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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HaA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepanbHOil paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conmepxanne mporpamMmbl M0 (U3MKE HAMpaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH OOYYalOUIMXCA W OpPTaHU3aIUIi0 U3YyYeHUS
bu3MKM Ha JAEATENbHOCTHOM oOcHOBe. B mporpamme mo ¢u3uNKe YYUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanusainuu TpedoBanuiik ®I'OC OO0
TJTAHUPYEMBIM JTUYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIC CBS3M €CTECTBCHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no pusuke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOyudeHus (IO Kijaccam), mpejiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJECPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuXxCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHS METOJMYECKOU
MOMOIIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl 0 y4eOHOMY MPEMETY.

®duzrka SABISETCS CHUCTEMOOOpA3yIOMUM Ui  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
W SIBIICHWM, M3y4aeMbIX XUMHEH, Ouonorueu, acrpoHomuend u (HU3NUECKOU
reorpadueii, BHOCHUT BKJIAQJ B €CTCCTBEHHO-HAyYHYI) KapTHHY MHDA,
MPENOCTaBIsieT HaumOoJsiee SICHbIE O00pa3ilbl MNPUMEHEHHs HaydyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOC00a MOIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 riaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe y o0ydarouiuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CJIEIYIONUMH KOMIIETEHTHOCTSMH, XapaKTePU3YIOMHUMH €CTECTBECHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBICHMUS;

e OIIEHWBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHMSI,

e HHTEPIPETHUPOBATh  JAHHBIE W  HCIIONB30BaTh  HAYYHBIC
JI0Ka3aTeJIbCTBA /IS OJTYyYEHHUS BHIBOJOB.

[enmn wusyueHuss (U3MKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuu mnpenogaBaHusi yyeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX oOpranuzanusax Poccuiickoit ®enepauuu, peanu3yronx
OCHOBHBIE 00111e00pa3oBaTeIbHbIE MPOTPAMMbI, YTBEPXKIEHHOU pElICHUEM



Komnernn Munncrepersa npocseienust Poccutickoii @enepanuu (IpoTokoa oT 3
nekaopst 2019 r. Ne ITK-4BH).
Heian nudyyeHus pU3UKHU:

npuoOpeTeHne HMHTEpeca W CTPEMIICHUS OOy4alomMXCsl K HayqYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢opMHpoBaHHEe HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ylbTaTa H3Y4YCHUs
OCHOB CTPOEHHS MaTepuH U (PyHTaMEHTAJIbHbBIX 3aKOHOB (DU3UKH;
dbopMupoOBaHUE TPEICTABICHUA O pOJIK (U3HKU AJS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEJICTAaBICHUH O  BO3MOXHBIX  cepax  Oyaymien
npo(hecCHOHATBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B ’TOM HalpaBJICHUH.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (pU3WKe Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

npuoOpeTeHrue 3HaHWUM O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATh (DU3UUYECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHME METOJOB pEIICHHS MPOCTEHINNX pacu€THBIX 3amad ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIOJIHATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEJAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHDOpMaIel GU3NIEeCKOro Coep>KaHusd,
BKJIIOYAsi HTH(POPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (U3UKHU, aHAIHU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepamu podheCCUOHAIBHON JeATeIbHOCTU, CBSI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
kiacce — 68 wyacoB (2 yaca B Hemenmo), B 9 kinacce — 102 yaca (3 yaca B Heneio).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadopaTOPHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, yUuTeNlb AEJaeT BbIOOp MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HHIWBUAYATHHBIX OCOOEHHOCTEH
OOy4JaroIuMXxcs, CIHUCKA AKCIICPUMEHTATBHBIX 3aJaHHM, MpEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IOZHAHUM OKPY:KAIOWIEro Mupa.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyeckue SBICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3Mmepenue ¢usnyeckux BenuuuH. Dusnueckue
npuoopsl. [lorpenmHocts n3mepennii. MexayHapoaHasi cucTeMa eIMHULL.

Kak ¢usuka u [pyrue ecTeCTBEHHbIE HAyKd H3Y4alOT MPHUPOIY.
EcTecTBeHHO-HAyUHBIM METOJ TMO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue Pu3NYecKUX SBJICHUN ¢ TOMOILIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SBJICHUS.
2. ®usnueckue MpuOOPHI U NPOUEAYpa MPSAMBIX U3MEPEHUIN aHAIOTOBBIM H
HU(POBBIM PUOOPOM.
Jlabopamopnwie padbomol u onvimol.
1. OmpeneneHne UEHbI EIEHUS KAkl U3MEPUTEIHLHOTO NpUOopa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenue o0bEMa )XKUIKOCTH U TBEPAOTO TETA.
4. OnpeneneHue pa3MepoB MAJIBIX TE.
5. M3mepenue TeMmeparypsl HNpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bI: NAIBHOCTH IONETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JIbIlle, YeM OOJbIlIe BHICOTA
IyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBEJI€HNUsI 0 CTPOEHUHU BellecTBA.

CrpoeHne BemiecTBa: aTOMBl M MOJIEKYJIB, WX pa3mepsl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactuil BemecTBa. CBSA3b CKOPOCTHM JBWKEHHMS YacTHL[ C
TemriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeiicTBue dwacTwuil
BEILIECTBA: IIPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEW U TBEPIBIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HabGmonenue ~ siBiieHHH,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomul u onvimul.

1. OueHka JuaMeTrpa aroMa METOJOM DPsoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OmbITHI 1O HAOTFOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBu:xkeHHe U B3aMMOIeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsAsI CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacu€r mytu u
BPEMEHU JIBUKECHUS.
SlBnenue wuHepuuu. 3aKOH MHEpUUHU. B3anmoAeHCTBHE TENI KakK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBHWXEHHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BeleCTBa.
Cuna kak xapakTepHCTHKa B3auMojehcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS U CuUia
TskecTd. CHila TSDKECTH Ha IpyruX Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX IO OJHOM mpsiMoM. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHM4eCcKOro JBUXKEHUS Tea.
2. N3mepeHune cKkOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUs! HUHEPLIMH.
4. HabGmroneHune u3MEeHEHUs! CKOPOCTH TIPU B3aUMOICHCTBUM TEI.
5. CpaBHEHHE Macc 10 B3aUMOAECHCTBUIO TEN.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX 10 OJHOU MPSAMO.
Jlabopamopnwie padbomot u onvimeol.
1. OmnpenesieHrEe CKOPOCTU PAaBHOMEPHOIO JIBM)KEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. OmpeneneHue CpelIHE CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT IPUII0KEHHOMN CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBXEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. laBienne TBEPABIX TeJI, s KMIKOCTEH 1 ra3os.



Hasnenue. CriocoObl yMEHBIICHHS U YBEJIMUEHUs AaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJi€HHUA raza OoT o0béma, TemmepaTypsl. [lepemaua mnaBieHus
TBEPABIMU TEJIaMH, KUJIKOCTAMU W ra3zamu. 3akoH [lackans. [TaeBmatmueckue
MaIIMHBI. 3aBUCHUMOCTh JABJICHHS KHUAKOCTH OT TUIyOWHBI. [ MapocTaTHUecKuid
napagokc. Coobmatomuecs cocybl. [ mapaBindecKkne MeXaHu3MBbl.

ATtmocdepa 3emun U atmocdepHoe naBieHHe. [IpuUMHBI CyIEeCTBOBaHHUS
Bo3nymrHONW 00o0noukn 3emi. OmbiT Toppuuermmm. M3mepenune aTtmochepHOTo
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOTO JAaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopk! 1715t M3MEpeHust aTMOC(HEPHOTO TaBICHHMS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJO. BeITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3gyxoraBanue.

Jemoncmpayuu.

o vk w N
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3aBUCHUMOCTH JaBJICHUS T'a3a OT TEMIIEPaTypHI.

Ilepenaya naBieHUs )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne eUCTBUSA aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTD BBITAIKHWBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHONW YacTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBEeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYciioBue miaBaHus TeN: IUIABAHUE WJIA MOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopnvie padbomot u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

OnpenesnieHue  BBITAJKUBAIOIIEW  CUJIbI, JEWCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO
B )KMJIKOCTH, OT MacCcChl TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIIKUBAIOIIEH  CHUJIBI,
JEUCTBYIONIEH Ha TEIO0 B JKUAKOCTH, OT 00bEMa TMOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JIA U OT IJIOTHOCTHU JKUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKH U
OIIpEIEIIEHUE €€ TPYy30IO0ABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTH. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IlpaBuio
paBHOBecus pbruara. [IpuMeHeHre npaBuia paBHOBECHUs phluara K OJIOKY.



«3onoroe mnpaBuno» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHIMaNbHAs DJHEPIUs.
[IpeBpalieHre 0JTHOrO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimot.

1. Omnpenenenue pabOTHI CHIIBI TPEHHUS MPH PABHOMEPHOM ABIXKCHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBaHue yclnoBUM paBHOBECHS pblyara.
3. H3amepenue KIIJ[ HakIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.
8 KJIACC

Pa3nen 6. TenJioBble ABJIEHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB U MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ IOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJIAPHO--KNHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUA. TEeIUI0BOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBs3b TeMIeEpaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKCHHS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPIUH:
Temionepeaaya u COBEpILICHUE padoTHI. Buasr TEIIoNEepeAaUM:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlnaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHxaeHcamus. Mcnapenwe. Kunenume. YnpenbHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JTaBJICHHSI.

BnaxHocTts Bo3nyxa.

DHeprus TOIUIMBA. Y JeTIbHAs TEIUIOTAa CTOPaHUs.

