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IHHOSACHUTEJ/IBHAS 3AIINCKA

IIporpamma mno ¢u3uke Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUS COCTaBJIEHa Ha OCHOBE
MIOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOU 00pa3oBaTelIbHOI
nporpaMmsl, npeactaBieHHsix B ®I'OC 00O, a Taxke ¢ yuéroMm ¢enepaibHOi padodell mporpamMMel
BocnuTanus 1 KoHuenuu npenoaasanus yueonoro npeamera «duznkay.

CopepxkaHre TporpaMMbl 1O (HM3WKE HAmpaBlieHO Ha (HOPMHUPOBAHUE ECTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYyYaroIUXCs M OpPraHW3allMi0 H3YyYeHHs] (DU3MKH Ha JesSTEeIbHOCTHOW OCHOBe. B
mporpamMMme 1Mo (hU3WKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpeiMeTa B peaju3allii TpeOOBaHHN
OI'OC OO0 x mIaHWpPYyEeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yibTaTaM OOYYeHHS, a TaKKe
MEXITPEJMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHwsl.

[TporpaMma 1o Qu3HMKe YCTaHABIMBACT paclpeieiecHue Y4eOHOro MaTepraia 1mo rojgaM o0ydeHHs
(mo kiaccam), mpeajaraeT MPUMEPHYIO IOCIEAOBATEIBHOCTh W3YyUCHHS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEAMETHOTO COICPIKAHUS M YIETE BO3PACTHBIX OCOOCHHOCTEH 00yIatOIIXCAI.

[Iporpamma mo ¢usuke pa3paboTaHa C IEIbI0O OKa3aHUA METOAWYECKON IMOMOIIM YYUTENO B
co3JaHnK paboyell MporpaMMBl IO y4eOHOMY MTPEMETY.

Ousnka SBIAETCS CHUCTEMOOOPA3yIOIIMM [UIl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (pr3HYecKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHOMHeH W ¢u3zndeckord reorpadueil, BHOCHT BKIAJ B E€CTECTBEHHOHAyYHYH) KapTHHY MHpa,
NpenocTaBisieT Hanboee siCHble 00pa3libl MPUMEHEHHUS HAyYHOrO METOAA IO3HAHMA, TO €CTh crocoda
IMMOJIY4YCHUA NJOCTOBECPHBIX 3HAHUH O MHpE.

OpHa U3 TVIaBHBIX 3aJ1a4 (PU3UUECKOro 00pa30BaHMsI B CTPYKType 00IIero o0pa3oBaHusi COCTOUT B
(GOpPMHUPOBAHHUHN €CTECTBEHHOHAYYHOM I'PAMOTHOCTH M HHTEpECa K HayKe y 00yJaroIuxcs.

I/ISy‘ICHI/Ie (I)I/ISI/IKI/I Ha 0a30BOM YPOBHE npeamnojaract OBJIaJICHUC CJICOYHOIINMHU
KOMIICTCHTHOCTAMU, XapaKTCPUIYIOINMU €CTCCTBEHHOHAYYHYIO I'PaAaMOTHOCTD!

L4 HAay4YHO OOBSICHATH SIBJICHUAA,
L4 OIICHMBATh U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUS

e  UHTEPHPETUPOBATH JAHHBIC U MUCIIOJIB30BATh HAYUHBIE JOKA3aTEIbCTBA IS MOJy4CHUS
BEIBOJIOB.

Henu n3ydenus GU3MKK HA YPOBHE OCHOBHOIO 0OIIero odopa3zoBaHus omnpeseieHbl B KoHienu
npenonaBanus ydeOHoro mnpemmera «®Puszmka» B 00pa30BaTENBHBIX OpraHW3aIUsiX Poccuiickoii
denepannn, pealM3yOMAX OCHOBHEIE 00IMe00pa3oBaTEIbHBIE MIPOTPAMMBI, YTBEPKACHHONW pEIICHHEM
Komnernm Munuctepcrsa npocsenienust Poccutickont denmeparun (mpotokon ot 3 mekadpst 2019 1. Ne
[1K4BH).

Henun uzyyenus Gpu3nkm:

e npuoOpeTeHHe MHTEepeca M CTPEMJICHUS OOYYaIOUIMXCsl K HAayYHOMY H3YyUEHHIO TNPHPOIbI,
pa3BUTHE UX HHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® Pa3BUTHC Hpe}.‘[CTaBJ’IGHI/Iﬁ (0) Hay4YHOM METOAC IIO3HAHUA u q)OpMI/IpOBaHI/IC
HCCICA0BATCIILCKOI'0 OTHOMICHU A K OKPYKArOIIUM ABJICHUSAM,

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KakK pe3yIbTaTa U3yueHHUs OCHOB CTPOCHUS MaTepUH
1 QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

L (bOpMPIpOBaHI/Ie Hpe,Z[CTaBJ'ICHI/Iﬁ O pon (1)I/IBI/IKI/I AJI pa3sBUTHA APYTHUX CCTCCTBCHHLIX HAYK,
TCXHUKU U TCXHOJ’IOFI/Iﬁ;



pa3BUTHUE NPEICTABICHUN 0 BO3MOXKHBIX chepax OyayIiei npopeccuoHalIbHOM IeATSIBHOCTH,
CBSI3aHHOM ¢ (PM3MKOM, IOATOTOBKA K JalIbHEHIIIEMy 00YYESHHUIO B 3TOM HAIIPABJICHUH.

JocTtmxkeHne 3THX IeNield mporpaMMbl 1o (pU3MKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
o0ecreunBaeTcs perIeHneM CIISAYIONUX 3a/1ay:

npuoOpeTeHne 3HAHWH O AWCKPETHOM CTPOCHHH BEIECTBA, O MEXaHWYECKHX, TETUIOBBIX,
AIIEKTPUYECKHUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

npruoOpeTeHne YMEHHUH ONMCBHIBATH U OOBSCHITH (PU3MUYECKHE SIBICHHUS C HCIOIb30BAaHHEM
MOJIYYCHHBIX 3HAHUM;

OCBOCHHUE METOJIOB PEIICHUSI MPOCTEHIINX PacYETHBIX 3aj[ad C UCTIOIb30BaHUEM (DU3HUECKUX
MOJIeJIeH, TBOPUECKHX H MPAKTHKOOPHEHTHUPOBAHHBIX 33124,

pa3BuTUC yMCHHﬁ Ha6JHOILaTI> IMPUPOAHLBIC ABJICHUA W BBIIIOJIHATL OIIBITHI, Ha60paTOpHI)IC
pa60Tm 1 OKCIICPUMCHTAJIBHBIC UCCICAOBAHU C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX HpI/I60p0B;

OcBoeHHE TPpUEMOB pPaboThl ¢ uH(popManmeld (GUINUECKOrO COACpKaHUs, BKIOYas
MH()OPMALIMIO O COBPEMEHHBIX JOCTIKCHMAX (DM3UKH, aHAIW3 W KPUTHYECKOE OLICHHBAHHE
UHQOPMAIIH;

3HaKOMCTBO €O cepamu TPOGECCHOHANBHON NEATSILHOCTU, CBSI3aHHBIMU C (DU3MKOW, U
COBpPEMCHHBIMHA TCXHOJIOTHUAMUA, OCHOBAHHBIMHA Ha JOCTHXKCHUAX (1)I/I3I/I‘-ICCKOI\/'I HayKH.

Ha u3yuenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUS OTBOJIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Hemenr0), B § kimacce — 68 gacoB (2 yaca B Henenmo), B 9
kimacce — 102 gaca (3 Jaca B HEACIIO).

[Mpeanaraemelii B mporpamme 1o (u3uke mepedeHb JIabOpaTOPHBIX pabOT W OIMBITOB HOCHUT
PEKOMEHIATEeTIbHBIN XapaKTep, YUuTelb AeJIaeT BHIOOp NMPOBEICHHS JIAOOPATOPHBIX pabOT M OIBITOB C

y‘léTOM WHANBUAYAJIbHBIX oco0eHHOoCTEH o6yqa10m1/1xc51, CIIMCKAa 3SKCICPHUMCHTAJIbHBIX 3aHaHHfI,

npeajiara€MbIX B paMKax OCHOBHOI'O I'OCYJIapCTBEHHOI'O 3K3aMEHa I10 (1)I/I3I/IKC.



COJEPXAHUE OBYYEHUSA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUH OKPYKAIOLIEro MUpA.

®dusznka — Hayka o pupoje. SABnenus npupoasl. Ousmdeckre sBICHUS: MEXaHUIECKIE, TETUIOBBIE,
3JIEKTPUUECKUE, MATHUTHBIEC, CBETOBEIC, 3BYKOBBIE.

®dusnueckre BenuunHbL. M3Mepenue ¢pusnueckunx BeanuuH. Guznueckue npudopsl. [TorpenrHocts
U3MepeHuid. MexxayHapoHasi CUCTEMA €IHHHIL.

Kak (1)I/I3I/IK3 U Opyru€ CCTCCTBCHHBLIC HAYKM H3Y4YarOT HPHUPOIAY. ECTeCTBeHHOHay‘IHI)II‘/'I METOJ
IIO3HaHUA: Ha6HIOIlCHI/Ie, IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMKCHHC THUIIOTE3, SKCICPUMCHT II0

MPOBEPKE TUIOTE3, 00BbsICHEHUE HabmogaeMoro spieHus. Onucanue GU3NUSCKUX SBJICHUN C MOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.
1. MexaHI/I‘-ICCKI/Ie, TCIJIOBBIC, SJICKTPUYCCKUEC, MAIr'HUTHBIC, CBETOBLIC ABJICHUA.

2. Owusnyeckue NpHOOPHI M MpPOIEAypa NPSAMBIX H3MEPEHHI aHAIOTOBRIM W IH(POBBIM
npudopoMm.

Jlabopamopnsie padomout u onvimot.
OmnpeneseHue LeHb! IeNEeHHs MIKaIbl H3MEPUTEIBHOTO Mprudopa.
N3mepeHne pacCTOSIHUM.
N3mepeHne 00bEMa KUAKOCTU U TBEPAOTO Tea.
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4. OmnpeneneHre pa3MepoB MaJIbIX Tell.

5. H3mepenue temneparypsl Ipy OMOIIHN KUAKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPBbI.
6

HpOBeI[eHI/Ie HCCIICA0BaHUA MO0 NPOBEPKE I'MIIOTE3bI: JAJIbHOCTh nonéra mapuka, IyneHHOT O
TOPHU30HTAJIBHO, TEM 6OJ'II>IHG, yeM OOJIbIIIE BBICOTA ITyCKa.

Paznen 2. HepBOHa‘laJ’lBHLIe CBE¢IcHUSA 0 CTPOCHUHU BelIECTBA.

CTpOCHI/Ie BCOICCTBA: aTOMbI M MOJICKYJIbI, UX Pa3sMEpPLI. OHLITLI, AOKa3bIBArOMUME JUCKPETHOC
CTPOCHUC BCIICCTBA.

JBmwkenne wactuil BemecTBa. CBA3b CKOPOCTHU NBIDKEHUS YACTHI] C TEMIIEPATypoid. bpoyHOBCKOE
nexenne, muddysus. BzanmonelicTBue yacTHIl BENIECTBA: MPUTHKEHUE U OTTAIKHBAHHE.

AFpeFaTHLIe COCTOsIHMA BCHICCTBA: CTPOCHUEC Ia30B, )I(I/I,ZLKOCTeﬁ nu TBép,E[LIX (KpI/ICTaJIJII/I‘leCKHX)
Ten. B3ammocBs3b MCKOY CBOICTBAMH BCHICCTB B Ppa3HbIX arperaTHblIXx COCTOAHUAX U HUX
ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. Ocobennoctu arperaTHbix COCTOSIHUU BOJBI.

Jemoncmpayuu.
1. HabGnroneHre OpOYHOBCKOTO JBIIKEHUSI.
2. Habmoaeuue quddysun.

3. Ha6J’IIO,I[eHI/I€ ﬂBJ'ICHI/If/’I, 06’B$[CH$IIOH_II/IXC$I MNPUTSKCHUCM WM OTTAJIKMBAHUCM  YaCTHUIL]
BCIICCTBA.

Jlabopamopnsie pabomout u onvimol.
1. OmeHka quamMeTpa aToMa METOJIOM PSIOB (C UCIONb30BaHueM (hoTorpaduii).
2. OmpITH 110 HAOJIOIEHUTO TEIJIOBOTO PACIITUPEHUS Ta30B.

3. OmnbITeI IO O6Hapy)KeHI/I}0 ).'[CﬁCTBPISI CHJI MOJICKYJIAPHOTO MMPUTSKCHUS.



Pazaen 3. /IBu:keHue M B3auMo/ieiicTBHe TeJl.

Mexannueckoe IBW)KEHHE. PaBHOMepHOe W HepaBHOMepHoe aBmkeHue. CkopocTh. CpenHss
CKOPOCTh NIPH HEPAaBHOMEPHOM ABHXECHUH. PacuéT ImyTu u BpeMeHH JBIKEHHUS.

SIBnenne wHepumu. 3akoH WHEpHWH. B3amMopeicTBhe Ten Kak NMPUYWHA W3MEHEHHUS CKOPOCTH
IBIKEHHWS Tell. Macca Kak Mepa HWHEPTHOCTH Tena. l[ImoTtHocTts BemectBa. CBSI3p IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00bEMA BEIIIECTRA.

Cuna kak XapakTepucTHKa B3auMopeicTBus Tena. Cuma ympyroctu M 3akoH ['yka. M3mepenue
CUJIBI C TOMOUIBI0 AMHAMOMETpa. SIBieHue TAroTeHuss U cuja TsokecTH. Cuila TSHKECTH Ha JIPYTHX
iaHerax. Bec Tema. HesecomocTs. CriokeHuMe CHJI, HamlpaBiI€HHBIX IO OJHOW IpPSIMOH.
PaBnogelicTBytomas cun. Cuna TpeHus. TpeHHE CKONBXEHHs M TpeHHe NMokos. TpeHue B mpupoae u
TEXHUKE.

Hemoncmpayuu.

Habmtonenue MexaHMUECKOTrO ABMKEHUS Tea.

H3mepeHne ckopocTH MPsIMOIMHEWHOTO TBUYKEHHUS.
Habmtonenue siBaeHUs HHEPLUH.

Habmronenne n3MeHeHNsT CKOPOCTH TIPH B3aUMOICHCTBUH TEI.

CpaBHEHHE Mace 10 B3aUMOJICHCTBHIO TEJI.

o vk wWw NP

CrnoxeHue cuil, HalpaBJICHHBIX 10 OJHOM MPsSIMOM.
Jlabopamopnsie padbomout u onvimot.

1. OmpeneneHUe CKOPOCTH PaBHOMEPHOTO JIBWXKEHHS (IIApUKAa B OKUIKOCTH, MOJIEIH
3JIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cperHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM IaprKa M0 HAKIIOHHOHN MJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO Tea.

4. OmbITbl, JIEMOHCTPHPYIOLIME 3aBHUCUMOCTb pacTsDKeHHA (JedopManuu) NpyKHUHBI OT
NPUIOKEHHON CHJIBI.

5. OHBITBI, ACMOHCTPUPYIOINIUE 3aBUCUMOCTL CHJIbI TPCHHUA CKOJIBXKCHHUA OT BE€Ca TEjIa U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEHH.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenne. CrnocoObl yMEHbBIICHHS W YBEIMYEHHS JaBiieHus. JlapieHue rasza. 3aBUCHMOCTh
JaBJieHUsI Ta3a OT 00BéMa, Temmeparypbl. [lepemada mapiieHHUs TBEPABIMU TEJaMH, XUIKOCTSIMH H
razamu. 3akoH [lackans. [IHeBMaTHyeckue MallMHBI. 3aBUCHMOCTH JaBJICHHUS JKUIKOCTH OT TJIyOWHBIL
TI'unpocratuueckuii napagokc. Coobmaroniecs cocyapl. [ uapaBinuecKue MeXaHU3MBbI.

AtmMmocdepa 3emnn u atMocdepHoe nasienue. [IprdanHb cynecTBOBaHUS BO3AYIIHONW 0O0OJIOUKH
3emiu. Ompbir Toppuuemn. M3smepenune armocdepHOro naBiieHHA. 3aBUCHMOCTb aTMOC(EpPHOro
JIABJICHVSI OT BBICOTHI HaJl ypoBHEM Mopsi. [TpuGopk! juist u3mMepeHus aTMochepHOTO JaBlICHHS.

JeficTBre KUAKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apXuMenoBa) Cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTBH JaBJICHUS ra3a OT TEMIIEPATyPHL.
2. Ilepenada maBieHUS )KHIKOCTHIO U Ta30M.

3. Coobmratomuecs CoOCyIbl.

4. TunapaBivyecKui mpecc.
5

[IposiBnenue neiicTBUsI aTMOC(HEPHOTO TABICHUSL.



6. 3aBHCHMOCTH BBITAIIKHBAIOIIEH CHJIBI OT 00bEMa TOTPYKEHHOW YaCTH TelNa U IUIOTHOCTH
JKHUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CUJIbI BECY BBITECHEHHOM )KUIKOCTH.

8. VYcioBue miuaBaHMs Tejl: IUIaBaHUE WIIH MOrpy>KCHUE TCJI B 3aBUCUMOCTU OT COOTHOLICHUA
IUIOTHOCTEH Tella 1 KHUAKOCTH.

Jlabopamopnuie pabomost u onvinol.

1. HccnemoBaHme 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYXKEHHON B KUAKOCTh YacTH
Tena.

2. Ormpepenenne BHITAIKUBAIONICH CHIIBI, IEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBHCHUMOCTU BBITAJIKUBAOLIECH CUIIbI, NCUCTBYIOLIECH HA TEJIO B KUAKOCTH, OT
MAaccChI Tena.

4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00BbEMa OTPYKEHHON B KUAKOCTh YaCTH TeJla M OT TUNIOTHOCTH KHUKOCTH.

5. KoucrpyupoBanue apeoMerpa MM KOHCTPYUPOBAaHHME JIOAKHM U  OIpelelcHue €
TPy3010ABbEMHOCTH.

Pa3nen 5. Padota u MoIHOCTH. JHeprus.
Mexannyeckas pabota. MOIIHOCTS.

[TpocThie MexaHWU3MBL: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHs phlvara.
[lpumeneHnue mpaBuiia paBHOBECHS! pbldara K OJOKy. «3onotoe mpaBuio» MmexaHuku. KIIJ mpocTsix
MeXxaHU3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckas u nmoteHnmanbHas 3Heprus. [IpeBpamienne oxHoro Buaa
MEXaHWYEeCKOW PHEPTHH B APYroi. 3aKOH COXpaHEHUS JHEPTUU B MEXaHHKE.

Jemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuie pabomot u onvimol.

