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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o ¢u3KKe Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsI COCTaBlIEHA HAa OCHOBE
HOJOXKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOCHHUs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpaMmel, peacTaBieHHbx B PI'OC OO0, ¢ yuetom DenepansHoil paboueit
nporpammbel @epepansaoit OOII OOO, denepanbHOl pabodeid TPOrpaMMbl BOCIHUTAHHUS H
Konnennuu npenogaBanus yueoHoro npeamera « Pu3nukar.

Copneprxkanue IporpaMMsl Mo (pu3MKe HamnpaBieHO Ha (GOPMHPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYaroIIMXCS M OpPraHU3alyio W3y4eHUs (QU3MKUA Ha JCATEIbHOCTHOM ocHOBe. B
nporpaMMe 1O (U3MKE YUUTBIBAIOTCS BO3MOXKHOCTU Y4e€OHOrO MpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO K mIaHHpPYEeMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM
0o0y4yeHHMs], a TaK)Ke MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX Y4EOHBIX IPEJAMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHusl.

[IporpamMa mo ¢u3uke ycTaHaBIMBAeT paclpelelieHHe ydyeOHOro marepuaiga o TIojaM
oOyueHus (o KjaccaMm), HpelaraeT NPUMEPHYIO IIOCIEN0BAaTEIbHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COJACpXaHUA U y4€Te BO3PACTHBIX OCOOCHHOCTEH
o0yyJaroumxcs.

[Tporpamma no ¢usuke pazpadoraHa ¢ LEIbI0 OKAa3aHUS METOJUYECKOM MOMOIIY YYUTEIO B
CO37aHUU pabouel MPorpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusmnka SABISAETCS CHUCTEMOOOPa3yIOUIMM JUIsl €CTECTBEHHOHAYYHBIX Y4Y€OHBIX HpPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3YYaeMBIX XUMHEH,
Ouonoruelt, actpoHoMuell U (¢usznyeckod reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpEeAOoCTaBIsieT HaubOosee scHble oOpa3lbpl NPUMEHEHHsS HAy4yHOro MeEToJa
IO3HAHUS, TO €CTh CII0CO0a NOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa w3 TIaBHBIX 3a7ad (U3NYECKOTO O0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B ()OPMUPOBAHMM €CTECTBEHHOHAyYyHOW TIPaMOTHOCTM M MHTEpeca K Hayke Yy
o0yyJaroumxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE MPEANOJIAraeT OBJIAJCHHE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

e HAy4HO OOBSICHSTH SIBJICHHUS;
e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEOBAHMUSI;
e UHTEPIPETUPOBATH JAHHBIEC U MCIOIb30BaTh HAYYHbIE 1I0KA3aTEIbCTBA /IS IOJy4YEHUS BBIBOJIOB.

Ilenmn wu3ydyeHuss ¢GU3MKU Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs OMNpENETICHBI B
Konuenuu npenoxaBanusi yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit  ®enepanuu, peaqu3ylONIMX OCHOBHBIE 0OIIe00pa3oBaTeabHblE MPOrPaMMBL,
yrBepxkaA€HHON pemenueM Kosutermm MunncreperBa mpocsemieHuss Poccuiickoit ®denepaunn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

e TpUOOpEeTEeHHE HHTEpeca M CTPEMIIEHHS OOYyYarolMXCS K HAydHOMY H3YUYEHHIO HPHUPOJIbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Da3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HaHUs U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOLIECHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa U3Y4YE€HUsS OCHOB CTPOEHHUS MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (GopMUpOBaHHE TPEJICTABICHUNA O PONM (DU3MKHU ISl Pa3BUTHUS JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH;

e Da3BUTHE MPEJCTaBICHUN O BO3MOXHBIX cepax Oyaymieil npodecCHoHaIbHOM AeITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaIbHEHIIIEMy 0O0yYEHHIO B 3TOM HalpaBJICHUH.

JlocTrxeHue 3TuX Lesei mporpaMMsl Mo (U3HKe Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus
o0ecreunBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:

e IPUOOPETEHNE 3HAHMM O JHUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXaHMYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;



e IPUOOPETCHUE YMCHUH OINUCHIBATH U OOBSCHATH (U3MUYCCKHUE SIBICHUS C HCIOJIb30BAaHHEM
MOJTYyYECHHBIX 3HAHU;

e OCBOGHHE METOJOB PEIHICHUS MPOCTEHIINX PACYETHBIX 3a/ad C HCIOJIB30BAaHMEM (U3UUECKUX
MojIesield, TBOPUYECKUX U MTPAKTUKOOPUCHTUPOBAHHBIX 337134,

e Pa3BUTHE YMEHHMI HAOJIIOJaTh MPUPOIHBIC SIBIICHUS U BBIOIHATH ONBITHI, 1a00paTOpHbIE paboTHI
¥ 9KCIIEPUMEHTAJIbHBIE MCCIIEAOBaHUS C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

e OCBOEHHE MTPUEMOB pabOTHI ¢ HHPOpMaNHel PU3UIECKOTO COJIEPIKAHMsI, BKII0Yast HH(POPMAIIHIO O
COBPEMEHHBIX JIOCTIDKCHUAX (DU3UKH, aHATH3 U KPUTHYECKOE OLIEHUBAHUE HH(POPMAIIH;

¢ 3HAKOMCTBO CO cdepamMu TpoheCCHOHATBLHOW AEATeTbHOCTH, CBS3aHHBIMH C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX (U3MYECKON HAYKH.

Ha wu3ydenume ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOINETO OOpa3oBaHUS
oTBoauTCs 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 JacoB (2 Jaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeZIeni0).

[Tpennaraemserii B mporpamme Mo (U3HKE MepeueHb JTadOpaTOpHBIX PaboT U OMBITOB HOCUT
PEKOMEH/IaTEIIbHBIN XapaKTep, YUUTEIb JIeJaeT BRIOOp MPOBeeHHs Ja00paTOPHBIX PadOT U OTBITOB
¢ y4€TOM WHIMBUAYAIBHBIX 0COOCHHOCTEH 00ydYaroImUXCcs, CIIUCKA YKCIIEPUMEHTATbHBIX 3aIaHHM,
npe/iaraéMbiX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO K3aMeHa 1o (hU3HKe.

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHMHN OKPY:KAIOIIEro MUpa.

®usnka — Hayka o mpupone. fBieHus npuponabl. Pusnueckue SBICHUSA: MEXaHUUYECKUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenMuUHbL. 3mepenue ¢usnmdeckux BenuuyuH. Pusmdeckue MpuOOPHI.
ITorpemnocTs M3MepeHnid. MexayHapoaHasi CUCTeEMa €IHHMII.

Kak ¢u3uka u 1pyrue ectecTBeHHbIE HAYKU W3y4aloT NpUpoy. EcrecTBeHHOHAYUYHbIH MEeTOX
NO3HAHMS: HAOJIOJEHUE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABUIKEHHE TUIIOTE3, SKCIIEPUMEHT I10
IpOBEpKE TUIOTE3, OObsCHEHHEe HabmomaeMoro siBaeHus. OnucaHue (U3MUYECKUX SIBICHUH C
ITOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.
2. ®usuyeckue NpuOOpPBHl W MpoleaAypa NPSIMbIX H3MEPEHMH aHAJIOTOBBIM U LHU(POBHIM
npuopom.
Jlabopamopuvie padomol u onvimel.
Omnpenenenye HEeHbl JeJIeHNs HIKalbl U3MEPUTEIBLHOTO MpUoOpa.
W3mepenne pacCTOSHUM.
N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenne pasmMepoB MaJbIX TEIN.
W3mepenne Ttemreparypsl IpH IOMOIIM KHJKOCTHOTO TEepMOMETpa M  JlaT4MKa
TEMIIEPATYPHI.
6. IlpoBemenme wuccrnenoBaHWsI IO TMPOBEPKE TUIMOTE3bI: JAIbHOCTh TOJETA MIapHKa,
MYIIEHHOTO FTOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS 0 CTPOCHHHU BelleCTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBbL, UX pa3Mepbl. OMbITH, JOKAa3bIBAIOIINAE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBmxenne wyactuil BemiecTBa. CBA3b CKOPOCTH JIBWJKEHUS YaCTUL[ C TEMIIEPaTypOH.
bpoyHoBckoe nBmwxkenue, auddy3us. BzaumomeicTBHE UYACTHUIl BEIIECTBA: TNPUTSDKCHHE W
OTTaJIKUBAHUE.
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ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH U TBEPIBIX
(kpucTaminyeckux) Tesl. B3auMocBA3b MEXIy CBOWCTBAMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJICKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Hemoncmpayuu.

1. HaGnronenue GpOyHOBCKOTO JABHKCHHS.
2. HaGmoaenue nuddysuu.
3. HaOmionenue sBieHHA, OOBACHSIOMMXCS TNPUTSDKEHHEM WM OTTAIKMBAHUEM YaCTHUI]
BElIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. Omnenka quamerpa aToMa METOJIOM PSJZIOB (C HCTOJIb30BaHUEM (hoTorpaduii).
2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3aMo/IelCTBHE TeJl.

Mexanuueckoe nBuxkeHue. PaBHomepHoe u HepaBHOMepHOe BHkeHHe. Ckopoctb. CpenHsis
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBUKEHUU. PacuéTr myTu 1 BpeMeHU JBUKEHUS.

SBnenue nHepuuu. 3aKoH HHEpUMU. B3aumoseiicTBre Ten Kak mpuyuHa U3MEHEHHSI CKOPOCTH
JIBUKEHUS Tesl. Macca kak Mepa mHepTHOCTH Tena. [lnotHocth BemectBa. CBs3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIECTBA.