[Tpunuunel paboTsl TeroBeix aBurateneit KIIJ[ TemmoBoro aBurarterns.
TerioBble ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MIPEBPALIEHUS SHEPTUHU B TEILIOBBIX MPOIieccax.

Jlemoncmpayuu.

1. Habnrogenue 6pOoyHOBCKOTO ABHKEHHUS.



vk W

HaGmonenne nuddysuu.

Habmroienue siBleHN CMauYMBaHUS U KaTWJUISIPHBIX SIBICHUH.
Habmro1eHue TermoBoro pacuimpeHus Tel.

V3meHeHue maBieHHs ra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WIIH
OXJTAKICHHH.

[TpaBuiia M3MEpEeHHSI TEMIIEPATYPHI.

Buae! rennonepenaymn.

OxJaxJieHUe NPy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHnH padOThl BHEITHUMH CHIJIAMH.

. CpaBHEHME TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.

. Habmroienue kunenus.

. Habmroienue nocTosiHCTBa TeMIEpaTyphl IIPH MJIaBICHUU.
13.

Moenu TenI0BBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JCHCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3Ayxa B OAJJIOHE HITIPUIIA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIICHUSA BO3yXa OT €T0
00bEMa 1 HarpeBaHUs U OXJIAXKICHUSI.

[IpoBepka runoTe3bl TMHEHHONU 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPyOKEe OT TeMIEepPaTyphI.

HaGmronenne wu3MeHeHHs BHYTpPEHHEH OHHEpPruM Tella B pe3yJbTaTe
TeIIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue siBJICHUS TEIOOOMEHA MPU CMENIMBAHUN XOJIOJIHOW U
ropsiuyer BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOAOM  MpH
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.

Onpenenenue yaeaIbHOU TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCapeHusl.

OmnpeneneHue OTHOCUTENBHOM BIaKHOCTH BO3yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. DinekTpuyecKkne U MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JIBa popa anekTpuueckux 3apsanoB. B3aumopeicTBue
3apspKeHHBIX  Tenn.  3akoH KynmoHna (3aBUCMMOCTh  CWJIBI  B3aWMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh siekTpudeckoro mosst. IlpuHumn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsAaa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS AJIIEKTPUUYECKOrO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIEHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B )KHJIKOCTSAX U ra3ax.

Onextpuyeckad nenb. Cuma Toka.  DIEKTPHUUECKOE  HANPSKEHHUE.
ConpoTuBIIEHHE MPOBOJHHKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydactka nenu. llocnemoBaTenbHOE W MApajuIeNIbHOE — COCIMHEHHUE
MIPOBOJIHUKOB.

PaGora u MoOmIHOCTH »3yieKTpHYeckoro Toka. 3akoH Jlxoyns—JleHma.
DneKkTpudecKre ey U MOTpeOUuTenu 3IeKTpuideckoi sneprun B 0biTy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHUTHL.  B3auMonelcTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE MJIS KU3HU Ha 3eMJe.
OmeiT  Opcrena. MarauTHoe MOJIe  DJIEKTPUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSSHHOIO TOKAa. VCronb30BaHWE SIIEKTPOJBHUIATENIEd B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUK. [IpaBuio Jlenna.
DIJIEKTPOTreHEPATOP. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poa 3JIEKTPUYECKUX 3aPAJIOB U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHIYKIIUS.
3aKOH COXPAHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U JUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeliCcTBHS IEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B )KUIKOCTH.
. I'a30BbIi pa3ps.
. U3Mepenune cuiibl TOKa aMIiepMeTPOM.
. I3MepeHne 2eKTpUIECcKOro HAIIPSKEHNS BOJIBTMETPOM.
. Peocrar 1 Marazu cOnpoTUBIICHUM.
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. BzauMoericTBre mocTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie ToKa. JJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

DNEKTPOJIBUTaTElb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JEKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTh HANpaBJICHUS HWHIAYKIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HMKHOBCHHS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padbomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHHWIO DJICKTPU3AIMKM Tel MHAYKIMEH W IIpH
COIIPUKOCHOBEHUH.

HUccnenoBanne AEUCTBUSA JICKTPUYECKOIO II0JII HA TMPOBOJHUKH H
JTIAJIEKTPUKHU.

COopka u rmpoBepKa pabOThI JEKTPUUECCKOM 1IN MTOCTOSHHOTO TOKA.
N3Mepenue u perympoBaHUE CUIIbI TOKA.

N3mepeHnne u peryampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO YE€pPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKECHUSA HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh BJICKTPUYECKOTO
CONIPOTHUBIICHUSI TPOBOJHUKA OT €ro JIMHBI, IUIOMIAAN TONEPEYHOIrO
CEUYCHHS U MaTepuaia.

[IpoBepka mnpaBwiia CIOXKECHUS HANPSHKCHUHW TPU  ITOCIEI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [JId CWIbl TOKAa NPU MNapauieIbHOM COEAUHEHUU
pE3UCTOPOB.

Omnpenenenue padOThI AMEKTPUIECKOTO TOKA, UIYIIETO YepPe3 PEIUCTOP.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIACIIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO 4Y€pe3 JAMIIOUKY, OT
HaIpsHKESHUS Ha HEW.

Omnpenenenue KII/[ narpeBarensi.

HccnaenoBaHre MarHUTHOTO B3aUMOJICHCTBUS ITOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPpU  HX
00BbEIMHEHUH U Pa3JICIICHUU.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUSA
KaTylIKH C TOKOM M MAarHuTa OT CHJIBI TOKA W HaIpaBJICHUS TOKa B
KaTyIIKE.

18. M3y4ueHue nerCTBYSI MAarHUTHOTO TTOJISI HA POBOJIHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue paboThl JJIEKTPOIBUTATENS.

20. smepenue KII] anexkTpoaBuraTeIbHOM YCTaHOBKH.

21. OnBITBI TIO HKCCIIEIOBAHUIO SIBICHUSI 3JIEKTPOMArHUTHOW WHIYKIIUH:
WCCIICIOBAHUE W3MEHEHHWM 3HAYECHUS W HANPABICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuyeckue siBJIeHHS.

Mexannueckoe JBmkeHHE. MarepuanbHas Touka. (CuctemMa OTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBHKECHHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBrkeHue. HepaBHomepHoe npsiMOnIMHENHOE JBH>KeHUE. CpelHssi U MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHHOE nBMkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anuies.

PaBHOMEpHOE ABMXKEHHE MO OKPYXHOCTH. Ilepron m yactora oOpaileHus.
JInHerHas v yriioBas CKOpocTH. LIEeHTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herorona. Tpernit 3akoH HeroToHa.
[IpyHIMN CyTIEpIIO3UIIMHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbXKEHUS, Cuia
TPEHUS MTOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruiaHetr BOKpyr ComHma. IlepBasg xocMuueckas CKOPOCT.
HeBecoMmocTh U nieperpys3ku.

PaBHOBecue maTepuanbHON TOUkH. AOCONIOTHO TBEpJOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpanieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmmyneca. UMmynbe chibl. 3aKOH COXpaHEHUs
MMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanudeckass pabota W MOUTHOCTh. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEPTUM U padoThl. [loTeHIIMAbHAS YHEPTUS TeNa, TIOIHATOTO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SJHEPrUs CxKATOU NPy KUHbI. KuHeTnueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmronenue MexaHMUeCKOTO JBMIKEHUS Tella OTHOCUTEIHLHO Pa3HBIX TEJ

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

CpaBHEHHE ITyTE€N U TPACKTOPUI JABUKEHHUSI OJJHOTO M TOT'O K€ TeJa
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPAMOJIMHEUHOTO IBUKEHUS.
HccnenoBanue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHHS.

Habmtoienue NBUKEHUs Teja 0 OKPY>KHOCTH.

Habnronenne MexaHn4ecKHX SIBJIEHUN, IPOUCXOIAIIMX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENHHO KaOuHeTa GU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MAcChl Tejla M JECHCTBYIOLIEH Ha HETO
CHJIBI.

Haburoienue paBeHCTBa CHII IIPU B3aUMOACHCTBHUH TEIL.

N3meHeHne Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

Ilepenaya umirysnbca Ipy B3aUMOACHCTBUU TEIL.

[TpeoOpa3oBanus HEPrUM MIPU B3aUMOJICHCTBUU TEI.

CoxpaHeHne NMITyJIbCa IPU HEYIIPYTOM B3aNMOJICUCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COIOTHO YIIPYTOM B3aMMOJEHCTBUM.
HabGnronenne peakTHBHOTO JIBH>KEHHS.

CoxpaHeHHre MEXaHUYECKON 3HEPTUU IPU CBOOOAHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKON YHEPTUH IIPH IBH>KEHHUU TeJla IO JEHCTBHEM
IPYKUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ijis pa3roHa M JalbHEUIIETO PaBHOMEPHOTO
JBYDKCHUS IIAPUKA UK TEICHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHMKCHHS
IapuKa 1o HaKJIOHHOW ITIOCKOCTH.

OmpeneneHue YCKOPEHHS Tejla IMPU PaBHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBMKCHUHW 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TIPHU PABHOYCKOPEHHOM JIBIDKCHUU 0Oe€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIIIHUE MMPOMEKYTKH BPEMECHH OJIMHAKOBEHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJILHOTO JaBJICHHMS.

Onpenenenue ko3 GUIIMEHTA TPEHUSI CKOJIbKEHHUS.

Omnpenenenue XECTKOCTH MPY>KUHBI.

Omnpeneneaue pabOTHI CHUIBI TPEHUSI MMPU PABHOMEPHOM JIBIDKCHUHU Teja
10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.



10. Onpenenenne  pabOTHl  CHIIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUS YDHEPTUH.

Pa3zgen 9. Mexannueckue K0Jie0aHUA U BOJIHBI.

KonebarenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MeproI,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U IpYyKUHHBIM MadTHUKH. [IpeBpamieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKEHUU.

3aryxatomue ~— KojeOanws.  BweiHYX)7eHHBIE ~— KoieOaHus.  PesoHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHHueckux BOJH. [IpomosibHbIE H
NonepeyHbie BOJHBL. J[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJHbI B TBEPIAOM TENE, CEICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHQppa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronenue xojie0aHuil T€ MO JAEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U HA MIPYKHUHE.
HaGmronenue BIHY K ICHHBIX KOJIEOAHUN U pe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopnwie padbomol u onvimol.
1. OmpeneneHne 4YacTOThl M TepUojaa KOJIeOAaHM MaTeMaTU4ecKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U Mepruoa KojieOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproja KOJeOaHUI MOJIBEIIEHHOTO K HUTU

rpy3a OT JJTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpHOJia KoJIeOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBUCHUMOCTH TIEpPHOJa KOJIEOAHUU TPy3a, MOJABEUICHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  TlepuojJa  KoJieOaHUU
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaeHUS.

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE  TOJie.  DJEKTpOMarHuTHble  BoHBL.  CBOMCTBa
ANEeKTpOMarHuTHbIX BOJH. Illkama saekTpoMarHUTHBIX BOJIH. Vcmosib30BaHME
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DnexkTpomMarHuTHas npupoja ceera. CkopocTs cBeTa. BoiaHoBbIE cBOKCTBA
CBETA.

Hemoncmpauuu.

1. CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1. I3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOUIBLHOIO

TenedoHa.

Pa3zgen 11. CBeToBbBIE AABJICHUS.

JlyueBas  mogmens  cBera.  Mcrounukum ~— cBera.  IIpsamonuHenHoe
pacnpoctpaHenue ceera. 3atMenust ConHua u JIynel. Otpaxkenne ceta. [lnockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe BHyTpeHHEE
OTpakeHHe cBeTa. lcmonp3oBaHUE TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom omywedt B JsmH3e. Onruueckass cucTema (Qoroarrmnapara,
MUKpOCKONa M Tejeckona. ['ma3 kak ontuueckas cucrtema. BIM30pyKocTh u
JaJTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. OmnwiTel Hblotona. CroxxeHue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpssmMonuHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300paxxeHui B IUNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiaX.

[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xox mydeid B cOOMparoIie TuH3e.

XoJ Iy4el B pacCeUBaroLIeH JIUH3E.

[Tonyyenue n300paxeHuil ¢ TOMOUIBIO JUH3.

[TpuHun neiicTBus oToarmapaTa, MUKPOCKONA U TEJIECKONa.

10. Mopenp riasa.

11. Pa3noxenue 6emoro ceera B CIIEKT.

12. [Tony4yenue 6em0ro cBETa NMPH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCHUMOCTH YIJIa OTPa)KEHHsSI CBETOBOTO Jiy4da OT yIJia
najIeHus.

2. MByueHue xapakTepUCTUK H300paKEHUS TIPEIMETA B IIJIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCHMOCTH yTJia MIPEJIOMIICHHUSI CBETOBOIO Jyda OT yrIJia
MaJICHUs Ha TPAHUILIE «BO3AYX—CTEKIIO».
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4. Tlomydyenue n300pakKeHHI C MOMOIIBIO COOUPAIOIICH JIMH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS U ONTHYCCKOW CHIIBI COOMPAOIIICH
JIVH3BI.

6. OTBITHI 11O PA3TI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITEI IO BOCIPHUATHIO IIBETA MPEIAMETOB INMPU MX HAOIIOJACHUU uepes
IIBETOBBIC (PUIIBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJICHMSI.

OnbiTel Pe3epdopaa u mianerapHas Mojenb aroma. Moaens atoma bopa.
Hcnyckanue v norjioiieHrue cBeta atoMoM. KBaHTbI. JInHeYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMMma-u3iaydeHus. CTpoeHrne aTOMHOTO
anpa. HykioHHas wMozenbs atomMHoro sAnapa. HM3zoronbl. PaanoakTUBHBIE
npeBpaieHus. [lepron monypacmaga aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiJOBOTO M MAaCCOBOTO YHCEII.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl W SHEpruu. Peakuwu cuUHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Snepnas sHepretuka. J[eMCTBHS paguOAKTUBHBIX H3IYyYECHHN HA IKUBbBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IIY4YEHUS U MOTJIOLIEHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Boaopoaa.

4. Habmronenue TpekoB B kamepe Buiibcona.

5. PabGota cuéTunka HOHU3UPYIOIINX U3ITYYCHUH.

6. Perucrtpanus nzinyyeHus MpupOAHBIX MUHEPAJIOB U TPOITYKTOB.

Jlabopamopnwie padbomot u onvimeol.

1. HaOnroaeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUYCHUSI.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nyTH (1o ¢poTorpadusim).

3. H3mepeHue pauoakTUBHOTO (poHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTY/Ib TIPEAHA3HAYEH JJIsI CUCTEMATH3alNH
u  0000IIeHUs]  MPEIMETHOTO  COJACp)KaHMS W ONbITa  JIEATECIILHOCTH,
NPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe JJIs MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY M0 (u3uke s 0oO0ydarommxcs,
BBIOpABIIMX ITOT YUEOHBII pEAMET.

[Ipy M3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTICYMBACTCS JOCTHUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HMCCJIEIOBaHUS



SBICHUN TPHUPOABI U TEXHUKHU, OBJAJEHUE YMEHHUSIMH OOBSACHATH (PU3UUYECKHE
ABJICHUS, NIPUMEHSS IOJy4EHHBbIE 3HAHWs, pelaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3/ielia peallu3yeTcs
32 CYET TOro, 4YTO OOy4YarolIMecs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX WM
IpeuIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUU paclo3HaBaTb W HAYYHO OOBSACHATH
busnyeckue IBJICHUS B OKPYXKAIOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HU;
UCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
Yy ciie 1S IPOBEPKHU TUIIOTES U MOJYYEHUs TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX NCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOT O OBILIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIEro 00pa30BaHMs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenusi Gu3MKu Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) maTpuoOTHYECKOT0 BOCIIUTAHUS

— NPOSIBJICHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(pu3HUECKOW HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPaKIAaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS S

— OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHECHHEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX HMPUHUUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCIIPUSITUE ACTETHYECKUX KadyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMILEH COCTABIISIIOLIEH
KYJIbTYDBI;

— Ppa3BUTHE Hay4dyHOH JI0003HATENILHOCTH, MHTEpeca K MCCIeA0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opmMupoBaHusT  KYJbTYPbl  310pPOBbS W  OMOLHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HAaHME LIEHHOCTH Oe30macHoro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU TpPaBWJI OE€30IaCHOTO TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKHUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIHUX YCIIOBUSAX;

— chOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eJaoBeKa;

6) TPy 10BOT0 BOCIIMTAHUSI:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMBH,
o0pa3oBaTenbHON OpraHu3aliM, ropoja, Kpas) TEXHOJIOTHYECKON U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NYECKUX
3HAHUIM;

e — UHTEpEC K NPaKTUYECKOMY U3yUEHUIO ITpodeccui, CBI3aHHBIX C (PU3UKOIL;

e 7)IKOJIOTHYECKOTO BOCTIMTAHMS:

e — OpHEHTalMsS Ha NMpPUMEHEHHE (PU3MUECKHX 3HAHUU ISl pelieHus 3ajad B
00JlaCTH OKpy’Karolleil cpeapl, IUIAHUPOBAaHUS IMOCTYNKOB M OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIsl OKPY KarOLIEH Cpebl;

e — OCO3HaHME TIJI00ANBHOIO XapaKTepa HKOJIOIMYECKUX HpoOJieM U MyTed HX
peLeHus;

e 8) amanTanmMum K M3MEHSIOIIHMCS YCJIOBHSIM COLHAJIbHOW M NPHUPOTHOI
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOJCHCTBUM MpPHU BBHINOJHEHUHM MCCIEAOBAHUN U
MIPOEKTOB (PU3MYECKON HAINPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IPYTUX;

e — TIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEeSATENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMIL, B TOM YUCIE POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
bu3uKu;

e — IUIAHUPOBAHWE CBOETO PA3BUTHS B MNPUOOPETEHHH HOBBIX (DU3UYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJU3UPOBATH U BBISBIISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JECWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYKHBIX I100aIbHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oO1iero oopa3oBanus y oOydaromierocs OyayT chopMHpOBaHbI MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIIbHBIC YHUBEPCAIBLHBIC YIeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4cOHBIC  JCHCTBHUS,  PEryJATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC ICHCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeiCTBUA

ba3oBble JJoruueckue J1elicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
000O0IICHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y MPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITh TPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU W3YYCHUU (DU3HUSCKUX
SIBJICHWIA W TPOIIECCOB, JIeNIaTh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3SIX
bu3HYECKUX BEINYNH,

CaMOCTOSITeJIbHO BBIOHMpaTh CMOCO0 pemieHus y4eOHOM ¢u3udecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIEHUSA, BHIOOp Hambojee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ncciiegoBarejabcKkue AeCTBYA.