1. OmnpeneneHue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JIBUKCHHH TeJa 10 TOPU30HTAIBHOM
TTOBEPXHOCTH.

2. HccrnegoBaHue yCIOBUH paBHOBECHS phlyara.

3. Usmepenue KIIJI HaKJIOHHOM TJIOCKOCTH.

4. 3yuyeHue 3aKOHA COXPAHCHUS MEXaHUYECKON SHEPIUH.
8 KVIACC

Paznea 6. TemyioBblie ABJICHNA.

OCHOBHBIE TIOJOXEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUH CTpPOEHHs BeliecTBa. Macca u
pa3mepsl aTOMOB 5 MOJIEKYIL. OnBbITHL, MOJATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUHN BemiecTBa. Kpuctaimmdeckue u
amopdusie Tema. OOBSICHEHHE CBOHCTB Ta30B, XUAKOCTEH W TBEPIBIX TEJN HAa OCHOBE ITOJIOKCHHIA
MOJIEKYJIAPHO-KHHETHYECKOH Teoprun. CMadnBaHre U KaNWULIPHBIE ABJICHUS. TeIUIoBOe pacuiupeHne u
cXKaTue.

TeMnepaTypa. CBs3b TEMIICPATYPbl CO CKOPOCTBIO TCIUIOBOI'O JABWIKCHUSA YaCTHILIL. BHYTpeHH}I}I
OHECPTHA. CnocoObl U3MEHEHUS BHyTpeHHefI OHEpruu: TCIUIoNCpeaaya U COBCPIICHUC pa6OTI>I. BI/I,Z[LI
TEIUIonepeaaun: TCIJIOIMPOBOJHOCTh, KOHBCKIHA, U3JIYyYCHUC.
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KonuuaecTBo TemnoTel. Y aenpHas TEIUIOEMKOCTh BellecTBa. Term1o00MeH U TEIUIOBOE paBHOBECHE.
YpaBHeHHe TemoBoro OanaHca. [lmaBieHHe M OTBEpJCBaHME KPUCTAUIMYCCKUX BEIICCTB. Y ICNbHAsS
teriota twiaBneHus. [lapooOpasoBanue um konpaeHcanws. Mcmapenuwe. Kunenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTICHHS OT aTMOC(HEPHOTO JTaBICHHS.

BnaxxHocTs Bo3ayxa.

3Hepmﬂ TOILIUBA. Y JeIbHAs TEIIOTa CT' OpaHus.

[Mpunnuner pabotel TemoBbix asurareneid KIIJ TemnmoBoro agBuraTens.

JIBUTATEIH U 3aIllTa OKPY>KAoIIeH cpebl.
3aKOH COXPaHCHUS U NMPEBPAIICHUS YHEPTHH B TEIUIOBBIX MPOIIECCax.
Hemoncmpayuu.
HaGmroneHre 6poyHOBCKOTO JTBHIKCHUS.
Hab6mronenue muddysum.
HaOmroneHue siBiicHUI CMauMBaHUs U KalWUISIPHBIX SIBJICHUH.
Habmroenue TeIioBoOro paciimpeHus Tel.
H3menenue AaBJICHUA ra3a Ipyu U3SMCHCHUN OG’LéMa 1 Harp€BaHWM WU OXJIAKACHUU.
[IpaBuia u3MepeHus: TeMITepaTyphl.
Buael Tennionepenayu.
OxJakIeHue PU COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CHITAMHU.

. CpaBHeHHE TEMIOEMKOCTEH Pa3IMYHBIX BELICCTB.
. HaGaronenue kunenus.
. HaGuroieHue moctossHCTBA TeMITepaTyphl MPH TUIABICHUH.

. Mozaenu TeIIoBEIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimol.
OMBITH TT0 O0HAPYKEHUIO ACHCTBUS CHII MOJIEKYISIPHOTO MPUTSHKEHUS.
OMNBITHI 110 BRIPANTUBAHUIO KPUCTAIIOB ITIOBAPEHHOM COJIM HITH caxapa.
OT1BITEI IO Ha6_HI-OZIeHI/H-O TCIUIOBOI'O paCIIMPEHUA ra3oB, )KH}IKOCTCﬁ )51 TBép)IBIX TECII.

Onpe;[eneHI/Ie JAaBJICHUA BO3AyXa B OamoHe mrpuIa.

Tenosbie

OHBITBI, JACMOHCTPUPYIOIIUE 3aBUCHMMOCTL OaBJICHUA BO34AyXa OT €ro 00bEMa u Harp€BaHusa WU

OXJIAXKIACHUA.

HpOBepKa TUIOTE3bl JTUHEHMHON 3aBHCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B TepMOMeTpH‘leCKOﬁ

TpyOKe OT TeMIIepaTypsbl.

Habmronenne wm3MeHeHHsT BHYTPEHHEW DHEPrMU Teia B pe3ysbTaTe Teruionepeadyd W padoThl

BHCIIHUX CHII.

I/ICCJ'ICI[OBaHPIC SIBJICHUS TEILIO0O0MEHA npu CMCIIMBAHUH XOJ'IO,Z[HOﬁ u FOpH‘ICﬁ BOJEI.

OnpeneneHne KOMMYECTBA TEIJIOTHL, TOJIYYCHHOTO BOJOW TpHU TEIIOOOMEHE C HarpeTbiM

METAJUTMIECKUM [HIHHAPOM.
OnpenesnieHne yACTbHOM TEMIOEMKOCTH BEIISCTRA.
HUccnenoBanue nporiecca UCTIapeHUsL.
OmnpenesicHUe OTHOCUTEFHON BIQYKHOCTH BO3YXA.

OrnpeneneHne yIeabLHON TETIOTH TUIABJICHUS JIhA.



Pa3nen 7. SHeKTpnquKne U MAarHuTHbBIC ABJICHUA.

Onextpu3anus Tei. J[Ba pona IeKTpUYeCKHUX 3apsaa0B. B3auMoeiicTBrue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTh CHJIBI B3aMMOJCHCTBUS 3apsSOKCHHBIX TEJ OT BEIWYHMHBI 3apsJIOB M PACCTOSHUS
MEXTy TEeJIaMH).

OnekTpudeckoe moje. HampskEHHOCTh JNEKTPUYECKOro moird. [IpuHImI — Cymepro3uiiuu
3NEKTPUIECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snexTpuueckux 3apsaoB. DJIEMEHTapHBIM 3iekTpuyeckuil 3apsa. CTpoeHue aToma.
[IpoBOIHUKY U IUAIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUIECKOr0 3apsiia.

ONEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa. ICTOYHHMKH TOCTOSTHHOTO
TOKa. JIeHCTBHUS 3JEKTPUYECKOTO TOKa (TETUIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKHA TOK B
JKUJKOCTSIX U ra3ax.

Onektpuyeckasa 1Henb. Cuila TOKa. DNEeKTpUuecKkoe HampsbkeHue. CONpOTHUBICHHE IMPOBOIHUKA.
VYaenpHOE CONpOTHUBICHHE BellecTBa. 3akoH Owma ana  ywactka udenu. [locnenoBarenbHoe U
napajiebHOe COEIUHEHNE TPOBOAHUKOB.

Pabota m MOIIHOCTH 3NeKTpUUecKoro Toka. 3akoH Jlkoyns—JleHma. DnekTpuyeckwe LENH |
NOTPEOHUTENHN AIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMmbikaHue.

IloctosiHHBIE MarHWUTEL. B3anmMmozeiicTBHE MOCTOSHHBIX MAarHUTOB. MarantHoe mosie. Marautaoe
nosie 3eMJiM U €ro 3HayeHue Uil Ku3HU Ha 3emie. OnelT Opctena. MarHuTHOE MOJE ANIEKTPUYECKOTrO
Toka. IIpuMeHeHune 31eKTpOMarHuToOB B TEXHUKE. J[eficTBUE MAarHUTHOIO MOJS Ha NMPOBOJHHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSIHHOI'O TOKA. VIConb30BaHUE NIEKTPOABUTATENCH B TEXHUUECKHUX YCTPOMCTBAaX
Y Ha TpaHCIIOpTe.

Onbitel @apanes. SABiaeHue 3mekTpoMarHuTHON MHAYKIWH. [IpaBmino JleHna. DnexkTporenepaTop.
CrocoObl TOJIyYEHHS JJICKTPUYCCKON DHEPrHH. JICKTPOCTAHIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.
1. Dnektpuzauus Tei.
2. [IBa pojia 3JIEKTPUYECKUX 3aPsA0B U B3aUMOJICHCTBHE 3apSyKEHHBIX TEJ.
3. VYCTpoHCTBO M AEHCTBHE SIEKTPOCKOMA.
4. DneKTpocTaTUdyecKas UHAYKIUS.
5. 3akoH coxpaHEHHS IEKTPUICCKUX 3apsIIOB.
6. [IpoBOIHUKH U TUANEKTPUKHU.
7. MoaenupoBaHU€e CUIOBBIX JIMHUMN AJIIEKTPUUECKOTO TIOJIA.
8. HcToyHMKY MOCTOSHHOIO TOKA.
9. JlelcTBHS AIEKTPUUECKOTO TOKA.
10. DaeKTpUYECKUi TOK B )KUJIKOCTH.
11. T"a30BBbIii pa3ps.
12. U3mepeHue cujibl TOKa aMIIEPMETPOM.
13. M3MepeHue 3JIeKTPUIECKOro HANPSKEHUST BOJIBTMETPOM.
14. PeocTaT ¥ Mara3uH COMPOTUBICHUH.
15. B3auMoelCcTBHE MOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHie HEBO3MOXKHOCTH pa3/ICJICHUS MOTIOCOB MarHUTA.
17. MopnenupoBaHHe MATHUTHBIX NOJIEH TOCTOSIHHBIX MarHUTOB.



18.
19.
20.
21.
22.
23.
24.
25.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnsIT Opcrena.
MarauTtHoe 1oJie TOKa. JIeKTPOMAarHuT.
JlelicTBrE MAarHUTHOTO TOJISl HAa POBOJHUK C TOKOM.
DNEeKTPOABUTATENb MTOCTOSIHHOTO TOKA.
HccnenoBanue sSiBICHUS JIEKTPOMATHUTHOW WHAYKIIWH.
Ot Dapaes.
3aBUCHMOCTH HAITPABIICHUS! HHYKIIHOHHOT'O TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
DNEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuvie pabomol u onvimol.
OMBITHI 110 HAOJIOICHUIO JICKTPU3AIMH TEJl UHAYKIIUCH U TPH COMPUKOCHOBEHUM.
HccnenoBanne AeWCTBUS SNMEKTPHYECKOTO MO HA IPOBOAHUKH M JUAJIEKTPHUKHL.
COopka 1 poBepka pabOTHI JCKTPHUCSCKOM LIEIH ITOCTOSHHOIO TOKA.
W3mepennre u peryinpoBaHue CHITBI TOKA.
W3mMepeHue u peryiupoBaHUe HAPSKCHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 PEe3HCTOp, OT COMPOTHBICHUS PE3UCTOpPA
Y HalPsDKEHUS. Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPHUPYIOIIHNE 3aBUCUMOCTD J3JIEKTPUYECKOI'O COIIPOTHBIICHUSA IPOBOAHUKA OT €TI0
JJIMHBI, TIOIAAX MTOIICPEYHOI0 CCUYCHUA U MaTCpuaa.

IIpoBepka mnpaBwia CIIOXKEHUS HANPsDKEHUW IIPU  NIOCIENOBATEIbHOM COEAMHEHMM JIBYX
PE3UCTOPOB.

[IpoBepka mpaBwmITa U CUITHI TOKA TP MAPAIIIEIEHOM COSTMHEHUH PE3UCTOPOB.
Omnpenenenre paboOThI ANEKTPHUUECKOTO TOKA, HIYIIET0 Yepe3 pe3ncTop.

OrnpezaeneHre MOIHOCTHU 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HalpsHKeHHs Ha Hew.
Onpenenenne KIIJI HarpesaTens.

HccnenoBanre MarHUTHOTO B3aWMO/IEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB NPH UX 00BEIUHEHUH U pa3eICHIH.
HccnenoBanue AeiCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CUJIbL BBaI/IMO,Z[GfICTBHH KaTylIKHU C TOKOM U MarHuTa OT
CHJIBI TOKA M HAIIpaBJICHUA TOKA B KaTYyIIIKE.

M3yuenue neiiCTBUS MarHUTHOIO ITOJISI HA IPOBOJHUK C TOKOM.
Konctpynposanue u uzydenne paboThl 31€KTPOABHIATEINS.
MNsmepenue KIIJI anexTponBUraTenbHOM yCTaHOBKHU.

OneITel 110 HUCCICO0OBAHUIO SBJICHUS BHCKT‘pOMaFHHTHOﬁ WHAYKIUA: HUCCICIOBAHUC H3MCHCHUI
S3HAYCHUA U HAIIPABJICHUA MHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHUS.



MexaHn4deckoe JBHIKCHHUC. MaTCpI/Ia.]'II:Haﬂ touka. Cucrema otcuéra. OTHOCUTEIBHOCTH
MECXaHUYCCKOT'O IBHXXCHUA. PaBHOMepHOG HpHMOHHHeﬁHOC JBHIXXCHHUC. HepaBHOMCpHOG HpSIMOJ'II/IHeI‘/JIHOG
JBHXKCHHUC. CpCI[HHH 1 MI'HOB€HHAas CKOPOCTH TEJIa IIPpU HEPABHOMEPHOM NBHXKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsMosivHeliHoe nBuxkeHne. CBoOomHoe maneHue. OnbIThI
Tanunes.

PaBHOMEpHOE nBIKEHHE O OKpYXHOCTH. llepmosn m dactora oOpamienus. JInHeiiHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoit 3axkoH Heroroma. Tperuit 3axoH Herorona. Ilpuniun
CYTIEPIIO3HULIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CHJIa TPEHHS CKOJBKEHHWS, CHIIa TPEHHS TIOKOS,
JIPYTHE BUBI TPEHUSI.

Cuna TsHKecTH M 3aKOH BCEMHUPHOTO TATOTCHUS. YCKOpeHHe CBOOOTHOTrO majeHus. JIBrKeHHE
ianet Bokpyr Counnia. [TepBast kocmuueckas ckopocTb. HeBecoMocTh U meperpy3ku.

PaBHOBecue MmarepuaibHOW TOUKHM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOrO Tena C
3aKpeIUIEHHON OChbIO BpalieHus. MomMeHT cuiibl. LIeHTp TshKeCTH.

Nmnynec tena. M3MeHenuwe wummynbca. MMOoynsc cunbl. 3aKOH COXPAaHEHUS HMILYJbCa.
PeakTuBHOC NBUKEHHE.

Mexannyeckas paboTa 1 MOIIHOCTb. PaboTa cuil TshKeCTH, ynpyrocty, TpeHus. CBs3b SHEPTUU H
pabotel. [loTeHnMaIbHAS SHEPTHUS Tella, TOAHATOTO HAJ MOBEPXHOCTHIO 3eMin. [loTeHIManbpHas SHeprus
cxartoi npyxkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPruH. 3aKOH COXpaHEHUS
MEXaHUYECKOH IHEPTHH.

Hemoncmpayuu.

1. Ha6J’IIO,I[eHI/Ie MEXaHUYCCKOI'0 ABMKXCHUS TCJIa OTHOCUTCIIbHO PA3HBIX TCII OTCYETA.

N

CpaBHEHHE TTyTeH W TPAGKTOPHUH JIBIKEHUS OJTHOTO M TOTO XK€ TeJla OTHOCHTEIHHO PA3HBIX TEI
OTCc4YéTa.

I/ISMepeHI/Ie CKOpPOCTHU U YCKOPCHUSA HpﬂMOJ’IHHCﬁHOFO JABVOKCHMUA.
HCCHeI[OBaHI/Ie IMPU3HAKOB PABHOYCKOPCHHOI'O ABUKCHUA.

Ha6J’IIO,I[eHI/Ie ABHIKCHUS TECJIa 110 OKPYKHOCTHU.

o v &~ Ww

HaOmroieHre MeXaHUYeCKUX SIBJICHHM, MPOMCXOJAIIUX B cucreMe oTcu€ra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCHUTEJIBHO KaOMHEeTa (PU3UKH.

N

3aBHCUMOCTh YCKOPEHHUSI TeJIa OT MACChl TeJa U JISHCTBYIOIIEH Ha HEro CHIIBL.

8. HaGmoneHne paBeHCTBA CHII TPY B3aUMOACHCTBHHU TeJl.

9. U3meHeHHe Beca Tela MPH YCKOPEHHOM JIBUKCHUH.

10. Ilepenaua uMITyIIbCa MPY B3aUMOICHCTBUH TEI.

11. [IpeoOpa3oBaHus SHEPTUH ITPHU B3AUMOACUCTBHUH TeEIl.

12. CoxpaHeHHe UMITyJIbCa IPH HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHHE UMITYJIbCA TPU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HabnroneHune peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHHE MEXaHUICCKOW dYHEPTHH TTPH CBOOOHOM TaJCHUH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUY MPH JBUKCHHUU Tella O] IEHCTBUEM MIPYKHUHEI.

Jlabopamopnsie pabomost u onvimol.
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11.

KOHCTp}WIpOBaHI/Ie TpaKTa OAJid pa3roHa H I[aJ'ILHCfIIHCI‘O PaBHOMCPHOI'O ABUKCHUS MHIapUKa HUIIN
TCIICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBKEHHs Opycka WM ABWKEHHUS IIapHKa MO0 HAKIOHHOM
IJIOCKOCTH.

OHpeI[eJ'ICHI/IC YCKOpPEHUs TCJIa IMPU PAaBHOYCKOPCHHOM JABUKCHUU 10 HaAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH PU PaBHOYCKOPEHHOM IBIKEHUHU O€3 HadalbHOMN
CKOPOCTH.

HpOBepKa TUINOTE3bI: €CJIKM MPU PABHOYCKOPCHHOM JBUXCHUHN 0e3 HavaIbHOM CKOpPOCTH IIYTHU
OTHOCATCA KakK P HCYETHBIX YuncCeil, TO COOTBETCTBYIOIIUE NPOMEKYTKHU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHITbI HOPMAIBHOTO JIABIICHHUS.
Onpenenenre ko3 duireHTa TpeHUs CKOIBKEHUS.
OmnpeneneHue ECTKOCTH MPY>KHHBIL.

Omnpenenenne paboOTHl CHIIBI TPEHHS IMPH PABHOMEPHOM JBIKCHHW Teja MO TOPHU3OHTAIBHON
MTOBEPXHOCTH.

. Onpeznenenne pabOThI CUIIBI YIPYTOCTH IPU MOIBEME IPpy3a C HCIIOIb30BAHUEM HETOIBIKHOTO U

[MOJABUKHOT'O OJIOKOB.
N3yyenune 3akoHa COXpaHEHUS YJHEPTHUU.
Pa3nea 9. Mexannuyeckue KoJie0aHUs ¥ BOJIHLI.

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWi: TEepHOA, YacToTa,

amruutyia. MaTeMaTrueckuid M MPYKWHHBIH MasTHUKU. [IpeBpalleHre 3HEpriud Npu KojeOaTeIbHOM

JABWKCHHH.