Cuna kak xapakrepucTuka BzauMoercTus ten. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CUJIBI C MTOMOIIBI0 TUHAMOMETpA. SIBleHue TArOTeHHs U cuia TskecTH. Cuila TSHKECTH Ha JIPYrux
wianerax. Bec Tema. Hesecomocth. CroxkeHHE CHJI, HalpaBIE€HHBIX 110 OJHON MPSIMOH.
PaBHopeiicTBytomas cui. Cuna TpeHus. TpeHue CKOMbXEHHUS U TpeHUe MoKos. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.
Habumronenne MexaHn4ecKoro IBUKEHUS Tena.
H3mepenne ckopocTy MPSIMOIMHEHHOTO ABM)KECHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnuvie padbomovt u onvimol.
1. OmpeneneHnie CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS (IIapuKa B OJKUAKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmnpeneneHue cpenHEl CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa IO HAaKJIOHHOU
IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsKeHUs (aedopmannu) OPYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHMsI CKOJBXKEHHS OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCSl TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHBIIIEHUS U yBeNWYeHHs naBieHus. [[aBieHue raza. 3aBUCUMOCTh
JaBJIeHUs ra3za oT o0béMa, TeMreparypsl. Ilepenaua naBieHus TBEPABIMU TeIaMH, KUAKOCTIMU U
razamu. 3akoH [lackans. [lHeBMaTHyeckue MalIuMHBIL. 3aBUCHUMOCTb [JABJIEHUS KUIKOCTH OT
rryounsl. ['uapocratnyeckuii mapagokc. Coobmaromuecs cocynbl. [ mapaBindecKkue MeXaHu3Mbl.

Atmocdepa 3emian U aTMmocdepHoe AaBieHHe. I[IpUUYMHBI CyIIECTBOBAHUS BO3AYLIHOU
o6onoukn 3emmu. OmbiT Toppuuemmu. U3mepenwe armochepHOTO AaBICHHUS. 3aBHCHMOCTH
aTMOC(EepHOTo JaBJIEHUs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t u3meperust arMmochepHoro
JTaBJICHMUSL.

JelicTBUE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX Tesio. BeiTanmkuBaromias (apXxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormnaBanue.

ook wdE

~ow



Hemoncmpayuu.
3aBUCHUMOCTB JaBJIECHUS I'a3a OT TEMIIEPATYPBHI.
Ilepenaya naBineHus )KUIKOCTBIO U Fa30M.
CooOmiaromuecs cocyabl.
I'mppasinyeckuii pecc.
[TposiBnenue neiicTBUst aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH Tella M IUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
8. VYcnoBue miuaBaHus TEN: IJIABAaHUE WIM MOTPYXKEHUE TeNl B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEMN TEJIA U HKUJIKOCTH.
Jlabopamopuwvie padbomot u onvimeol.
1. HccnemoBaHue 3aBHCUMOCTH Beca TeJia B BOJE OT 00bEMa MOTPYKEHHOUW B KUAKOCTH YaCTH
Tena.
Omnpenenenne BhITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYXKEHHOE B KHUIKOCTb.
3. TlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha TEIO B JKUIKOCTH, OT
MAacchl TeJa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH CHUIIBI, JEHCTBYIONIECH HA TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YaCTH T€JNA U OT IJIOTHOCTH KUAKOCTH.
5. KonctpyupoBanue apeomerpa WIM KOHCTPYHPOBAHHE JIOAKHM M OIpeaeneHue eé
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpumeHeHne paBuIIa paBHOBECHS pblyara K 0JI0Ky. «3oio0Toe npaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckas u nmoreHunanbHas sHeprus. [IpeBpaiienue oaHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomovt u onvimol.

1. Ompenenenuie pabOThI CUIIBI TPEHHUS MTPH PABHOMEPHOM JIBUYKEHUH Tela M0 TOPU30HTATHHON
MTOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.

3. Usmepenne KITJ] HakTOHHOH TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMs MEXaHUYECKOM SHEPIHH.
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Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUM CTPOEHHUs BellecTBa. Macca u
PasMEpPBl aTOMOB U MOJICKYJL. OHI)ITI)I, MOATBCPIKAAOIIME OCHOBHBIC IMOJOXKCHUA MOJICKYIISAPHO-
KUHETUYECKOU TEOpHH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOrO COCTOSHUM BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObICHEHNE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN Ha OCHOBE MOJOKEHUI
MOJ'IeKy.]'ISIpHO-KI/IHeTI/I‘—IeCKOﬁ TCOpHHU. CMmaunBanue WU KallMJUIAPHBIC ~ SABJICHUA. Tenmosoe
pacIIMpEeHHe U CXKaTue.

Temmeparypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBIDKCHHSI YacTHII.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIionepeaada u COBEpIICHUE
pa6OTBI. BI/IJII)I TEIIoNnepeaadn: TCIJIOMPOBOAHOCTE, KOHBCKIWA, U3JTYUCHUC.

KonnuecTBO TEmnoThl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIO0OOMEH U TeIIOBOE
paBHOBecHue. YpaBHEHHE TeruioBoro Oananca. [lmaBmeHune W OTBEp/IeBaHUE KPUCTATUTHYECKUX
BEIECTB. YJelbHas TeIuioTa IUiaBieHus. [lapooOpazoBanue u KoHAeHcanus. lcmapeHue.



Kunenne. VYaenbHas TeroTa napooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuniuns! paboTs! TemoBbix Asurateneii KI1J[ TennoBoro neurarens. TemoBble IBUTATENN
Y 3aILMATa OKPYKAIOIIEH CpEebl.
3aKOH COXpaHEHMsI U IPEBPALLEHMSI SHEPTUHU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddysun.
Habumronenue siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
W3MeHeHne naBIeHHS Ta3a PH U3MEHEHHH 00bhEMa M HarpeBaHUM WIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunae! Tenonepenayn.
OxuaxieHre mpu COBEPIICHUH PaOOTHI.
Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
10. CpaBHeHHE TEMIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11. HabmroneHre KuTmeHus.
12. HabnroieHre mocTOsSHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeul.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEN.
Omnpenenenue JaBiIeHUs BO3IyXa B OaJUIOHE MINPUIIA.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAAaBJICHHS BO3IyXa OT €ro 00b&éMa U HarpeBaHUs
WJIU OXJIaXICHHUS.
6. IlpoBepka THIOTE3bl JUHCHHOW 3aBUCUMOCTH  JUIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.
7. HaOmioneHue u3MEHEHHs] BHYTPEHHEH HHEpruM Tella B pe3yjbTaTe TeIIonepeaayu u
paboThI BHELIHUX CHJL.
8. HccnenoBanue siBIEHHUS TETIOOOMEHA PU CMEIIMBAHUH XOJIOTHON M TOPSTUEH BOIBI.
9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MMOJYyYEHHOTO BOJOW MpHU TEMI000MEHE ¢ HarpeThiM
METAJITMYECKUM LIUIUHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapEeHHS.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. J[Ba poaa 3MeKTpUUECKHUX 3apsaaoB. B3aumoneicTBue 3apsKEeHHBIX Tell.
3akoH KynoHa (3aBHCHMOCTb CHJIBI B3aUMOJAEUCTBUS 3apsKEHHBIX TeNl OT BEJIWYHMHBI 3apsAloB U
PAcCTOSIHUSA MEXY TeJIaMu).

Onexrpuueckoe noine. Hanpsx€HHOCTh anekTpuueckoro nousd. [IpuHuun cyneprnosunuun
AIIEKTPUYECKUX M0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexktpruyeckux 3apsiioB. DJIEMEHTApHBIN deKTpuuecKuil 3apsag. CTpoeHue aToMa.
IIpoBOTHUKY M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUs dJIEKTPUUECKOTO 3aps/ia.

ONEKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAaHMS JJIEKTpUYecKoro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBUS D3IEKTPUYECKOro ToKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ras3ax.
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Onexktpuueckasg nenb. Cuna Toka. OnekTpudyeckoe HampsbkeHue. ComnpoTHBIIEHUE
MPOBOJHUKA. YJEIbHOE CONPOTHBIEHHUE BemecTBa. 3akoH Oma g yyacTKa  IECMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TTPOBOTHUKOB.

PabGoTa ¥ MOIIHOCTB AMEKTPUYECKOTO TOKa. 3akoH J[koyns—JleHna. DnekTpuueckue nenu u
MOTPEOUTENH SIEKTPUUECKOM 3Heprun B ObITy. KOpOTKOE 3aMBbIKaHHUE.