UCIIOJIb30BaTh BOIPOCHI KAaK UCCIIEOBATEILCKUI HHCTPYMEHT [TO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABICHHOMY ILJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIeN0oBaHUE (DU3UUYECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIyYEHHYIO B X0J1€ UCCIIEJOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIM JAaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOMH
bu3nIeCKON 3a1a4H;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUIOB U OPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMANIbHYIO (OpMYy  TpEACTaBICHUS
uHQopMaIUl ¥ WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi M 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJI€ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAeMOI TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HA DPEIICHHE 3aJa4d U TOAJCpKAHUE
OarokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JIPYyTUX YYACTHUKOB
Jranora, OOHapyKUBaTh Pa3iNure U CXOJICTBO MO3UIINA;

BBIPAKATh CBOIO TOUKY 3PEHHMS B YCTHBIX U TMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAaTb M HUCIOJb30BaTh  NPEHMYLIECTBA  KOMaHIHOU "
WHAMBUAYAIbHON pabOThl MpU PEIIEHWH KOHKPETHOM (U3UUYECKOM
po0IeMBl;

IIPUHUMATh LIEJIA COBMECTHOU JEATENBHOCTH, OPraHU30BBIBATh JIECUCTBUS
no €€ JOCTH)KEHHUIO: paclpelesiaTh PO, O00CYXIaTh HPOLECCHl U
pe3yNIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JTIO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O pPe3yJibTara Mo
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHPYS CBOM JCHCTBUA C JPYTUMU
YIEeHAMH KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa B OOMIMA HPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH NPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUTs petieHust GU3NYecKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX MOAXOJAX MPUHATHS  PELICHUHN
(MHIMBUAYaIbHOE, MPUHATUE PELIEHUs B TPYIIeE, NPUHATHE pEUIeHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pellieHus: (GU3NUEcKOl 3aJauu HiIn
IUTaHAa HMCCIEJOBAHUSA C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApTyMEHTHUPOBATH MPEJIaracMbI€ BApUAHTHI PEILICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHbIA HHTEJVICKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMH U MpeiaraTh IiaH e€ n3MEHEeHUS;
OOBSACHATh NPUYMUHBI  JTOCTHOKEHHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NesATEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B AESATEIBHOCTH (B TOM YMCIIE B XOJ BBIITOJIHEHUS
(GuU3MYECKOTO UCCIENOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, M3MEHUBIUUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUAM;

CTaBUThb ce€0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIM AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3NUECKHX 3a/1a4 WIH
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U  XUMHUYECKHUE  SIBIICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIb, THIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHHWE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHs, PaBHOJAEHCTBYIOLIAS
cwia,  gedopmarus  (ympyras, — IUIacTHU4YecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBiIeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPaBHOMEPHOE  JBIDKCHHUE, MHEPIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aAKPEIJIEHHOW OCHIO
BpalleHus, Mepefavya JaBiICHUS TBEPABIMU TeJIaMH, KHUAKOCTSIMU U
razamud, arMocdepHoe JaBlieHHE, IUIaBaHUE TeJ, MPEeBpaIlCHUs
MEXaHMUYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh TPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpYXalollleM MHpe, B TOM HHCle (U3ndecKkue SBICHHUS B TPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMHU B >XKMBOW U HEKHUBOU
Npuposie, ACHUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOc(EepHOro JaBJEHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN ) PU3NYECKUX SBIICHUN;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBJIICHUS, UCTIONIB3YS
dbuznyeckre BeTUYUHBI (Macca, 00bEM, IUJIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tella, Cuja TpPEeHHUs, AaBlieHHWe (TBEPAOro Tena, >KUIAKOCTH, TIasa),
BBITAIKMBAIOINIAs] CHJIA, MEXaHW4YECKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHWJbl, KOI(POUIIMEHT TMOJEe3HOr0 JEHUCTBUSI MEXAaHU3MOB,
KMHETUYEeCKass M TMOTCHIMalIbHAs SHEPrus), MpU OMHUCAHUM TPABUIBHO
TpakTOBaTh  (DU3WYECKUNA  CMBICT  HCIOJIB3YEMBIX  BEJIMYWH,  HX
0003HaueHUs W CIAWHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH rpadUKU U3yUYCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIMUUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUIO paBHOBecHs phluara (6510Ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, NpHU OTOM [aBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM UHCIIE
U B KOHTEKCT€ CHUTyallMud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CIICJICTBEHHBIE CBSA3U, CTPOUTh OO0BsiCHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3agaud B 1-2 neWCTBUA, WCIONB3YsS 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MYECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIJIOBUS 33/1a4d 3alMCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BENTUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI PEUIEHUs 3a/1ay, OLICHUBATh PEaTUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb NOpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
bu3MYEeCKUX METOJIOB, B OMMCAHUU UCCIIECOBAHUS BBIJCISTH IPOBEPIEMOE
npeanojoxkeHue  (TUMOTE3y),  pa3iuyaTh U UHTEPIIPETUPOBATH
NOJIYYEHHBIA pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ ONbITa, JAeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
buznuecKux CBOWCTB TE: dbopMyIpoBaThH MIPOBEPSIEMbIE
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHMUS,
3aMUCHIBATh X0/ OMbITa U (HOPMYJIHPOBAThH BHIBOJIHI;

BBITIOJTHATh TPSIMbIE W3MEPEHHUS PACCTOSIHUSA, BPEMEHM, MAacChl Tea,
o0BéMa, CHUIIBI M TEMIIepaTypbl C WCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCMOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBMXKYILIErocsl Tejda OT BPEMEHHM JABWKEHUS Tela, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KayecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUSI OT TJIOIIAIM COMPUKOCHOBEHHUS TEN, CUJIIBI
YOPYTrOCTH OT YJJIMHEHMs TPY>KUHBI, BBHITAJTKUBAIOIICH CHIIBI OT 00BEMA
IIOrPYKEHHOM YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUN paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO MCCIIEJIOBaHUSA, COOMpaTh YCTAHOBKY H
BBITMIOJHATh WM3MEpPEHUs, CIeays MNPEeAJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKMX BEITUYUH B BUJC
NPEUIOKEHHBIX TaONMHIl U TpaduKOB, JeNaTh BBIBOJABI MO pe3yabTaTam
UCCJIC/IOBAHHS,

MPOBOJIUTh KOCBEHHBIC HW3MEPCHUSI (PU3NYECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJbXKEHUS,
JaBJICHUE BO31yXa, BBITAJIKUBAIONIAs CHJA, JICHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTH TeNo, KOIPPHUIMEHT TOJIE3HOTO ICHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAysd TMPENJIOKEHHOW WHCTPYKIHUU: TPH
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTANBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE NCKOMOMW BEITUIMHBL;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH HpHU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

yYKa3bIBaTh MPHUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOLIAIOLIMECs COCYbl, OapomeTp,
phIvar, MOBMKHBIN M HETIOABMKHBIN OJIOK, HAKJIOHHAS TNTOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyUYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE:
MOJIINITHAKY, yCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HaXOAUTh  HMHPOPMALMIO O  TpUMEpax)
MPAKTUYECKOTO HMCIOIB30BaHMS (DU3UYECKUX 3HAHWM B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370POBBS U  COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYHIIECTBJISATH OTOOpP HCTOYHMKOB wuHpopMmanuu B MHTepHeTe B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHMM ® TyTEM CpPaBHCHHUS PA3IMYHBIX HCTOYHHKOB BBIICIATH
uHPOPMAIINIO, KOTOpas SBISIETCS TPOTHBOPEUYMBOW HIIM MOXET OBITh
HEOCTOBEPHOM;

WCITIOJI30BATh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYyIHO--TIOMYJISIPHYIO
auTeparypy (GU3MYECKOTO COJEP)KaHWsI, CIPABOYHBIC  MaTepHUaIbI,
pecypcsl cetu MHTEpHET, BiageTh NMpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOWM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUK (HU3HUECKOTO COJIEPKaHUS, B TOM



yyciie myOJanYHO JAenaTh KpPaTKhe COOOIICHHS O pe3yjbTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEAOBAHUN, TMPH 3TOM TPAMOTHO HCIIOIb30BATh
W3YYCHHBI TOHATUHMHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUECH;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpereisaTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayaMi,
CIIEUTh 34 BBINOJHEHHEM IUIAHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JI€ATEIIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTBHIBAsI MHEHUE OKPYKAIOLIUX.

K xoHIy oOyueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBHUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH M HEHACBHIIICHHBIN TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUTATElIb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsiJl, FJCKTPUUECKOE T0JI€, TPOBOIHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T0JIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W CKaTue, Teruionepesnaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KANWJUISIPHBIC SIBJICHUS, HCHapeHUE,
KOHJICHCAIIUS, IUJIaBJICHUE, KpHUCTajuiu3alnus (OTBEpAEBaHUE), KUIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHUS, U3IIyUYCHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICICTBUE MAarHUTOB, JCUCTBHE
MarHMTHOTO TOJISl Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHUCAHMI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3UYECKUX  SBJICHUH B
OKpY)KaIolIeM MHUpE, B TOM 4Yucie (u3nueckue SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHHWE W KaNWUISIPHbIE SABJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupoje, uzinydeHue CoiHIla, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHW3MOB, MAarHUTHOE
nosiie 3emuH, Jpeld MoJrOCOB, POJb MArHUTHOTO TOJS JJIsl JKM3HM Ha
3emiie, NOJSIPHOE CUSIHUE, MIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Te M (PU3WUYCCKUE SBJIICHUS, UCTIONB3YS
bu3ndeckue BeTUYNHBI (TeMIIepaTypa, BHYTPEHHSI SHEPTHUS, KOJIUIECTBO
TEIUIOTHI, y/AeNIbHasl TEIIIOEMKOCTh BEIIECTBA, YEIbHAas TEIUIOTa