3aTyxaI0mHe KoJIeOaHMs. BBIHy)K,Z[eHHBIe konmeOanns. Pe3onanc. MexaHHYeCKHE BOJIHBEL

CBoiicTBa MeXaHWYeCKHX BOJIH. IIpojionbHBIE M TONepeyHble BOJHBL. JlJIMHA BOJNHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCKHUEe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.
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3ByK. ' poMKOCTb 3ByKa 1 BbIcoTa ToHAa. OTpaskeHue 3Byka. MH(pa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.
HabGmronenue xkonebaHuit TeJ1 MO JeHCTBUEM CHITHI TSHKECTH U CHITBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmtonenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAHCa.
PacripocTpanenue mpoaoabHBIX U ITOTIEPEYHBIX BOJIH (Ha MOJIENH).
Habmonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopnuie pabomot u onvimol.
OnpejiesieHre YacTOTHI U MIEPHOJIA KOJIeOaHUH MaTeMaTHIECKOTO MasITHUKA.
OmnpenesneHne 4acTOTH U IEpHoa KoJieOaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBHCUMOCTH NIEpro/1a KOJIEOaHHIA TTOIBEIIIEHHOTO K HUTH TPY3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Iepro/ia KoineOaHui MPYKMHHOTO MasgiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH TIepHOIa KOJIeOaHUi Ipy3a, TIOABEIICHHOTO K HATH, OT MacChl Tpy3a.

6. OMNBITEL, TEMOHCTPHPYIOIIUE 3aBHCUMOCTh TNEpUONia KOJICOaHWUN MPYKUHHOTO MasTHUKA OT
MAacChI TPy3a U KECTKOCTHU MPYKUHBL.

7. U3mepeHue ycKopeHHs CBOOOIHOTO MaeHMS.
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Paznen 10. SHBKTPOMaFHI/ITHOQ moJjie U JICKTPOMAarHuTHbIC BOJIHBI.

ONEeKTPOMArHUTHOE TI0JIe. DJCKTPOMArHUTHBIE BOJHBL. CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.
[ITkana 31eKTpOMarHuTHHIX BOJIH. MICI0JIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

OnexTpoMarauTHas npupona cera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpavuu.

1. CgoiicTBa PIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOICTBA CBETA.

Jlabopamopuwie padbomul u onvimul.

1. V3y4yeHwe CBOICTB NEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tele(oHa.
Pa3nen 11. CBeroBble siBJIeHMS.

JlyueBast mozenp cBeta. Mcrounuku ceeta. lIpsMonuHeiiHOe paclpocTpaHEHUE CBETa. 3aTMEHUS
Comnna u Jlyasl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKkoH OTpakeHHsI CBETA.

[Ipenomienue cBeTa. 3aKOH MpPENOMICHUS CBeTa. [lonHOe BHYTpeHHee OTpaKEHHE CBeTa.
Hcronp30BaHne MOTHOTO BHYTPEHHETO OTPAKCHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nydeii B muH3e. OnTrueckas cucreMa (portoamnmnapara, MUKPOCKOTIA B Teleckona. ['na3
KaK OINTHYEeCKas cucTeMa. biin3opykocTs U JaTbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crektp. Ombitel HproToHa. CrioskeHWE CIIEKTPABHBIX IIBETOB.
Hucnepcus csera.

Jemoncmpayuu.
[IpsmonuHelHOE pacIpoCTpaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tony4enue n3o0pa>keHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTU4ecKu CBETOBOI.
Xop Jtyuei B coOuparoiieit JuH3e.
Xop tydeil B pacceuBaroIen JUH3E.
[Mony4enue n3o0pa>keHHl C MOMOIIBIO JINH3.

HpI/IHI_II/IH ﬂeﬁCTBHH Q)OToannapaTa, MUKPOCKOIIa U TCJICCKOIIA.

. Monens rnaza.
. Paznoxxenune Oenoro cBeTa B CIIEKTP.

. [omydenue Gexoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvinol.
HccnenoBanne 3aBHCHMOCTH yTIIa OTPAXKEHUSI CBETOBOTO JTyda OT YIJia aJeHusl.
W3ydeHne xapakTepUCTUK N300paKEHUS MPEeAMETa B INIOCKOM 3epKaie.

HCCHC}IOBaHI/Ie 3aBUCUMOCTH yTrJjia MPEJIOMIICHHA CBETOBOI'O JIyda OT yIJia NaJACHWA Ha I'PaHULIC «BO3AYX—
CTCKJIIO».

[MTonydenue n300pakeHUH ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.
Onpenernenne GOKYyCHOTO PACCTOSHHS M ONTUYECKOM CHITBI COOMPAOIIEH JTMH3HI.
OMNBITHI 110 Pa3TIOKEHHUIO OSJIOTO CBETA B CICKT.

OMNBITHI IO BOCTIPUSITHIO I[BETA TIPEJIMETOB IPH WX HAOIIOICHUH Yepe3 IBETOBbIC (DIITBTPBL
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Pasznen 12. KBantoBrule siBJIeHUS.

Onwitel Pesepdopna u mmaHerapHas Mojnenb aroma. Mopens atoma bopa. Hcmyckanue u
norJioleHue ceera aroMmoM. KBaHThel. JInHeuaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- n ramma-m3nydeHus. CTpoeHwe aTOMHOTO sipa. HykimonHas
MOJIeJIb aTOMHOTO sijipa. M3oTomkl. PagnoakTuBHbIe peBparienus. [lepuos noaypaciiajga aTOMHBIX s7Ep.

SnepHble peaknuu. 3aKOHBI COXPAaHEHUsS 3apAIOBOTO M MAacCOBOTO YHUCEN. DHEPrus CBS3U
aToMHBIX sgep. CBs3b Macchl U dHeprud. Peaknuu cuHTE3a W AeieHus sjuep. VICTOYHWKU 3HEpTruu
CoHia u 3BE311.

Snepnas sHepreTuka. [{eficTBUs pairoaKTUBHBIX U3TyUYEHHUH Ha )KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CreKTpsl N3My4YeHHsI U TIOTJIOIIEHUSI.
CHeKTpHI pa3InYHbIX Fa30B.
CuexTp Bozopoa.
HaGmronenue TpexoB B kamepe Bunbcona.
PaboTta cuérunka HOHM3UPYIOMINX U3TYUYCHUH.
Peructpanus usinydeHus: NpupoOAHBIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnsie padomut u onvimot.
Habnronenue CrutOMIHbIX ¥ TMHEHYATHIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanne TpeKOB: U3MEPEHUE SHEPTHU YACTHIIBI IO TOPMO3HOMY TyTH (TI0 poTorpadusim).
W3mepeHne paguoakTHBHOrO (oHa.
IHoBTOPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOPUTENEHO-0000IMIAIOINI MOIY/ b TpEAHA3HA4YeH Ui CHCTEMAaTH3alMd M 0000IIeHus
HPEIMETHOTO COJICP)KAaHHS ¥ OINbITA JESATENbHOCTH, NMPHOOPETEHHOTO MpPU HM3YYSHHWH BCEro Kypca
¢u3uKM, a TakkKe Uil TMOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY OJK3aMeHy Mo (u3uke s
o0yyaromuxcsi, BEIOPABIINX 3TOT Y4eOHBIH ITpeIMeT.

[lpr W3y4eHHH NaHHOTO MOIYJS PEATU3YIOTCS M CHCTEMATH3UPYIOTCS BHUJBI JEATEIHHOCTH, HA
OCHOBE KOTOPBIX 00€CIEUYMBAETCs JOCTIDKEHUE TPEAMETHBIX M METAlPEIMETHBIX IIAaHUPYEMbIX
pe3ysbTaToB 00yUeHUs, POPMHUPYETCS €CTECTBEHHOHAYUYHAs! TPAMOTHOCTB: OCBOSHHE HAyUHBIX METOOB
WCCIICIOBAHUS SIBJICHUH MPHUPOJbI U TEXHUKH, OBJAJICHUE YMEHHUSIMU OOBSICHATH (PU3UUECKHE SIBICHUS,
MIPUMEHSIS TTOJIYYCHHBIE 3HAHUS, PEIIaTh 3a/1a4, B TOM YHCJIE KAU€CTBEHHbBIC U SKCIIEPUMEHTANILHEIE.

[IpuHIMIIIATEHO NESTENFHOCTHRIA XapaKTep AAHHOTO pasjeia peajn3yercss 3a CU€T TOro, 4YTO
oOyyaronuecs BHIIIOJHSIIOT 33aHuUs, B KOTOPBIX UM IpeAsiaraceTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBSACHATH (PU3NYECKHE SBICHUS B
OKpPY’KaroIel MPUPOC U MMOBCETHEBHOM KU3HM;

HCIIOJIb30BaTh HAYYHBIC METO/IbI NCCIICIOBaHUA (1)I/I3I/I‘IGCKI/IX S[BJ'IGHPIfI, B TOM YMCJIC IJIA IIPOBEPKU
THUIIOTE3 U MOJYUCHUS TCOPECTUICCKHUX BBIBOAOB,

OOBSICHATH HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ, Harpumep,
MPAKTHUYCCKOT0 HMCIOJIb30BAHUSA PA3JIMYHBIX MCTOYHHUKOB SHCPIrUM HAa OCHOBC 3dKOHaA MPCBpAILCHUA U
COXpaHCHU BCEX U3BCCTHBIX BUI0B OHCPIUU.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

W3ydeHune (Gu3MKM Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3OBaHMS HAINPABICHO Ha JOCTH)KCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX 00Pa30BaTEILHBIX PE3YIIbTATOB.

B pesynprare m3yueHus (U3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsA y OOYyYaromIerocs
OyayT chopMHUPOBaHBI CIIEAYIOIINE TMYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTpHOTHYeCKOT0 BOCTIMTAHUS:

- IPOSIBTICHHE WHTEPEca K UICTOPUN M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUIECKON HAYKH;
- ICHHOCTHOE OTHOUIEHHUE K JOCTIXEHUSAM POCCUHCKUX yUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- T'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy)KI[CHI/II/I 06IJ_IGCTB€HHO SHAYMMBIX W OTHYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUCM )Z[OCTI/DKCHI/II‘/'I (1)I/I3I/IKI/I;

- OCO3HaHWE BaXKHOCTH MOPATHHO-3TUYECKHUX MPUHITUIIOB B ACSITETLHOCTH YIEHOTO;
3) 3cTeTMYECKOr0 BOCIIMTAHUS:

- BOCHPHSTHE 3CTETHMYECKHX KauecTB (pu3MyUecKoil HayKu: €€ TrapMOHHMYHOIO HOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOTI'0 MO3HAHUSI:

- OCO3HAHWE IIEHHOCTH (DU3NYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA IO3HAHWS MHpPA, OCHOBEI
Pa3BUTUS TEXHOJIOTHH, BaXKHENUIIEH COCTABISAIOIEN KYIbTYPBI;

- pa3BUTHE HAyYHOU JI0003HATENBHOCTH, MHTEpPECA K HCCIIEIOBATEIBCKOM NesTeNbHOCTH;
5) ¢popMupoBaHus KYJIbTYPbI 310POBbSI U SMOIUOHAJBLHOT0 0J1ATOMOJIYYHS:

- OCO3HaHHUE IIEHHOCTH 0€30IacHOro 00pasa )XKM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH
mpaBwil 0€30IacHOTO TOBEACHUS Ha TPAHCIOPTEe, Ha JOporax, C OJIEKTPUYECKUM W TEIUIOBBIM
000pyI0BaHNEM B JOMAITHUX YCIOBUSX;

- chopMupoBaHHOCTH HaBbIKa pedIeKCHU, IPU3HAHKE CBOETO MpaBa Ha ONIMOKY M TaKOTO K€ MpaBa y
JIPYTOro 4eJoBeKa;

6) TPY10BOI0 BOCIMTAHUSA:

- aKTHBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3alu,
ropoaa, Kpas) TEXHOJIOTHUECKOW W COLHMaJIbHOM HANpaBICHHOCTH, TpeOYIOIMX B TOM 4YHCIE U
(bU3NYECKUX 3HAHU;

- MHTEpEC K MPaKTHUECKOMY HU3yUYEeHHUIO IPO(ECCHii, CBSI3aHHBIX ¢ (PU3UKOI;
7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

- OpUCHTAl M HAa IPUMCHCHUC (1)H3I/I‘ICCKI/IX 3HAHUHI JJI pCIICHHUA 3a1a4 B o0actu oxpyxcaromeﬁ CpeAabl,
IJIAaHUPOBAHUA MMOCTYIIKOB U OLICHKU UX BO3MOXXHBIX HOCJ'IC,Z[CTBI/Iﬁ JJIA OprX(aIOHleﬁ Cpeabl;

- OCO3HAHHE III00ATBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOIEM U MyTeH UX PEIICHHUS;
8) ananTanuu K MU3MEHSIOIUMCS YCJIOBHUSM COIUAIBLHON Y MPUPOTHOIA Cpebl:

- TOTPeOHOCTh, BO B3aUMOJICHCTBHM IIPH BBITIOJIHEHUH HWCCICAOBAHUA U MPOCKTOB (DU3NYECKOit
HAIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- IOBBIIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATENbHOCTD;



- MOTPeOHOCTH B (GOPMUPOBAHUH HOBBIX 3HAHWA, B TOM YUCIie (OPMYITUPOBATH UJICH, TOHSTHS, THITOTE3bI
0 (pu3nUecKkux 00bEKTaX U SBICHUSX;

- OCO3HAHHUE ACPUITUTOB COOCTBEHHBIX 3HAHUA W KOMITETEHTHOCTEH B 00JIaCTH (DU3HKH;
- TUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DH3MUYECKHUX 3HAHUIA,

- CTPEMIJICHHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3H IIPHUPOIEI, O6H_ICCTBa 1 OKOHOMHUKH, B TOM YHCJIC
C UCITIOJIB30BAaHUECM (pI/I3I/I‘lCCKI/IX 3HaHI/II71;

- OIIEHKAa CBOWX [IEHCTBHHA C YYETOM BIHMSHHAA Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX TIIOOAIBHBIX
MOCJIEACTBHUH.

METAINPEJMETHBIE PE3YJIbTATbBI

B pesysnbTare ocBOeHMs MpoOrpamMmbl MO (U3UKE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs Y
obyuarorerocst 0yayT chOpMHPOBAHBI MeTANPeIMETHbIE Pe3yabTaThl, BKIIOUAIOIINE TO3HABATEILHBIE
VHHUBEpCalbHbIe Y4eOHblEe JCHCTBHSA, KOMMYHHKATHBHBIC YHHBEpCaJbHbIC Y4eOHBIE JCHCTBHA,
pEryJIATHBHBIC YHUBEPCAIbHbIC YUCOHBIC TCHCTBHUS.

Ilo3HaBaTeIbHBIE YHuBEpPCAJIbHBIC y'leﬁm,le HeﬁCTBHﬂ

ba3oBble JJornuecKkne JeHCcTBUA:
BEISBIISIT U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHH);
YCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAINH, OCHOBAHUS JIJIsl 000OIIEHNS U CPABHEHUS;

BBIABJIAATE 3dKOHOMEPHOCTHU W HNPOTHUBOPECYHA B paCcCMaTpUBACMBIX (I)aKTaX, JaHHBbIX W Ha6J'IIO):[eHI/I$IX,
OTHOCAIIUXCS K (1)I/I3I/I‘IGCKI/IM SABJICHUSM,

BBIABJIATE NPUYUHHO-CJICACTBCHHBIC CBA3U IPU HN3YUYCHUU (I)I/ISI/ILI€CKI/IX SIBIICHUI H nmponeccoB, ACIaTb
BbIBOAbLI C HMCIIOJB30BAHUEM ACAYKTUBHBIX W MHAYKTHBHBIX YMOSaKHIOIIeHPlﬁ, BBIIBUI'aTh THIIOTE3BI O
B3aMMOCBA3AX (1)H3PI‘*I€CKPIX BCJINYHH,

CaMOCTOSTEIIbHO BBIOMpATh CHOCOO perieHus y4eOHON (Gu3uveckoil 3aqa4un (CpaBHEHHE HECKOIBKHX
BapUAHTOB pEIICHUS, BBHIOOp HauOOJEe TMOAXOMAIMIETO C YYETOM CAMOCTOSITENBHO BBIICICHHBIX
KPUTEPHEB).

ba3oBblie HccjIeaA0BaTeJIbCKHE HeﬁCTBHH:
HCIIOJIB30BaTh BOIIPOCHI KaK HCCHCHOB&TCHBCKI/Iﬁ HWHCTPYMCHT ITO3HAHUS;

MPOBOJUTH TI0 CAMOCTOSTENHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (DU3MYECKUI IKCIIEPHUMEHT,
HeOO0JIBIII0e NCCIIeIOBaHNE (PM3UIECKOTO SBICHHUS;

OILICHUBATh Ha NIPUMCHUMOCTL U JOCTOBCPHOCTH I/IH(i)OpMaI_II/IIO, MOJIYYCHHYIO B XOA€ HMCCJICOOBAHUA U
OKCIICPUMEHTA,

CaMOCTOSTENHHO (POPMYITHPOBaTH 0OOOIIEHNS ¥ BBIBOABI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OIIbITa, UCCIICAOBAHNS,

IMPOrHO3UPOBATH BO3MOKHOC ,I[aJ'ILHCfIH.ICe Pa3sBUTUC (1)I/I3I/I‘I€CKI/IX mpouecCcoB, a TAaKKEC BbBIIBUTATb
MMPCATIOJIOXKCHUA 00 ux Pa3BUTUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ nndopmanueii:

NPUMEHSTh Pa3InYHbIe METOJIbl, HHCTPYMEHTBI M 3alpOChl MPH IOUCKE M OTOOpe WH(POPMAIUH WU
JaHHBIX ¢ YYETOM MPEUIOKEHHON yueOHOW (HU3NUecKon 3a1auu;



aHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh M HMHTEPIPETHPOBATh WHGOPMAIMIO PA3IHYHBIX BUAOB U (HopM
MIPE/ICTABIICHNUS;

CaMOCTOSITETTFHO BBIOMpPATh ONTUMANBHYIO (OpMy TpecTaBleHHs WHGOPMAIMH W HILTIOCTPUPOBATH
pelIaeMbIe 33]a41 HECIIOKHBIMU CXEMaMU, TuarpaMMaMu, HHOH TpauKoi U MX KOMOUHAITUSIMH.