[ToctosiHHble MarHuThl. B3anMopelcTBHE TMOCTOSHHBIX MAarHuToOB. MarHuTHOe ToJIe.
MarnuTtHoe noJjie 3eMJIM U €ro 3Ha4eHHe s xKu3HU Ha 3emie. OnbiT Dpcerena. MarnutHoe mosie
JNEKTPUYECKOro ToKa. [IpuMeHeHne JIeKTpOMAarHuToB B TeXHUKE. J{elicTBME MarHUTHOIO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb TOCTOSIHHOTO ToKa. Mcroyb30BaHue 31EKTPOIBUTaTeNeH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Oneiter  ®apanes.  SIBneHue  3I€KTpOMarHUTHOM — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl MOMY4YeHHUS DSIEKTPUUYECKONM HHEPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DrneKkTpu3zanus Ted.
JIBa posa aeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTHuecKas HHIYKIIHS.
3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.
[TpOBOAHMKY U TUIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
0. DIEKTPUYECKUI TOK B KHIKOCTH.
11. T'a30BbI# pa3psi.
12. 3mepenue cuiibl TOKa aMIEPMETPOM.
13. U3mepenue 31eKTPUIecKOro HapsHKEHUST BOJIBTMETPOM.
14. PeocTar 1 Mara3u CONpOTHBICHUN.
15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTH pa3zielieHus TIOJ0COB MarHUTa.
17. MoaenupoBaHre MAarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOe 1oJe TOKa. DJIEeKTPOMArHuT.
20. [leficTBME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.
21. DnexTpoABUTATENH TOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHUS SJIEKTPOMArHUTHON HHTYKITUH.
23. OmbiTer Dapanes.
24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHM €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OMBITHI 110 HAOIOACHUIO JIEKTPU3AIIUN TET HHAYKIIUEH U P COMPUKOCHOBEHHH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH TN MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHDKCHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO YE€pe3 PE3UCTOp, OT COMPOTHUBIICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OmbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHUBIICHHUS TPOBOJHHUKA OT
€ro JUTMHBI, TIJIOMIA U TIOTIEPEYHOT0 CEUCHHSI M MaTepuara.
8. IlpoBepka mpaBuiia CIOXKEHHUS HAMPSDKEHUH TPH TOCIEAOBATEIHHOM COEIMHEHUH IBYX
PE3UCTOPOB.
9. TlpoBepka mpaBuiia Ui CUJIBI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
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10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. Onpenenenne MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, MIYLIETO 4Yepe3 JIAMIIOYKY, OT HAIpsDKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. ccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHUH U Pa3ICIICHUH.

16. UccnenoBanue AeHCTBUS 2JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOUINE 3aBHCUMOCTH CHIIBI B3aMMOACWCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HallpaBJIEHUS TOKA B KaTYyILKeE.

18. M3yuenne AelicTBUS MarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITBl O MCCIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WMHIYKLMU: HCCIEI0BaHUE
U3MEHEHHU 3HAUEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe nBuxkeHue. MarepuanbHasg Touka. Cuctema otcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOrOo JABWXKEHUsA. PaBHOMepHOe MpsMOJIMHEHHOEe JBH>KeHHe. HepaBHOMepHOE
npsiMoJuHeHoe jBukeHue. CpedHsss U MIHOBEHHAash CKOpPOCTb Tejla MpU HEPaBHOMEPHOM
JBUKECHUU.

Yckopenne. PaBHOyCKOpeHHOE TpsMoHHEHHOe BrkeHue. CBoOomHOe maneHue. OTMbBITHI
lNanunes.

PaBHOMepHOE nBMXKEHHE TIO OKpyKHOCTH. [lepmonm m yactora oOpamienus. JIuHeitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoi 3akoH Hserorona. Tpermit 3axkoH Herotona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cwuita ynipyroctu. 3akoH ['yka. Cuma TpeHus: Cuiia TPeHHs CKOJIbKEHHs, CHIIa TPEHUSI TTOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHE CBOOOJHOTO MajeHus. JBrkenue
ra"eT Bokpyr ComnnHua. [lepBas kocmudeckasi ckopocTs. HeBeCOMOCTh M eperpy3Ku.

PaBHOBecue maTepuanbHOU TOYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOM OCBIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Umnynec Tena. W3menenne wummynbca. VMmynbc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota ¥ MOIIHOCTh. PaboTa cHUIl TSXKECTH, YNPYyroctu, Tpenus. CBs3b
3Heprun M pabotel. IloTeHuManbHas »HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTeHumanbHas SHEprusi c:karod npyxuHsl. KunHetndeckas sHeprus. Teopema 0O KMHETMYECKOU
DHEPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHeHHE IyTeH W TPACKTOPHIA ABMKEHHS OJHOTO U TOTO K€ TeJla OTHOCHUTENBHO Pa3HBIX
TEJI OTCYETA.
N3mepenrie CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUS.
HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO IBUKCHMUS.
Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.
Habmronenne MexaHU4eCKHX SIBJICHUM, MPOUCXOIANINX B cucTeMe oTcuéra «Temexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MAcChl TeJla U JEHCTBYIOIIEH HAa HETO CHUJIBL.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.
9. H3meHneHue Beca Tesna NpU yCKOPEHHOM JBHKEHHH.
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10.
11.
12.
13.
14.
15.
16.

Ilepenaya nMIynbca Ipyu B3aUMOJAEHCTBUU TEIL.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJ.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMITYJIbca IPU a0COIOTHO YIPYTOM B3aUMOCHCTBHH.

Hablntonenue peakTUBHOTO JIBH>KECHHUSL.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NIPHU JIBHKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.

Jlabopamopuwvie pabomot u onvimeol.

1.

©ooNe

10.

11.

KonctpyupoBanue TpakTa sl pa3roHa U JajJbHEHWIIero paBHOMEPHOTO JABMKEHUS IIapuKa
WIN TEIICKKH.

Onpenenenne cpeaHeld CKOPOCTH CKOJBKEHHs Opycka WM JBM)KEHHUS IIAapUKa IO
HAKJIOHHOM TTIOCKOCTH.

OmnpezneneHue yCKOpPEHHsT Tella NpPU PABHOYCKOPEHHOM JBIDKEHHM [0 HAKJIOHHOW
TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH NpPU PaBHOYCKOPEHHOM JIBUKEHHUU 0e3
HAYaIbHON CKOPOCTH.

[TpoBepka THUIMOTE3BI: €CIIM MPH PABHOYCKOPEHHOM IBM)KCHHUU 0€3 HavyaJbHOH CKOPOCTH
YT OTHOCATCSI KaK psiJi HEYETHBIX YMCEIN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIbHOTO JIaBJICHUSI.
Omnpenenenne kKodhUIUEHTA TPESHUSI CKOJBKCHHS.

OnpeneneHue )KECTKOCTU TPYKUHBI.

Ornpenenenne padoThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJIA 110 TOPU30HTATBHOM
MIOBEPXHOCTH.

Omnpenenenne pabOTBI CHJIBI YOPYrOCTH TP TOABEME Tpy3a C HCIOJIb30BAaHHEM
HETOBIKHOTO U TOABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHKH KOJeOaHWiA: IEpPHOA, YacToTa,
amMIuIuTyAa. MaremaTudeckuii W NOpYXKUHHbIM MasTHUKM. [IpeBpamieHue »sHepruum mpu
K01e0aTeIbHOM ABUKEHUH.

3aryxatomue KosebaHus. BoiHyxkIeHHble KoneOaHus. Pe3oHaHc. MexaHudeckue BOJIHBI.
CaolicTBa MexaHn4ecKuX BoJH. [Ipo/1osibHbBIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHHus. MexaHN4eCKHUe BOJIHBI B TBEPJOM TeJE, CEICMUYECKHUE BOJIHBI.

3Byk. [’ pomMKoOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenne xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnipocTpanenue mpoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnuvie padbomovt u onvimol.
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OmnpezaeneHue 4acTOTHI U epHoa KoleOaHU MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TlepuoJa KojeOaHUi MOBENIEHHOT0 K HUTH Tpy3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NTEPHOIa KOJIEOAHNH MPYKMHHOTO MAasiTHUKA OT MacChl Ipys3a.
[TpoBepka He3aBUCUMOCTH TepHoja KojeOaHui rpysa, MOJBEUIEHHOIO K HUTH, OT MacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD MEepHOa KoJeOaHU MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.



7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUuTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.

DnexkTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomol u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBas mopens cBeta. Mcrounuku cBera. [IpsMonmHeliHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cera. 3akoH mpesomieHusi cBera. [logHOoe BHYTpeHHEE OTpaKeHHE CBETaA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nyueit B aunH3e. OnTudeckas cuctema ¢oroanmnapara, MUKpPOCKOIA U TEJIECKOIa.
['na3 kak onTuyeckas cucreMa. bin3opykocTs U 1aIbHO30PKOCTb.

Pasnoxxenue Oenoro ceera B crnekTp. OnbiTel HptoToHa. Clio)keHHE CIEKTpPaibHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonryuenue n300paxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTHyeckuii CBETOBOI.
Xox nydeil B cobuparoleii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
10. Mogens riasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopnuvie padbomut u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIy4a OT yIJjla MaJeHUs.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B IJIOCKOM 3epKajle.
HccnenoBanue 3aBUCHMOCTH YIJla IIPEJIOMIIEHHS CBETOBOTO Jy4ya OT YIJIa NMaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKyCHOro pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OMnBITHI IO BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBBIE (PUIIBTPHI.
Pa3zle.11 12. KBaHTOBBIE IBJICHHS.
OmneiTel Pezepdopna u mmanerapHas mojenb aroma. Mogens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-usnydenusi. CTpoeHne aTOMHOTO snpa. HykimoHnHas
MoJielIb aTOMHOTO sapa. M3oTonsl. PagroakTuBHble ipeBpaiieHus. [lepuon nonypacnanga aTOMHBIX
anep.

SnepHple peakuuu. 3aKOHBI COXPAHEHMs 3apsiIOBOTO M MAacCOBOTIO YHCEN. DHEPIUs CBS3U
aToMHBIX snep. CBsi3p Macchl U dHepruu. Peaknuu cuHtes3a u aeneHus saep. MICTOUHUKYM SHEprun
ConHua u 3B€31.

