA WX OMUCAaHUS (B TOM YHUCIIE:
cUCTEeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, amIepMeTp,
BOJIbTMETP, CYETYMK 3JIEKTPUYECKOW SHEPIUU, BJIEKTPOOCBETUTEIbHBIE
npuOOPbI, HAarpeBaTeIbHbIE AIEKTPOTPUOOPHI (IPUMEPHI ), DINEKTPUUECKUE
MPEIOXPAHUTENH, IIEKTPOMArHHUT, JIEKTPOIBUTaTe]Ib TOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIMMbIE
buznueckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIILHbBIC
npuboOpsl MO CXeMaM U CXEMaTHYHbIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, IBUIaATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl AIEKTPUYECKHUX



Hernel ¢ Mocae0BaTeIbHbIM U MapauIeIbHBIM COCAMHEHUEM DIIEMEHTOB,
paznuyasi ycJIOBHbIE 0003HAUCHHUS PJIEMEHTOB JIEKTPUUECKHX IIeTIei;
OPUBOJNUTH  TpUMEpPHl  (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax)
NPAKTUYECKOTO MCMOJb30BaHUS (DU3MUECKUX 3HAHWK B MOBCEIHEBHOM
KU3HU 17151 o0ecrieueHus: 6€30MacHOCTH MPpU 0OpalieHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS M COOIIOIECHUS
HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYKaIOLIEH Cpere;

OCYUIIECTBIISITh TOUCK HHpOpMau (U3UYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HUMEIOIIMXCS 3HAaHUM W IIyTEM CPAaBHEHHUS
JOTIOJHUTENbHBIX ~MCTOYHUKOB  BBIACIATh WHGOpPMALMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON UM MOXKET OBITh HEZOCTOBEPHOM;
UCII0JIb30BaTh MPH BHITIOJHEHNUHU YUEOHBIX 3a/laHUI HAyYHO --TIOMYJISIPHYIO
auTeparypy (U3MYECKOr0 COJEpIKaHWs, CIPaBOYHBIE MaTepHalbl,
pecypchl cetu MHTepHeT, BiageTh mpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUHN U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHS,
000011as MHPOPMAIUI0O W3 HECKOJbKMX HWCTOYHHKOB (PU3UYECKOTO
COJIepXaHUsA, B TOM YHUCJE MYOJIUYHO TPEACTABIATh PE3YJIbTATHI
NPOEKTHOM I HUCCIIEIOBATENILCKOM JACATEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH,
COTPOBOK/ATh BBICTYIUICHHE MIPE3EHTAIUCIH;

OpY BBITIOJIHEHUH Y4Y€OHBIX MPOEKTOB M HCCICHOBaHMN (PU3MUECKHX
NPOIIECCOB paclpeneNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3a/1a4aMHU, CJICUTh 3a BBITIOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, ajeKBaTHO OIIEHUBaThb COOCTBEHHBIM BKJIA] B
NeSITebHOCTh TPYIIIBI, BRICTPABATh KOMMYHUKATUBHOE B3aUMO/ICHCTBIE,
IPOSIBJISISI TOTOBHOCTH paspemarb KOH(IUKTHIL.

K xonIty oOydeHus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOUMXCS YMEHHI:

UCIOJIb30BaTh TMOHATHSA: CUCTEMA OTCYETA, MarepualibHasg TOYKa,
TPAeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHUYECKOTO ABWXKEHUS, eopmarius
(ynpyrasi, IUlacTUYecKasi), TPEHHE, LEHTPOCTPEMHTEIbHOE YCKOpEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH, aDCOIIOTHO TBEPIOE TEINO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJIecOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI,
IKaJjia JMEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTh,
CIIEKTPHI UCITYCKAHUA W MOTJIOIIEHUs, alb(a-, OeTa- U raMMa-u3IydeHUs,
W30TOIBI, IIEPHASL SHEPTETUKA;



paszimuarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBWKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TeJ, PABHOMEPHOE JABHMKEHHE 110 OKPY>KHOCTH, B3aUMOJIECHCTBUE
TEJ, PEAKTUBHOE ABM)KEHHUE, KOJeOaTelbHOE ABM)KEHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJICOaHMsI), pE30HAHC, BOJHOBOE JIBM)KEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEIHOE pAacHpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETA, [TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEIOro CBETa B
CIIEKTp M CJIOKEHHE CHEKTPAJbHBIX IBETOB, JHUCHEPCHS CBETA,
€CTECTBEHHAs] PAaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa
U3JTyY€HUS ) 110 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTb NPOSIBJICHHE M3YYEHHbIX (U3UUECKUX SIBICHUM B
OKpY’KaroleM Mupe (B TOM 4Yuciie (PU3UYECKUE SBJICHUS B NPHUPOJIE:
NPWIMBBI U OTJIMBBI, IBIKEHUE TUIaHET COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JNBWKEHUE JKUBBIX OPTraHU3MOB, BOCIIPUSATHE 3BYKOB IKUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMHUYECKHUE BOJHBI, I[yHaMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SBJICHUS B MPUPOJAE, OUOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOJIETOBOTO U PEHTTEHOBCKOTO U3JIyYE€HUH, €CTECTBEHHBIN
pPaANOaKTUBHBIN (DOH, KOCMHUYECKUE JIyuH, PAJUOAKTUBHOE H3TyUEHHE
OPUPOJHBIX MUHEPAJIOB, JEUCTBHE pPaJIUOAKTUBHBIX U3JIyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM NEPEBOJAUTHh MPAKTUYECKYIO 3a1ady B
yueOHY10, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX
SIBJICHUM;

OTHCHIBATh U3YUYECHHbIE CBOMCTBA TEN U (U3UUECKHUE SIBJICHUSI, UCTIOJIb3Ys
bu3nueckue BEIUYMHBI (CpEIHAs] U MTHOBEHHas CKOPOCTh Tela Mpu
HEpPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, MEpEMEIlEHHE, MyTh, YrioBas
CKOpPOCTb, CHWJIAa TPEHMs, CWIa YOPYrOCTH, CHJA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMajeHUs, BEC Tela, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas paboTa W MOIIHOCTh, MOTEHIMAIbHAs SHEPTHs Tena,
NOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUsS CKATOU
NPYXUHBI, KUHETUYECKash JHEpPrus, MOJHas MEXaHW4YecKas »Heprus,
MEepHO]T U 4acTOTa KoJieOaHUH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MOKa3areib MPEIOMIICHUS CPEJIbl), TP ONKUCAHUN
NPaBWIbHO TPaKTOBaTh (PU3MYECKHUM CMBICI MCTOJB3YEMbIX BEIMYUH,
0003HaYEHUs] U E€IMHUIIBI (PU3UYECKUX BEIUYUH, HAXOJIUTH (HOPMYJIbI,
CBSI3bIBAIOIIME JAaHHYIO (PU3UUECKYIO BETMUYUHY C IPYTUMH BEIMYHUHAMU,
CTPOUTH I'pa(UKH U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUUMH;
XapakTepu30BaTb CBOMCTBA TeJ, (PU3UYECKHE SIBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXpAHEHMsI dHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHIUI CYHEPIO3ULIUN CHJI, NMPUHUUI OTHOCHUTENbHOCTH [anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHHs HUMITYJIbCA, 3aKOHbI OTPAKEHUS U
NPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsII0BOT0 U MaCCOBOTO YHCE
Opy SACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alIMChIBAaTh €0 MareMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYalil MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa: BBISBISATh
NPUYUHHO--CJICJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHWE U3 2-3
JOTUYECKUX LIAroB ¢ ONOPOMl Ha 2—3 U3YyYEHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHUH, (PU3MUECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€rHple 3ama4yu  (OmMupammmMecss Ha cucTeMy u3 2-3
YPaBHEHHUI), UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (PU3UYECKHUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJladd 3allUChIBaTh KPaTKoe
YCJIOBHE, BBISIBISITH HEAOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BEIOMPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIs1 PEIICHUs], TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IOJYYEHHOTO 3HAueHus (U3NUECKOU
BEJIMYUHBL;