KoMMmyHuKaTHBHBIE YHHMBepca/lbHbIe YieOHbIe AeiicTBHA:

B XO0Jie OOCYXJIEeHHUs Yy4eOHOro Marepualia, pe3ysbTaToB Ja0OpaTOPHBIX padOT M MPOEKTOB 3aJ]laBaTh
BOMPOCHI 10 CYIIECTBY OOCYXXJaeMOW TEMbI M BhICKAa3bIBATh HJICH, HAIICJICHHBIC HA PCIICHUE 3a7aud U
moiep kadue 01aroXkeaTeIbHOCTH OOIICHNS;

COIIOCTABJIATH CBOU CYXJICHUS C CYKJICHHSIMH JPYTUX YYACTHUKOB JHMAJiora, OOHAPYKHBATh Pa3JInYKe U
CXOJICTBO ITO3UIINIA;

BbIpa’XaTb CBOIO TOYKY 3p€HUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

NyOJNIMYHO  TIPEACTABISATH  PE3YNbTaThl  BBIMOJHEHHOTO  (U3MYeckoro ombiTa  (IKCIIEPUMEHTA,
WCCJIEIOBAHNS, IPOEKTA);

MOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHON W WHIWBUIAYAIbHONH pabOThl NMpPHU PEIICHUU
KOHKPETHOH (PU3NUeCKOHN MPOOIIeMBI;

NPUHUMATh LM COBMECTHOW [IESTEIbHOCTH, OPraHU30BBIBATH HCHUCTBHS IO €€ IOCTXKEHHIO:
pacipenensaTh poiH, OOCYXAaTh IPOLECCHl W PEe3yNbTaThl COBMECTHOW palboThI, 0000IIaTh MHEHUS
HECKOJBKHX JIIONICH;

BBIIIOJIHATH CBOKO 4YacCTh pa6OTBI, A0CTHUTrasd Ka4€CTBCHHOI'O pE3yJibTaTa II0 CBOEMY HAIIPaBJICHUIO U
KOOpAMHUPYS CBOU ILGf/iCTBI/IH C ApYIruMH 4JI€HaMU KOMaHIbI;

OIICHWBaTh KAa4eCTBO CBOETO BKJIaga B OOMMIA TPOAYKT TIO KPHUTEPHUAM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aMMOICHCTBUSI.

PerynsiTuBHbIe yHMBepcaibHbIe y4eOHbIe el CTBUA

Camoopranusanms:

BBISBJISITH TPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOUUX I PEIICHUS (PU3NUSCKUX
3HAHWI;

OpPHEHTHPOBATHCA B PA3IMYHBIX MOIXOAaX NMPUHIATHA PEIIeHnH (MHANBHIYaJTbHOE, IPUHITHE PEIICHUS B
rpymIe, MpUHATHE PELICHUH IPyTIon);

CaMOCTOSITETIbHO COCTAaBIISATh ANTOPUTM pelieHHs (U3MYECKON 3ajjaud WM IUIaHa HCCICAOBAHUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH IpeiaraeMble
BAPUAHThI pELICHUI;

JIeNaTh BLIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh aJIcKBaTHYIO OLEHKY CUTYalluu U Ipejiarath rjiaH e€ u3MEHEHUSI;

OOBSICHATh TNPHUYUHBI TOCTHKEHUsI (HENOCTHKEHHS) pe3yJbTaTOB NESTEIbHOCTH, [aBaTh OICHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B IEATCIHLHOCTD (B TOM YHCIIE B XOJI BHITOTHEHUS (PU3UUECKOT'O UCCIICIOBAHUS I
MPOEeKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBIINXCS CHTYaIlWif, YCTaHOBJIEHHBIX OIIHOOK,
BOBHUKIIINX TPYIHOCTEH;

OLICHUBATH COOTBECTCTBUC PE3YyJIbTaTa LCJIU U YCIIOBUAM,



CTaBUTH ce0s Ha MECTO APYToro YejoBeKa B XOJIe CIOpa WM TUCKYCCHH Ha HAYYHYIO TeMy, IIOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

MIPU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHnH (PU3MYECKUX 3a7ad WM B yTBEP)KICHUSIX HAa HAYJHBIC
TEMBI U TAKOE e IIPABO JPYroro.

INPEAMETHBIE PE3YJIbTATHI

K xoHniy o0y4eHust B 7 Kjaacce nMpeaMeTHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hopMHPOBAHHOCTH y 00YUAIONITUXCS YMEHUH:

WCIIOJIb30BaTh MOHATHUS: (U3MUECKUE M XUMUYECKUE SBIICHHs, HAOJIOAEHHE, IKCIEPHUMEHT, MOJIENb,
THIIOTE3a, SAWHUIBI (PU3MYECKUX BEJIWYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOsHHS BelecTBa (TBEPIIOE,
KHUJKOE, ra3000pa3HOe), MEXaHUYECKOe JIBIKEHHE (PaBHOMEpPHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TPaeKTOpHs, paBHOACHCTBYyIOIIAs cuia, Jedopmanus (ympyras, IUIacTHYECKas)), HEBECOMOCTb,
COOOIAIOIINECS COCY/IbI;

pasnmuuate sBreHus (AudQys3us, TEIoBoe ABIKCHHE YacTHIl BEIIECTBA, PaBHOMEPHOE IBIDKEHHE,
HEPaBHOMEPHOE JIBHYKEHUE, UHEPLMS, B3aUMOJCHCTBUE TEJl, PABHOBECUE TBEPABIX TEJI C 3aKPEIIIEHHOU
OCBI0 BpallleHHUs, Tiepefadya JaBleHUs TBEPABIMU TEIaMH, JXKUIKOCTSAMH W TazaMH, aTMocdepHoe
JlaBJI€HHE, IUIaBaHUE TeJ, TNMPEBPALCHUs MEXaHWUYECKOM BSHEpruu) IO OIMUCAHMI0O MX XapaKTepHBIX
CBOICTB 1 Ha OCHOBE OTIBITOB, ISMOHCTPUPYIOIINX NaHHOE (PU3UUYECKOE SBIICHHE;

pacro3HaBaTh MPOSBICHHE HM3YYECHHBIX (U3MUYECKHX SIBJICHUH B OKPYKAaIOIIEM MHUpPE, B TOM YHUCIE
¢bu3nuecKue SBICHUS B IPUPOJE: IPUMEPHI IBMXKEHUS C Pa3IMUHBIMU CKOPOCTSAMH B KUBOW U HEXHBOH
npupoje, ACUCTBUE CHIIBI TPEHHUSI B MPUPOAE U TEXHUKE, BIMSHHE aTMOC(HEPHOrO NaBJICHHUS Ha XKHBOH
OpraHu3M, IUIaBaHUE PBIO, phlUaru B TeJl€ YEJIOBEKa, IIPU 3TOM IE€PEBOANUTH NMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIJIEISTH CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) GU3UUECKUX SIBICHUIA;

OMMCHIBATh U3YUEHHBIE CBOIMCTBA Tel U (pU3NUEeCKHe SBICHU, UCIONb3Ys (PU3NUECKUE BEIMYMHBI (Macca,
00BbEM, IUIOTHOCTH BELIECTBA, BpPEMA, IyTb, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YNPYTOCTH, CHJa
TSDKECTH, BeC Tejla, CUja TPEeHHMs, JaBiieHHe (TBEPAOro Tela, )KUIOKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHH4yecKass padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3((HUIMEHT MOJE3HOro IeHCTBUS
MEXaHU3MOB, KHHETHYECKass M TMOTEHLMAaJbHAs HHEPrusi), NPU OIMCAHUU MPaBHILHO TPaKTOBAThH
(GU3NUECKUil CMBIC HCHONB3YEMBIX BEJIMYMH, MX O0O3HAuYeHWS M €AMHUIBI (U3NYECKUX BEJIUYMH,
HaxXoJIUTh (POPMYJIbI, CBA3BIBAIOIINE NAHHYIO (U3MUYECKYIO BEJIMYMHY C APYTHMMHU BEJIMYMHAMHM, CTPOUTD
rpaMKu U3y49EeHHBIX 3aBUCHMOCTEH (PU3HMUYECKUX BEJIMUNH;

XapaKTepH30BaTh CBOMCTBA Tell, (pu3ndeckue SBICHUS U MPOLECCHl, UCIOJb3Ys MPaBUIIA CIIOKEHHS CHII
(Bmonb onmHOM mpsiMoii), 3akoH ['yka, 3axon Ilackams, 3akoH Apxumesa, IpaBUJIO PaBHOBECHS phlyara
(6110Ka), «30JI0TOE TPABHIIOY» MEXAHHWKH, 3aKOH COXPAHCHHSI MEXaHUYECKOW DHEPTHH, IIPH 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA H 3alIUCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUYECKHE SIBJICHUS, MPOLECCH M CBOWCTBA TEJI, B TOM YUCJIE M B KOHTEKCTE CHUTYyallUil
MPAKTUKOOPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATH TNPHUYWHHO-CIEICTBEHHBIE CBA3H, CTPOWUTH
o0bsicHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOMCTBA (M3UYECKUX SBICHHH,
¢bu3NUeCKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemarb pacu€THbIe 3aJa9u B 1—2 IeHCTBHUS, UCTIONB3YsI 3aKOHBI 1 JOPMYJIBI, CBA3BIBAIONIIE (pH3HUYCCKIE
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33/1a4M 3alMChIBATh KPATKOE YCIOBUE, MOJICTABISITH (U3UIECKUC
BEJIMYMUHBI B (OPMYIBI M TPOBOIAUTH PACUYETHI, HAXOJUTHh CIPABOYHBIC JAHHBIE, HEOOXOAWMBIEC ISt
pelIeHus 33124, OLICHUBATh PEAIMCTUYHOCTD MOMYyYEeHHON (PU3NYECKON BEITMYUHEI;



pacrno3HaBath MpoOJIEeMbl, KOTOPBIE MOXKHO PEIINTh MPU MOMOIIN (PU3MYECKUX METOJOB, B ONMHCAHHUU
WCCIIEIOBAHUS BBIAENATH MPOBEPSEMOE MPEANONIOXKEeHHE (TUIOTE3y), Pa3ndyarh W WHTEPIPETHPOBATH
MOJTyYEHHBIN Pe3yJIbTaT, HAXOUTh OIIMOKU B XOJIC OMBITA, JACTIaTh BEIBOJKI [0 €T0 PE3yIbTaTaM;

MPOBOJAUTH OMBITHI 10 HAOMIOAeHWIO (HU3MUecKnX SBIEHUH WiH (U3NIECKUX CBOWCTB TEIl:
(dbopMynuUpOBaTh TPOBEPAEMBbIE  TPEANONOKEHHS, COOMpaTh yCTAaHOBKY W3  MPEIOKEHHOTO
000pyIOBaHUS, 3aMUCHIBATH X0/ OIBITA U (POPMYIIUPOBATH BHIBOIBL;

BBITIONHSTH MPSIMBIE M3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tella, 00béMa, CHIIBI M TEMIEpPaTyphl C
WCTIOJIb30BaHMEM AHAIOTOBBIX M HU(POBBIX MPHOOPOB, 3aMKCHIBATH IMOKA3aHUS MPHUOOPOB C YIETOM
3aJaHHON a0COJTIOTHOM MOTPEITHOCTH H3MEPECHHIA;

MIPOBOJIUTH HMCCIEIOBAHUE 3aBHUCHUMOCTH OJHOW (DPH3MUYECKON BETMYWHBI OT APYTOW C MCIOIH30BAHUEM
MPSIMBIX M3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JIBIDKYIIETOCS TeJla OT BPEMEHHU JBWKCHUS TeEla,
CHJIBI TPEHUS CKOJILKCHHS OT Beca Teja, KauecTBa 00Opa0OTKU MOBEPXHOCTEH TEJ M HE3aBUCHUMOCTH CHJIBI
TPEHUS OT IUIOIIAIA COIIPUKOCHOBEHUS TEJI, CHIIBI YIIPYTOCTH OT yIJIUHEHUS IIPY>KUHBI, BBITAJIKABAIOIICH
CHJIBI OT 00BEMa NOrPYKEHHOM YaCTH Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH
TeNa, OT NIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJI0, YCIOBUM TUIaBaHUs TEJI, YCJIOBUM PABHOBECHS phluara u
0JIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUM Y4Y€OHOTO MCCIICIOBaHMS, COOMPATh YCTAHOBKY M BBINOJIHSATH
U3MEPCHHMS, CIeAys MNPEIUIOKCHHOMY IUIaHy, (DUKCHPOBAaTh pE3YJIbTAaThl IMOJYYECHHOW 3aBUCHUMOCTH
(M3MYECKUX BEJIUYMH B BHJIC NMPEIOKCHHBIX TAOJUI] U TpadUKOB, JejaTh BBIBOJABI MO pe3yJibTaTaM
UCCIIEI0BaHHS;

MPOBOJNTH KOCBEHHBIC M3MEPEHUsI PU3MUECKMX BENWYMH (TUIOTHOCTH BEIECTBA KHUIKOCTH U TBEPAOTO
Tela, CWJIA TPEHMsI CKOJBXEHUS, NaBICHHWE BO3[yXa, BBITAIKUBAIOIIAS CWJIA, JCHCTBYHOLIas Ha
NOTPYKEHHOE B JKUAKOCTH TENO, KOIPQUIMEHT MOJIE3HOTO JEHCTBUS MPOCTBIX MEXaHWU3MOB), CIEAYs
MPE/NIOKEHHOW MHCTPYKIIMH: TIPU BBITIOJTHEHUH U3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAYCHHE NCKOMOW BEITMYUHBL;

coOJII0IaTh TIpaBUIIa TEXHUKK 0€301acHOCTH MpU padoTte ¢ 1abopaToOpHBIM 000PYI0BaHHEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI, TEPMOMETP, THHAMOMETD,
cooOmiaromyecs: Cocyabl, 6apoMeTp, pbvar, NOJBIKHBIN W HETIOIBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIIHITHI ISHCTBYS H3YYSHHBIX MMPHOOPOB M TEXHUYECKUX YCTPOICTB C ONOPO HA UX
onucaHus (B TOM YHWCIIE: TOAMIUITHUKH, YCTPOHUCTBO BOAOIPOBO/IA, THAPABINYECKHHA MPECC, MAHOMETD,
BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp), WCIONb3ysl 3HAHUS O CBOWCTBAaX (M3WYECKUX SIBICHUH U
HeoOXxoauMbIe (hM3MIEeCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH NpUMEpPHl (HAXOAWTh HHPOPMALHUIO O MpHUMEpax) NPAKTHYECKOTO HCHOIb30BAHUS
¢u3nuecKux 3HAHWHA B TOBCEJAHEBHOW >KM3HM i obOecneueHHs O€30MacCHOCTH NpU OOpalieHud C
npubopaMd W TEXHUYECKUMH YCTPOICTBAMH, COXpaHEHHUS 3JI0pOBbS M  COOJIOACHUS HOPM
9KOJIOTMYECKOTO TTOBEICHHUS B OKpPYIKaIoIIeH cpene;

OCYLICCTBJIATH 0T60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B HHTGpHCTe B COOTBCTCTBHUHU C 3aJJaHHBIM ITOMCKOBBIM
3a1IpocoM, Ha OCHOBC HMCIOUIUXCHA 3HAHUM H HYTéM CpaBHCHUA pa3JINYHbIX WMCTOYHHUKOB BBIIACIIATH
I/IH(l)OpMaLII/IIO, KOTOpasd ABJIACTCA HpOTI/IBope‘{I/IBOﬁ WU MOKET OBITh HeﬂOCTOBCpHOﬁ;

WCIIOJIb30BaTh NPH BBIOJHEHUH YYEOHBIX 3aJaHUH HAayYHO-TIOMYJSAPHYIO JHUTEpaTypy (HU3NYEeCcKOTro
COZIepKaHusl, CIIPABOYHbIE MAaTEPUAIIBL, pecypchbl ceTu VHTEpHET, BiIaieTh NpUEMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHGOPMALIUU U3 OJHOW 3HAKOBOH CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC KpaTKHE IMHCHMEHHBIE W YCTHBIE COOOIICHHWS HA OCHOBE 2—3 HCTOYHHUKOB
uHpopMaIui (PU3NIECKOTO COACPIKAHUSA, B TOM YHMCIIE MyOJUYHO JejaTh KPaTKHE COOOIICHHS O
pe3yibTaTax MPOEKTOB WM YYCOHBIX MCCIICIOBAHHM, MPH 3TOM I'PAMOTHO HCIOJIb30BaTh H3YyUCHHBIN
MOHATUHHBINA anmapaT Kypca (pH3UKHU, COMPOBOXKAATH BEICTYILICHUE MPE3SHTAINCH;



NPY BBITIOJIHEHUH YYeOHBIX TNPOEKTOB M WCCIENOBaHUIM pachpeaessiTh OOS3aHHOCTH B TpYIIE B
COOTBETCTBHH C TIOCTaBJICHHBIMH 3aJa4aMH{, CIEAWTh 3a BBHIMOJHEHWEM IUIaHA JEHCTBHIA, a/J€KBAaTHO
OIICHWBaTh COOCTBEHHBIH BKJIAJ, B JESATENbHOCTh TPYMIBI, BBICTPAaMBATh KOMMYHHKATHBHOE
B3aUMOJICUCTBHE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHniy oOyueHus B 8 kiacce npeagMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hopMHPOBaHHOCTH y 00YUYAIOLTUXCS YMEHUH:

WCIIONIb30BaTh TMOHSTHUS: Macca U pa3Mephl MOJIEKYJd, TEIUIOBOE [BIKEHHE aTOMOB U MOJEKYII,
arperaTHbIC COCTOSTHUS BEIECTBA, KPUCTALTUYSCKHAE U aMOP(HBIC TeJa, HACHIIICHHBIA U HEHACHIICHHBIN
nap, BIaKHOCTh BO3IyXa, TEMIEpaTypa, BHYTPEHHSS JHEPTHUs, TCIUIOBOM ABUTATENb, BJIEMEHTAPHBIN
SJIEKTPUUECKUI 3apsijl, JNEKTPUUECKOE MMOJIe, MPOBOJHUKU U TUAICKTPUKHU, MOCTOSTHHBIA AJIEKTPUUCCKUIA
TOK, MarHUTHOE TI0JIE;

pasnuuaTh sBIEHUs (TEIJIOBOE pacHIMpeHHe W C)KaTue, TeIulonepeaaya, TeljIoBOe pPaBHOBECHE,
CMayMBaHHE, KaNWUIApHBIE SBJIEHUS, WCHApeHue, KOHACHCAIUs, IUIaBlieHHe, KpHUCTaUIN3aLus
(oTBepAcBaHue), KUTIEHUE, Terlonepeaaya (TeUIonpOBOIHOCT, KOHBEKIIHS, H3ITyUCHUE), DIIEKTPU3aIHsI
T€J, B3aUMOJIEHCTBHE 3aps/10B, JEHCTBHS AJIEKTPHUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJIeiicTBHe
MarHiToB, JCHCTBHE MAarHUTHOTO IMOJII Ha MPOBOJHHUK C TOKOM, JJEKTPOMArHWUTHAs WHIYKIUS) II0
OTHMCAaHWIO WX XapaKTePHBIX CBOIMCTB M HA OCHOBE ONBITOB, JIEMOHCTPHPYIOIINX JaHHOE (PH3NIECKOE
SIBIICHUE;

pacro3HaBaTh MpPOSBICHHE H3YYCHHBIX (QU3MUYECKUX SIBJICHUH B OKPYKAaIOIIEM MHUpPE, B TOM YHUCIE
¢du3nueckue SBICHUS B NPUPOAE: IMOBEPXHOCTHOE HATSHKEHHWE M KAaNWUIIPHBIEC SIBICHUS B IPUPOIE,
KpHCTaJUIbl B Ipupoae, u3nydernne ConHIa, 3aMep3anue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEra, 3JIeKTPHYECKHE SBJIEHHS B arMoc(epe, 3JEKTPHUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE mosie 3eMiH, Apedd MOJOCOB, POJIb MAarHUTHOTO TOJISA JUIS KM3HH Ha 3emile, TOJISApPHOE
CHUSIHME, TIPH 3TOM II€PEBOIUTH MPAKTHYECKYIO 337ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKK) GUINUECKUX SIBICHHIA;