Snepnas sHepreTuka. JIecTBUA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.
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Hemoncmpayuu.
CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.
CrieKTpbl pa3aMyYHbIX I'a30B.
CrnexTtp Bojopoza.
Habumonenune tpeko B kamepe BuibcoHa.
Pabora cuéryrka HOHU3UPYIOMINX U3TYUCHHI.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuwvie pabomot u onvimeol.
1. HaGumroneHune CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIYyYECHHUS.
2. HccnemoBanue TpPEKOB: HM3MEPEHHUE OHHEPrHMM YacTHIBl IO TOPMO3HOMY HyTH (1O
¢dororpadusm).
3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOIY/Ib TIPEeIHA3HAYEeH NIl CHUCTeMAaTHU3aluu U 0000IIeHus
IIPEIMETHOTO COJEPKAHUS U OIBITA JEATEIbHOCTH, IPUOOPETEHHOTO NPU M3YYEHUHM BCEro Kypca
bu3uky, a TaKXkKe A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (QU3UKe s
00y4aromuxcsi, BBIOpPaBIIUX 3TOT y4E€OHBIN IPEIMET.

[Tpu M3ydyeHun TAaHHOTO MOJIYJSl PEATU3YIOTCA M CUCTEeMAaTU3UPYIOTCS BUIBI IEATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00€CIeunBaeTCs JOCTUKEHUE MPEIMETHBIX U METAPEAMETHBIX INIAHUPYEMBIX
pe3ynbTaToB oOyueHus, (popMHupyeTcs ecTeCTBEHHOHAy4YHas TPaMOTHOCTh: OCBOCHHE Hay4HBIX
METOMOB HCCJICIOBAHUS SIBJICHUH TIPUPOABI WM TEXHUKH, OBJIAJCHUE YMEHHSIMU OOBICHATH
dbuznyeckue BICHUS, IPUMEHSS MOTydYeHHbIe 3HAHUSI, PEIIaTh 33a/Ia4M, B TOM YHCJIE KaUeCTBEHHBIE
U DKCIIEPUMEHTAJIbHbIE.

[TpuHIMNIHATBHO NESTENBHOCTHBIN XapakTep JaHHOTO pa3/elia pealu3yeTcs 3a cuéT Toro, 4Yro
oOyuaroluecs BBIIOIHSIIOT 3aJaHKsl, B KOTOPBIX UM MpeJiaraeTcs:

HA OCHOBE MOJYYCHHBIX 3HAHHWM PAcMO3HABAaTh U HAYYHO OOBSACHATH (U3MYECKUE SIBICHUS B
OKpYXKarollel MPUPO/IE U IOBCETHEBHOM JKU3HH;

UCIIONIb30BaTh HAy4yHbIE METOJIbI MCCIEeNOBaHUs (DU3MYECKHUX SIBICHHUM, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOIOB;

OOBSCHATH HayudHble OCHOBbI Hamboiee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHIA,
HanpuMep, MPaKTUYECKOTO HCIOJIb30BaHUS Pa3IMYHBIX MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

I

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydeHnne pu3MKN Ha YpOBHE OCHOBHOT'O OOIEro 0Opa30BaHMs HAIIPABIIEHO HA JIOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprate wu3yueHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
— TpOsIBIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (pU3MYECKOM
HAyKU;
— IIEHHOCTHOE€ OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(HU3UKOB;
2) rpaIaHCKOIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTH K AKTUBHOMY Y4YaCTHIO B 06CY)K}16HI/II/I O6H.[€CTB€HHO 3HAYUMBIX U 3THUYCCKHUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (PU3HKH;
— OCO3HAHHUC BAXKHOCTHU MOPAJIBbHO-3THYCCKUX IMTPUHIUIIOB B JCATCIbHOCTHU y‘-IéHOFO;
3) acTeTM4eCKOr0 BOCIIMTAHMSI:
— BOCHpHUATHE SCTETHUYECKMX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOIO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;



4) IEHHOCTH HAYYHOI'0 IIO3HAHMA:
— OCO3HaHHE€ ILIEHHOCTH (M3MUYECKONM HayKd KaK MOLIHOTO HHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUIIEH COCTABIIIONIEH KYJIbTYPBI,
— pa3BUTHE HAY4HOIl JIF0003HATEILHOCTH, MHTEPECA K UCCIIEIOBATEIbCKOM 1eATeIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOT0 /10Oy HSI:

— OCO3HaHHWE IEHHOCTH 0e30MmacHoro 0opas3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTHU IPaBWJI 0€30MacHOT0 TOBEACHUS Ha TPAHCHIOPTE, HAa JOPOTax, C AIEKTPUYECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;

— copMHUpOBaHHOCTH HaBBIKA peQIIEKCUH, IPU3HAHKE CBOETO MpaBa Ha OLMIMOKY U TaKOTO K
IIpaBa y Ipyroro 4ejoBeKa,

6) TPy10BOT0 BOCIIUTAHMS:

— AaKTHBHOE Yy4YacCTHE B PEUICHHWU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pazoBaTeIbHOMN
OpraHM3al, TIopoJa, Kpas) TEXHOJOTMYECKOM W COLMAJbHOM HAlpaBJIEHHOCTH,
TpeOyIOIIMX B TOM YHCIie U GU3NYECKUX 3HAHMUIA;

— HHTEpeC K MPAKTUYECKOMY M3yYEHUIO PO ecCchii, CBI3aHHBIX C (PH3UKOM;

7) 3K0I0TNYeCKOr0 BOCIIMTAHMSA:

— OpHueHTalus Ha MNpUMeHeHHe (GU3NYECKUX 3HAHWW JJs pelleHus 3adad B 00JacTu
OKpYXKarolllel cpelibl, MJIaHUPOBAHUS NOCTYIKOB M OLEHKHM MX BO3MOXHBIX I1OCJIEICTBUI
JUTSL OKpY KaroLEen Cpeibl;

— 0CO3HaHHUE I1100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MTPO0JIeM U MyTel UX peleHUs;

8) aganTannu K M3MEHSIOIMMMCH YCJI0BUAM COUMAJIBHON M IPUPOIHOM Cpeabl:

— TOTPeOHOCTH, BO B3aUMOJICHCTBUU TIPU BBINOJHEHHUH HCCIEAOBAHUNM U MPOEKTOB
buznYeCcKOil HalIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

— TIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO IE€ATEIbHOCTD;

— TOTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHW, B TOM 4HCcIe (GOPMYIHpOBaTH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 00BEKTAX U SBICHUSX;

— 0Oco3HaHue AePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

— IUTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHUU HOBBIX (PHU3UUYECKUX 3HAHUH;

— CTpeMJIEHHME aHaJIM3UPOBAThH U BBIABJIATH B3aUMOCBSI3U MIPUPOABI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIIEHKa CBOMX JACWCTBHH € Y4YETOM BIIMAHHA Ha OKPYKAIOUIYIO Cpedy, BO3MOKHBIX
17100aJIbHBIX TOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBoeHUs mporpaMmbl 1Mo (GU3NKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y oOydaromerocs OyayT chopmupoBaHbl MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIHE
MMO3HABATCJIIbHBIC YHUBCPCAJIBbHBIC y‘I€6HI>IC HeﬁCTBHH, KOMMYHUKATHBHBIC YHUBCPCAJIIbHBIC
yueOHbIe AeHCTBUSI, PETYIATUBHBIE YHUBEPCATbHBIE YUeOHbIC ACHCTBHS.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckne geicTBUS:
BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHUIA);

e YCTaHaBIIUBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(UKAIIMU, OCHOBAHUSA I O00OOIICHUS U
CpaBHEHUS;

e BBIIBJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMblX (akTaxX, JaHHBIX U
HAOIIOIEHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

e BBIIBJIATH NPUUYUHHO-CIICICTBEHHBIC CBS3M TMPU HW3YYCHUH (U3HUECKUX SBICHUA U
MPOLIECCOB, JENIaTh BBIBOABI C MCIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUECHHMH,
BBIJIBUTATh TUIOTE3bI O B3aUMOCBSI3AX (DU3UUYECKUX BEITHYNH;



e CaMOCTOSITENIFHO BHIOMpATh CHOCOO pemieHus ydeOHOW (u3nveckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIlEHUs, BHIOOP Hambojee MOIXOISIIET0 C Y4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

e HCIIOJIB30BATh BOIIPOCHI KAK MCCIEA0BATENbCKUN HHCTPYMEHT IIO3HAHMS;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOKHBINM (U3NYecKuit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHHE (PU3UYECKOTO SIBICHUS;

e OICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HHGOPMAIUIO, IOIYYCHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

e CaMOCTOSITENBHO (OPMYIHPOBATH OOOOIICHHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHNUS;

e IIPOTHO3UPOBATH BO3MOXKHOE JajbHeillliee pa3BUTHE (UINYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh TIPEIIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

e TMPUMEHATh PA3IUYHBIE METONbI, WHCTPYMEHTBHI M 3alpoCchl TpU TIOUCKE U O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHo! (hu3nueckoi 3a1auu;

e AHAJIM3WPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB
u GopM Ipe/ICTaBICHHUS,

e CAMOCTOSITEIFHO BBIOMpATh ONTUMAIBHYIO (opMy TpeAcTaBieHUs HHOOPMAIMH U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMUA CXEMaMu, TuarpaMMamMu, WHOM rpadukoil U ux
KOMOHWHAIIUSIMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

e B X0Ji¢ 00CYXJeHHUsI y4eOHOTO MaTepuaia, pe3yJIbTaToB JIA0OPATOPHBIX PAdOT U MPOSKTOB
3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXXIaeMOW TE€Mbl U BBICKa3bIBaTh HJIEH, HAIlCJICHHBIE Ha
pelIeHre 3aJa4ui U NOoJIIepKaHue 01arokenareaIbHOCTH OOLICHMS;