IUTaBJICHUS, yleJbHas TemIoTa MNapooOpa3oBaHMs, YAeNbHAas TeIioTa
CTOpaHHs TOIUTUBA, KOAI(PPHUIMEHT TONE3HOTO JEUCTBUS TETIOBOM
MalluHbl, OTHOCHUTENIbHAS BIAXXHOCTb BO31yXa, J3JEKTPUYECKUN 3apsi,
CWJIA TOKA, JJIEKTPUYECKOE HANpPSDKEHHE, CONPOTUBIICHUE IPOBOIHUKA,
yIEIbHOE  CONpPOTUBJIEHME  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0 TOKA), NPH ONUCAHWKM MPaBUIBHO  TPaKTOBATh
($u3MYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
(¢u3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYIbI, CBSA3BIBAIOILIKE JaHHYIO
(u3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTh TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEopuu
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpHO3UIMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juis yyacTKa LIeTH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHWsS DHEPIUHM, NIOPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allMCHIBaTh €r0 MAaTEMaTH4YECKOE
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE NPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallli MMPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 TOrHYecKuxX
IaroB ¢ Omopod Ha 1-2 W3yYEeHHBIX CBOWCTBA (PU3MUECKHX SIBICHUM,
(buznyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacu€THble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl U
dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIbI,
HEOOXOAMMBbIE JUIsl €€ pelleHUs, MPOBOAUTh pacu€Tbl M CpPaBHUBATH
HOJy4YE€HHOE 3HaYeHUe (PU3NUEeCKON BEIMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpPH [OMOIIU
(U3MYECKUX METOJOB, MCMOJb3Yys ONMUCAHUE HCCIENOBAHUS, BBIICIATH
pOBEpSAEMOE MPEANOJIOKEHUE, OIEHUBAaTh MPABUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€71aTh BHIBODL;

OPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
bu3znyecKux CBOWCTB TeN (KaNMWUISPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BETa H3JIydarouiedl (morjomaroiein)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIIEPATyphl KUJIKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tl W B3aUMOJCHCTBUE
AIEKTPUYECKHUX 3apsAA0B, B3AUMOJEHCTBUE MOCTOSSHHBIX MarHUTOB,



BU3yalM3allisl MarHUTHBIX TIOJI€H TOCTOSIHHBIX MarHUTOB, JCHCTBHS
MAarHMTHOTO TMOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHMTaA,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IIPOBEpsiEMbIE MPEATION0KEHHS, COOMPATh YCTAHOBKY M3 IMPENI0KEHHOTO
000py10BaHus, ONUCHIBATH X0/ OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;
BBIIOJIHATh ~ OPSIMBIE ~ U3MEPEHUS  TEMIEPATypbl,  OTHOCHUTEIbHON
BJIQXHOCTH BO3JyXa, CHJbl TOKA, HANpSHKEHUS C HUCHOJb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UUECKMX BEIMYMH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJNUTH MCCIIE0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
Jpyrol € HUCHOJB30BAaHUMEM IMPSIMBIX HM3MEPEHHH  (3aBUCHUMOCTh
CONPOTUBJIEHUS IIPOBOJHMKA OT €ro JUIMHBL, IUIOIIAIN ITONEPEYHOIO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MNPOBOAHUK, OT HANpSHKEHUS HAa MPOBOJHUKE,
UCCJIENOBAHUE IOCIEJOBATEIBHOIO W  IAPAJUIEIBHOIO  COECIWHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCJEIOBAaHUE, COOMpaThb YCTAHOBKY M
BBINIOJIHATh WU3MEPEHMS, CIeAysd MPEeAJIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOmull U rpaduKoB,
JieaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYMH (yIelbHast
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHUE MPOBOAHHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHHs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIENysl MPEIJIOKEHHON HUHCTPYKLHMH, U
BBIUUCIISTh 3HAUEHUE BEJIMYUHBL;

COOJII0IaTh MpaBUJia TEXHUKUA 0€30MaCHOCTH TP padoTe C 1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JACHCTBHS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha MX onucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUYECKOW HHEPIUHU, SJIEKTPOOCBETUTEIILHBIE
npUOOPHI, HarpeBaTENIbHbIE ANEKTPONPUOOPHI (MPUMEPHI), FNEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PM3MUECKHUX SIBJICHUH U HEOOXOJIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHMYHBIM pPHUCYHKaM (KUJAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHEIrO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI AIEKTPUUECKUX



Hernen ¢ nocjaeAoBaTebHBIM U MMApaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHSI JIEMEHTOB JIEKTPUUECKUX LEIEH;
OPUBOAUTH  NpPUMEPHl  (HaXOAUTh HMHPOPMALHMIO O  IpUMeEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HU i obecrieyeHus: 0€30MacHOCTH MPH OOpaIlleHUH ¢ MpUdopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUs 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO ITOBEJCHUS B OKPYKAIOILIEH CpeEE;

OCYIIECTBIATh TOWCK HWHPoOpManuu (U3HUECKOTO COJIEp)KaHUA B
HNHTepHeTe, HA OCHOBE HMEIOIMMXCA 3HAHUW M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHHUKOB  BBIACNATH MH(pOpMALMIO,  KOTOpas
SBJISIETCS. IPOTUBOPEUNBOM WIIM MOKET OBITh HETOCTOBEPHOMU;
UCIIOJIb30BaTh MPHU BHIIIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
IUTEPATypy (U3UYECKOTO COJAEPKAHMS, CIPABOYHbIE  MaTepHUAIbI,
pecypcbl cetu HTepHET, BiaieTh MPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGPOPMALIMU U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o0o6mass uHPOpMANMIO U3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOTO
CollepKaHUsl, B TOM YHCIE MyOJWYHO MNPEACTABISATh PE3YIbTaThl
MPOEKTHOM WJIM MCCIIEIOBATENBCKON JAESITENIbHOCTH, IPU 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBI NOHATUHHBIM anmapaT Kypca (pu3uKw,
CONPOBOXK/JIaTh BBICTYIUICHHE NTPE3CHTALNEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKHUX
MPOLIECCOB paclpenesiTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMH 33/1a4aMH, CJIEANTH 3a BBIIOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLCHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeaMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: CUCTEMA OTCUETa, MaTepHUalibHas TOYKA,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOrO ABMKEHUS, Nedopmanus
(ympyrasi, IMjiacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3ky, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPBI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIBL, IAEPHAS SJHEPTETUKA;



paziuuath SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBH)KCHUE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBHXKEHUE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JABMKEHUE MO OKPY>KHOCTH, B3aHUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KOyieOaTeIbHOE ABMKEHHUE (3aTyXarouiue u
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTPAXKEHUE
3ByKa, MOPSIMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAKCHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KEeHHE OEJI0ro CBETa B
CHEKTp M CJOXKEHHE CIEKTPaJbHBIX I[BETOB, JMCIEPCUS CBETa,
€CTECTBEHHAsl PaJAHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITy4EHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBICHUC;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3UYECKUX  SBJICHUN B
OKpY’)KarolieM Mupe (B TOM YHCiie (PU3UYECKUE SIBICHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, ABUKEHUE T1aHET COJHEYHOW CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB JKHMBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[YHaMH, 07XO, IIBETa TeT,
ONTUYECKUE SIBJICHUSI B TPUPOJE, OMOJOTHUECKOE ACHCTBHE BUIUMOTIO,
yIbTPadUOIECTOBOTO W  PEHTIECHOBCKOTO M3JIYyYCHUM, €CTEeCTBEHHBIN
PaIMOAKTUBHBIN (DOH, KOCMUYECKHUE JIy4H, PATUOAKTUBHOE H3IIyUYCHHE
NPUPOJHBIX MHUHEPAJOB, JCHCTBHE PAJUOAKTHUBHBIX W3JIyYCHHI Ha
OpraHv3M 4YeJIOBEKa), MpU STOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUBHMUECKUX
SIBIICHUI;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
dbusznueckue BENIUYMHBI (CpPEelHSsI U MTHOBEHHAas CKOpPOCTh Tejla TMpHU
HEPAaBHOMEPHOM [IBH)KCHUH, YCKOPEHHE, MEpEeMEIIEHUE, MyTh, YIJIOBas
CKOpPOCTh, CHUJIa TPEHHS, CHJIA YNPYroCTH, CUJIa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMAJICHUs, BEC Tejla, HUMIIYJIbC Tejla, HUMIYJIbC CHUJIbI,
MexaHu4eckas paboTa W MOIIHOCTh, IOTEHIMAJIbHAS DJHEpPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIHAIbHAS SHEPTUs CHKATOU
NPYKUHBI, KUHETUYECKash DJHEPrusi, IOJHAs MEXaHWuecKas »dHEeprus,
MepUOoJ U YacToTa KoJieOaHU, JJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBHICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEIbl), TIPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HUCIHOJIb3YEMbIX BEIMYMH,
0o0O3HaueHUs W EAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH rpadUKU NU3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYWH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS W TIPOIECCHI,
WCIIOJIb3YS 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTECHMUS,