ONKCHIBATh M3YyYEHHbIE CBOMCTBA Tel M (U3UUECKHE SBJICHUS, MCIOJb3YysSd (U3UUECKUE BEITMUMHBI
(TemMnepaTypa, BHYTPEHHSS OJHEPrusi, KOJWYECTBO TEIUIOTHI, YAENbHAs TEIJIOEMKOCTh BEIIECTBA,
yIenbHas TEIUIOTa IUIABJICHUS, YIENbHAs TEIUIOTa NapooOpa3oBaHUs, yJesbHas TEIUIOTa CrOpaHMs
TOIUIMBA, KO3()(UIIMEHT MMOJIE3HOTO AEHCTBHS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3IYXa,
UIEKTPUUECKHUN 3apsill, CHIIa TOKA, HIEKTPHUUECKOE HANPSKEHUE, COTPOTUBIICHNE NMPOBOAHNKA, YIEIBHOE
COIIPOTHBIICHHE BEIIECTBAa, padOTa M MOIIHOCTH JIEKTPUYECKOTO TOKA), MPHU OMNHMCAHUM IPABUIBHO
TPAaKTOBATh (PM3MUYECKHA CMBICI HCIONB3YEMbBIX BEIUYWMH, OOO3HAYCHUS M CIUHHILI (UIUUIECKUX
BEJINYHH, HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIHYUHY C JPYTUMH BEITMYUHAMH,
CTPOUTH rpa)UKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEIMYHUH;

XapaKTepu30BaTh CBOMCTBA Tell, (pu3nyeckue sIBICHUS M MPOLECCHl, UCHONb3YSl OCHOBHBIE IOJIOKCHHS
MOJIEKYJIAPHO-KMHETHYECKON TEOpHUH CTPOEHHS BEIIeCTBA, NPUHIMI CYNEpPHO3WIUK Tojel (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma [y ydacTKa ILemu, 3akoH Jxoymsa—
JleHnia, 3aKOH COXpaHEHHs SHEPTHHU, IIPU STOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH
€ro MaTeMaTU4eCKOE BBIPAKEHHUE;

OOBSICHATH (I)I/ISI/IT-ICCKI/IG IMpoUeCChl M CBOIiCTBa TCJI, B TOM YHCIC W B KOHTCKCTC CI/ITyaHI/Iﬁ
IMPAKTUKOOPUCHTHUPOBAHHOI'O XapakTepa: BBISIBJISATH NPUIUMHHOCICACTBCHHBIC CBsI3H, CTPOUTH
00BsCHeHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOH Ha 1—2 W3ydeHHBIX CBOMCTBA (PM3HUUECKUX SBICHHIA,
(hU3MYECKUX 3aKOHOB HITU 3aKOHOMEPHOCTEH;

pemarp pacu€THbIe 3aJauu B 2—3 JIEHCTBHUS, UCIIONL3YsI 3aKOHBI 1 JOPMYJIBI, CBA3BIBAIONIHE (pH3HUYCCKIE
BEJIMYMHBL: HA OCHOBE aHAJM3a YCJIOBHUS 3aJ[aud 3alHCHIBATh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTATOK
JAHHBIX JIIS PEIICHUS 3a7add, BHIOMpATh 3aKOHBI U (HDOPMYIIBI, HEOOXOMUMBIC Ul €€ pEIICHHUS,
MPOBOJIUTh PAcU€Thl W CpPaBHUBATH IMOJNyYEHHOE 3HAYCHHE (DU3MYECKON BEIMYMHBI C W3BECTHBIMU
JTAHHBIMU;



pacrmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIM (PU3NYIECKUX METOJOB, HCIIONIb3YS
OTIMCaHWe WCCIIEAOBAaHUS, BBIIEIATH MPOBEpsieMOe TPEATOI0KEeHHEe, OIIEHNBATh MPABUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIICAOBAHUS, IeJIaTh BBIBOIBI,

MIPOBOJIUTH OTBITHI IO HAOMIOJIEHUIO (PM3UUYECKUX SIBICHUH WM (PM3UIECKUX CBOMCTB Tel (KalnUIIpHBIE
SIBIICHUS, 3ABUCIMOCTH JaBJIEHUS BO3AyXa OT €ro 00bhEMa, TeMIepaTypsl, CKOPOCTH MPOIEcca OCTHIBAHUS
W HArpeBaHWA NpPH HU3IYYCHHH OT I[BETa H3Iy4aromien (IOTJOMAIONIel) MOBEPXHOCTH, CKOPOCTh
WCHIapeHusi BOJBI OT TEMIEPATyphl KUAKOCTH W IUIOMIANNd €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel U
B3aMMOJICHCTBHE DJICKTPUIECKUX 3apsiOB, B3aWMOJEHCTBHE IOCTOSHHBIX MAarHWTOB, BU3yalH3aIlusl
MarHATHBIX TIOJIEH TOCTOSHHBIX MAarHWTOB, NEHCTBHS MAarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM,
CBOICTBa D3JEKTPOMAarHWTa, CBOWCTBA DIIEKTPOJBUTATENS IIOCTOSHHOTO TOKa): (OPMyITHPOBAThH
MpOBepsiEMBbIE MPEAOI0KEHHS, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUsI, OTIMCHIBATH X0
ombITa U (hOPMYyITUPOBATH BHIBOBI;

BBINOJIHATh MNPSAMBIE H3MEPEHHS TEMIICPATypbl, OTHOCHTEIbHON BIaKHOCTH BO31yXa, CHJIBI TOKa,
HaIpsKECHUA C UCIIOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaT4YUKOB (1)I/I3I/I‘-IGCKI/IX BCJINYMH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH;

MPOBOJIUTH MCCIICAOBAHUE 3aBUCHUMOCTH OJHOW (DU3MUYECKOW BEIMYMHBI OT APYrOM C HMCIOJIb30BaHUEM
MPSIMBIX U3MEPECHUIN (3aBUCHMOCTH COMPOTUBIICHUS MPOBOJHUKA OT €T0 JJIMHBI, IUIONIAIN MOTePEYHOTO
CEUEHHUS U YACIBHOIO COMPOTUBJIEHUS BEUIECTBA MPOBOJHMKA, CHIIBI TOKA, UAYILIEr0 4Yepe3 MPOBOAHUK,
OT HAIpPsDKEHMSI Ha IPOBOJHHUKE, MCCIEHOBAHUE IIOCIEIOBATENIBHOIO M IAapauIE]IbHOTO COEAMHEHUM
MPOBOJIHUKOB): IUIAHUPOBATh HCCIICIOBAHUE, COOMpATh YCTAaHOBKY W BBINOJIHATH H3MEPCHUS, CICAYS
MPEIUIOKCHHOMY IUTaHy, (MKCUPOBATh PE3YJIbTAaThl IOJYYCHHOH 3aBUCUMOCTH B BHJE TaONHUIl M
rpaduKoB, AeNaTh BRIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNS;

IMPOBOJUTE KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYUH (y,[[eJ'IBHaH TEIUIOEMKOCTD BC€IICCTBA,
COIIPOTHUBJICHHUE IIPOBOJHHUKA, pa60Ta U MOHIIHOCTH JJICKTPHYCCKOI'O TOKa)Z IJIaHUPOBATh U3MCPCHUA,
CO6I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAHOBKY, CIICAYA Hpe,[[J'[O)KeHHOﬁ HWHCTPYKIHH, U BBIYUCIATD 3HAYCHUC
BCIIMYHUHBI,

coOJII0IaTh TIpaBUIIa TEXHUKK 0€301acHOCTH MpU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;

XapaKTepU30BaTh MPUHIIMIIEI ISHCTBHS U3yUEHHBIX TPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOM Ha MX
ornvcaHus (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THIPOMETp, HapoBas TypOHHA, aMIepMeTp,
BOJITMETP, CUETUMK 3JIEKTPUUECKON 3HEPrHH, 3JEKTPOOCBETUTEIbHbIE HPUOOPHI, HarpeBaTelbHbIC
3NIEKTPONPUOOPE! (IpUMEpPHI), 3JEKTPHUUECKUE TNPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JEKTPOJBHUraTelb
MOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAaHUsI O CBOMCTBAX (PU3MUYECKUX SIBICHUH M HEOOXOAUMBIE (PU3UUECKUE
3aKOHOMEPHOCTY;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBa M HM3MEpHUTEIbHbIE NPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBHUraTelb
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl OJJEKTPUUECKUX Lemneld c
MOCJIEOBAaTEeNFHBIM 1M NapaJuIe]bHBIM COCAMHEHHEM 3JIEMEHTOB, pa3jinyas yCJIOBHBIE OOO3HAYECHUS
3JIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

NPUBOIUTH NpUMEpPHl (HAXOAWTH HHGPOPMALHUIO O MpPHUMEpax) NPAKTHYECKOTO HCHOIb30BAHUS
¢u3NUecKuX 3HAHWH B TIOBCEJHEBHOW JKU3HHM il obOecrieueHHss OE30MacHOCTH TpU OOpalleHWd C
npuOopaMHu ¥ TEXHWYECKUMH YCTPOMCTBAMH, COXpPAaHEHHUS 3/J0pPOBbS M  COONIOJAEHHS HOPM
3KOJIOTMUYECKOTO MTOBEACHUS B OKPYIKAIOLIEH cpernie;

OCYHICCTBJIATh IMOUCK HH(bOpMaHHH (I)I/IBI/I‘-IGCKOFO COACPIKaHUA B I/IHTepHCTe, Ha OCHOBC HMCIOIIMXCA
3HAaHUU 1 HyTéM CpaBHCHUA OOIIOJTHUTCIBHBIX MCTOYHHUKOB BBIJCIIATH I/IH(i)OpMaI_II/I}O, KOTOpas sBJIACTCA
HpOTI/IBope‘lI/IBOﬁ WA MOXKET OBITh HeﬂOCTOBepHOﬁ;



UCTIOJIb30BaTh TIPU BBIMOJNHEHUHM YYEOHBIX 3aJIaHUH HAayYHO-TIONYJSPHYIO JHUTEPaTypy (HU3NYecKoro
COZlepKaHus, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu HTepHeT, BIageTh NpuéMaMu KOHCIIEKTHPOBAaHHUS
TEKCTa, IpeoOpa3zoBaHus HHGOPMALIUU U3 OJHOW 3HAKOBOH CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUs, 0000mas WHPOpMAIMI0 U3
HECKOJBKMX MCTOYHUKOB (PU3UUECKOTO COJCPIKAHUS, B TOM YUCIIE MyOIMYHO MPEJCTABISATE PE3yNbTaThI
MPOCKTHOM WM HCCIIE0BATENLCKON JICATENFHOCTH, MPH 3TOM TI'PaMOTHO HCIOJNB30BaTh H3Y4YCHHBIN
MOHATUWHBIN anmapaT Kypca (pU3UKU, COPOBOXKAATH BRICTYILICHUE MPE3SHTAIINCH;

MPH  BBITIONTHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN (U3NIECKHX IIPOIECCOB PpaACIPEACIsATh
00513aHHOCTH B T'PYIIC B COOTBETCTBUU C TOCTABJICHHBIMH 3aJladaMH, CJICIUThH 3a BBIMOJHCHUEM IUIaHa
JICHCTBUI M KOPPEKTUPOBAThH €0, aJICKBATHO OIICHWBATh COOCTBEHHBIN BKJIAJA B JCATEIBHOCTH TPYIIIIBI,
BBICTpaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, TIPOSBIISISI TOTOBHOCTH Pa3periaT KOH(PIUKTHIL.

K xoHiy o0y4eHus B 9 kiaacce npeaMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hopMHUPOBaHHOCTH y 00YUAIONTUXCS YMEHUH:

UCIOJb30BaTh MOHATHS: CHUCTEMa OTC4éra, MaTepuajbHas TOYKa, TPAEKTOPHs, OTHOCHUTEIHHOCTh
MEXaHMUYECKOTO ABMXKEHUs, Aedopmauus (ynpyras, IJIacTHUECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh W MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TENO, LEHTP TIKECTH
TBEPIAOrO TeJla, PAaBHOBECHE, MEXaHMUYECKHE KojeOaHWsS W BOJHBI, 3BYK, MH(Pa3BYK M YIBTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M AaJIbHO30PKOCTH,
CIEKTPHI UCITyCKaHUS U TIOTJIOLICHUS, anb(da, OeTa- 1 raMMa-u3Iy4deHUs], U30TOIIbI, sSiAepHas YHEPTeTHKA;

pasiauuaTh SBIEHUS (paBHOMEpPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE IBM)KEHHE, PAaBHOYCKOPEHHOE
NpSAMOJIMHENHHOE JABWXEHHE, CBOOOJHOE WaJCHHE TeJ, PaBHOMEPHOE MABIKEHHE 10 OKPYXKHOCTH,
B3aUMOJICHCTBHUE TEJl, PEaKTUBHOE JIBIDKEHHUE, KoleOaTeNnbHOe IBI)KEHUE (3aTyXarollie U BhIHYKICHHbIE
KoJieOaHus), PE30HAHC, BOJHOBOE IBIKEHHME, OTPAa)XKEHUE 3BYKa, MPAMOJIMHEHHOE DPacHpOCTpaHEHHE,
OTpa’KeHHE M NPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, Pas3jioKeHHe Oenoro ceera B
CHEKTP M CJIOXKEHHE CIEKTPAJbHBIX IBETOB, JIHCIEPCUS CBETA, €CTECTBEHHAs paJHOaKTUBHOCTE,
BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTPa M3JIyYeHHUs1) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHHE,

pacrmo3HaBaTh TMPOSIBIICHUE W3yUeHHBIX (M3MYECKUX SBJICHUH B OKpYKAIOIMEM MHUpPE (B TOM YHUCIE
¢usnyecKkue SBICHUS B TPUPOJe: TPWINBHL W OTIMBHI, IBIWKeHHE TuaHeT COINHEYHOH CHCTEMBI,
PEaKTHBHOE JBUXKCHUE JKHUBBIX OPraHU3MOB, BOCHPHUSTHUE 3BYKOB JKHUBOTHBIMH, 3E€MIICTPSICEHUE,
celicCMHuYecKre BOJHBI, I[yHaMH, 3XO0, I[BETa TeJl, ONTHYECKHE SBJIECHHUS B TPHUPOJAE, OMOIOTHYECKOE
JecTBUE  BUIUMOTO,  YIbTPaQUOJIETOBOIO M  PEHTICHOBCKOTO  W3JIYyYCHHH, ECTECTBEHHBIN
paloaKkTUBHBIH (OH, KOCMUYECKUE JIyYH, PaJUOaKTHBHOE U3ITyUYEeHUE IPUPOIHBIX MUHEPAJIOB, JIeHCTBHE
pPaZMOaKTUBHBIX HM3IIyYEHWH HAa OpraHU3M 4eJOBeKa), IPW ITOM NEPEBOAWTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) GU3NUECKUX SIBICHUIA;

ONHKCHIBATh HM3YYCHHBIE CBOWCTBA Tell W (U3WYECKHE SIBICHUS, HCIIONB3YS (PM3MYECKUE BEIMYMHBI
(cpenHsist 1 MrHOBEHHAs! CKOPOCThH Teja MPU HEPAaBHOMEPHOM JABIDKEHUH, YCKOpEHHE, MepeMelIeHNE,
MyTh, YIJIOBAasi CKOPOCTh, CHJIA TPEHUS, Crjla YIPYTrOCTH, CHIIA TSDKECTH, YCKOpEHHE CBOOOIHOTO TaIeHus,
BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHW4YECKasi paboTa W MOLTHOCTh, TTOTEHIMAIbHAS dHEPTHS
TeJa, MOTHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS SHEPTHS COKATOW MPY>KUHBI, KHHETHYECKas
SHEPTHs, MOJTHAS MEXaHW4IeCcKas SHEeprus, IepHoJI U YacTOTa KOJIeOaHHid, ATMHA BOJIHBI, TPOMKOCTH 3ByKa
W BBICOTA TOHA, CKOPOCTH CBETa, IOKa3aTelb MPETOMIIECHUS CpEeAbl), MPH OMHCAHWW TPaBUIHHO
TPaKTOBaTh (UINYECKUI CMBICT HCIONB3YEMBIX BEIHYMH, OOO3HAYEHHWS W EIWHHUIBI (PU3NIECKHIX
BEJINYMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PH3HUYECKYIO BEJIMYHHY C JPYTUMH BEITMYUHAMH,
CTPOUTH rpa)MKM NU3YYICHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITUYHH;

XapaKTepH30BaTh CBOWCTBA TeJ, (PM3WUYECKHE SIBICHHUS W TPOILECCHI, HCIONB3YyS 3aKOH COXPaHEHHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUI CYNEPIO3ULIMU CUJ, MPUHIMUI OTHOCUTEIHLHOCTH
Tanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS UMIYJIbCA, 3aKOHBI OTPAXKCHUS U MPEIOMIICHUS CBETA,



3aKOHbI COXpPAHCHHA 3apsA0OBOTO M MACCOBOI'0 4YHUCCI MpU AACPHBIX PCAKNUAX, IMPU I3TOM [HOaBaTbhb
CJIOBECHYIO (bOpMYJ'II/IPOBKy 3aKOHa U 3aIIMChIBATH €T0 MAaTEMAaTHYCCKOEC BEIPAXKCHNUE,