e COMNOCTAaBJIATH CBOM CYXICHHS C CYKICHUSIMH JAPYTUX YYACTHUKOB AHAaNora, 0OHapy>KUBaTh
pa3auvue U CXOJCTBO MO3UIIUH;

e BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MyOJMYHO MPEACTABIATH PE3YJIbTAThl BHITOJHEHHOTO (PU3MUECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA);

e TIOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOH PaOOTHI MpH
peLIeHUH KOHKPETHON (pU3UUECcKOM MpobIemsbl;

e IpPUHUMATh II€JIN COBMECTHOW J€ATEIbHOCTH, OpPraHU30BBIBATH JIEHCTBUS 1O €€
JOCTIDKEHUIO: PACHpPENeNsaTh POJid, OOCYXIaTh NMPOLECCHl M Pe3ysbTaThl COBMECTHON pPabOTHI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

e BBINOJHATH CBOK YacTh pPa0OTHI, JOCTHras KayeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTHMH WICHAMHA KOMaH/IbI;

e OIICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOMIUI MPOAYKT MO KPUTEPUSM, CaMOCTOSITEILHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

e BBUBIATH NPOOJIEMBl B KU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIIMX Ui PELIeHUs
(bu3nUecKrux 3HaHUM;

e OpPHUEHTHPOBATHCA B Pa3IMUHBIX MOAXOJAaX NPHUHITHUS peUleHU (MHIMBUIYyaIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIeHUI rpymoil);

e CaMOCTOSITENIBHO COCTaBIISATh QJITOPUTM pelleHus (U3MYecKOM 3aJaud WM IUIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh
IIpeJIaracMble BApUAaHThI PEIICHMI;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCThH 3a PEIIECHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
e JIaBaTh a/ICKBAaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ N3MEHEHHUS,



o OOBSCHATH NPHUYUHBI JOCTIHIKEHHS (HEJOCTIIKEHHS) pe3yJabTaTOB AEATENbHOCTH, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PU3UUIECKOTO
UCCIICIOBAaHMSI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, M3MEHMBIIMXCS CHUTYyalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUAM;

e CTaBHUTH ceOsl HA MECTO JPYroro 4eJOBeKa B XOJI€ CIOpa WM TUCKYCCUU HAa HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e TMIPU3HABATH CBOE MPABO HAa OUIMOKY MPHU pelIeHnn (PU3NYECKHX 3aj1ad WIN B YTBEPIKICHHIX
Ha HaY4HbIE TEMBI M TaKOE XK€ IIPaBo JPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K kxoHuy oOyueHust B 7 KJjiacce IpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:
e CIIOJIb30BaTh MOHATHUA: (DU3MUECKHME W XUMHUUYECKHE SBJICHMs, HAOIIOJEHHUE, SKCIIEPHUMEHT,
MOJIeNIb, TUIOTE3a, €AMHUIBI (PU3UUYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BelecTBa (TBEpHOE, IKUAKOE, Tra3000pa3HOe), MEXaHMYeCKoe JBIM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHHOE), TPACKTOPHUs, PABHOICHCTBYIOIIAsA cuia, Aeopmanus (ynpyras,
IUTACTHYECKasi), HEBECOMOCTb, COOOILAIOIINECS COCY/bI;
e paznuuaTh sBieHUA (AudQy3us, TEMIOBOE JBMKEHHWE YACTHUI] BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBM)KEHUE, HHEPLUS, B3aUMOJICHCTBUE TeJl, paBHOBECHE TBEPABIX TEI C
3aKpeIUIEHHON OCBIO BpallleHUs, Iepeaadya AaBieHHUs TBEPIBIMU TEIAMH, KHUJIKOCTSIMU M Ta3aMHy,
aTMoc(epHoe JaBlieHUE, IUIaBaHUE TeJl, PEBPALICHUs MEXaHUYECKOH 3HEpruu) Mo OMMCAHUI0 MX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
e pacrno3HaBaTh MPOSBICHHE H3YYCHHBIX (PM3NYECKUX SIBIICHHH B OKpPYKAalOIIEM MHpE, B TOM
yrcie GU3NIEeCKre SIBICHHUS B IPUPOAE: TPUMEPHI IBUKCHHS C PA3THYHBIMU CKOPOCTSIMHU B JKUBOU
U HEXHUBOM INpHUpOJE, NeWCTBUE CHIIBI TPEHUS B IMPHUPOJE U TEXHHUKE, BIMSIHHE aTMOC(EpHOro
JIaBJICHUS Ha KMBOH OpPraHW3M, IUIABaHUE PHIO, phIYard B TEJE YEIOBEKA, IPU STOM IEPEBOIAHUTH
IPAaKTUYECKYIO 3a/lauy B Y4e€OHYIO, BBIAEIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKM) (PU3MUECKUX
SIBIICHHI,
e ONHUCHIBATh H3YYEHHBIE CBOMCTBA Tel M (U3MUYECKHE SBJICHUS, MCIONB3Ys (u3nueckue
BEJIMYHMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIA
YIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBieHue (TBEPJOro Tena, *HUJIKOCTH, rasa),
BHITAJIKMBAIOIAS CHJIa, MEXaHW4eckas padoTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHIIBI,
KO3(PUIIMEHT MOJIE3HOr0 JeHCTBUS MEXaHU3MOB, KWHETHUYECKasi U MOTEHIMaIbHAas SHEPTHs), pU
OTIMCAaHWH TIPABIIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCITOJIb3YEMBIX BEJIMYHH, NX 0003HAYCHHS U
eIMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIBI, CBSA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TPA(QPUKH HM3YYEHHBIX 3aBUCHMOCTEH (U3NIECKHUX
BEJIMYMH;
e XapaKTEepPH30BaTh CBOWCTBAa Tel, (PU3MUECKUE SBICHHUS W TIPOLECCHI, HCIIOJIB3YS IpaBHIIa
CJIOKEHUS CHJI (BJIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbryara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIUu, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMMCHIBATh €r0 MaTeMaTHYECKOe
BBIpa)KEHHE;
e OOBACHATH (PU3MUECKUE SBICHHS, MPOIECCH W CBOWCTBA TEJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyallMii TPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYNHHO-CIICICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1—2 H3y4eHHBIX CBOICTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
e pemaTh pacuy€THbIC 3a7aud B 1—2 1elcTBUS, HCIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE
¢u3nveckne BENMYHMHBI: HA OCHOBE aHajM3a YCIIOBHSI 3a/laud 3alUChIBAaTh KpPATKOE YCIOBHE,
HOJCTABIATh (Pr3HUYECKHe BEJIWYMHBI B (JOPMYIBI U MPOBOJUTH PACUETHI, HAXOJUTH CIPABOYHBIE



JTaHHbIe, HEOOXOAUMBIE JJISl PELICHUS 3aj1ay, OLCHUBATh PEATMCTUYHOCTD MOJYYeHHOH (pu3nueckont
BEJIMYMHBI;

e pacmo3HaBaTh NPOOJEMbI, KOTOPHIE MOXHO PEIIUTh NMPH MOMOIIM (U3UUYECKUX METOJIOB, B
ONKCAaHUM HCCIEIOBaHMS BBIACIATh IPOBEPSIEMOE MPENOiIOKEeHne (TMIoTe3y), pasziauyaTh U
UHTEPIPETHPOBATH MOIYYEHHBIN PE3yabTAT, HAXOAUTH OUIMOKU B XOE OIBITA, JIENIaTh BBIBOJBI 110
€ro pe3yibTaram;

e TPOBOAMTH ONBITHl MO HAOMIONEHHIO (U3NYECKUX SBICHUH WM (PU3MYECKHX CBOWMCTB TeI:
(GbopMynupoBaTh IMPOBEPSIEMbIE IPEINOJIOKEHHU, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMBITa U (JOPMYIUPOBATH BHIBOJIBI;

e BBIIOJHATh MpPSIMbIE H3MEPEHUS PACCTOSHHS, BPEMEHH, Macchl Tena, O0bEMa, CUJIBI U
TEMIIEpaTypbl C WCIOJb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX NMPUOOPOB, 3aMMCHIBATH MOKA3aHHA
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

e TPOBOAMWTH HCCIECAOBAaHHE 3aBUCUMOCTH OJHON (PHU3MUECKOW BEIMYMHBI OT JAPYrod C
UCIOJIb30BAaHUEM MPSMbIX H3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO IBMIKYLIETOCs Tejla OT
BPEMCHH JIBIDKCHHUSI Tela, CUJIbl TPEHHS CKOJIBKEHHUS OT Beca Tela, KadecTBa 00pabOTKU
IIOBEPXHOCTEH TeJl M HE3aBUCHUMOCTH CHJIbI TPEHHs OT IUIOIAAM CONPUKOCHOBEHHS TeJl, CHJIbI
YIOPYTOCTH OT YJUIMHEHMS IPYKHUHBI, BHITAJIKUBAIOLIEH CUIbI OT 00bEMa MOrpyKEHHOM YacTH Tela
U OT IJIOTHOCTH >KMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJ0, YCIOBUI IJIaBaHUs Tel, YCIOBUM paBHOBECHUsS pbluara U OJOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM Y4eOHOI'O MCCIE0BAHUS, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEAys
NPEUIOKEHHOMY TUTaHy, (DPUKCHpPOBATh pe3yabTaThl IOJXYYEHHOW 3aBUCHUMOCTH (PHU3HYECKHX
BEIMYMH B BHJE MPEUIOKEHHBIX TabMul W TrpaduKOB, JelaTh BBIBOJBI 10 pe3yibTaTaM
UCCJIE/IOBAHMSI,