OPUHLUI CYNEpPHO3UIUU CHJI, TPUHLUI OTHOCUTENBbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOIO U MAaCCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CJIOBECHYIO (HPOPMYIUPOBKY
3aKOHA U 3alIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaI[il MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBsCHEHHWE U3  2-3
JIOTMYECKHX ILIAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (hU3MUECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3adaud (OmMHMparIMecs Ha cucremy u3 2-3
yYpaBHEHUI), UCOJb3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DU3UUECKUE
BEJIMUYMHBI: HAa OCHOBE aHajlM3a YCIOBUS 3aJaud 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEUICHHUS], POBOIUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJNYYEHHOTO 3Ha4YeHHUs (U3HUECKOM
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, MCHOJb3Yysl ONUCAHUE MCCIENAO0BAaHUS, BBIJICIATH
IpOBEPSIEMOE  TPEIANONIOKEHNE, OIECHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJCHUS  WCCICOBAHMsS, JIeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MEpHoAa KoJeOaHUH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIbIX KOJeOaHUU, TPAMOJIMHENHOE pacipOCTPaHEHHUE CBETA,
pasioxkeHue Oeoro cBeTra B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pak€HHUs MpeaMeTra B coOuparouieit
JWH3e, HAOIIOJEHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3ITydeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO  Habopa
0o0OpyOBaHUS, OMUCHIBATH XOJ OMNBITAa W  €ro  pPe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPEeeIsis
CpellHee 3HayeHue u3MepsieMoil BenuuuHbl ((POKYyCHOE paccTosHue
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp croco0a H3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HavYallbHOHW CKOPOCTH, IMEphoja
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTPpaXEHUs CBETa OT yIJia MaJeHUS W YIJIa MPEJIOMIICHHUS OT yria
NaJicHNs): TUIAHUPOBATh HCCJICJIOBAaHUE, CaMOCTOSTEIIEHO CcoOMpaTh
YCTaHOBKY, (PHKCHUpOBaTh pe3ylbTaThl IOJYYCHHOH 3aBUCHUMOCTH
bU3MYeCKUX BETWYMH B BUJAC TaONWI W rpadUKOB, ACIATh BHIBOJBI IIO
pe3ybTaTaM UCCIICOBAHUS;

NPOBOJNTH KOCBEHHBIC W3MEpEHUsA (HU3MUECKHX BeIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE TeJla TMpPH pPaBHOYCKOPCHHOM JIBIDKCHUH,
YCKOpEHUE CBOOOJHOTO TaJCHUSA, KECTKOCTh MPYXKHUHBI, Kod(hdHIHEeHT
TPEHUSI CKOJILKEHUS, MEXaHW4ecKas padoTa M MOIIHOCTh, YacTOTa H
Nepuosl KOJCOAHWH MaTeMaTHYeCKOTO ¥ TMPYKHHHOTO MAasSTHUKOB,
onTHYECKas Ccuia coOuparouieil JHMH3bI, PaguOaKTUBHBIA  (DOH):
IUIAHUPOBATh M3MEPEHHUs, COOUpPATh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBITIOJTHATh W3MEPCHHUS, CIEAys MPEII0KEHHON HWHCTPYKIIUH, BBIYUCISATH
3HAUCHUE BEJIMYMHBI U aHATU3UPOBATH MOYUCHHBIC PE3YyIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUIA;

cOOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C 1abopaTopHbIM
o0opy10BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (U3MUCCKUX MOJICIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, TUIAHETapHAas MOJIeJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JIEUCTBHUS HM3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
CIUAOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHUS U YCKOPEHMsS, pPaKera,
9XOJIOT, OYKH, TepucKom, QoroanmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUSI O
CBOMCTBaX (PU3NUYECKHX SBICHUW U HeoOXoaumble (U3HUUECKUE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU pPEIICHWH YYeOHO--TIPAaKTUYECKUX 3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300paKEHUN B IJIOCKOM 3€pKajie ¥ COOMPAFOIICH JTNH3E,
OPUBOAUTH  MPUMEPH  (HAaXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HKCIOIB30BaHMS (DU3UYCCKUX 3HAHWK B ITOBCEIHECBHOU
KU3HH JIJIs oOecrieueHnsi 0€30MacHOCTH MPU 00paIieHuu ¢ mprudopamMu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHECHHsI 30POBBbS M COOJIOJEHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpe/Ie;



OCYIIECTBJIATh TOUCK WHGOpMauu  (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS MOUCKOBBINA 3allpoC, HAXOAUTh
MyTH OTPEeNICeHUs] JOCTOBEPHOCTH MOJYYEHHON HH(POPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COJAEP)KAHMSA, CIPABOYHBIE  MaTepuabl,
pecypcsl cetu IHTepHET, BlajeTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COIECpIKAHUS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  W3YUYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMmoro pasjaena (U3MKH M COIMNPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTalueil ¢ yduy€ToM OCOOEHHOCTEW ayIUTOPHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl

Pa3nes 1. ®u3nka u e€ pojib B NO3HAHUHU OKPY:KAKOIIEro MHUpa

11 ®dusmka - Hayka 0 IPHUPOJIC 2 bubmorera HOK
' ¥ PHPOA https://m.edso00.ru/7f416194
1.2 du3nyecKkue BeIUNYNHBI 2 1 bubmmorexa [JOK
https://m.eds00.ru/7f416194
. bubmuorexa [[OK
1.3 E 2 1
CTECTBCHHOHAYYHBI METO/T TIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pasneny 6

Paznen 2. HepBOHa‘la.ﬂbele CBCICHHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 CTtpoeHue BelecTsa 1 bubnnorexa [JOK
' R B https://m.eds00.ru/7f416194
99 JIBr>KeHNE U B3aUMOJICHCTBUE YaCTHI] 5 1 bu6nuorexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
but6mmoreka [JOK
2.3 Arperarssle coc 2
fperatHet TOANHA BetiiecTna https://m.edsoo.ru/7f416194
Hroro mo pazmeny 5
Pa3nen 3. /IBu:KeHHMe ¥ B3aMMOAeHCTBHE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 3 bubmmorexa TTOK

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nunorexa [JOK




https://m.edso0.ru/7f416194

bub6mmoreka [IOK

3.3 Cuna. Bugt e 14 2 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. JlaBieHne TBEPABIX TeJl, sKHIKOCTEl U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnmnoreka [IOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa [JOK
4.2 JlaBreHue HKAKOCTH > https://m.edso0.ru/7f416194
bubnunorexa [JOK
4.3 ATmocepHoe apnerHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrPyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3nen 5. PaGoTa u MmomHoCTh. JHEprust
bu6nuorexa [JOK
5.1 P 3 1
a60Ta 1 MOIIHOCTS https://m.edso0.ru/7f416194
bu6nuorexa [JOK
2 I1 1
> DOCTRIE MEXATHIMBL > https://m.edso0.ru/7f416194
but6mmoreka [JOK
5.3 M 4 1
CRAHITICCKAT SHEPTI https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Paznen 1. TenioBble siBJIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocHue i CBOHCTBA BeliieCTBa https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
1.2 T 21 1 5
SILIOBBIE HPOTLeUCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. JnekTpuyecKue  MATHUTHBIE SIBJICHUSI
21 DneKTpruyecKue 3apsibl. 3apsHKEeHHBIE Tena 7 1 bubnuorexa [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
2.2 I1 i i 2 1 7
OCTOSIHHBIN JIEKTPUYECKUHN TOK 0 https://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
2.3 M 6 1 15
ATHITTHBIC ABIICHI https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
IICKTPOMArHHTHA HHYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3nen 1. MexaHuveckue siBJIEHUsI
11 MexaHuueckoe JBUKEHHE U CIIOCOOBI ero 10 1 bubnuoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanvoAeHcTBHe e https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHB! COXpAHeHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3pnen 2. Mexann4veckue K0J1e0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHHACCIHE KOJCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
PRAHIACCKHUE BOIHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DieKTpOMArHUTHOE MOJ1€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe 1 6 9 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbIe IBJICHUS
4.1 3aKoHBI pacIIpOCTPaHEHHUs CBETA 6 2 bubmuorexa [JOK




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

bu6nmmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Paznen 5. KBanToBbIe siBJIeHUS
bubmuorexa [JOK
A n 4 1
5 CITyCKaHHUE U MOTJIONICHNE CBETa aTOMOM httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
52 CTpOCHIE aTOMHOIO A4pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
5.3 JIEpHBIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [loBTOpuTE/IbHO-000011IAI0IMI MOTY T
6.1 IToBTOpeHue u 06001IeHNE COAEPIKAHUS 9 5 bubmmorexa [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie | IIpakruueckue
n/n Bcero U3y4yeHHsl | oOpa3oBaTesibHbIE
padoThI padoThI pecypes:
1 ®duzuka — HayKka o MPUPOJIE. 1
SBnenus npupobl
2 dusnyeckue sIBICHUS 1
3 dusnyuecKue BEJIMUYUHBI U UX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
XKUJKOCTHOTO TEPMOMETpPA U JaTUMKa
TeMmeparypbl"”
MeToapl HAyYHOTO TTO3HAHMSL.
. bubmuorexa [JOK
5 Onucanue pU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNEN
VYpok-uccnenosanue "lIposepka
6 TUIIOTE3bI: TaJIbHOCTH MOJETA IAPHUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIrie, ueM OOJIbIIe BBICOTA MycKa"
Crpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIECTBA
8 JIBH>KeHHE YacTHI] BEIICCTBA 1 bubmorexa I1OK
https://m.edsoo.ru/ff0a013e




Ypoxk-uccienoBanue «OMnbITHI 1O

9 HAOJIIOCHHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
11 Bozbl. O000IIEHNE 110 pa3ieny bubnmoreka [JOK
«IlepBoHauanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorera IOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
bu6mmoteka [IOK
13 Cxopocte. ExiHiuList ciopocti https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMEHU JBUKECHHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnoreka [JOK
WHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. Pacuet maccel bubmuorexa [JOK
1 00beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padora «Onpenenenue
MJIOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3amad mo Teme "[InoTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al123c
Cuita kak XapakTepHUCTHKa
19 B3auMoaercTeus tei. Cuna
ynpyroctu. 3akoH I'yka
20 JlabopaTtopHas pabora «/3ydeHue

3aBUCUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CHIIBI»

21 [[SIBnenue TaroTenus. Cuma TsHKECTH
CBsi3b MEX]y CUJION TSKECTH U
. bu6mmoreka [IOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cusa TSxKECTH

23 Cuiia TKecTy Ha APYTHUX IJIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKU TIJIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 N3mepenue cuit. JluHamomer