O0BSICHATh (pu3nMYecKHe TMpolecchl M CBOMCTBA TeJl, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIUi
NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH MPUYMHHO-CIICACTBEHHBIE CBA3HM, CTPOUTH
00BsIcCHEHHE U3 2—3 JIOTMYECKUX LIaroB C OMOPOi Ha 2—3 M3y4eHHBIX CBOMCTBA (M3MUECKUX SBICHUH,
bu3nUeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3a7aud (OMUpAOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHMI), UCHOJIb3ys 3aKOHBI U
(dopMyIbl, cBsi3bIBalOLIME (U3MUSCKUE BEIWYMHBL: HA OCHOBE aHAIM3a YCIIOBHS 3aJadyd 3alvchbiBaTh
KpaTKoe YCJIOBHUE, BBISBIATH HENOCTAIOIINE WIIM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIUMBIE JUTS PEIICHHUs, TPOBOANUTE PACUETHl U OLEHUBATH PEATUCTHYHOCTD MOTYYCHHOTO 3HAYCHUS
(HU3UYEeCKON BETHINHEL,

pacrio3HaBaTb HpO6HCMI>I, KOTOPBIC MOKHO PCIIWTH NpU IMOMOIIU (1)I/I3I/I‘-ICCKI/IX METOJ0B, HCIIOJb3Yyd
OIMMCAaHNEC UCCIICAOBAHUs, BBIACIIATE IMPOBECPACMOC MPCANOJI0KCHNUE, OLUCHNBATL IMMPABUJILHOCTL NOPAJIKaA
IIPOBEACHUA UCCIIEA0BaHUA, A€JIaTh BbIBOABI, MHTCPIIPETUPOBATH PE3YJILTATHI Ha6J'IIOZ[eHI/II\/’I " OIIBITOB,

MPOBOJMTH OMBITHI 1O HAOMIOJCHHI0O (PU3NYECKUX SIBICHUN WIHM (DU3NYECKUX CBOKMCTB Tenl (M3ydeHHUe
BTOpPOTO 3akoHA HBIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTD MEPHOa KoJIeOaHu Mpy>KUHHOTO
MasTHHKa OT MacChl Tpy3a U KECTKOCTU MPYKHHBI U HE3aBHCUMOCTh OT aMIUTUTY/IBI MaJIbIX KOJIECOaHHH,
NpSIMOJIMHEHOE PaclpoCTpaHEHUE CBETA, Pa3loKeHHWE OelIoro CBeTa B CIIEKTP, M3yYCHHE CBOMCTB
M300pakeHHsT B IUTOCKOM 3€pKalle M CBOMCTB W300pakeHWs TIpeAMeTa B cOoOWparolied IH3e,
HaOJIIOIeHNE CIUIOMIHBIX 1 JIMHEHYATHIX CIIEKTPOB M3TYUCHHMS): CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HaboOpa OOOpYIOBAaHMS, OMHCHIBATH XOJ ONbBITA M €r0 Pe3yNbTaThl, (OPMYyITHPOBATH
BBIBO/JIBI,

HPOBOJUTE PU HEOOXOUMOCTH CEPHIO NMPSIMBIX U3MEPEHUH, ONpeessis CpeHee 3HaueHHEe U3MepsieMoi
BEJMYMHBI (POKYCHOE DPACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBHIBATh BEIOOp CrOCO0a HM3MepeHUs
(n3MepuTeIHFHOTO IPUOOopa);

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTEH (PM3NYECKUX BEIMYUH C UCTIOIH30BAHUEM NPSAMBIX U3MEPEeHUN
(3aBHCUMOCTH ITyTH OT BPEMEHHU NpU PaBHOYCKOPEHHOM ABMKEHWHU 0€3 HadalbHON CKOpPOCTH, TIEpHoJia
KoJIeO0aHMI MaTeMaTHYEeCKOTO MasTHHKA OT JUTMHBI HUTH, 3aBUCHUMOCTH yTIila OTPaXXEHHs CBETa OT yria
MaJeHus W yIriia TPeloOMIIEHHs OT yria MafeHus): IJIAaHWPOBATh MCCIENOBAaHUE, CaMOCTOSATEIHHO
coOupaTh YCTAaHOBKY, PUKCHUPOBATH PE3YJIbTATHI MTOJIyYCHHON 3aBUCUMOCTU (DU3MYECKUX BEJIUYHMH B BHJIC
TaOIuUI ¥ TpauKOB, eTaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIEIOBAHNS;

NPOBOJUTH KOCBEHHBIE HM3MEpPEHHs (PU3MYECKHX BEJIMYMH (CpPEeIHssl CKOPOCTh M YCKOPEHHE Teja NpH
PaBHOYCKOPEHHOM JIBU)KEHHH, YCKOpEHHE CBOOOJHOrO TaJieHHs, KECTKOCTh TPYKHHBI, K03(QdUIeHT
TPEHUS CKOJBXKEHHs, MeXaHWdueckas paboTa © MOIIHOCTh, 4YacToTa M TEpHOA  KoJeOaHHi
MaTeMaTHYEeCKOTO U TPYKHMHHOTO MasTHHKOB, ONITHYECKasl CHila cOOMparoIiell JIMH3bI, PaliOaKTHBHBIH
(GOH): MIaHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPHMEHTAIbHYIO YCTAHOBKY M BBITIONHATh M3MEPCHUS,
clenysl TPEeAJIOKEHHOW WHCTPYKIIUHM, BBIYUCIATh 3HAYCHHWE BEIWYHMHBI M aHAJIN3UPOBATH TMOJTYUYEHHBIE
pE3yaBTaThl C YUETOM 3alaHHON MOTPENTHOCTH U3MEPEHUI;

coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acHOCTH MpU paboTte ¢ 1abopaTopHbIM 000PYIOBaHUEM;

pa3jaruaTh OCHOBHBIC MPH3HAKH H3YUYCHHBIX (PU3UUYECKMX MOJENEH: MarepuajabHas TOYKa, aOCOHOTHO
TBEPAOE TEJIO, TOUECUHBIA UCTOYHUK CBETA, JyY, TOHKAs JIMH3A, IUIAHETAPHAS MOJEIb aTOMA, HyKIOHHAs
MOJIETb ATOMHOTO AJ1pa;

XapaKTepPU30BaTh MIPUHIINIIEI ICHCTBHS M3YYEHHBIX TPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMIOPOM Ha MX
omnucaHus (B TOM YHMCIE: CIIUOMETp, NATYUKH TOJOKCHUS, PACCTOSHUSI M YCKOPEHHUS, paKeTa, 3XOJOT,
OYKH, TIEpUCKOM, (hoToammapaT, ONTHUYSCKUE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETP, Kamepa Buibcona),
UCTIOJIB3YSl 3HAHUS O CBOMCTBaX (PU3NYECKUX SBICHUI U HEOOXOMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;



WCIIONIb30BaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH W3YyUEHHBIX TEXHHUYECKHUX YCTPOWCTB, M3MEPUTEIBHBIX
MpHOOPOB M TEXHOJOTHYECKHUX TPOIECCOB MPU PEHICHHH YYeOHO-TIPAKTHYECKUX 3a/ad, ONTHYECKHE
CXEMBI JIJIs IOCTPOCHHUSI N300paKEHUH B TUIOCKOM 3epKajie U cOOMparomieii TnH3e;

NPUBOJUTh TPUMEpPhl  (HAXOAWUTh WHQPOPMAIUIO O MpHUMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(¢M3UYeCKNX 3HAHUH B TIOBCEIHECBHOW JKM3HU IA OOecTedeHHs O€30MacHOCTH IPH OOpamieHuHd ¢
npudopaMd U TEXHUYECKUMH yCTPOHCTBAMH, COXpPAHEHUS 3JI0POBbS M  COONIIOJCHUS HOPM
9KOJIOTHUECKOTO TIOBS/ICHUSI B OKpY KaroIleil cpene;

OCYHIECTBISATh TOWCK WHGOpMAMK (QHU3INIECKOTO coiepxaHus B VIHTepHETE, CaMOCTOATEIHHO
dbopMynupysl TOUCKOBBIA 3ampoC, HAXOJWTh MYTH OIpPEICICHHUS JOCTOBEPHOCTH IOJYYCHHOM
nH(pOpPMAIHN Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOMOTHUTEIHHBIX HCTOYHUKOB;

UCTIONIb30BaTh IPH BBIMOJHEHWH YYEOHBIX 3a/JlaHUH HAyYHO-TIOMYJSIPHYIO JIUTEPATypy (QH3MYEecKOro
COZIepKaHus, CIIPAaBOYHBIE MAaTEPHUAIIbI, pecypchl ceTu HTEepHET, BlIaeTh NpUuéMaMy KOHCIIEKTUPOBAHHUS
TeKCTa, MpeoOpa3oBaHus MHPOPMAIMH U3 OJTHOW 3HAKOBOU CHCTEMBI B IPYTYIO;

COo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M yCTHBIE COOOIICHHMS Ha OCHOBE WH(pOPMAIUM W3 HECKONBKHX
UCTOYHUKOB (DM3UYECKOTO COJCpKaHUs, MyOJUYHO TPEACTaBIATh pe3yJabTaThl MPOCKTHOW HIIH
HCCIIEN0BATEIBCKON AESITEIBHOCTH, IIPYU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YYCHHBIN TOHATUIHBIN anmapar
U3y4aeMoro paszena (pU3MKH W COMPOBOXIATH BBICTYIUICHHWE MpPE3EHTALUEH ¢ y4ETOM OCOOEHHOCTEH
ayJIMTOPUY CBEPCTHHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE
7 KJIACC

Ne

HaumeHnoBaHue pa3ae/ioB H TEM NIPOrpaMMBbl

KoandecTBo yacoB

DJIeKTpOoHHBIe (HU(ppoBLIE)

n/n Bcero KP map o0pa3oBaTebHbIE PeCypChl
Pasnes 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MHUpa
1.1 ®dusuka - HayKa O IPUPOIE 2 buGmiorexa LIOK
' y pHpoz https://m.edsoo0.ru/7f416194
bubanorexa [JOK
12 DH3MUCCKHE BETHIHHbI 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa [TOK
1.3 EcTtecTBeHHOHAYUYHBII METO]T TO3HAHUS 2 1 https://m.edso0.ru/7f416194
HWroro no paszaeny 6
Pasnea 2. [lepBoHayasibHble CBeIeHHS] O CTPOEHHH BellecTBA
2.1 Crpoenue BelecTna 1 Enbmzorexa LIOK
' p i https://m.edsoo.ru/7f416194
2.2 JIBmwxeHHe U B3aUMOJICHCTBUE YaCTHI] BEIIECTBA 2 1 bubnuorexa LIOK
' https://m.edsoo.ru/7f416194
bubarorexa [TOK
2.3 ArperaTHble COCTOSHISI BEIIeCTBA 2 https://m.edso0.ru/7f416194
Hroro mo paznmery 5
Pa3znen 3. /IBu:keHUe M B3aUMOAEHCTBHE TeJl
bubaroreka [TOK
31 Mexanmseckoe ABuwkeHHe 3 https://m.edsoo.ru/7f416194
bubaroreka [TOK
3.2 Mnepuws, macca, mI0THOCTE / 3 https://m.edso0.ru/7f416194
bubnuorexa [IOK
3.3 Cuna. Bupet cun 14 2 https://m.edsoo0.ru/7f416194
Hroro no paszneny 24
Pasnea 4. [laBienune TBEPABIX TeJl, AKUAKOCTEH M ra3oB
41 Hasnenue. llepenaua naBienus TBEPABIMHU TeIaMU, KUIAKOCTSIMU U 3 Bbubaunorexa [IOK
) rasamu https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
4.2 Jlasnenne xunKocTn 5 https://m.edsoo0.ru/7f416194
43 ATtMmochepHoe naBicHHe 6 bubmmorexa [OK

https://m.edsoo0.ru/7f416194
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bubaunorexa [JOK

4.4 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO 7 3 https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3gexa S. PaGoTa u MOIIHOCTh. DHeprus
bubaunorexa [JOK
51 PaGora u momocTh 3 1 https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
5.2 HpocThic mexanu3MEL 5 1 https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
53 Mexanmeckas sueprus 4 1 https://m.edsoo.ru/7f416194
Utoro mo pazneny 12
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14
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8 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposrie)
Nen/n IPOrpaMmbl Bcero KOGH TPOILHbIC Hpﬁam"qem"e oGpasoBaTebHbIe
padoThI pa6oThI pecypesi
Paznen 1. TenjioBble iBJIeHUS
. Bbubnnorexa [JOK
1.1 CtpocHHe 1 CBOWCTBA BEIIECTBA 7 https://m.eds0o.ru/7f4181ce
bubanoreka [JOK
1.2 Temmosxre mponeccst 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3znen 2. DiekTpryecKue 1 MATHUTHBIE SIBJIEHUS
21 OneKxTprdecKue 3apsapl. 3apsKEHHBIE Tela v 1 bu6nmnorexa [IOK
‘ W UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubarorexa [TOK
2.2 [ocTosHHBIN 37EKTPUUECKHIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubarorexa [TOK
2.3 MarHuTHbBIE SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 DJNIeKTpOMarHuTHAs UHIYKIUS 4 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
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9 KJIACC

KoaundecTBo yacoB

JJieKTpOoHHbIE (HU(poBHIE)

Ne n/mm HaumeHnoBanue pa3aesioB 1 TeM NPOrpaMMBbl
Bcero KP P o0pa3oBaTeIbHbIE pecypchl
Paznen 1. MexaHnuyeckue siBJIeHHs
Bubnmoreka IIOK
1.1 MexaHn4yecKkoe IBMKEHUE U CITOCOOBI €T0 OIHUCAHUS 11 1 https://m.edsoo.ru/7f41ada6
. Bubnmoreka IIOK
12 Baanvopeficteue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbubnanoreka [JOK
13 3axombI coxpaneHis 9 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 40
Paznen 2. Mexanunueckne KoJe0aHUA U BOJHBI
bubanoreka [JOK
2.1 Mexanmrieckue Koneoasms ! 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 MexaHuuecKHe BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 15
Pasnea 3. DileKTpOMarHuTHoOE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbBI
31 DIEeKTPOMAarHUTHOE TI0JIE€ U 3JIEKTPOMAarHUTHBIC BOJTHBI 6 2 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 6
Pa3znea 4. CBeToBbIe SIBJEHUSA
Bubnuoreka IIOK
41 3aKOHBI PacIpOCTPaHECHHUS CBETa 6 2 https://m.edsoo.ru/7f41ada6
butnuoreka IIOK
4.2 JIuH3bI ¥ onTHUECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
butnuoreka IJOK
43 Pasnoxenne 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3znen 5. KBaHTOBBIE SABJIEHUS
Bbutnuoreka IJOK
5.1 Hcmyckanue ¥ MOTJIONEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
Bubmmoreka IJOK
5.2 Crpoerue atomHoro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuuu 7 1 1 Bubmorexa IJOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pasgeny
Pa3gen 6. IToBTOpUTENBbHO-00001IAI0IIHMIT MOTYJIb

17

6.1 [ToBTOpenue n 00o0mEeHNe coaepkaHusI Kypca Gu3nku 3a 7-9 kimace 9 2 1;3[6);7/?;221535/7 412426
Hroro no paznmery 9
OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 102 3 ‘ 27



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

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne KoaunuecTBo yacos Jlata DJieKTpoHHbIe U} pPOBbIE
/' Tema ypoka oOpa3oBaTeJibHbIE
n/m Bcero KP 1P H3Y4YeHUsS pecypebi
1 ®dusrka — Hayka o npupoe. SIBiaeHus npupoasl. GU3nYecKue sBICHUS 1
5 MexaHUuUECKHUE, TEIUIOBEIC, JICKTPUICCKHE, MATHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS
3 Ou3nuecKue BeTMYUHBI H UX U3MEPCHUE 1
4 Ypoxk-uccnenosanue "M3MepeHue TeMnepaTypsl Ipy MOMOIIU 1 1
JKHUJIKOCTHOTO TEPMOMETpa U IaTUMKa TeMIepaTypsl”
Kak (u3uka u 1pyrue eCTeCTBEHHBIC HAYKH H3yYarOT IPUPOIY. Butmorexa LIOK
5 EcrecTtBenHOHay4HBII MeTO/ o3HaHus. Onucanre PU3NIecKux 1
SIBIICHHH C HOMcZIIquLIO MO}ICHHSIZ b https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccnenopanne "[IpoBepka THITOTE3bI: JAIFHOCTH ITOJIETA MIApHKA, 1 1
MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJIbIIe, 4eM OoJIbIlie BRICOTa IMycKa'
Crpoenue BemecTBa. ONBITHI, JIOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE Bubmmorexa [IOK
7 TP P p 1
BEIIECTBA https://m.edsoo.ru/ff09fe0a
bubaroreka [TOK
BIDKEHHE YaCTHI[ BEIIECTBA
8 A tBei 1 https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccaemopanne «OMbBITH 10 HAOIIOICHHUIO TEILIOBOIO PACIITUPEHHS 1 1
rasoB»
10 ArperaTtHble COCTOSIHHS BEIECTBA 1
B3anMocBs3b MEXAy CBOHCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
bubarorexa [TOK
11 COCTOSIHHSIX U UX ATOMHOMOJIEKYISIPHBIM cTpoeHreM. OcoOeHHOCTH 1
ATPEraTHEIX COCTOHH BOTEI yp P https://m.edsoo.ru/ff0a0378
bubaroreka [JOK
MexaHnnueckoe IBH:KeHHe. PaBHOMEPHOE M HEPABHOMEPHOE JABUKCHUE
12 a P P P A 1 https://m.edsoo.ru/ff0a05c6
Bbubnuoreka [IOK
13 CkopocTb. EUHHLEI CKOPOCTH 1
p AMHHLL P https://m.edsoo.ru/ff0a079c
Bubaunoreka [IOK
14 Pacuer myTH ¥ BpeMeHH JIBIKCHUSI 1 ) -
https://m.edsoo.ru/ff0a0ae4
HepIs. 3aKOH uHepIuu. B3aumMoaeicTeue Tel Kak MpuYruHa HOJIHOTEKA
15 Hnep 3 P B 5 p 1 bu6 OK
U3MEHECHUS CKOPOCTH JIBXKCHUS TEI https://m.edsoo.ru/ff0a0c10
16 Macca tena. EquHuIm namepenus 1
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JlabopaTopHnas paboTa "OmnpeneneHnue Macchl Tejia Ha phIYaKHBIX Becax"