pacrio3HaBaTb MPOOJIEMbI, KOTOPbIE MOHO pEUIUTh NpPU MOMOILIU
(Gu3NUEeCKuX METOJO0B, UCHOJIb3Ys OMUCAHUE UCCIIECAOBAHUS, BBIJIEIITH
IpOBEpSiIEMOE MPENANOJIOKEHUE, OLEHUBATh MPABWILHOCTh MOPSIKa
NPOBEACHUSI UCCIIEIOBaHMsI, JI€JaTh BbIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOJIIOJEHUI U OTBITOB;

OPOBOJAUTH OMNBITBI 1O HAOMOJAEHUI0 (U3MUECKUX SIBICHUN WM
busnueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HeroToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH IEpUOAa KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U >KECTKOCTU NMPYXKUHBI U HE3ABUCUMOCTH OT
aMIUTUTY/bl MAJIBIX KOJICOAHUH, IPSMOJIMHENHOE pACIPOCTPAHEHUE CBETA,
pazyioxkeHue 0erIoro CBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXKEHHUs B
IUIOCKOM 3€pKajie ¥ CBOMCTB M300paXeHHs NIpenMera B coOuparouien
JH3€e, HAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CIEKTPOB HW3IIy4EHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0OpyAOBaHUs, ONHUCHIBaTH XOJ OMNbITA M €ro  pe3yJbTarshl,
dhopMyIMpOBaTh BBHIBOJIBI;

IPOBOJUTH MPHU HEOOXOJUMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OTIpeesis
CpelHee 3HAYEHUE HU3MepsieMol BelMWYuHbBl ((POKYCHOE paccTosHHE
cobuparomieil JMH3bI), OOOCHOBBIBaTh BBIOOpP crocoba u3MEpeHus
(M3MEpHUTETHLHOTO TIPHUOOPA);

NPOBOJUTh HCCJEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH C
UCIIOJIb30BaHUEM NPSIMBIX HU3MEpPEHUM (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBIKEHMU O€3 HayalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUH MaTeMaTU4YEeCKOTO MAasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHsI CBETa OT yrila MaJieHus M yria NpejoMJIeHUs OT yria
najieHus1): IUIAHUPOBaTh HCCJEJOBaHUE, CaMOCTOSITENIbHO COOHpaTh
YCTaHOBKY, (UKCHpOBaTh pPe3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTHU
($u3NUECKUX BEIMYUH B BUJIE TaOIUIl U TIpadUKOB, J€IaTh BBIBOJBI IO
pe3yJbTaraM UCCIeI0BaHMS;

OPOBOJIUTh KOCBEHHBIE HW3MEpPEHUs (UINYECKUX BEIUUUH (CpEemHss
CKOPOCTh M YCKOpPEHHE Tela IMpU PABHOYCKOPEHHOM JBWKCHUH,
YCKOpEeHHE CBOOOIHOTO MaAeHUs, >KECTKOCTh MPYKHUHBI, KOd(dduiment
TPEHUSI CKOJbXKEHUS, MeXaHuueckas paboTa W MOIIHOCTH, YacTOTa U
nepuoj; KojiebaHuW MaTeMaTHYeCKOro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKas Cuja CcoOMparoliedl JMH3bl, pPaJUOaKTUBHBIA  (POH):
IUIAHUPOBATh U3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAYS MPENIIOKEHHOW WHCTPYKIIUHU, BBIYUCIISATh
3HAYEHHE BEJIMUMHBI U aHAJM3UPOBATH MTOJTy4dE€HHBIEC PE3YIbTATHI C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

co0JII01aTh NMPaBUJIa TEXHUKU 0€30TaCHOCTHU IIPU pabOoTeE ¢ JIaOOpaTOpPHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM W3YYEHHBIX (DU3UUECKHX MOJIeNeH:
MaTrepuaibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYEYHBI MCTOUYHHUK
CBETa, JIyd, TOHKas JIMH3a, I[UIAHETapHash MOJENb aroMa, HYKJIOHHAas
MOJI€NIb ATOMHOTO SIApa;

XapaKTepU30BaTh TNPHUHIUIBI JEHCTBUS M3YYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
CIUIOMETpP, JATYUKU TIOJIOKEHHsI, PACCTOSHUS M YCKOPEHUS, Pakera,
9XO0JIOT, OYKH, IMEepHucKom, (QoToanmapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys 3HaHUS O
CBOMCTBax (U3WYECKUX SBJIICHUH UM HEOOXOoAuMble (U3UIECKUEC
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl i CXEMATUYHBIC PHUCYHKH U3YUEHHBIX TEXHUIECKUX
YCTPOUCTB, U3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
NpY PEIICHUH Y4eOHO--TIPAKTUYECKUX 33]a4, ONTHYECKHE CXEMBI ISt
MOCTPOECHUS N300paXKEHHUM B TNIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;
NPUBOJHUTh  TPUMEpPHl  (HAXOAWTh HWHPOpMAIMIO O TpHUMEpax)
NPAKTUYECKOTO HCIOJh30BaHUS (DM3MUECKHX 3HAHW B TIOBCEIHEBHOM
JKU3HU U1 o0ecriedeHnst 0€30MacHOCTH MPH 0OpaIleHuu ¢ MprudopaMu U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COOIIONCHUS
HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIIEH Cpere;