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoteka [IOK

25 Bec Tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAPaBJICHHBIX
26 10 OJTHOM HPSIMO bubmorera TIOK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHOpelicTByIOIIAs CUIT

7 Pemenue 3agau mo reme
"PaBHoxeiicTByrOMmas cun"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabota «M3yuyeHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUS H bubmorexa [TOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIINXCSI
ITOBEPXHOCTEW

30 Pemenue 3aau Ha onpenencHue
PaBHOJICHCTBYIONIEH CHITBI

31 Pemenue 3anau o temam: «Bec bubmmorexa [JOK

Tenay, «I'paduueckoe n300pakeHNne

https://m.edsoo.ru/ff0alde0




cuiy, «Cuiibl», «PaBHOEHCTBYIOIIAS
cun»

KontponbHas pabota 1o remam:
«MexaHndeckoe IBKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«['paduueckoe n300pakeHUE CUIT»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIICHUS U bu6mmoteka [IOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue rasa. 3aBUCHMOCTh

34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua gaBiaeHUsS TBEPABIMU
bt A DA bu6mmoreka [IOK
35 TeJNaMH, JKUIKOCTIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3axon [lackans

36 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE ACHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «JlaBnexnue B bubmuorexa [JOK
JKMIKOCTH U rasze. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coob

OODIIAIOIIHAECA COCY BT https://m.edsoo.ru/ff0a2970

39 I'uppaBanueckuii mpece bubmorexa [TOK

P P https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBon
JKHUIKOCTHBIM HAcocC

41 ATMocdepa 3eMiIH U IPUUUHBI €€ bubnuorexa IIOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3znyxa. ATMocgepHoe bubnuorexa [IOK




JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMocepHOTo AaBiIeHUs.

bubmuorexa [JOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
bu6mmoreka [IOK
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepouna. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBienue"
JleiicTBHE KUAKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [TOK
yx ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIICH CUJIBI, bu6mmoreka [IOK
JEWCTBYIOILIEH HA TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubnuorexa [JOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TeJa»
bu6nuorexa [JOK
50 [TmaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeoMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
ompeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau nmo remam: «IlinaBanue bubmuorexa [JOK




cynos. Boznyxormiasanue»,
«/laBiieHHEe TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota no reme

53 «/laBrieHue TBEpABIX TEN, KUIKOCTEH

Y Ta30B»
bu6mmoteka [IOK

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

bubmuorexa [JOK

> MongIoCTs. EAaHHIEl MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBACMOM MPH 1
noabéMe 1o JecTaure"

57 [IpocTele MexaHu3MBbl. Ppruar.

PaBHOBecue cuin Ha pbluare
Poruaru B TexHuKe, OBITY U IPUPOIE.

58 JlaGopatopHnas pabora 05 bub6nuorexa IIOK
«MccnenoBanre ycaoBU paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau no teme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT none3noro neicTeus

50 Mexanu3ma. Jlaboparopnas pabora 05
«3mepenue KII/] HakiioHHOM
TIJIOCKOCTH

61 Pemenue 3ayay mo teme "Pabora, bu6mmoreka [IOK
MotrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckasi SHEPTHS. bubmuorexa [JOK




Kunernueckas 1 noTeHIMaIbHAas
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE ONPEECIIEHNE
N3MEHEHUS KHHETHYECKOU 1
NOTEHIAJILHON SHEPTUH MIPU
CKaThIBAaHUHM TeJIa 110 HAKJIOHHOM
mockocty"

65

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPT U

66

PesepBHblit ypok. PaboTa ¢ Tekctamu
o treMe "MexaHn4eckoe aBrkeHue"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4eeb

67

Pesepaubiit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBieHue TBEPABIX TeN,
JKUIKOCTEHN U Ta30B"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. PaboTa ¢ Tekctamu
o teMe "Padorta. MOLIHOCTS.
Oneprus"

OBULIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara mudposbie
Tema ypoka Kontposbubie | IlpakTnueckue p
n/n Bcero u3yyeHusi = oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KWHETUYECKOW TEOPUH U UX OIBITHHIC 1 bubmorera HOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bu6nunorexa [JOK
ra3000pa3HOro COCTOSIHUM BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKHUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nuorexa [JOK
5 Kpucrannuueckue u amopdHsbie Tena 1
p po https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KallWJUBSIPHOCTb. 1 bubnuotexa [JOK
IToBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupenue u cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun 1 bubnunorexa [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[IpakTruaeckoe
UCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bub6mmoreka [IOK

= BEILIECTB U MATEPUAJIOB B LEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KoanuecTBo TEIIOTHL. Y AeibHAas bubnuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmoreka [IOK
TennooOMeH 1 TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta

14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa MPY CMETIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiYeit BoIbI"
Pacuer konmdecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIJICTSIEMOTO UM TPU OXJTKICHUH

16 JlabopaTopHas padota "OmnpeneneHue bubnuorexa [JOK
yeIbHON TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AeNbHAst Bubmaorexa TOK
TeIIOTA IABICHI https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHnas pabota "Onpenenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI MIaBJIeHU Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHACHCAITHSI. bu6nunorexa [HOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas Temiora bu6nunorexa [JOK




apooOpa3zoBaHMs U KOHAEHCALUH.
3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUSI
OT aTMOC(EPHOI0 AaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJLHOM BJIAXXHOCTH BO3ayxa"

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

23

Pemenue 3aa4d Ha onpeaeneHue
BJIAKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus

25

KII/ TenoBoro aurares.
TenuoBble ABUTATENN U 3aL1UTa
OKpY>Karolen cpeibl

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MPEeBpalleHus
SHEPIUH B TEIUIOBBIX MPOLECCaX

27

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMme "TennoBrie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BemecTsa"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBele saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHMI BelecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. J[Ba poaa
AIEKTPUUYECKUX 3aPsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIMEH U IIPU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEJI.

bu6mmorexa [IOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOT0 bu6mmoreka [IOK
noist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIEH
Hocutenu snexrpuyeckux 3apsaoB.
33 OnemeHnTtapHbli 3apsj. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6nunorexa [JOK
COXpaHEHUs MNIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amau Ha mpuMeHeHue bubnmoreka [JOK
CBOWCTB 3JICKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, yCIOBHS €r0
36 CYILECTBOBAHUSA. MIcTOUHUKHA Bubmaorexa ITOK
y i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSA IEKTPUUECKOTO TOKa bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlelictBue
38 3JEKTPUYECKOTO NOJI HAa MPOBOAHUKU 1
U JUDJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaJlIax, bubnuotexa [JOK
JKUAKOCTSX U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbBIC
4acTu
Cuna Toxka. JlabopaTtopHas pabora
N bubnunorexa [JOK
41 W3mepeHnue 1 peryampoBaHnue CHIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaGopaTtopnas paboTa

bub6mmoreka [IOK

42 "U3mepeHue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [IOK
VY 1enpHO€E CONTPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [IOK
MPOBOJHHUKA OT €r0 JUIUHBI, IJIOIIAAN https://m.edsoo.ru/ff0aa738
MONIEPEUHOr0 CEYCHHS U MaTepuana'
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnemoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 brbmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HarpspKEHUs Ha pe3ucTtope”

47 [TocnegoBarenbHOE U MapaIebHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

48 MIpaBUJIa CIIOKEHUS HAMIPSKEHUN TIPU 1 bu6mmoreka [IOK
MOCJIEAOBATEIIFHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabota "IIpoBepka

49 MpaBuWJIa Ui CUJIBI TOKA MPU 1 bubmuoreka [IOK

napajuieIbHOM COeIMHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IIPUMCHCHUC

bu6mmoreka [IOK

50 3axoHa Oma 11 pa3IMyHoro
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHECHMS TIPOBOTHUKOB
51 PaGoTta 1 MOIIHOCTH JEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpI,1 u f/[OIII}II)OCTI/I aneKTqueCKoro buGnnorexa [IOK
P " P https://m.edso0.ru/ff0ab3e0
TOKa
DNeKTpUUECKUE ST U TIOTPeOnTEe M
53 DJIEKTPUUECKOI PHEPTUU B OBIT Bubmorexa TOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPUUECKHUE 3apsAbl.
54 3apsHKEHHBIE TEla U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBII
ANEKTPUUYECKUN TOK"
KonTponbHas padota 1o reme
"DHEeKTPUUECKHE 3aPsIIbl.
55 3a H)KCII)-IHBIG Tena I/IpI/IX bubmmorexa TIOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoencTBusl. [1ocTOSHHBIN
AJIEKTPUYECKUN TOK"
56 ITocTOsTHHBIE MATHUTEI, X
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3yuenue bubnuotexa [JOK
MOJ€H IMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHOE I10J1€
but6mmoreka [JOK
58 3eMIId U €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OnbIT Dpcrena. MarHuTHOE 1MoJie
AIEKTPUUYECKOTO Toka MaruuTHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

IIpuMeHeHMe 3I1eKTPOMarHuToB B
texHuke. JJaboparopHas pabora
"N3y4yenue neicTBUs MArHUTHOTO
TIOJIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTATENb TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue 1 u3yueHue
paloThI AneKkTpoaBUraTesns"”

bubmuorexa [[OK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHAYKIIHH.
IIpaBuio Jlenna

63

Onekrporereparop. Crocoos
MOJTYYEHUS DIIEKTPUIECKO SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

65

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
siBJIeHUS"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. PaboTa ¢ Tekctamu

bu6nunorexa [JOK




no teme "TermioBble aBiIeHUsd"

https://m.edsoo.ru/ff0accse

PesepBHbIit ypok. PaboTa ¢ TekcTamu

" . bubnmoreka [JOK
67 flo Teme HOCTvO HHH,I,’ ™ 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHsblil ypok. PaboTa ¢ Tekcramu 1
o TeMe "MarHuTHble ABjIeHus"
OBILEE KOJIMYECTBO YACOB I1O
1 68 14.5