O6mwem tena. JlabopatopHas padora "V3Mepenue odrema Tena,

1
8 MOTPY>KEHHOTO B KUIKOCTB"
19 IInorHocTh BemecTBa. Pacuer Macchl M 00beMa TEJIA 110 €r0 IIIOTHOCTH Eubmzorexa LIOK
' https://m.edsoo.ru/ff0a0fee
20 JlabopaTopHas paboTa «OmnpeneneHue IIOTHOCTH TBEPIOTO TeIay
21 Pemenne 3anau no teme "InorHocTs BemecTna" buGmiorexa LIOK
A m https://m.edsoo.ru/ff0al23c
29 Cnia Kak XapakTepuCTHKa B3anuMoieiicTus Ten. Cuiia yIpyrocTu.
3axon ['yka
23 JlabopaTopHas paboTa «/3ydueHre 3aBUCUMOCTH PACTSHKCHHUS
(medhopmariuu) NPy KUHBL OT MPHUIOKCHHOM CHITBDY
24 SIBnenue tarorenns. Cuia TSKeCTH
o5 CBs13b MEXy CWION TsKECTH U Maccoil Tena. Bec Tena. Pemenue 3anau bubanoreka [TOK
o teme "Cuna Tsoxecta" https://m.edsoo.ru/ff0al778
26 Cuna TSDKECTH Ha IpYrux IuiaHerax. @u3ndyeckue XapakTepUCTUKH Bubmmorexa [IOK
IJIaHET https://m.edsoo.ru/ff0al502
bubanorexka [JOK
27 HzMepenue cun. JluHaMmome
p A R https://m.edsoo.ru/ff0al8cc
bubnuorexa [IOK
2 Bec Tena. HesecomocThb
8 https://m.edsoo.ru/ff0al778
29 CrnoxxeHue ABYX CHJI, HAIIPaBJIEHHBIX [0 OJHON IPSIMOH. Bubmmorexa [IOK
PaBHOzEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
30 Pewenue 3anau no teme "PaBHozeiicTByromas cuin'
31 TpeHue CKONbKEHUS U TPeHHE N0Kos. TpeHue B IPUPOJE U TEXHUKE bubnmorexa LIOK
p p P pHp https://m.edsoo.ru/ff0alb9c
JlaboparopHas padbora «M3ydyeHne 3aBUCUMOCTH CUJIBI TPEHUS
32 CKOJTI?)KGHES[ OTpCI/IJ'II)I lIaBHg:I/ISI U XapakTepa CoIl HKacafo uxcst buGnuorexa LIOK
. P P p B https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEN»
33 Pemenue 3a1a4 Ha onpeieNicHHE PaBHOICHCTBYIOIICH CHIIBI
34 Pemenue 3apa4 o temam: «Bec tenay, «['padhndaeckoe nzobpakeHne bubanoreka [JOK
cm», «Cuitbl», «PaBHOIEHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
35 KonTtponsHas pabora mo remam: «MexaHn4IecKoe IBIKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe nzodbpaxenune cum, «CHITbD
Bubnunoreka IIOK
36 Hasmenne. CriocoObl yMEHBIICHUS U YBEITUYCHUS TABICHUS ‘ 1

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

bubaunorexa [JOK

37 JaBnenue raza. 3aBUCUMOCTH JIaBJICHUS ra3a OT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
38 Ilepenaua naBieHUs TBEPABIMH TEIAMH, )KUIKOCTAMH U Ta3aMH. 3aKOH Bbubnnorexa [JOK
IMackais https://m.edsoo.ru/ff0a25b0
39 JlaBneHue B )KUAKOCTH 1 Ta3e, BEI3BAHHOE JEHCTBUEM CHIIBI TSXKECTH bubmorexa [IOK
A ’ A https://m.edsoo.ru/ff0a2718
40 Pemenue 3anau mo teme «/laBneHue B XKHUIKOCTH U rase. 3aKoH bubnnorexa [JOK
IMackamnsy https://m.edsoo.ru/ff0a2826
bubaunorexa [JOK
4l Coobmaiommecs cocyRLt https://m.edso00.ru/ff0a2970
42 uppaBugeckuii mpecc bubmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
43 Manometpsl. ITopirHeBol JKUAKOCTHBIN HACOC
40 e Sasmomocts Srvocbepnors saaneig o sucor ot ponnen BuGmorera LIOK
MopS ’ P A abls https://m.edsoo.ru/ff0a2b5a
bubaunorexka [JOK
45 Bec Bo3ayxa. ATMoc(epHOe TaBlIeHUE https://m.edsoo.ru/ff0azbs5a
bubanoreka [TOK
46 Wzmepenne armocdeproro aasnenus. OnsiT Toppuuenmm https://m.edso0.ru/ff0a2das
47 3aBUCHMOCTD aTMOC()EPHOTO JIaBJICHHUS OT BBICOTHI HAJl yPOBHEM MODS bubmorexa [IOK
P A AP P https://m.edsoo.ru/ff0a2fc4
48 Bapomerp-aHepous. ATMOC(EPHOE JIaBieHUe Ha Pa3JIMUHbIX BHICOTAX bubmmorexa [IOK
' https://m.edsoo.ru/ff0a2fc4
49 Pewenue 3aga4 o teme " ATMocdepHoe napieHue"
50 JleficTBUE )KUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJNO. ApXUMeEI0Ba Bubmmorexa [IOK
cuna https://m.edsoo.ru/ff0a3276
51 JlabopatopHas paboTa «OrmpeneneHue BEITATKABAIOIICH CHJIBI, Bubmmorexa [IOK
JICHCTBYIOIIEH Ha TEJO, IIOTPYKEHHOE B )KHKOCTH) https://m.edsoo.ru/ff0a33fc
52 JlaGoparopras pabota o Teme «lccienoBanue 3aBUCHIMOCTH Beca Teja bubanoreka [JOK
B BOJIE OT 00bEMA TIOTPYKEHHOM B HUIKOCTh YACTH TeJay https://m.edsoo.ru/ff0a3514
Bbubnuoreka [IOK
53 Tnapanie Tex https://m.edsoo.ru/ff0a3a96
54 JlabopatopHast padota "KoHcTpynpoBaHue apeoMeTpa Wiu
KOHCTPYUPOBAHHUE JIOJKH U ONpeieNIeHUe €€ rpy30n0bEMHOCTH"
55 Pemenne 3anau no temam: «IlnaBanue cynos. Bo3nyxomnnaBsanuey, bubnnorexa [JOK

«I[aBJ'IGHI/IC TBEPAbIX TEJI, )KH,HKOCTeﬁ " ra3oB»

https://m.edsoo.ru/ff0a3654
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KOHTpOJ'H:HaH pa60Ta 10 TEMC «Z[aBJ'IeHI/Ie TBEPABIX TECJ, )KI/II[KOCTCﬁ n

56 ra3oB»/Bcepoccuiickas nmpoBepouHasi paboTa npu MpoBEJICHUH C 1
UCIIOJIb30BaHHEM KOMITBIOTEpa
57 Mexanmicckas pagora . i edsoo.iff0a31s?
58 MouHocTb. EAUHHUIBI MOIHOCTH 1 ﬁgg;%%:ii?ﬁlﬁoﬁ f82
59 YPOK-I/ICC'J'IG)IOBaHI/Ie "Pacuér MoIHOCTH, pa3BUBAaEMOM NPH NOABEME IO 1 1
JeCTHHLE
60 [IpocTbie MexaHu3Mbl. Phryar. PaBHOBeCHe CHII HA phblyare 1
61 Prrdaru B TexHHKeE, 6I>IT): u npupoze. JlabopaTopras padoTa 1 05 Bubmmorexa [IOK
«VccnenoBanue yCIOBU PABHOBECHSI pbluara https://m.edsoo.ru/ff0a478e
62 Permenue 3aga4 o Teme «Y CIIOBUSI PaBHOBECHS pblUara 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro neiicteus Mmexanusma. JlaboparopHas pabora
- «M3mepenune KIIJ] HaKIOHHOH MIOCKOCTH 1 0.5
64 Pewenue 3aga4 mo teme "Pabora, Momuocts, KITI" 1 ﬁgggzﬁéezzc%(?rﬁlffo adca8
65 Mexanunveckas 3Heprus. Knnetndyeckas 1 HOTEHIMAIbHAS SHEPT UL 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a4252
66 3aKOH COXpPaHEHHUS MEXaHHYECKOI YJHEPrUH 1 BH6H_HOT6Ka LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeMe "DKCIepUMEHTAIbHOE ONpeieIeHHue
67 U3MEHEHHs KUHETUYECKON U OTEHIMAIbHOM SHEPIUH IIPU CKATHIBAHUN 1 1
TeJa 10 HAKJIOHHOM MJIIOCKOCTH"
KonrponbHast padora o teme «PaboTa u MOIHOCTb.
68 Dueprus»/Beepoccuiickas poBepouHas paboTa Ipu MPOBEACHUI Ha 1
OyMa)kHOM HOCHUTEIEe
OBILEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14
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8 KIIACC

KoanuecTBo yacoB

DJieKTpoHHBIe U (pPOBHIE

Ne Jara
n Tema ypoka B KP P - o0pa3oBare/IbHbIE
n cero y pecypchbl
1 OCHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-KHUHETHIECKOI TEOPHH U UX ONBITHBIE 1 Bbubmmorexa [IOK
TIOITBEPIKICHUSI https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOT0 COCTOSIHUH BeleCTBa 1 bubmaorexa LIOK
A PAOTO, HH p H https://m.edsoo.ru/ff0a540e
4 OOBsicCHEHHE CBOUCTB TBEPAOTO, JKUIKOTO M ra3000pa3HOTO COCTOSHUMN 1
BEIIIECTBA HA OCHOBE MOJIOKEHUI MOJICKYJIIPHO-KHHETHUECKON TEOpUH
Bubnmoreka IIOK
5 Kpucrammuueckue u amophHbie Tena 1 https://m.eds00.ru/ff0a5800
6 CMaunBaHUe ¥ KalUUIAPHOCTE. [I0BEpXHOCTHOE HATSKEHHE 1 Bubmaorexa LIOK
P ) P https://m.edsoo.ru/ff0a5530
7 TerioBoe paciIupeHue U CxKaTue 1 Bubmaorexa LIOK
pactump https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEPATYPhI CO CKOPOCTBIO TEIJIOBOIO JABHIKCHHS 1
YaCTHIL
9 Buytpennsis sueprus. Crioco0bl H3MEHEHUS! BHYTPEHHEH SHEPTUU 1 bubmorexa [IOK
yIp priti. yIp p https://m.edsoo.ru/ff0a5c60
butnuoreka IJOK
10 Buak! Tenionepenain 1 https://m.edsoo.ru/ff0a6412
1 Ypok-koupepenius "TIpakTnyeckoe HCIOIb30BAHNE TEIIOBBIX CBOMCTB 1 1 bubnmoreka [JOK
BEIECTB ¥ MaTEPHAIIOB B IEISIX dHEprocoepexeHus " https://m.edsoo.ru/ff0a65c0
Bubnmoreka IJOK
12 KonnuecTBo TemioThl. Y elbHas TeII0EMKOCTh 1 https://m.eds0o.ru/f0a6976
Bubnmoreka IIOK
13 YpaBHeHHUe TeroBoro Oananca. TerrooOMeH U TeII0BOE paBHOBECHE 1 https://m.eds00.ru/ff0a7088
14 Jlaboparopras pabota "HccnenoBanue siBICHUS TEIUIO0OOMEHA TIPH 1 1 bubnmoreka [JOK
CMEIIMBAaHHUHU XOJIOIHON 1 ropsiaeit Bopl" https://m.edsoo.ru/ff0a6a98
15 PacueT konnuecTBa TCIIJIOTHI, HeOGXO}]HMOFO JUIA Harpe€BaHUA TE€JIa U l
BBIACIIACMOTO UM ITPU OXJITAXKICHUN
" o " Bbubnunoreka [JOK
16 JlabopaTopHast paboTa "OnpenesneHne yAeIbHON TEIIOEMKOCTH BEIECTBa 1 1 https://m.edsoo.ru/f0a6bb0
17 OHeprus ToIuMBa. Y esbHas TEIUI0Ta CrOPAHHS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a7b5a
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IInaBneHue u OTBEPACBAHNC KPUCTAIIIMICCKUX TEJI. VY aenbHas TEIIOTa

Bbubnanoreka [JOK

18 TUTABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopatopHras pabota "OmnpeneneHue yaAeapHOM TEIUIOTH IUIABICHHS JIbaa" bubmorexa [IOK
PATOPHAA p pen A A https://m.edsoo.ru/ff0a72fe
Bubmmoreka IIOK
[TapooOpa3oBanne u koHAeHCaw. Mcmapenne
20 poobp sercatt P https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas TemnoTa napoo06pa3oBaHus U KOHICHCAIUH. Bubnmoreka [IOK
3aBHCHMOCTD TEMIIEPATYPbI KUIICHUS OT aTMOCHEPHOTO JIaBJICHHUSI https://m.edsoo.ru/ff0a786¢
22 Brnaxknocts Bozayxa. JlabopaTopHas padota "OnpeseneHre OTHOCUTEIbHOM Bubnmoreka [IOK
BJIQKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3a1a4 Ha onpeAeNicHUE BIaKHOCTH BO3AyXa
24 [puHIUDE paboTh! TeIuToBHIX nBurateneif. [lapoas TypOuHa. J[Burarens
BHYTPEHHETO CTOPAaHUs
o5 KIIJ tertoBoro aBurarens. TemnoBble ABUraTeH U 3aIlUTa OKpY KaroLei bubnuoreka [IOK
cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs U MPEBPAIICHAS YJHSPTHUH B TEIUIOBBIX MpoIleccax
27 IMoaroToBka K KOHTPOIBHOH padoTe 1o Teme "TertoBbIe SIBICHHS. Bubmmorexa [IOK
V3MeHeHre arperaTHbIX COCTOSIHUN BelecTBa" https://m.edsoo.ru/ff0a83f2
o8 KonTtponsHas pabora no reme "TensoBeie sBIeHUA. MI3MeHeHNe arperaTHbIX bubmmorexa IIOK
COCTOsIHHH BemiecTa" https://m.edsoo.ru/ff0a86ae
29 Onexrpusanust Te. J[Ba poja 3JIeKTPUIECKHX 3apsI0B
30 VYpok-uccnenoBanue "DneKTpu3anus TeJl HHAYKLHEN U IpU
CONPUKOCHOBEHUHU"
31 BzaumoneiicTBue 3apspkeHHbIX Ten. 3akoH Kynona bubmorexa [IOK
A P ) Y https://m.edsoo.ru/ff0a87e4
32 DnexTpuueckoe noje. HampsykeHHOCTh 3JeKTpruuecKoro nojs. [Ipunnun bubnmoreka [JOK
CYIEPIIO3UIINH DIIEKTPHUESCKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTprudecknx 3apsaoB. DiIeMeHTapHbIN 3apsil. CTpoeHne aroma
34 IIpoBOAHUKY ¥ JUAIEKTPUKHU. 3aKOH COXPAHCHUS SJICKTPUICCKOTO 3apsiaa bubmorexa LIOK
poBol A PHIH. P R AL https://m.edsoo.ru/ff0a8ef6
35 Perenue 3a1ay Ha MpUMEHEHHE CBOMCTB 2JIEKTPUUECKUX 3apsI0B bubmmorexa LIOK
A P P PAA https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKHUIA TOK, YCIOBUS €T0 CYIECTBOBaHUS. MICTOUHUKHI bubnmoreka [JOK
DIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
o bubnuoreka HOK
37 JleiicTBUS 3TEKTPUIECKOTO TOKA Omorexa [10

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "JleficTBrUe 3JEKTPUIECKOTO MOJIS HA IPOBOJHUKH U

38 " 1
JUDJICKTPUKA
39 DNeKTPUYECKHH TOK B METAJIIaX, XKUAKOCTAX U razax bubmorexa [IOK
P » AR https://m.edsoo.ru/ff0a9838
40 DneKxTpudecKas merb 1 €€ COCTaBHBIC YaCTH
a1 Cuna Toka. JJaboparopHas pabora "V3MepeHue U peryiupoBaHUe CUIIBI 05 Bubmuoreka [IOK
ToKa" ' https://m.edsoo.ru/ff0a8bd6
OnexTpudeckoe HanpsukeHue. Bomsrmerp. JlaboparopHas padoTa Bbubmmorexa [IOK
42 " " 0.5 )
V3mepeHue U peryIupoBaHie HapsDKSHHS https://m.edsoo.ru/ff0a9e14
43 ConpoTuBiIeHHE IPOBOIHUKA. Y IETFHOE CONPOTHUBIICHHE BEIIECCTBA bubmorexa [IOK
P POBOA s P H https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas paboTa "3aBUCHMOCTB AIIEKTPHICCKOTO CONPOTUBIICHUS 1 Bubmmorexa [IOK
MPOBOJIHUKA OT €r0 JUTHHBI, IUIONIA/H MOMEPEYHOro CeueHHs U MaTepuaa" https://m.edsoo.ru/ff0aa738
45 3aBHCUMOCTH CHJIBI TOKA OT HANpshKeHust. 3akod OMa Ul yuacTKa Henu bubmmorexa LIOK
p : Ly H https://m.edso0.ru/ff0aa44a
I e e 1 B 10K
pe3 p " P, p p p p https://m.edsoo.ru/ff0aa04e
pesucrope
47 [MocnenoBarenpHOE U apaIICTHFHOE COSTUHCHUS IPOBOJHUKOB
48 Jlabopatophas padota "IIpoBepka mpaBuiia CJI0KECHUS HAPSDKEHUH IpU 1 bubnunoreka [JOK
MOCJIEIOBATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa5s8
49 JlabopatopHas pabota "IIpoBepka mpaBuiia st CUIIbI TOKA MPH 1 bubnmoreka [JOK
napauieIsbHOM COEMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3a1au Ha mpuMeHeHHe 3aKkoHa OMa AJIs Pa3IngHOTO COSTMHEHUS bubnmoreka [JOK
50 .
TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
Bubnmoreka IIOK
51 PaboTa 1 MOIITHOCTB ANIEKTpHUYECKOT0 TOKa. 3akoH [xoyns-JIeHna https://m.edsoo.ru/ff0ab124
52 JlabopatopHas pabota "OmnpeneneHue pabOTH U MOIITHOCTH 3JIEKTPUIECKOTO 1 Bubmmorexa [IOK
TokKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUYECKHE IEMHU U MMOTPEOUTENN dIEKTPUIECKON YJHEPTHH B OBITY. bubnmoreka [JOK
KopoTkoe 3ambikanune https://m.edsoo.ru/ff0ab660
54 [ToaroToBka K KOHTPOIBHOI padoTe 1o TeMe "DIeKTpUIecKre 3apssl. Bbu6mmorexa IIOK
3apspKeHHBIE Tela U MX B3auMOAEHCTBUS. [IOCTOSHHBIN 2JIEKTPUYECKHI TOK" https://m.edsoo.ru/ff0abd2c
55t ssaumioneiicrmnn, Tloorommm amexrpuicokut Tox" Beepoceicnan Bubmotera LIOK
A ‘ B p https://m.edsoo.ru/ff0abea8
poBepoYHas paboTa IPHU MPOBEJCHUHU C UCIIOIh30BaHUEM KOMIIBIOTEpa
56 ITocTostHHBIC MarHUTHI, UX B3aMMOJICHCTBHE
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Bbubnanoreka [JOK