e TPOBOAMTH KOCBEHHbIE M3MEPEHMs (PU3MUECKUX BEIMUYUH (IUIOTHOCTh BEIIECTBA KUAKOCTH U
TBEPAOrO Teja, Ccujla TPEHUS CKOJBXKEHMs, JaBJI€HHWE BO3AyXa, BbITAJKMUBAIOIIAs CHUIIA,
JeMCTBYIOIAs Ha MOTPYKEHHOE B YKUIKOCTh TEN0, KOAPPUIMEHT MOJIE3HOTo AEHCTBHUS MPOCTHIX
MEXAaHU3MOB), CJIeys MpPENJ0KEHHOM WHCTPYKLUMU: IPU BBIIOJHEHUM H3MEpPEHUN CcOoOMpaTh
SKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATh 3HAUEHUE UCKOMOW BEJINYMHBI,

e COONIOAATh PaBMIIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

e YKa3bIBaTh NPHUHLUIBI JEHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECs COCY/Abl, OapoMeTp, pblyar, MOJBUKHBIM U HEMOABM)XHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTBH;

e XapakTepHU30BaTb NPUHLUIIBI JAEUCTBHUS H3YyYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OTIOPOi Ha MX OMMCaHUs (B TOM YHCIE: NOJIINUIHUKY, YCTPOMCTBO BOJIONPOBO/A, IHIPABIUYECKUI
npecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp), MCIONb3ysl 3HaHMUS O CBOMCTBax
bu3nuecKkux sBIECHUNA U HEOOXO0 UMbl (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e NPUBOJIUTH NMpPHUMEPHI (HaXOIUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
¢u3nUecKkux 3HaAHUN B MOBCETHEBHOM XKM3HM JUIs oOecrieueHus: 6e30MacHOCTH MpH OOpaIleHUH C
npubopaMl M TEXHUYECKUMH YCTPOHWCTBAMH, COXpPaHEHHUS 370pPOBbsi U COONIOAECHHUS HOPM
HKOJIOTMUECKOTO TMIOBEJIEHUS B OKPYKAIOILEH CPELE;

e OCYIIECTBISATH OTOOP HMCTOYHUKOB HMH(popmauuu B HTepHETe B COOTBETCTBUU C 3a/JaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUM M MYTEM CpPAaBHEHMs pa3IUYHBIX
MCTOYHUKOB BBIIEIATh UHGOpPMAIUIO, KOTOpas SIBISETCS NPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

e HCMOJb30BaTh NpPHU BBIOJHEHUH Y4YEOHBIX 3aJaHUM HAyYHO-TIONMYJSAPHYIO JIUTEPATypy
(U3MUeCKOro cojiep KaHus, CIPaBOYHbIE MaTepHallbl, pecypchbl ceTu HTepHeT, BIaeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(POPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
e cCoO37aBaTh COOCTBEHHbIE KpaTKHE€ IHChbMEHHBIE M YCTHbIE COOOLIEHHs Ha OCHOBE 2-3
MCTOYHUKOB HMH(OpManMu (U3NYECKOTO COAEpKaHMS, B TOM 4YHCIIE MyOJMYHO JejaThb KpaTKHe
COOOIIeHNUsT O pe3ynbTaTax IMPOEKTOB MM YYEOHBIX HCCIEIOBaHMN, MPH OSTOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHbIH MOHATHHHBIA anmmapar Kypca (U3HMKH, CONPOBOXAATH BBICTYIJICHUE
MIPE3EHTALUEM;



e TIpU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HUCCIEIOBAHUI pacrpenesaTh 00s3aHHOCTH B TPyIIe B
COOTBETCTBUH C ITOCTABJICHHBIMU 3aJja4aMU, CIICIUTH 3a BBIIIOJHCHUEM IIJIaHA JEHCTBUH, aIEKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YUNTBIBAsi MHCHUE OKPYKAIOIIHX.

K xonmy oOyuyeHuss B 8 KJjiacce mpeaMeTHBbIE pe3yabTaThl HAa 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:
e HCIIOJIB30BaTh IOHATHUA: MAacca U pa3sMepbl MOJEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSHMSI BEILECTBA, KPUCTAUIMYECKHE U aMop(Hble Tena, HACHILEHHBIA U
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHsS JHEPIus, TEIJIOBOU
JIBUTATEIb, JJEMEHTAPHBIM DJIEKTPUYECKUM 3apsAll, DJJICKTPUYECKOE II0JIe, IPOBOJAHHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
e pasnuuaTh SIBJIECHUS (TEIUIOBOE PAaCHIMPEHME U CKATUe, TEIUloIepeiada, TEIIOBOE PaBHOBECHE,
CMa4yuBaHHE, KallWJULIPHBIC SIBICHUSA, WCIIAPEHUE, KOHACHCALMS, IUIABICHUE, KPUCTAIUIM3ALU
(oTBepAeBaHUE), KHUIIEHHE, Terulonepenada (TEIUIONPOBOJHOCTb, KOHBEKLUS, W3IJIy4eHHE),
NEKTPU3aLUs TeJl, B3aMMOJCHCTBHE 3apsioB, JEHCTBHUS DIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO IOJS HA NPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAas MHIYKIUS) [0 ONMCAaHUI0 MX XAapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
e pacroO3HaBaTh TPOSBICHHE H3YYEHHBIX (DM3NYECKHUX SIBICHHH B OKPYKAIOIIEM MHUpE, B TOM
yucie (U3NYEecKUe SIBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATSKEHHE M KalWJUISPHbIE SBJICHUS B
pUpoJie, KpUCTaUIbl B mpupoze, uziaydeHue CouiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
o0pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, 3JEKTPUUECKUE SBJICHUA B aTMocdepe, IEKTPHUUECTBO
KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipei( MOIIOCOB, PO MArHUTHOTO TIOJIS IS YKU3HU
Ha 3emJie, IOJSIPHOE CUSHUE, IIPU ATOM ME€PEBOAUTH MPAKTHUUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) QU3HUECKUX SBIICHUI;
e OIHUCHIBATh H3YYEHHBbIE CBOHCTBA Tel M (U3MYECKHE SBJICHUS, MCIONB3Ys (u3nyecKue
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, YAEJIbHAas TEIII0OEMKOCTh
BEIIIECTBA, yJelbHas TEeIJIoTa IUIaBJIeHUs, yelbHas TEeIUIoTa MapooOpa3oBaHus, yelIbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(DPPUIMEHT MOJE3HOTO JCHCTBUS TEIJIOBOM MAIMHBI, OTHOCHTEIbHAS
BIQKHOCTb BO3JyXa, DJJIEKTPUYECKUI 3apsj, CHUla TOKa, DJJEKTPUYECKOE HaIpsHKEHHE,
COMPOTHUBIIEHUE MPOBOJHHKA, YJEJIbHOE CONPOTHBIEHHWE BEILIECTBA, paboTa M MOLIHOCTb
AIIEKTPUUYECKOTO TOKA), PU OMMCAHUM NPAaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT UCTIOIb3yEMBIX
BEJIMYMH, 0003HAUEHUS U €IMHHULBI (PU3MUECKUX BEIMYHH, HAaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIMYMHAMH, CTPOUTh TpapUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;
e XapaKTEepH30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIEHUS M MPOLECCHl, UCIONb3Ys OCHOBHBIE
IIOJIOXKEHUST MOJIEKYJIIPHO-KMHETUYECKONW TEOPHUM CTPOCHHs BEIIECTBA, NMPUHLUII CYNEPIO3UIINH
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JJid yyacTKa LIeH, 3aKOH
Jxoyns—JleHua, 3aKOH COXpaHEHUs SHEPTHH, IPU ATOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMATHUECKOE BBIPAKEHUE;
e OOBSACHATH (PU3MYECKHE IMPOLECChl U CBOWCTBA TEJ, B TOM 4YHC]I€ M B KOHTEKCTE CHUTyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH IPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHHe M3 1—2 JOrMyecKkux IIaroB ¢ onopoil Ha 1-2 M3y4eHHBIX CBOWMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
e pewmaTh pacy€THbIE 3a1ayl B 2—3 NEHCTBUS, UCMOIb3Ysl 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckre BENMYMHBI: HAa OCHOBE aHajiW3a YCIOBHs 3a/laud 3alUChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEAOCTAaTOK JIAHHBIX JUISL pPELIeHWs 3aJauyd, BBIOMpaTh 3aKOHBI U  (POPMYJIBL,
HEOOXoauMBbIe Ui €€ pELIeHUs, MPOBOJUTh pPAcYEThl M CPAaBHUBATH IOJyYEHHOE 3HAYECHUE
¢bu3nYecKoil BETMYMHBI C U3BECTHBIMU JAaHHBIMU;



e pacmo3HaBaTh MpPOOJEMBI, KOTOPHIE MOXXHO PELIMTh TNPH IMOMOIIM (PHU3UUECKUX METOJIOB,
UCMONb3Yysl OMNMCAHUE HCCIEAOBaHMs, BBIICIATh IPOBEPAEMOE MPEAINOJIOKEHHE, OLEHUBATh
IIPABUJIBHOCTb MOPSsIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