I[TPOTPAMME




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kontposbubie | IlpakTnueckue f{lj;:enuﬂ :)Ig[?a[;zil;fenbﬂme
padoTshI padoThI pecypen

1 MexaHn4eckoe ABUKECHHUE. 1
MartepuanbHas TOUKa

5 Cucrema orcyera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMOIMHENHOE 1 bub6nuorexa LIOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIMHEIHOE

4 nBukeHue. CpeHsis 1 MTHOBEHHAas! 1
CKOPOCTH

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas padota "OmnpeneneHue

7 YCKOpPEHHUS Tea pu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM m1ocKocTu"

8 CBoOomnoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXEHUE TTO 1 bubnmoreka [JOK

okpyxHocTH. [lepron u gyacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOpPOCTH
10 LleHTpOoCTpeMHUTEIEHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproToHA. BexTop bub6nuorexa IIOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3UaK0H Hprotona. bubnuoreka [IOK
PaBrogzelicTByrOImas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHHE bu6mmoteka [IOK
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cinaynpyroeru. Saon I'yka im0tz
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 JlaGopaTopHnas pabota «Onpenenenue bubnuoreka [IOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cuna Tpeis https:// m.edsog ru/ff0af738
19 Pemenne 3agau no teme «Cuita bu6nuorexa [JOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpenenenue bubnuoreka [IOK
kod(dulreHTa TpeHusl CKOIbXKeHus" https://m.edsoo.ru/ff0af8be
21| Hatorons, Cama ynpyroers Coum Bumrorera LIOK
— https://m.edsoo.ru/ffOafb8e
29 Cuia TSKECTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JBrkeHue Tein

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuxu"
Pemenue 3ama4d mo teme "Cuita
24 TSDKECTH U BHaKOH BCEMHPHOTO bubmmorexa [IOK
. P https://m.eds00.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMu4ecKas CKOPOCTb. bub6numorexa IIOK
Hesecomocts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepHAIIBHONW TOYKHU.

26 AGCOIIOTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEp0OTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BpaICHUS

27 MowmenT cuisl. LlenTp TskecTn

28 Pemenue 3amau mo teme "MoMeHT bu6mmoreka [IOK
cuibl. LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 } "M ec (I))e I/DKGEI/IG bubmmorexa LIOK

HHUYECKOE 1B .
reme Viexa A https://m.eds00.ru/ff0b0408
BzanmoneiicrBue Ten"
KoHnTtponbHas paboTta 1o reme
20 Y P P Bu6miorexa LIOK
exaHqueCKoe JIBHIACHHIE, https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmmnynbe Tema. UMmynnbe cuibl. 3aKoH
31 co Z e HIMIT nb}c]a Yhpyroe u bubnmorexa [IOK
XpaHCHUs .
P y N 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBIE

39 Pemenue 3amad mo Teme "3akoH bubmuorexa [JOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koH(pepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJE U TEXHUKE"

34 Mexanunyeckas padoTa 1 MOIIHOCTh bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
PaGora cuibl TsKECTH, CUITBI bubnmoreka [JOK
35
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTopHas pabota «OnpeneiacHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBIXKCHHH TeJia 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEpPrUH U PaOOTHI.
[TorenumanpHas sHEPrUs
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON 3HEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPIUHU B
MEXaHUKe
40 JlabopaTtopHas pabota «3ydenue bubnunoreka [JOK
3aKOHA COXPAaHECHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBMKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnoreka [JOK
Breinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil U IPYKUHHBII
MasTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 neproja KolebaHuii OT KECTKOCTU Eubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcCChI TPy3a»
45 IIpeBparienue sHepruu npu

MEXAHUUYECKUX KOJICOAHUIX




46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPY>KUHHOTO MasiTHUKA

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHUMOCTH NIEpro/ia KojeOaHmit
rpy3a, MOABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBONCTBA
MexaHu4YecKux BOJH. [IpononbpHbIe 1
MTOTNIEPEYHBIE BOJIHBI

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habmoaenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

VYpok-koudepenius "YIbTpa3ByK U
nH(ppa3ByK B IpUpoOJIe U TEXHUKE"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroTroBka Kk KOHTPOJIBHOU paboTe MO
Teme "3aKOHbI COXPaHECHHUSI.
MexaHndeckne KojieOaHust U BOJIHBI"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme
"3aKoHbI cOXpaHEeHHs. MexaHnuecKkue
KoJieOaHUs U BOJHBI"




BHGKTPOMaFHI/ITHOC I10JIC.

bu6mmoreka [IOK

56
ONEeKTPOMAarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 3J1€KTPOMarHuTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3U"
Ypok-uccnenonanue "M3yuenue
P . - bubmuorexa [JOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMITBHOTO TeseoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JUTMHBI 3JIEKTPOMArHUTHON
BOJIHBI
DneKTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:()JTI) CBETa BOJIII{)OEHG CBONCTBA bubmorexa [TOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [Ipsamonuneiinoe
62 acIpoCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [IOK
PactpocTP ' htps://m.eds00.ru/ff0b3658
Connua u JIynst
3aKOH OTpaXXKEHMsI CBETA. 3epKaa.
63 Pemenue 3amau Ha mpuMeHeHNE bubmaorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 IIpenomiienue ceeta. 3aKkoH bubnuorexa IIOK
MIPEJTIOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOe BHYTpeHHEE OTpAXKEHUE CBETA.
65 Hcnons30Banme MOTHOTO BHYTPEHHETO bubmorera TIOK
yr https://m.edsoo.ru/ff0b3c5c
OTPaXEHHUS B ONITHYECKUX CBETOBOJIAX
66 JlabopaTopHas pabora "VccrnenoBanue




3aBUCUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUus Ha
rpaHule "BO31yX-CTEKJIO

nn

Ypok-koupepennus "Vicronp3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3B"
bu6mmoteka [IOK
68 JI .0
HIHEDL LITHHACCRAE CHIA AHHSH https://m.edsoo.ru/ffob3f2c
bubmuorexa [JOK
69 I1 0 i
OCTPOCHHC MEOOPRRCHUH B JIHHIAX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "OnpeneneHue
70 ¢box EHorg aC(I:)TO}IHI/I}I u OiTiquKOﬁ bubmorexa [TOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI cOOMpArOIIeH TUH3BI

71 Ypok-koupepeniusa "OnTuyeckue bubnunoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cuctema. 3peHue bubmmorexa LIOK

P https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenus "legexTs
3penusi. Kak coxpanuts 3peHue”
Paznoxenne 6eroro cBera B CEKTP.

72 OneiTel Herorona. Crnokenne bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbITh O
Pa3oKEeHUIo OEsIoro CBeTa B CHEKTP U

bu6nuorexa [JOK
75 BOCIIPHUATHUIO LIBETA NMPEAMETOB MPH UX

Ha0JII0/IEHUH Yepe3 1[BETOBbIE
¢buabTphl"

https://m.edsoo.ru/ff0c0e2a




VYpoxk-npaktukym "BosiHOBBIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHnus u nudpaxus”
77 Omnsitel Pesepdopna u manerapHas bubnmoreka [JOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moneins atoma bopa
Hcnyckanue v IOTJIONIEHUE CBETa
79 aroMoM. KBanTel. JInneituaTsie bubamorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-npaktuky™m "Habntonenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE M €€ BUIBI bubnmorexa LIOK
. A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atoMHoro sigpa. Hyknonnas bubnnoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE TpEBpALLIEHUS. bubnuorexa IIOK
N3otomnsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bubnuorexa [JOK
"PaguoakTuBHBIE IpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon morypacnaaa
VYpok-koH(pepenuus "PagnoakTuBHbIE
86 1/13131 CHI/I:Ib BFI)'I If one Mle[: UIIHE bubmmorexa [IOK
i \ PHPOJE, MEAMIITE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHCHII/:I)SI 3aH;1;[0Boro ¥ MaccoBOTO bubmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBsA3M aTOMHBIX s1ep. CBs3b bubnmoreka [JOK

MacCChI 1 SGHCPIruun

https://m.edsoo.ru/ffOcld7a




89

Pemenue 3amad o teme " nepHbie
peakuun"

90

Peaknmu cunTe3a M IeNeHUS SEP.
Ncrounuku sHeprun CosHIla 1 3B€371

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

91

Ypok-koupepenmus "Anepras
sHepreTuka. JlencTus
paJIMOAKTUBHBIX U3TyYCHHUH Ha )KUBBIE
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTE MO
TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanToBBIC siBCHUA"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c223e

93

KontposbHas paboTta 1o reme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJTHBI.
KBanToBbic sBIeHUS"

94

[ToBTOpeHue, 00001IEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiictBue ten"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIX ¥ KaYeCTBEHHBIX 33134 MO
teme "TernoBsie mporecco”

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemenne
pacyYeTHBIX M KQYECTBEHHBIX 3a/1a4 110
teme "KII/] TerutoBbIx aBurarenei”

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

97

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX M KaUeCTBEHHBIX 3a7a4 10
teme "KIIJI anexkrpoycTanoBOK"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHME, 0600IICHHE.

bu6nmmoreka [IOK
1 1
98 i’[aGopaTopHHe pa60”TIaI 110 Kypcy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTOpenue, o600meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTropenue, 0600menue. Padora ¢
100 Tekcramu 1o Teme "Koaebanus u 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOopenue, o6o6menue. Pabora ¢
" bubnuorexa [JOK
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOopenue, o6o6menue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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