57 Vpok-uccienoBanue "U3ydeHune noseil IoCTOSHHBIX MATHUTOB 1 1 https://m.eds0o.ru/f0ac3d0
58 MarauTtHoe mmose. MarHuTHOE 1oJie 3eMIIH U €TO 3HAYEHHE I JKU3HA Ha 1 Bubnmoreka IIOK
3emute https://m.edsoo.ru/ff0acOba
59 OmnpIT DpcTena. MarHUTHOE IT0JIe 3JIEKTPUIECKOTo Toka MarHuTHOE ToJie 1 Bubmorexa [IOK
KaTyIIKKA ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHHe 31eKTPOMAarHUTOB B TeXHHKe. JIabopaTopHas paborta Bubnmoreka [IOK
60 " N " 1 0.5 _
HW3yueHue AeiCTBHS MATHUTHOTO MOJIsI HA TIPOBOJHKUK C TOKOM https://m.edsoo.ru/ff0ac74a
o | oo romomer e Hevomsosme ot | Bumors 110K
" yerp P pTe. paTop " p https://m.edsoo.ru/ff0ac86¢
KoHncTpyupoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEINs
62 Oneitel @apazes. 3aKoH 31eKTpoMaraHuTHol uHAyKuK. [IpaBuio Jlenna 1
63 Onexrporerepatop. CrocoObl MOMydeHNS IITEKTPUIECKON SHEPTUHL. 1
DJeKTpOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUYHHUKAX YHEPTHU
64 [ToaroroBka K KOHTPOJILHOM paboTe 1o TeMe "DIIeKTpUUeCKHe 1 MarHUTHBIC 1
siBIIeHus"
o | o e S 1 Bumore 0K
P POBep P Py HpOBEA https://m.edsoo.ru/ff0acb14
OyMa)kHOM HOCHUTEIe
. " " Bubnnoreka IIOK
66 PezepsHbIit ypok. Pabora ¢ Texcramu o Teme "TeroBeie siBIeHNS 1 https://m.edsoo.ru/ff0accse
67 PeseprHbIit ypok. Pabora ¢ Tekctamu o Teme "[locTosTHHBIN 1 Bubmmorexa [IOK
INEKTPUUECKHUIN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHbiii ypok. Pabora ¢ Texcramu 1o teme "MaruuTHsle sBieHus" 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 14.5
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9 KJIACC

KoauuecTBo yacoB

Ne Tema ypoka K I Hdara DJIeKTPOHHBIE HU(POBLIE
n/n Bcero P P u3ydyenusi  0o0pazoBaTesibHble Pecypchbl
1 Mexanndeckoe ABHkeHUe. MaTepuaibHas TOYKa 1
2 Cucrema otcuera. OTHOCHUTEIEHOC €XaHUYECKOTO e 1 brbmmorexa LIOK
nuctema orcueTa. OTHOCHTENTFHOCTh MEXaHUIECKOTO IBIKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIMHENHOE ABUKEHUE 1 brbmmorera LIOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsmonuueiiHoe nprkenue. CpeaHss u 1
MTHOBEHHAsi CKOPOCTh
5 [IpsmonuHeliHOe paBHOYCKOPEHHOE JABIDKEHUE. Y CKOpEHHE 1 Bubmmorexa LIOK
p p YyCeKop A ) P https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPSIMOJIMHEIHOTO PABHOYCKOPEHHOTO ABUKCHUSL. 1
I'paduk ckopoctn
7 Pemenue 3amau mo teme "Yckopenue" 1
8 JlaGopatophas padota "OnpeneneHue yCKOPEHUs Tea Npu 1 1 Bubnuoreka [IOK
PaBHOYCKOPEHHOM JBM)KCHHH 110 HAKIIOHHOU TIOCKOCTH" https://m.edsoo.ru/ff0adb18
9 CBobomHOe nagenue ten. Onbithl ["anumnes 1
PaBHOMEpHOE nBMKEHKE TIO OKPYKHOCTH. Ilepnon u yactora Bubmmoreka LIOK
10 . 1 )
oOparenus. JInneiHas 1 yrioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
11 LlenTpocTpeMUTENBHOE YCKOPEHHE 1
. bubmmorexa IIOK
12 [TepBeiit 3akoH HetoToHa. BekTop cuiibl 1 https://m.edsoo.ru/ff0ae612
. . bubnunoreka [JOK
13 Bropoii 3akon Hetotona. PaBHonelicTByromas cuna 1 https://m.edsoo.ru/ff0ae72a
. Bubnmoreka LIOK
14 Tperuit 3akoH Hprotona. Cyneprno3uust cui 1 https://m.edsoo.ru/ff0ae982
15 Pemenne 3amay Ha mpuMeHeHUE 3aKOHOB Hbl0TOHA 1 Bromorexa LIOK
a p https://m.edsoo.ru/ff0aeb6c
Bbutnuoreka IIOK
16 Crna ynpyrocru. 3akon I'yxa 1 https://m.edsoo.ru/ff0aeca2
17 Pemenue 3anad no teme «Cuna ynpyroctn» 1
18 JlaboparopHas pabora «Onpe/eneHue KeCTKOCTU IPYKUHbBD 1 1 bromorexa LIOK

https://m.edsoo.ru/ff0aee28
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Bbubnanoreka [JOK

19 Cuna Tpenns https://m.edsoo.ru/ff0af738
20 Pemenwue 3anau o teme «Cuia TpeHHSD» bromorexa LIOK
A P https://m.edsoo.ru/ff0afa26
21 Jlaboparopnas pabora "Omnpenenenre ko3 dumnrenTta TpeHns Bubmorexa [JOK
CKOJIBXKEHHS" https://m.edsoo.ru/ff0af8be
29 Pemenue 3anau no teme "3akonsl HetoTona. Crna ynpyrocrtu. Bubmunoreka [IOK
Cuna tpenus" https://m.edsoo.ru/ff0afb8e
23 Cuna TsHKeCTH 1 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOPEHHE Bubnmoreka [IOK
CBOOOJTHOTO MaJeHUS https://m.edsoo.ru/ff0af044
24 VYpoxk-koHpepennus "[IBiKeHHE TeT BOKPYT TPaBUTAIIHOHHOTO
nentpa (Conmueunas cucrema). ["amaktuku"
o5 Pemenue 3amay mo teme "Cuiia TSXKECTH M 3aKOH BCEMHUPHOTO bubmmoreka IJOK
TACOTCHUS" https://m.edsoo.ru/ff0af5f8
26 [lepBas kocMudeckast ckopocTs. HeBecoMOCTh 1 Tieperpy3ku Brbmmorexa LIOK
p p ) perpy https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepranbHOI TOUKH. AGCOIIOTHO TBEPIOE TETIO.
27 PaBHOBecue TBEPIOTO TeMa ¢ 3aKPETUIEHHOW OCHIO BpPAIICHUS Bubmmorexa LIOK
) https://m.edsoo.ru/ff0afe36
MowmeHnT cuibl. LleHTp TspKecTH
" " Bubnmoreka IIOK
28 Pemrenue 3anau o reme "MomeHT cuitbl. LieHTp TshkecTH https://m.edsoo.ru/ff0b02b4
29 [MoaroroBka kK KOHTPOIBHOM paboTe Mo Teme "MexaHnueckoe Bubnuoreka [IOK
nBIDKeHWe. B3anmogeiicTere Ten" https://m.edsoo.ru/ff0b0408
30 Kontponbhas padora no Teme "MexaHn4yeckoe ABHKEHHE. BuGmmorexa LIOK
BsaumoneiictBue ten" https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. UMmmynbe cuibl. 3aK0H COXpaHEHHS UMITYJIbCa. bubmmoreka LIOK
31 9 .
VYrpyroe u HEYNpyroe B3auMoIecTBrE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3ana4 o teme "3aKOH COXpaHEHHUS UMITyJibCa" bromorexa LIOK
a P ¥y https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHbpepeHuus "PeakTiBHOE JBIKEHHE B IPUPOJE U
TexHUKe"
bubnmoreka IJOK
34 Mexanndeckasi padoTa ¥ MOILHOCTh https://m.eds0o.ru/f0b0ag4
Bubnmoreka IJOK
35 PaboTa cuitbl TSDKECTH, CHITBI YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8
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JlaGoparopHas pabora «Onpe/enenue padoThl CUIIBI TPSHHS MTPH

36 PaBHOMEPHOM JBIKEHUH TENa MO0 TOPU3OHTATBHON 1
TTOBEPXHOCTID)
37 CBs13b dHeprun 1 padoTsl. [loTeHITMANBHAS SHEPT UL 1
38 Kunernueckas sueprusa. Teopema 0 KUHETUYECKOU SHEPTUU 1 bubimorexa LIOK
P, p p https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs SHEPTUH B MEXaHHUKE 1
40 JIaGopatopHas padora «M3ydyeHne 3aKkoHa COXpaHEHUs SHEPT UM 1 bubmorexa HOK
paTop p y p P https://m.edsoo.ru/ff0b12fe
41 KomnebarensHO€e ABMKEHNE U €0 XapaKTEPUCTUKA 1 bubimorexa LIOK
A P P https://m.edsoo.ru/ff0b1858
Bbubanoreka [JOK
42 3aryxaromue konebanus. BeiHykneHnbpie konebanus. Pesonanc 1 https://m.edsoo.ru/ffob20f0
43 MareMaTH4eCcKuil U IPYKUHHBIA MaSTHUKH 1
a4 Ypok-uccienoBanue «3aBUCUMOCTb IEPHOAa KOJIeOaHUi OT 1 Bubmmorexa [IOK
’KECTKOCTH MPY>KUHBI H MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparmienne sHEPTUH TTPU MEXAHUIECKIX KOICOAHUIX 1
46 JlaGoparopHas pabora «Onpe/ieieHue YacTOThl U TIEpUoia 1 BuGmoreka [JOK
KOJIeOAHUH MPY>KUHHOTO MAsITHUKA» https://m.edsoo.ru/ffOblaec
47 JlaGoparopHas pabora «[IpoBepka HE3aBUCUMOCTH IIEPHOA 1 Bubnmoreka IIOK
KosieOaHuil rpy3a, HOJBEIIEHHOTO K HUTH, OT Macchl rpy3a» https://m.edsoo.ru/ff0b197a
Mexanndeckue BojaHBL. CBOMCTBA MEXaHHMYECKHX BOJIH. Bubnmoreka IIOK
48 1 :
[IpononbHBIE U ONEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 VYpoxk-koHpepeHus "MexaHndecKre BOJIHbBI B TBEPOM TeJIE. 1
CelicMuyecKkue BOJIHBI"
50 3ByK. PacmipocTpaHeHue u OTpakeHUE 3ByKa 1
51 Ypok-uccrienopanue "HaOmoieHre 3aBUCUMOCTH BBICOTHI 3ByKa 1
OT YacTOTHI"
52 I'poMKoOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA PE30HAHC 1
53 VYpoxk-koHbpepeHnus "YIIbTpa3ByK H HHPPa3BYK B pUpojie U 1 bubmorexa LIOK
TeXHUKE" https://m.edsoo.ru/ffOb23ca
54 [loaroroBka K KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI 1 bubmorexa LIOK
coxpaHeHus. MexaHu4yeckue KoJicOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KontponbsHas pabota 1o TeMe "3aKOHBI COXPaHCHHS. 1
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Mexannudeckue KojieOaHus U BOJHBI"

56 DJeKTpOMarHuTHOE MoJIe. DIIEKTPOMAarHUTHBIE BOJHBI BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3IEKTPOMarHUTHBIX BOJH
58 Ypok-koHbpepenius "lllkana 37eKTpOMarHUTHBIX BOJIH. Bbu6morexa [IOK
Hcrmonp3oBanue JIEKTPOMArHUTHBIX BOJH JIJIST COTOBOM CBSI3H" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccrnenopanune "V3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX Bubmuorexa [IOK
BOJIH C TIOMOIIIHI0 MOOMIJIBHOTO TenedoHa" https://m.edsoo.ru/ffob2c6c
60 Pemenwne 3amau H OTPEIENICHNAE YaCTOTbI U JTHHBI
AIEKTPOMATrHUTHOMN BOJTHBI
61 OnexTpoMarHuTHas npupoa csera. CKopocTs cBeTa. BoHOBBIE Bubmmorexa [IOK
CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [IpssmonnHeitHOE pacipoCTpaHEHHE CBETA. bubnuoreka [IOK
3armenus Connua u JIlyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3amaq Ha BuGmuoreka [JOK
IIPUMEHEHUE 3aKOHA OTPAKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipemomenue cBera. 3aKOH MPETIOMIICHUS CBETa EH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b3aea
65 ITonHoe BHyTpeHHEE OTpakeHue cBeTa. Vcnoap30BaHue MOJHOIO bubnuorexa [IOK
BHYTPEHHETO OTPAXKEHMSI B OITUYECKHUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5¢c
JlaGoparopHas pabora "HcciiejoBanre 3aBUCUMOCTH yTIJjia
66 MIPEIOMIICHHUS] CBETOBOTO JIy4a OT yTJia IMajieHus Ha TpaHUIle
"Bo3ayx-cTeksio""
67 VYpoxk-koHpeperuus "Vcnonbp30BaHUE TOIHOTO BH}'/'TpeHHGFO
OTPaYKCHUSI: CBETOBOJIBI, ONITHKOBOJIOKOHHASI CBSI3b
68 JIun3el. OnTHyeckas Cuiia JINH3bI Egs;%ﬁzzzi(.)rﬁlfmb?:ﬂ c
69 [MocTpoeHue n300paKeHHUI B JTMH3AX BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "Omnpe/enenne GOKYCHOTO PacCTOSHUS U Bubnuoreka [IOK
70 . 9 :
ONTUYECKOU CUITbI COOMpArOIIe JINH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepeHnus "OnTuyeckue JIMH30BbIe MPUOOpPH" ﬁtl/tlgsj,j:l;ll(r):]zl:;(])_})(.)rﬁlffOCOaYe
72 I'ma3 kak onTHueckas cucreMa. 3peHue bubmorera HOK

https://m.edsoo.ru/ff0b4684
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73

VYpoxk-koHpepenuus "dedextsr 3penns. Kak coxpanuts 3penune”
Paznoxenue 6emoro ceeta B ciekTp. OnbITel HeOTOHA.

Bubnmoreka IIOK

4 CrnoxkeHue CreKTpalbHBIX I[BETOB. Jlucmepcus cBeta https://m.edsoo.ru/ff0cOf4c
Jlaboparopnas pabora "O 0 Pa3I0KEHHIO OEJIoro CBeTa
75 cner ; 1?;10:[I II)/ISITI/ITIO BeHTL;Tr?Ig MpeT(ES f :II I;I/Ix Hagml;) el:II/ITI/I ’ bromorexa LIOK
P P H . pea P A https://m.edsoo.ru/ff0cOe2a
4yepes 1BETOBBIE (PHIILTPHI
76 Ypok-npakTukym "BomHOBBIE CBOWCTBA CBETA: TUCIIEPCHS,
nHTephepeHITIsI U nudpakmms"”
77 Omnsitel Pesepdopaa u uraneTapHas MOJIENb aTOMa brbmmorexa LIOK
P®OpA p & https://m.edsoo.ru/ff0c12a8
78 [octynater bopa. Mogens atoma bopa
79 Hcnyckanne u normomenue ceeta atroMoM. KBaHThI. JInHeituaTeie Bubmmorexa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyMm "HaOmroneHue crieKTpoB ucycKanus' Bubmmorexa LIOK
p P Y A P y https://m.edsoo.ru/ff0c1550
81 PanuoakTHBHOCTH U €€ BHIIBI bubmorexa LIOK
A 5 https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHoro siipa. Hykinonsas mozens bromorexa LIOK
P Aipa. HyKT el https://m.edsoo.ru/ffOc18ac
83 PamnoaktuBHEIe ipeBparnienns. M30Tomns Bubmmorexa LIOK
A peBpalll ) https://m.edsoo.ru/ff0clal4
84 Pemenue 3amad o teme: "PajnuoakTUBHBIE MTpeBpalieHus " butamorexa LIOK
A - ral pespaiil https://m.edsoo.ru/ff0clb4a
85 [lepuox monypacnania
86 VYpoxk-koHbpepeHuus "PagnoakTuBHbIC H3IIyUeHHS B IPUPOJE, BuGmmorexa LIOK
MEJIHIINHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peaknuu. 3aKOHBI COXPaHEHUS 3apJ0BOr0 U MacCOBOTO Bubmmoreka [IOK
yucen https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBsI3b MacChl M SHEPIHH Bromorexa LIOK
P Aep- p https://m.edsoo.ru/ff0cld7a
89 Penrenue 3aau mo teme "Snepueie peakiyn”
90 Peakruu cunTesa u genenus saep. Ucrounnku ueprun CosHIa U Bbutnuoreka IIOK
3BE3N https://m.edsoo.ru/ffOc1e88
91 Ypok-koHbepenius "SnepHas sHepreruka. Jleictus

PaaAnOaAKTHUBHBIX I/I3J'Iy‘leHI/1ﬁ Ha )XHMBBIC OpFaHI/I3MLI"
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[ToaroroBka K KOHTPOJLHOU PabOTE MO TeMe "IICKTPOMATHUTHOE Bubnuoreka [IOK
92 " 1 .

noJsie. DIEKTPOMArHUTHEIE BOJHEI. KBaHTOBBIC SIBIICHUS https://m.edsoo.ru/ff0c223e
93 KontponbHas padoTa no Teme "IneKTpoMarHuTHOE MOJIe. 1

OJIeKTpOMarHuTHEIE BOJHBEI. KBaHTOBEBIC sSIBIICHUS"
94 [ToBTopenue, o60b6uIeHue. JlabopaTopHbIe pabOTHI IO KypCy 1 1 Bubmumorexa [IOK

"B3anmogeiictBue Ten" https://m.edsoo.ru/ff0c245a
05 [ToBTOpenwue, 0600mIeHne. Pemenre pacueTHBIX U Ka4YeCTBEHHBIX 1 Bbu6mmorexa [IOK

3amad o TeMe "TemnoBsie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenwue, o600mIeHne. Pemenre pacdeTHIX W KA4YeCTBEHHBIX 1 Bbu6morexa [IOK

3aga4 no teme "KIIJ] TenioBsix aurareneii” https://m.edsoo.ru/ff0c2a22
97 IToBTopenwue, 0600IICHUE. PelieHre pacueTHBIX U Ka4eCTBEHHBIX 1 bub6mmoreka [IOK

3aja4 o teme "KII/] anexkTpoycraHOoBOK" https://m.edsoo.ru/ff0c2b30
98 [TorTOpenue, o6o0IIeHNE. JITabopaTopHbIe PabOTHI 1O KYypCy 1 1 bub6mumoreka [IOK

"CBeToBbIe ABIEHU" https://m.edsoo.ru/ff0c2c52
99 [TorTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTamu 1o TemMe "3aKOHBI 1 Bubmuoreka [IOK

COXpaHEHUsl B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, o600IeHNe. PaboTa ¢ TekcTaMu 1o Teme 1 Bubmuoreka [IOK

"Komebanus u BOJTHEI" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1 Bbu6mmoreka IIOK

"CBeToBbI€ SIBJIEHUA" https://m.edsoo.ru/ff0c3044
102 [loBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1

"KBanToBas u simepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

» ®usuka 9 knacc/ [eppimkun A.B., l'ytauk E.M. O01iecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO

«IPODAy; AxumonepHoe obriectBo «M3narenscTBo «IIpocBenieHue

METOANYECKUE MATEPHUAJIbI ULl YYUTEJISA

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






		2024-09-20T21:03:16+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "НАУМОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ТОМСКОГО РАЙОНА
	я подтверждаю этот документ