OCYIIECTBIISITh TNOWCK HHpopManmu (U3UYECKOTO COJEpKaHUS B
HurtepHere, caMOCTOATENHEHO (POPMYIUPYS TOUCKOBBIH 3a1pOC, HAXOIUTh
MYTH OTPEIeTIeHUs] JOCTOBEPHOCTHU MOJYyYEeHHON HH(POPMAIIUN HA OCHOBE
MMEIOLMXCS 3HAaHUU U TOTOJHUTEIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh IPH BBITIOJIHEHNN YUYE€OHBIX 3aaHU HAYyYHO--TIOMYJISPHYIO
auteparypy (U3MYECKOTO COJAEpKaHUs, CIPABOYHBIE MaTepHAaIbl,
pecypcsl cetu MHTepHeT, BaageTh NpuéMaMy KOHCTIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHPOpPMAIUM U3 HECKOJIbKMX HCTOYHUKOB (DU3MUYECKOrO COJEp KaHMs,
nyOJMYHO MPECTABIATH PE3YIbTATHI IPOEKTHOM UITM UCCIIEI0BATENbCKOM
NEATEIbHOCTH, TMPU OSTOM TIPaMOTHO MCIOJb30BaTb H3YYEHHBIN
NOHATUIHBIM amnmapar U3y4aeMoro paszjena (pU3MKu U CONMPOBOXKIATh
BBICTYIUICHHE TIpPEe3CHTallMed C Yy4y€TOM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Kontpoabubie | IlpakTnueckue
n/n NporpaMMbl Bcero o0pa3oBareJibHbIE
padoThbI padoTbI
pecypcebl
Pa3nes 1. ®u3uka u €€ poJib B O3HAHNU OKPYKAKOIET0 MHpa
bu6nmoreka [IOK
11 dusiia - Hayka 0 mpupoze 2 https://m.edso0.ru/7f416194
bubmnoreka [IOK
12 Du3HHeCKie BEMH IHHEI 2 1 https://m.eds00.ru/7f416194
. Bu6nunoreka [IOK
1.3 EcrecTBEeHHOHay4YHBIM METO/ ITO3HAHUS 2 1 https//m.edso0.ru/7f416194
Hroro 1o paznerny 6
Paznea 2. [lepBoHauajibHble CBe/IeHUS 0 CTPOCHUH BellleCTBA
bu6nmoreka [IOK
21 CTpoenie el ! https://m.edso0.ru/7f416194
59 JIBr>KeHUE U B3aUMOICMCTBUE YaCTUI] 9 1 bubnnoreka LIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuoreka [IOK
2.3 ArperatHble COCTOSIHUSI BEILIECTBA 2 https//m.eds00.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHHE 1 B3aUMO/IeiCTBHE TeJl
Bbu6nunoreka [JOK
31 Mexaruricoroe ABHCHHC 3 https://m.edsoo.ru/7f416194
3.2 Wueprus, Macca, IJIOTHOCTD 4 1 bu6nmmoreka [JOK



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

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

Bbu6nunoreka [JOK

3.3 Crna. Bajer o 14 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3neu 4. laBjieHue TBEPABIX TeJl, })KUAKOCTE i U Ta30B
41 JlaBnenue. [lepenada naBiaeHus TBEPABIMU 3 bubmuoreka IIOK
' TeIaMH, JKUIKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 Jlasiienne KuKoCTH 5 https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
4.3 ATmochepHoe 1aBncHue 6 https://m.eds00.ru/7f416194
44 JleficTBUE )UKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TE€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3neu 5. Pabora u MonHoOCTb. JHE prus
bu6nunoreka [JOK
>1 Pabora i monpocTs 3 L https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 Tpocreie mexarusMb! 5 1 https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
53 Mexatitieckas SHepris 4 1 https//m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 68 12



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

8 KUIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM g poBbIe
Ne ni/m P Konrpoabnbie | TlpakTudeckne (mpp )
NMPOrpaMMBbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TermuioBble siBJIeHUSI
b K
1.1 CtpoeHune 1 CBOKCTBA BEIIECTBA 7 h tI;ISSJ'I/I//IrﬁTeZI;?)oHS/? f4181ce
bu6mmoreka [IOK
1.2 Tenosbie npoueccat 21 1 S https://m.edsoo.ru/7f4181ce
Hrtoro 1o pazuery 28
Pa3neu 2. JiexkTpuyeckne 1 MATHUTHBIE SIBJIE HUS
21 DIIeKTpUYECKHUE 3aps/ibl. 3apsDKEHHBIE Tela 7 1 bubnmnorexa [IOK
' W UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN 3JIEKTPUUECKUH TOK 20 1 7 Et?r?sJ'I/I//IrﬁTezI;?JOHS/I;f 1181ce
bu6moTteka [IOK
2.3 MarnuTHEIS ABICHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DCKTPOMATHHTHAS HHIYKILUS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB T1O ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Konrpoabnbie | TlpakTudeckne (mpp )
NpPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
Paznen 1. Mexanu4eckue siBJIe HUsI
11 MexaHn4ecKkoe IBMKEHME U CIIOCOOBI €0 10 1 bu6mmoTeka [IOK
' OIMHCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moTteka [IOK
1.2 BianmonericTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bub6auoreka [JOK
1. 1
3 3aKOHbI COXpaHCH 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o paznerny 40
Pa3nes 2. Mexannueckue KoJe0aHUs U BOJHbI
bu6moreka [IOK
2.1 Mexaseckue koneoan ! 3 https://m.edsoo.ru/7f41a4a6
bu6moTteka [IOK
2.2 Mexarueckue BOMHEL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zneq 3. DieKTpOMArHuTHOE 1M0J1€ M 3JIe KTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMarHuTHOE MOJie U 5 9 bu6muorexka HIOK
' 3JEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBBIE AABJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 6 2 bubmuotexa LIOK



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

https://m.edsoo.ru/7f41a4ab

bub6auoreka [IOK
4.2 JIMH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen S. KBaHnToBbIe siBJIeHUSI
bu6moteka [IOK
51 Hcnyckanue v morioneHue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bub6auoreka [JOK
52 CTpocHHe aTOMHOIO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6anoreka [IOK
5.3 S nepHble peakunuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznean 6. [loBTOpuTE/ILHO-00001IAIONMI MOIYJIb
6.1 [ToBTOpeHue n 00001LIEHNE COACPKAHUS 9 5 bubnuoteka [IOK
' Kypca (usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE INTAHUPOBAHHE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne ¢ posbie
Tema ypoka Kontpoabnsie | Ilpakrnueckue
n/n Bcero o0pa3oBareJibHbIE
patdoThI padoTsI
pecypcebl

1 ®usnka — Hayka o npupoje. JABieHus 1
TIPUPOIBI

2 dusnvecKe IBICHUS
dusnueckre BETMIUHBI K UX U3MEPCHHE
Ypoxk-uccinenosanue "M3mepenne

4 TEMIIEPATyPhI MIPU MOMOLM KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUMKa TeMieparypsl”

5 Mertozas! HayqHOTO no3HaHus. Onucanue 1 bubnuoreka LIOK
(M3HYeCKUX SBIICHUM C ITOMOIIBIO MOJIENei https://m.edsoo.ru/ff09f72a
VYpok-uccinenoranue "[[poBepka TUIOTE3bI:

6 JAbHOCTH MOJIETA IIAPUKA, MYIICHHOTO 1 1
TOPU30HTAILHO, TEM OOJIbITE, YeM OOJIbIIe
BBICOTA TTycKa"

Ctpoenne BeniecTBa. OIBITE
7 cfp a3bIBAIOLIE UCKPETHOE c’: OCHHE 1 bromiorera LIOK
JIOKA3bIBAIONIME T THOE CTPOCHH
P p https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBM>KEHUE YaCTHUIL BEIIECTBA 1 brbmorera LOK
tee https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OnbITHI 110