e TIPOBOAMTH OIBITBI NO HAOMIONEHHIO (DU3MYECKUX SIBICHUM WM (QU3HMUECKUX CBOWCTB Tel
(KanmuJUIIpHBIE SBJICHUS, 3aBHCUMOCTD JIaBJICHUS BO3yXa OT €ro 00b&Ma, TeMIreparypbl, CKOPOCTH
npolecca OCThIBAHUS M HAarpeBaHUs IpPU W3IYYEHHU OT LBETa M3Jlydarouied (IOoromaroiei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJbI OT TEMIEPATYPHI )KUJKOCTH U IJIOLIAAH €€ TIOBEPXHOCTH,
NIEKTpU3alMsl TeJ W B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3apsi/ioB, B3aUMOJCHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YaJH3alMsi MATHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, EHCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATElNsl MOCTOSHHOIO
TOKa): (pOPMYIMPOBATH MPOBEPSIEMbIC MPEATIOIOKEHUSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py10BaHUs, OIIMCHIBATh X0O/] OIbITA U (POPMYIHPOBATH BBIBObI;

e BBINOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEJIBHOM BIaKHOCTU BO3/lyXa, CHJIbI TOKA,
HaNpsDKEHUsl C MCIIOJIb30BAaHMEM AaHAJIOTOBBIX HPUOOPOB M JAaTYMKOB (PU3MUECKUX BEJIMYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOU a0COIIOTHOW MOTPEIIHOCTH;

e TIPOBOAMTH HCCIECIOBAaHME 3aBUCUMOCTH OAHOM (U3MUECKOW BENMYMHBI OT JPYrol ¢
MCIIOJIb30BaHUEM MPSAMBIX W3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS] IPOBOJHUKA OT €r0 JJIUHBI,
IUIOINAAM TIONIEPEYHOT0 CEUEHUs U YAEIbHOIO COMPOTUBIICHUS BEIECTBA IMPOBOJHHUKA, CUIIbI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE, UCCIIEOBAHKUE OCIIEI0BATEILHOTO U
HapajjIeIbHOTO COeIMHEHUH MPOBOJHUKOB): MJIAHUPOBATh MCCIEIOBaHUE, COOMpPATh YCTAHOBKY U
BBITNOJHATh U3MEPEHHUs, CIENys NMPEAJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJIYYEHHON
3aBUCUMOCTH B BUJI€ TaOJIUI] U T'paMKOB, JeJaTh BBIBOJbI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

e TIPOBOAWTH KOCBEHHBIC M3MEPEHUs (PH3MUECKUX BENUYMH (yIeNIbHAS TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIJIEHUE MPOBOAHMKA, pabOTa M MOIIHOCTb 3JEKTPUYECKOr0 TOKA): IUIAHUPOBATh
U3MEpeHHs, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIE€Ays NPEUIOKEHHOM HHCTPYKLUHMH, U
BBIYHUCIIATH 3HAUEHHE BETUYUHBI;

e COONIOAATH PaBMIIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAHHEM;

e XapaKTEepPU30BaTh NPUHLUIBI ACUCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOpOM Ha MX ONHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIIEHUS! JOMOB, TUTPOMETp, IIapoBasi TypOuHa,
amIrepMeTp, BOJBTMETP, CUETUYMK 3JIEKTPUUYECKOH 3HEPruM, 3JIEKTPOOCBETUTENIbHBIE HPUOOPHI,
HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (IPUMEPBI), SJIEKTPUUECKUE MPETOXPAHUTENH, JIEKTPOMArHmT,
AIIEKTPOABHUraTeNb MOCTOSIHHOIO TOKA), MCIOJb3Ysl 3HAHUSA O CBOWCTBaX (PM3MYECKUX SBJIECHUHN U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOICTBa M M3MEpHUTEIbHBbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUJKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH
BHYTPEHHETO CTrOPaHHs, JJIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMBbl DJJIEKTPUUECKHUX ILENed ¢
NOCJIEI0BATENIBHBIM U MApaJUIeIbHBIM COEMHEHUEM 2JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYEHUS
DIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

e IPUBOJUTH NMpPHUMEPHI (HaXOIUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
¢u3nUecKux 3HaAHUN B MOBCEIHEBHON KM3HM JUIs oOecredyeHus: Oe30MacHOCTH MPpH OOpaIleHu! C
npubopaMl M TEXHUYECKUMU YCTPOHWCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COONIOACHHUS HOPM
HKOJIOTMUECKOTO TMOBEJIEHUS B OKPYKAIOILEH CPELE;

e OCYIIECTBISATh NOUCK HMH(OpMAIMM (PU3NUECKOrO conaepkaHusd B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHM U MyTEM CpPaBHEHUS JOTOJHUTENIBHBIX UCTOYHUKOB BBIIENATH HHPOPMALHIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

e ICIIOJIb30BaTh IPH BBIMOJIHEHUM YYEOHBIX 3aJaHU HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
(bu3NYECKOro coJiep)KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceT MHTepHeT, BiaaieTs npuémamMmu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanus HHGOPMAIIK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
e CO3/1aBaTh COOCTBEHHbBIE NMHCbMEHHBIE M KPaTKUE YCTHBIE cO0OIIeHus, 00001as nHpopmaluo
U3 HECKOJIbKMX HCTOYHHMKOB (PM3MUECKOr0 COJCpXaHHsA, B TOM YHUCIIE MYyOJIMYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHON WIIM UCCIIEIOBATENbCKON ACSITEILHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN annapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE TPE3CHTAIUEH;



e TIPU BBIMOJTHEHUU YYEOHBIX MPOCKTOB M UCCIICNOBAaHUH (DU3MUECKUX IMPOIECCOB PACIPEACTSAThH
00513aHHOCTH B TpPYII€ B COOTBETCTBUM C MOCTaBJICHHBIMHU 33/a4yaMH, CJIECIUThH 32 BBIOJHEHUEM
IUTaHa JICMCTBUA W KOPPEKTUPOBAThH €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJL B
JIeATEIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aMMOJEHUCTBHE, MPOSIBIISAS TOTOBHOCTh
pa3pemath KOHQIHUKTHIL.

K xoHumy oOydeHus B 9 Kjacce npeiMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
e HCIIOJIb30BaTh MOHATH: CUCTEMa OTCYETa, MaTepualbHasi TOUKa, TPAEKTOPHs, OTHOCUTEIILHOCTh
MEXaHUYECKOTO IBMKEHUS, Nedopmanus (ynpyras, IiiacTudeckas), TpeHHe, IICHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTb U NEPerpy3Kku, LEHTP TSHKECTH, aOCOIIOTHO TBEPOE TEIIO, IEHTP TSKECTH
TBEPJOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJeOaHHsI U BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK,
JJIEKTPOMArHuTHBIE  BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30pyKOCTb U
JabHO30PKOCTh, CIEKTPHl HCIYCKaHWS W TMOTJIOINEHUs, aibda, OeTa- W TaMMa-u3IIydeHHs,
U30TOIIbl, sIJIEPHAs SHEPIeTHKa;
e pa3iIuyaTh SIBIE€HHUA (pPaBHOMEpPHOE M  HEPAaBHOMEPHOE IPSMOJMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE IMajJieHUe Tell, pABHOMEPHOE JIBUKCHHE
[0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBJKEHUE, KOJieOaTeIbHOE JIBUKEHUE
(3aTyxarolye U BBIHYKJCHHbIE KojeOaHMsI), pe30HAHC, BOJHOBOE JIBUKEHME, OTPAXKEHHE 3BYKA,
IPSIMOJIMHEMHOE pPACIPOCTpaHEHHE, OTPAKEHHE U IPEJIOMIIEHHWE CBETa, IOJHOE BHYTpEHHEE
OTpaK€HHE CBETa, pa3joXeHHe Oeloro cBera B CHEKTP M CIIO0KEHUE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, E€CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HHUKHOBEHUE JIMHEWYaTOro CHEKTpa
U3JIY4EHHUs) 110 ONMMCAHUIO UX XApaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOILUX
JTaHHOe (PU3HYECKOE SIBJICHHCE;
e pacrno3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUH B OKpYXKamolleM Mupe (B TOM
yrciae (U3NYECKUe SBICHHUS B TPUPOJAE: NPHIUBBI M OTJIMBBI, JBIWKeHHE IutaHeT CoiHeuHOU
CUCTEMBl, DPEAKTUBHOE [BM)KEHUE JKUBBIX OPraHU3MOB, BOCIPHSITHE 3BYKOB JKHMBOTHBIMHU,
3eMJIETPSICEHUE, CECMUYECKUE BOJIHBL, I[yHaMH, 3X0, I[BE€Ta T€J, ONTHUYECKUE SIBJICHUS B MIPUPOJIE,
Ouosnornyeckoe JAENUCTBHE BHJIUMOIO, YIbTPa(pHUOIETOBOIO U PEHTIEHOBCKOTO M3IIy4eHHH,
€CTECTBEHHbIN PAaJUOAKTUBHBIA (DOH, KOCMHUECKUE JTy4YH, PaAMOAKTUBHOE U3TyYEeHUE MPUPOTHBIX
MHUHEpAJIOB, AEHCTBUE PAJHMOAKTUBHBIX M3JIy4E€HUI Ha OPraHu3M 4elloBeKa), IPH 3TOM MEPEeBOIUTh
MPAKTUYECKYIO 3a7auy B Y4eOHYIO0, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PUZNUYECKUX
SIBIICHUI;
e OMNUCHIBATH M3y4YEHHBIE CBOICTBAa Tel M (PU3MYECKHE SBJICHUS, HCHOIb3Ys (QU3NUECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAsi CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUKEHHHU, YCKOPEHHUE,
nepeMenieHue, myTh, yriaoBas CKOPOCTh, Cujla TPEHUs, CUJIa YIPYTOCTH, CHIIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tella, MMITYJbC Teja, WUMIYJIbC CHIIbI, MeXaHudeckas paboTa U
MOIIIHOCTb, MOTEHIIMAJIbHAS HEPIUsl Teja, MOAHITOr0 HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS
DHEPrUsl CXKATOM IPYKUHBI, KHHETHYECKAs 3HEPIUs, MOJHAs MEXaHWYECKash dHEprusi, Mepuonx U
yacToTa KoJeOaHUM, IJIMHa BOJIHbBI, TPOMKOCTb 3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb
IPEJIOMIIEHUS CpeAbl), IPU ONKCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HUCIOIb3yEMBIX
BEJIMYMH, 0003HAU€HUs U €IMHULBI (PU3MUYECKUX BEJIIMYMH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpapuKH H3yYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;
e XapaKTEepH30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS M TPOLECCHI, MCIOIb3Ysl 3aKOH
COXpaHEHMsI HHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, NMPUHIUI CYNEPIO3ULNN CHJI, MPUHIIMII
OTHOCHUTENIBHOCTH [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOI0 U MACCOBOTO YHUCEN MPH SIACPHBIX PEAKIHUIX,
Opd 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3allUCBIBaTh €ro MaTeMaTH4YecKoe
BBIpaXXECHHUE;