9 HaOII0ICHUTO TEIIJIOBOTO PACIMPEHUS 1 1

Ta30B»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUSI BEILIECTBA

OCoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

bu6mmoreka [IOK

11 O6006menune no pasaeny «lleppoHavanbHbIe https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA»
12 Mexannueckoe ABukeHUE. PaBHOMEpHOE 1 bubmuotexa LIOK
HEpaBHOMEPHOE IBUIKEHHUE https://m.edsoo.ru/ff0a05c6
bubmoreka [IOK
13 C .E
KOpOCTS. BIRIHHIbE CropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyrtu 1 BpeMeHU IBUKEHUS Bubmmorexa TIOK
yr P A https://m.edsoo.ru/ff0a0ae4
bu6naunoreka [JOK
15 nu .M —
HEPHMA, HAcea = MEpa HHEPTHOCTH TE https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacuer Macchl u bub6moreka [IOK
o0beMa Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaboparopHast padora «Onpenenenune
IUIOTHOCTH TBEPIOTO TENIa»
18 Pemenue 3agad mo teme "[IMOTHOCTH bubnuoreka [IOK
BelecTBa" https://m.edsoo.ru/ff0a123c
19 Cuna Kak xapakTepUCTUKa B3aUMOJICHCTBUSA
ten. Cuna ynpyroctu. 3akoH ['yka
JlabGopaTopHast pabota «3yueHnne
20 3aBHCHMOCTH PacTsHKEHUS (eopMarinm )
MPYKUHBI OT MPUITIOKEHHON CUITBI»
21 SAsnenue taroreHus. Cuia THKECTH
CBsI3p MEXY CHJION TSHKECTU U Maccou
22 tena. Bec Tena. Pemenne 3agad mo reme bubmmorexa TIOK
— . https://m.edsoo.ru/ff0a1778
Cuna TsKecTH
23 Cuuta TshKecTH Ha JpYruX IUIaHETax. bubmuotexa LIOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a1778

Du3nuecKre XapaKTepUCTUKU TIIAHET

https://m.edsoo.ru/ff0a1502

24 Nsmepenue cui. Jlunamome bubmorexa HOK
p ’ P https://m.edsoo.ru/ff0al8cc
bu6munoreka [JOK
25 Bec Tema. HeBecoMocTh
https://m.edsoo.ru/ff0al778
%6 CroxeHue IByX CHJI, HAIIPaBJICHHBIX 110 bubamnorexa LIOK
OJIHOM mpsiMoii. PaBHOIEH CTBYIOIIAST CHUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anad mo teMe
"PaBHoaelicTBytOIAST cui'”
98 Cuna tpenus u e€ Bubl. TpeHue B MpupojIe bubnuoreka LIOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHuast pabota «3yueHue
29 3aBMCUMOCTH CHUJIBI TPEHHUSI CKOJIBXKEHUS OT bubmuotexa LIOK
CHJIBbI JIAaBJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
COITPUKACAIOIIXCS TTOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeneneHue
PAaBHOJIEHUCTBYIOIIEH CHIIBI
Pemenwne 3aga4d mo temam: «Bec Temay,
31 « a(i)I/I‘-IeCKi[)e n300pakeHne cui, «CUibh» brbmorexa LIOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJCHCTBYIOIAS CHIDY
KoHnTtponbsHas pabora no tremam:
39 «MexaHnueckoe IBMXKEHUE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «Ipaduueckoe
n300paxenue crn, «CHUITbD)
Hasnenne. CiocoObl yMEHBITICHUST 1 bubmuoreka [IOK
33 _
YBEITMYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCHMOCTbD JaBIICHUS ra3a bub6moreka [IOK

0T 00BEMa, TeMIIepaTypbl

https://m.edsoo.ru/ff0a2376
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35 [lepenaua naByieHUs TBEPIABIMU TEIAMM, bub6mmoreka [IOK
SKUIKOCTAMHU M razaMu. 3akoH Ilackansa https://m.edsoo.ru/ff0a25b0
36 JlaBjieHUE B )KMJIKOCTH U Tra3e, BbI3BAHHOE bu6moreka [IOK
JIEHCTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 mo teme «J/laBiaeHUE B bu6munoreka [JOK
KHUIKOCTH M Trase. 3axkoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmoreka [IOK
38 Coobmaronmecs cocym: https://m.edsoo.ru/ff0a2970
39 I'uapaBnryeckuii mpecc Bubmmorexa TIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. I[lopHHEBOM KU AKOCTHBIN
Hacoc
AtMocdepa 3eMid U TPUYUHBEI €€ bubmuotexa LIOK
41 :
CYLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6naunoreka [JOK
42 Bec Bosnyxa. Atmocqeproe nasnernue https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune armochepHoro aaiaeHus. OMbIT bubamnoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCUMOCTH aTMOC(DEPHOTO JTaBJICHUS OT bubamnoreka LIOK
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapometp-anepona. ArmochepHoe bubnuoreka [IOK
45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amay mo reme " ATmocdepHoe
naBieHue"
47 JlelicTBHE )KUIKOCTH U Ta3a Ha ITOTPYKEHHOE bubnuoreka [IOK
B HUX T€JN0. ApXUMen0oBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHnas pabora «Onpenenenue bubmmoreka [IOK

BBITAIKUBAIOILIECH CUJIBI, JENCTBYIOLIEH Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, TOTPYKCHHOC B JKUIKOCTL»

JlaGopaTtopHnas pabota o Teme
«ccnenoBanue 3aBUCHMOCTH Beca Teja B

bu6nunoreka [JOK

49 1
BOJIC OT 00BbEMA TTOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TEJIay
bu6mmoreka [JOK
50 IIn
apatue Tet https://m.edsoo.ru/ff0a3a96
JlaboparopHast padora "KoncrpynpoBanue
51 apeoMeTpa UM KOHCTPYHPOBAHUE JIOJKH U 1
onpeaeseHue e€ rpy30noIbEMHOCTH "
Pemenue 3agad mo temam: «llmaBanue
59 B A o, «JlaBcHIe bu6mmoreka [IOK
CYAOB. 03ﬂyXOHHaBaHHU », (LABJICHH https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»
53 KonTponbsHas padoTa mo teme «J/laBnenune
TBEPABIX TEJ, )KUIAKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Me e o
Xafraeckad pabota https://m.edsoo.ru/ff0a3f82
bu6nunoreka [JOK
55 Mommocts. E OIIIHOC
HHOCTD. BAUTHHIE MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccinenopanue "Pacyét MOIHOCTH, 1
pa3BUBAEMOM MPH MOIBEME 1O JIECTHUIIE"
57 [IpocTrie MexaHu3Mbl. Peiuar. PaBHoBecue
CHUJI Ha pbIUare
Prruaru B TexHHKe, OBITY U IIPUPOJE.
58 JIaboparopnas pabora <<}II/ICCJII; EB;[HHe 0.5 bubmmorexa [IOK
p . pHaip a ' https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHS pbluara»
59 Pemenue 3aga4 mo teme «YCIoBuUs bu6mmoreka [IOK

PaBHOBCCHUA pbIYara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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Koaddumnuent monesnoro neiictust

60 Mexanu3Ma. JlaboparopHas pabora 1 0.5
«3mepenne KIIJl HaKIOHHOM MIIOCKOCTH»

61 Pemenue 3amau mo reme "Pabora, 1 bubmuoreka [IOK
MoumocTb, KITI" https://m.edsoo.ru/ff0a4c48
Mexanudeckas sHeprus. Kuaetnueckas u bubamnorexa LIOK

62 1
MOTEHIIATbHAS YHEPTHUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTruur 1 brbmmorexa [IOK

P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAIBHOE OINpEACICHUE

64 U3MEHEHU KHHETUYECKON U MOTEHIIMAIbH O 1 1
SHEPTUH IIPU CKATBIBAHUH TeJIa 110
HaKJIOHHOM MJIOCKOCTH"

65 KontponbsHas pabora no teme «Pabdota u 1
MOILHOCTb. DHEPIUs»

66 PezepBHbIii ypok. Pabota ¢ Tekctamu 1o 1 bubmuotexa LIOK
teme "MexaHnnyeckoe ABUKEHHE" https://m.edsoo.ru/ff0adee6
PezepBHblii ypok. Pabota ¢ Tekctamu 1o

67 " s . 1 bubmamoreka [IOK
TeMe "Z[aBneHHe TBEPIBIX TEI, )KUJIKOCTEH U https://m.edsoo.ru/ffoadffe
razoB
PesepBHbIii ypok. PaGoTta ¢ Tekctamu 1o

68 , ; 1
teMme "Pabora. MoumocTs. DHeprus

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
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8 KUIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
Ne ¢ poBLIE
Tema ypoka KonTposbnbie | IlpakTnueckue
n/m Bcero oOpa3zoBaTreJibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE [TOJIOXKEHUS MOJIEKYJIIPHO-
1 KAHETUYECKOW TEOPUU U UX ONBITHBIE 1 brommorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJATBEPKACHHUS
2 Macca u pa3mep aTOMOB M MOJIEKYII 1
3 Mopenu TBEpAOrO, JKUIKOTO U 1 bubmmotexa LIOK
ra3000pa3HOr0 COCTOSHUU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUM BelleCTBa Ha 1
OCHOBE MOJIOKEHU I MOJIEKYJSPHO-
KUHETUYECKON TEOPUHU
5 Kpucrannuueckue n amopdHbie Tena 1 brbmmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallUJUISIPHOCTb. 1 bubmmotexa LIOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciMpeHue U CKaTue 1 bubmorera [OK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEPATYPhI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHIL
Buyrpennss sneprusi. CnocoObl H3MEHEHUS bubnuoreka [IOK
9 . 1 :
BHYTPEHHEW SHEPIUu https://m.edsoo.ru/ff0a5c60
bubamnoreka LIOK
10 Bunbr Tennonepenaun 1 H

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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VYpox-koudepennus "lIpakrudeckoe

11 M CIIOJIb30BAHME TEMIOBBIX CBOMCTB BEIECTB bubmmorera LIOK
B " https://m.edsoo.ru/ff0a65c0

Y MaTepUasoB B LIEJSX SHEProcOepexeHus

12 KonndgecTBo Temnotsl. Y aeapHas bubmuoreka [IOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OallaHca. bubamnorexa LIOK

13
TennooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padora "Uccrnenoanue

14 PaTop p6 A bu6moreka [IOK
ABIICHIA VTGHHOO MevHa 1P H"CMGHMBaHHH https://m.edsoo.ru/ff0a6a98
XOJIOIHOM U TOpSYEH BOJIBI
Pacyer konmuuecTBa TEMIOTHI, HEOOXOUMOTO

15 JUIS HarpeBaHUsI TEJIa U BBIJCIIEMOTO UM
MIPHU OXJIAXKICHUH
JlabopaTtopHas pabora "OnpeneneHue bubnmnoreka [IOK

16 . :
YIETHHOW TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TONauBa. Y IeabHasl TemioTa bubnmnoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7h5a
[InaBnenue u oTBepaeBaHue

18 HCTAUTMYECKUX 221 VYaenbHas Teniaora brbmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
MIJIaBICHUS

19 JlaboparopHuast pabota "Onpenenenue bubmmoreka [IOK
YAEJIBbHOU TEIIOTHI M1aBJaeHuUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBanue U KOHICHCAIHUS. bubamnoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenpHas Teriora

21 apooOpa3oBaHUs U KOHJCHCAIIUH. bubmuotexa LIOK

3aBHCHMOCTh TEMITEPATYPBI KUTICHUS OT
aTMOC(EpPHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786c¢c
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22

Brnaxuocts Bozayxa. Jlaboparopuast pabora
"OnpeneneHne OTHOCUTENbHOUN BIAXKHOCTH

BO3myxa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aau Ha onpe/ielIeHHE BJIAKHOCTH
BO3yXa

24

[TpuHUIMTIB paOOTHI TEMIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBuraTesib BHyTpeHHETO
CropaHus

25

KII TenmoBoro nBurarens. TerioBsie
JIBUTATEIIN U 3aIlMTa OKPYKAIOLIEH Cpebl

bu6mmoteka [IOK
https://m.edsoo.ru/ffla7c7c

26

3aKoH COXpaHEHUs U NPEBPAILECHUS YHEPTUHU
B TEIUIOBBIX IIpOLIECCAX

27

[ToaroroBka K KOHTPOJIEHOM paboTe 1Mo TeMe
"TertoBrle ABieHUs. 3MeHenne
arperaTHbIX COCTOSIHHWU BellecTBa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponwsHas padota o teme '"TermoBbie
siBJIEHUS. VI3MEeHEeHHEe arperaTHbIX COCTOSHU I
BelecTa'

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzanus Ten. [[Ba poaa
AIEKTPUYECKUX 3apsIOB

30

VYpok-uccienoBanue "IneKTpU3anus Tel
WHJIyKIIMEH U PU COMPUKOCHOBEHUH "

31

BianmMopelicTBue 3apsHKEHHBIX Tell. 3aKOH
Kynona

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

32

Onexrpuueckoe nojue. HanpspkeHHOCTh
asekTpuyeckoro nouis. [IpuHuun
CYNEPIO3UILINH AJIEKTPUUIECKUX TOJIEH

bu6mmoTteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexrpuyeckux 3apsioB.



https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a87e4
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OnemeHTapHbIl 3apsaa. CTpoeHue aToMa

34 [IpoBOAHMKYN U TUAIIEKTPUKH. 3aKOH bubanoreka LIOK
COXpaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHHE CBOMCTB bubmotexa LIOK
JJICKTPUYECKUX 3apsi/ioB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUM TOK, YCIOBHUSI €T0
36 cymecTBoBaHus. Mcrounuku bubmmorexa TIOK
yi ) https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 Tleii bu6mmoreka [IOK
CHCTBUA SIICKTPUHCCKOTO TOKA https://m.edsoo.ru/ff0a96h2
Ypok-uccinenoBanue "JleiicTBue
38 AJIEKTPUYECKOTO TOJIsi Ha IPOBOJHUKHI U 1
JUAJICKTPUKH"
39 DIIEKTPUUYECKUI TOK B METAIUIAX, KU KOCTAX bubmuotexa LIOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKasl 1erb 1 € COCTaBHbIC YaCTH
a1 Cwuuta Toka. JlabopaTtopHas pabota 05 bubmmoreka [IOK
"M3mepeHne U peryaupoBaHue CHIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexkTpuueckoe HampsbkeHue. Bonbrmerp.
42 JlaboparopHnas padora "Uzmepenue u 0.5 bubmotexa HOK
paTopHasi p P ' https://m.edsoo.ru/ff0a9e 14
peryiupoBaHuE HAPsSHKEHUS"
ConpoTuBJI€HHUE TPOBOIHUKA. Y IETbHOE bubnmnoreka [IOK
43 _
COMPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnas paborta "3aBHCUMOCTh
3JIEKTPUUYECKOTO COMPOTUBIICHUS bubnuoreka [IOK
44 1 _
MPOBOJHUKA OT €r0 JUIMHBI, IIJIOLLAINA https://m.edsoo.ru/ff0aa738
MOMEPEYHOTO CEUCHHU S M MaTepruaia”
45 3aBUCHMOCTH CHJIBI TOKA OT HAPSDKEHUS. bubnmnorexa [IOK
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3akoH OMa 17151 ydacTka LENU

https://m.edsoo.ru/ff0aad4a

JlabopaTtopnas pabora "Uccnenoanue
3aBHCHUMOCTH CHJIBI TOKA, HAYIIETO 4Yepes3

bu6nunoreka [JOK

46
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3ucrope”
47 [locnenoBatenbHOE U MapaiedbHOE
COCIMHEHUSI IIPOBOHUKOB
Jlabopatopnas padota "TIpoBepka mpaBuia
48 CJIO’KEHU S HANIPSHKEHU W TTPU bubnuoreka [IOK
[OCJIEIOBATEIBHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”
Jlaboparopnas padora "TIpoBepka mpaBuina
49 st cfmm lioxa 1;1 U ra aJ'IIj'IeJ'IBiOM ’ butmmorera LIOK
8 puap https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
50 Pemenue 3amau Ha npuMeHeHnue 3akona Oma bu6mmoteka [IIOK
U1 Pa3IMYHOTO COEAMHEHU S TPOBOAHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaboTta 1 MOIITHOCTH JIEKTPUYECKOTO TOKA. bubnuoreka LIOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHuas padora "OnpeneneHue bubmmoreka [IOK
paboThl U MOLHOCTHU AJIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTprUYecKre IenH U MoTpeduTenu
53 AIEKTPUYECKOi sHepruu B ObITy. KopoTkoe buommorera LIOK
p p Y- RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe
54 "DneKkTpuueckue 3apsapl. 3apsKEHHBIE Tena bubnmnoreka [IOK
1 ux B3aumoieicTBus. [locTosHHbBIM https://m.edsoo.ru/ff0abd2c
AJEKTPpUYECKU TOK"
95 KoHTtponbsHas paboTa mo teme bubnuoreka [IOK
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"Inexrpruueckue 3apsbl. 3apsLKeHHBIE Tela
U uX B3aumoaencTeusl. [locTOSITHHEBII
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 [locTostHHBIE MATHUTHI, KX B3aUMO/ICHCTBHE
57 VYpok-uccinenoBanue "M3yduenne mnosnei 1 bubnmnoreka [IOK
MMOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarHuTHoe mosie 3eMiId U bub6moreka [IOK
€ro 3HauyeHue I )KU3HHU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OneiT OpcTena. MarauTHoe moJie
59 3JICKTPUYECKOTO TOKa MaruutHoe moJje bubmorexa [IOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue JIEKTPOMArHuTOB B TEXHUKE.
60 JlaGopatopHnas pabota "M3ydenue aencTBus 0.5 bubmorera [OK
| ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsl Ha MPOBOAHUK C TOKOM
DNEeKTPOABUTATEND TTOCTOSHHOTO TOKA.
Hcnons3oBaHue ayeKTpoaBUraTeseii B
61 TEXHUUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE bubmoreia OK
Y , ' https://m.edsoo.ru/ff0ac86c
JlaGoparopHas pabota "KoHncTpynpoBanue u
u3ydeHue padoThl dNEKTpoABUTATENS "
62 Omnpitel @apazes. 3aK0H JIEKTPOMATHUTHOM
naaykuuu. [Ipasuio Jlenna
DnekrporeHeparop. CrocoObl MOTyIeHHS
63 AIEKTPUYECKOI SHEPTUHU. DIEKTPOCTAaHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJIBHOW paboTe 1O TeEME
"DEKTpUUECKNE U MAarHUTHBIC IBJICHUS"
65 KonTponwsHas pabota mo teme bubamnoreka LIOK

"DeKTpUUECKNE U MAarHUTHBIC IBJICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
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66 PezepBHbIii ypok. PaboTta ¢ TekcTamu 1o 1 bubnmnoreka LIOK
Teme "TeroBeie sBICHUA" https://m.edsoo.ru/ff0accSe
67 PezepBHblii ypok. PaboTta ¢ TekcTamu 1o 1 bubmuotexa LIOK
teMe "[IoCTOSIHHBIN 31eKTpUYecKuii TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHbIii ypok. PaboTta ¢ TekcTamu 1o 1
TeMe "MarauTHbIE ABJICHUS"
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
Ne nu¢p poseie
Tema ypoka Kontpoabubie | [lpakTunueckue
n/m Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 Mexanndeckoe nBHKeHUE. MarepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka IIOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE psAMOJIMHEIHOE IBUIKCHHE 1 bubmmorexa TIOK
p pAMOJ A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE pAMOJIMHEHHOE TBU)KCHUE. 1
CpenHsis ¥ MTHOBEHHAs CKOPOCTh
[IpsmonuHeitHOe paBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JBYKEHHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSIMOIUHEHHOTO
6 PaBHOYCKOPEHHOTO JBHKeHUS. [ paduk 1
CKOpOCTH
JlaboparopHuas pabota "Onpenenenue
7 K pHI/ISII)T nfn Y paBH d KOPEHHOM 1 1 buommorexa TIOK
yexope © pup . oyckope ? https://m.edsoo.ru/ff0adb18
JIBYKCHUH 110 HAKTOHHOM TIOCKOCTH
8 CBobonHoe magenue Ten. OnbiTel [ anunes 1
PaBHOMEpHOE ABMIKEHHE I10 O HOCTH.
9 Ilepuo I/II) yacTtoTta obpa eHH;{cp Jy_I)IIfIHefIHaHH 1 Bummorexa TIOK
pHOa pattl ' https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTETEHOE YCKOPEHUE 1
11 IlepBslii 3akoH HeroToHa. Bekrop cuiel bubnuotexa LIOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bu6mmotexa LIOK
PaBHoaeiicTByIOIIIAs cuia https://m.edsoo.ru/ff0ae72a
. bubmuoreka [IIOK
13 Tpetuii 3akoH HptoToHa. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenne 3amay Ha mMpUMEHEHHUE 3aKOHOB bubnuoreka [IOK
14
HeroToHa https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
15 Cuta ynpyroctit. 3ok [yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaboparopHas pabora «Onpenenenre bubmuorexa [IOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ffO0aee28
bubmuoreka IIOK
18 1T TpeHis https://m.edso0.ru/ff0af738
19 p C bubmuoreka [IIOK
emeHue 3a1a4 mo teme «Cuia TPeHUs» https2/m.edsoo.ru/ff0afa2s
JlabopaTtopHast pabota "OnpeneneHue bubnuoreka [IOK
20
Kod(UIIeHTa TPEHUSI CKOJIBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau no teMe '"3akonnsl HploToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuoreka LIOK
22
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MMaICHUSI https://m.edsoo.ru/ff0af044
VYpok-koHpepeHuus "J{BUxKEHUE Te BOKPYT
23 rpaBuTanoHHoro nentpa (Comneynas
cucrema). ["amakruku"
Pemenue 3amau o teme "Cuma TSHKECTH U bubmuoreka IIOK
24 _
3aKOH BCEMHUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 IlepBast kocMuyecKass CKOPOCTb. bubnuotexa LIOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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HesecoMocTs U neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuanbHOM TOUKH.

26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubnmnoreka [IOK
TBEPIOTO TeJa C 3aKPEINIEHHOW OChIO https://m.edsoo.ru/ffOafe36
BpAaICHUS
27 MowmenT cuisl. LleHTp TsDKecTH
Pemenue 3amad mo reme "MOMEHT CHIIBL. bubmoreka [IOK
28 :
LenTp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIbHOM paboTe 1Mo TeMe
29 "MexaHnYeCKOe IBHIKEHIE Bubmorera IIOK
N | ' https://m.edsoo.ru/ffob0408
B3aumopericrBue ten
KonTponbHas pabota o teme
30 "MexaHH4YeCKOe IBHIKEHUE Bubmorera IIOK
. \ ) https://m.edsoo.ru/ffob06ec
BzaumoneiictBue Ten
Nmnynsc Tena. UMnynsc cuiibl. 3aKoH
31 COX ZHCHI/ISI HMIT nLZa Yupyroe u bubmorexa [IOK
P Y . pyT https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBUE
39 Pemenune 3amay mo treme "3akoH COXpaHEHUs bubmoreka [IOK
uMITyabca' https://m.edsoo.ru/ffOb096¢
33 VYpok-koHdepenius "PeakTuBHOE JBH)KCHUE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuieckas paboTa i MOIIHOCTE https://m.edsoo.ru/ff0b0a84
35 Pabora cuiibl TSDKECTH, CUIIbI YIIPYTOCTH U but6mmotexa LIOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGoparopHas pabota «Onpeznenenue
36 PpabOThI CHJIBI TPEHHS TIPH PAaBHOMEPHOM

JABHUKEHUMH TECJIa 110 FOpHSOHTaHBHOfI



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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MMOBCPXHOCTU»

Cas13b 2HEepruu 1 padoThl. [loTeHnanpHas

37
SHEprus

38 Kunernueckas sueprus. Teopema o but6mmotexa LIOK
KUHETUYECKOU DHEPIUU https://m.edsoo.ru/ffOb0c32

39 3aK0H COXpaHEHUs SHEPTUH B MEXaHUKE

40 JlaboparopHas pabora «/3ydeHue 3akoHa bubnmoreka [IOK
COXPaHEHUS YHEPIUN https://m.edsoo.ru/ffOb12fe

a1 KomnebaTenbHoe IBHIKEHHUE U €T0 bubmuoreka IIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858

4 3aryxaronme KoiebaHus. BeIHYyKICHHBIC bubnmoreka [IOK
kosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0

43 MaTtemaTH4eCKUi U NPYKUHHBINA MAsTHUKA
VYpoxk-uccnenoBanue «3aBUCHUMOCTb IIEPHOJIA

“ p 6I/I Jj TTOBaHU BHCHMOCTb ITEPUOJ BuGmiorexa LLOK
KOJIeOaHMH OT KECTKOCTU MPYKUHBI U MACCHI https://m.edsoo.ru/ffob197a
rpy3a»

45 [IpeBpartieHne SHEPIUU MPU MEXAHUUYECKUX
KOJIeOaHM X
JlabopaTtopHas padora «Onpeaenenue

6 paTopHastp 5 P ZE Bu6nuoreka [JOK
YaCTOTHI U MTEPUO/Ia KOJICOAHUH TTPY>KHHHOTO https://m.edsoo.ru/ffoblaec
MasITHUKa)
JlaboparopHuas padora «IIpoBepka

47 PaTopHAZp P é) . bubmoreka [IOK
HE3aBUCUMOCTH MTeproa KoJiebaHui rpysa, https//m.edsoo.ru/ffob197a
MO/IBEIIEHHOTO K HUTH, OT Macchl TPpy3a»
Mexanunueckue BoiaHbl. CBOMCTBA

48 I bu6mmoreka [JOK
MCEXAHUHCCKAX BOIH. 1IPOAOJILHBIC 1 https://m.edsoo.ru/ffOb21fe
MTOTIEPEYHBIC BOJHBI

49 VYpok-koHpepenIus "MexaHnYeCKre BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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B TBEpAOM Tene. CelicMuueckre BOJIHbBI"

50 3Byk. PactipocTpanenue u oTpakeHue 3Byka
51 VYpok-uccnenoBanue "HabmroaeHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHI PE30HAHC
Ypoxk-koHdpepeHus "YIbTpa3ByK U bubnmoreka [IOK
53 \
uH(}pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe
54 "3aKoHBI COX] aHeHIfH MexaHqueCKHe bubmmorera LIOK
P ’ https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJTHBI"
KonTposbHas pabota o teme "3akoHbl
55 coxpaHeHUs. MexaHnueckue KojaeOaHus u
BOJIHBI"
56 DJIEKTPOMarHuTHOE TOJIe. bubmmorexa [IOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
Ypoxk-koHpepennus "llkara
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcnonb30Banue bu6mmoTtexa LIOK
AJIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3un"
VYpok-uccnenoBanue "M3yueHne CBONCTB
P V1 bubmuoreka IIOK
59 AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6¢
MOOUITEHOTO TenedoHa
60 Pemmenue 3aau Ha onpeesieHne YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIEKTpOMarHuTHasi MPUpPoJia CBETA. bubnuoreka LIOK

CxopocTts cBeTa. BomHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b2abe
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Hcrounuku ceera. [IpsmonuHeiinoe

62 acmpocTpaHeHue cBera. 3atMenust CoyHia u bubmmorera LIOK
pactipoctp ) H https://m.edsoo.ru/ff0b3658
JIynb1
3akoH OTpakeHUs cBeTa. 3epkana. Pemenue
63 3a1a4 Harl)'l MMCHCHHE 3a1<01fa OTpaKCHUS bubmorexa [IOK
g P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS bubnuoreka LIOK
64
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTPEHHEE OTPAKCHUE CBETA.
65 Hcnonb BZE; MTOJTH f BH HHET buommorexa TIOK
CHOIB30 © MOJHOTO BHYTPEHIETO https://m.edsoo.ru/ff0b3c5c
OTPaKEHHS B ONTHYECKUX CBETOBOJIAX
JlaboparopHuas padora "ccnenoBanue
66 3aBHCHUMOCTH YIJIa MPEJIOMIICHHS CBETOBOTO
Jqyda OT yIIa MaJieHus Ha TpaHulLe "BO3IyX-
crexino™
VYpok-kongepenuus "McnonszoBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAsI CBS3b"
bu6nuoreka [IOK
68 J .0
HH3HL ATHHCCRAZ CHIA JHHSH https://m.edsoo.ru/ffob3f2c
. bu6mmoreka [JOK
69 IT 0
OCTPOCHHE HIODPBRCHHM B THH3AX https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Omnpenenenue
70 do pH rp a pT SHUS U II)'ITII[/I‘{ KO CHJIBI butmmorera LIOK
KYCHOTO paceto OTITHHCCKOM € hitps://m.edso0.ru/fi0b4206
cobuparoeit TUH3bI"
71 Ypok-kordepenuus "OnTuyeckre TUH30BbIC bubnmoreka [IOK
npuOopsr" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak onTUYeckas cucTema. 3peHue bubmoreka [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b4684

Ypoxk-koudepenuus "Jledexrsr 3penus. Kak

73 "
COXpaHUTh 3peHue
Pasnosxenue 6enoro ceeta B criekTp. OTBITHI
74 He C P bubmuoreka IIOK
10ToHA. CJI0)KEeHUe CIEKTPaIbHBIX [[BETOB. https://m.edso0.ru/ffOcOf4c
Hucnepcus cera
JlabopaTtopnas padota "ONBITHI 11O
75 Pa3JI0KEHHIO OEJIOTO CBETA B CIEKTP U bubmorexa [IOK
BOCIIPUSATHIO [IBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
Ha0JII0IEHUH Yepe3 [IBETOBbIE QUIBTPHI"
VYpok-npakrrkym "BoiHOBBIE CBOMCTBA
76 CBETa: qucriepcus, MHTepdepeHnus u
nudpaxmus
27 OmnwiTel Pezepdopna u nmanerapHas MoJIeb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u MOIIONIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBanThl. JInHeiuaTelie cCieKTpsl https://m.edsoo.ru/ffO0c144c
Ypok-npakrukym "HaOmroneHue criekTpoB bubnuoreka LIOK
80
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakruBHOCTD U €€ BUIbI bubmorexa TIOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aromHOrO sifpa. HykmoHHas bubnmoreka [IOK
MOJIeIb https://m.edsoo.ru/ff0c18ac
Bbu6nuoreka [JOK
P .
83 a/IMOaKTUBHBIC MTpeBpalieHus. M30Tomb! https://m.edsoo.ru/ffoclald
84 Pemenue 3amad mo teme: "PaguoakruBHBIC bubmoreka [IIOK

npeBpareHus"

https://m.edsoo.ru/ffOc1b4da
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85

Ilepuon nonypacnana

VYpok-koHdepenuus "PaanoakTuBHble

bu6mmoreka [IOK

86 U3IIy4€HUS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiuy. 3aKOHbI COXpAaHEHUS but6mmotexa LIOK
3apsiA0BOTO U MAacCOBOIO YK CET https://m.edsoo.ru/ff0c1c58
OHeprus cBsA3U aTOMHBIX siiep. CBs3b Macchl bubmmotexa LIOK

88 U DHEPIUHU https.//m.edsoo.ru/ffOc1d7a

89 Pemenne 3anay no reme "Anepueie peakuuu"

90 Peakuuu cuHTE3a M IeneHus Saep. bu6mmotexa LIOK
Hctounuku sHeprun ComnHia U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypox-koHpepeHua "SnepHas 3HepreTuka.

91 JlelicTBHS pai0aKTUBHBIX U3TY4EHHUI Ha
KUBBIC OPraHU3MBbI"

[TonroToBKa K KOHTPOJIBHOW paboTe MO TeMe

92 "DIEeKTPOMarHuTHOE TOJIE. bubmmorexa [IOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
saBjeHus"

KonTponbHas pabota o teme

93 "DJIeKTpOMarHuTHOE MOJIE.
DneKTpoMarHuTHeIe BOJIHBI. KBaHTOBBIE
sBJeHUA"

94 [ToBTOpenue, o6o0menmne. JlaboparopHsie bubnuoreka LIOK
paboTsl 1o Kypcy "B3anmopeiicrBue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o0oOmeHue. Pemenue

95 pacueTHBIX U KAYECTBEHHBIX 3a7au 110 TEME bubmorexa [IOK

https://m.edsoo.ru/ff0c2572
"TerioBble MpoLecchl”
96 [ToBTOpenue, o6061meHue. Pemenne bubmuotexa LIOK

PaCUYCTHBIX U KAUECTBCHHBIX 3aJ1a4 I10 TEMEC

https://m.edsoo.ru/ff0c2a22
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"KITJI TennoBeix nBurarenei”
IT , 0000 . P

0 oBTOpeHue, 0000meHue. Pemenue . BuGmiorexa LOK
pacueTHBIX U KAYeCTBEHHBIX 33]a4 110 TeMe https://m.eds00.ru/ffoc2h30
"KII[{ snexkrpoycTaHoBOK"

98 [ToBTOpeHue, 0606meHue. JlaboparopHble 1 1 bubnuotexa LIOK
paboThl 1o Kypey "CBeToBbBIC SIBJICHHS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0606menue. Padora ¢

99 " 1 bu6mmotexa LIOK
TEKCTaMH "no TeMe "3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ffoc2d6a
MEXaHUKE

100 [ToBTOpenue, 0606menue. Padora c 1 bubnmotexa LIOK
Tekctamu 1o Teme "Konebanust u BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padora c 1 bu6mmoteka LIOK
TekcTaMu 1o TeMe "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padora c

102 TekctaMu 1o TeMe "KBaHTOBas U simepHast 1
¢dusmka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» ®usnka, 7 knacce/ [epeimkun .M., BanoB A.U., AkiimonepHoe 00IIecTBO
«M3narensctBO «IIpocBenienre»

» ®usnka, 8 kmacce/ [lepeimkun A.B., O61IeCTBO ¢ OTpaHUYCHHO U
O0TBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe o01ecTBo « M3 1aTenscTBO
«IIpocBenieHne»

» ®dusuka, 9 knace/ [epoimkun A.B., I'ytauk E.M., O611ecTBO ¢ OrpaHuyeHHO N
OTBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe o611ecTBO «M3marenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

duznka. 7 k1. Metoandeckoe mocooue/ H. B. ®unonosny. — 2-¢ u3 .,
crepeotun. — M. : JIpoda, 2015.
®usnka. 8 k1. Meroanueckoe nocooue/ H. B. ®usmonoBud. — 4-e u3 .,

nepepad. — M. : Ipodpa, 2020.
®duzuka 9 k1. Meronnueckoe nocodue/ E.M.I'ytauk, O.A.Yepnskona. - M.:

Hpoda2016.

HU®POBBIE OPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET
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