e O0BACHATH (PU3MUYECKHE TPOIECCHl M CBOWMCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTYaIHid
IPAaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATb NPUUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
0o0BbsicHEeHHE M3 2—3 JIOTMYECKHX IaroB C OMOpOW Ha 2—3 HM3YyYeHHBIX CBOMCTBA (DHU3MUYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacu€THBIE 3a7aun (ONUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIl), UCIOIb3Ysl 3aKOHbI
u (GopMyibl, CBs3bIBarOIMe (U3NYECKHE BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJOBHE, BBIABISATH HENOCTAIONIME WM HM30BITOYHBIC JaHHbIC, BHIOWPATH
3aKOHbl U (OopMyisbl, HEOOXOAMMBbIE JUIsl pELIeHUs, NIPOBOAUTH pacu€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3MYECKON BETMUHHBI,

e pacrmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PEIHIUTh MPH MOMOIIM (PU3MUYECKHUX METOJO0B,
UCIIOJIb3YSl OINMCAaHWE HCCIIEJOBaHMs, BBIIEIATh IPOBEPAEMOE IIPENIIOJIOKEHUE, OLEHUBATh
IPaBUIbHOCTh MOpSAKA IPOBEACHUS MCCIEIOBAHUA, JIeJaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

e TIPOBOAMTH OIBITHI IO HAOMIONEHHIO (DU3MUYECKUX SIBICHUM WM (U3MUECKUX CBOMICTB Tel
(u3yuenue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IIEpHOja
KoJIeOaHUH NPY>KUHHOI'O MasTHHKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTMTYBI MalIbIX KOJeOaHWH, MPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETA, Pa3OXKEHHE Oenoro
CBETa B CIIEKTpP, U3yYEHHE CBOICTB M300pak€HUS B IIOCKOM 3€pKajle M CBOICTB HM300pakeHUs
npeaMeTa B coOMparomieil JuH3e, HaOI0ICHHE CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB M3ITyYCHHUS):
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY W3 M30BITOUHOrO Habopa 00O0pYAOBaHM, OMHMCHIBATH XO[
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

e TIPOBOAMTH NPU HEOOXOAMMOCTH CEPHUIO INMPSAMBIX HU3MEPEHUil, onpenenss CpeAHee 3HaueHHe
U3MepIeMOil BENMUYMHBI ((POKYCHOE pPACCTOSHUE COOHMparomel JIHH3bI), OOOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

e TPOBOAMTH HCCIEIOBAaHHE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM IIPSMBIX
U3MEpeHuil (3aBUCUMOCTb IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHMU 0€3 HadaabHOMH
CKOPOCTH, Iepuoaa KoneOaHui MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIja
OTpaKEHHsI CBeTa OT yIVla NaJeHUs M yIiia MpeJoMJIeHUs OT yIyia MaJEHus): IUIaHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOHMpaTh YCTAHOBKY, (PMKCHpOBATH pe3yJbTaThl IMOIY4YECHHON
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BUAE TaONMIl U rpadUKOB, J1eaTh BBIBOJBI [0 Pe3yIbTaTaM
UCCJIEJIOBAHMUS,

e TPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHsSI CKOPOCTh U YCKOPEHHE Tela
IpU PaBHOYCKOPEHHOM JBM)XEHHMH, YCKOPEHHE CBOOOJHOIO NaJACHUS, XKECTKOCTb MPYXKUHBI,
KO3(QQUIMEHT TpeHHs CKOJBXKEHHUs, MeXaHuuyeckas paboTa W MOILIHOCTb, 4YacTOTa U MEPUOJ
Kojie0aHUI MaTeMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB, ONTHYECKAsl CUJIa COOMpAIOILEl JTHH3BI,
paTMOaKTUBHBIA (DOH): MIAHUPOBATH M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAJIbHYI YCTAaHOBKY M
BBIMOJHATh U3MEPEHHUS, CIIeAys MPENJ0KEHHOW MHCTPYKLUHU, BBIYUCIATH 3HAYEHUE BEIUYUHBI U
AQHAJIN3UPOBATH MOJTYYEHHBIE PE3YNIBTATHI C YUETOM 33JaHHOM MOTPEITHOCTU U3MEPEHMUI;

e coOMIoAaTh MpaBUiIa TEXHUKHU 0€3011aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

e pasnMuyaThb OCHOBHBIE MPHU3HAKM HM3YYEHHBIX (QU3MUECKUX MOJeNeil: MaTepuaibHas TOdYKa,
a0COMIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHHUK CBETA, Jy4, TOHKas JIMH3a, [JIaHETapHas MOJEIb
aToMa, HyKJIOHHasi MOZI€JIb aTOMHOTO Spa;

e XapakTepHU30BaTb NPUHLUIIBI JAEUCTBHUS H3YyYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
ONOpOil Ha UX ONucCaHHud (B TOM YHCIE: CIHUAOMETP, MATYUKH MOJIOKEHHS, PACCTOSIHUS U
YCKOpEHUS, paKeTa, 3X0JIOT, OYKHU, IEPUCKOI, poToanmnapaT, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), HCIONB3ysl 3HaHMS O CBOMCTBaxX (PU3UYECKUX SIBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

e NCIOJB30BaTh CXEMBl U CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLECCOB MPH PELICHUH Y4eOHO-TIPAaKTUYECKUX
3aja4, ONTUYECKHE CXEMbI I MOCTPOEHHUs M300pa’keHHi B IUIOCKOM 3epKaje M coOuparomien
JINH3E;



e TPUBOJIUTH NPUMEPHl (HAXOAUTh WH(POPMALMIO O MPHUMEPAX) MPAKTHUECKOTO HCIIOJIBb30BAHMS
(bU3HYECKUX 3HAHWKA B MOBCEIHEBHOW JKU3HU ISl oOecrieueHusi 6€30macHOCTH TP OOpaIieHUuH ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbSI U COOJIOACHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpelie;

e OCYIIECTBISITH MOUCK MHPOpMaIHK (HU3HUECKOTO cojaepkanus B MIHTepHETEe, CaMOCTOSTEIILHO
bopMyIUpys TIOMCKOBBIM 3alpoC, HAXOJIUTh ITyTH ONpPEICIEHUS JIOCTOBEPHOCTH TOJYy4YCHHON
I/IH(I)OpMaL[I/II/I Ha OCHOBC HMCHOIIIUXCA 3H3,HI/IFI 1 JOIIOJIHUTCIBHBIX KCTOYHUKOB,

e HWCIIOJB30BaTh TPHU BBIMOJHEHWHW YYEOHBIX 3aJlaHU HAYYHO-TIOMYJSPHYIO JIUTEPATYPy
¢u3uUecKoro cogepikanus, ClpaBOYHbIC MaTepHalIbl, pecypchl ceTu VIHTepHeT, BIaieTh NpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
e co37aBaTh COOCTBEHHbIC MHUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE HMH(MOpManuu wu3
HECKOJIbKMX HCTOYHMKOB (PU3MUYECKOT0 COACpP)KaHUS, MYyOJUYHO TMPEACTABIATh PE3yJIbTaThl
MPOSKTHOM WIIM UCCIIEeIOBATENLCKON NEATEIbHOCTH, IIPH 3TOM I'PaMOTHO MCIOJIB30BaTh N3YYCHHBII
MOHSATUHHBIN armapar u3ydyaeMoro paszena (GU3MKU U COMPOBOXKIATh BBHICTYIUICHHE TTPE3CHTAIMCH
¢ y4€ToM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TemaTnyeckoe NJIAHUPOBAHHE
7 KIIACC

No

HaumenoBanue paznenon

KommuectBo yacos

OnekTpoHHBIC (ITU(GPOBHIE)

n/m U T€M TPOTPaMMBbI Bcero | Kourponbhbie | [Ipaktiyeckune | 00Opa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Pasnes 1. ®u3nka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro Mupa
1 ®dusnka - HayKa o 2 bubmmoreka [TOK
IPUpPOJIE https://m.edsoo.ru/7f416194
2 ®du3nuecke BeIUIUHBI 2 1 Bubanoreka [IOK
https://m.eds00.ru/7f416194
3 EctecTBeHHOHAYYHBII 2 1 bubmmoreka [JOK
METO/I TIO3HAHHUS https://m.edso00.ru/7f416194
Hmozo no pazoeny 6 2

Pa3znen 2. [lepBoHauyajibHbIE CBE

CHHUHA 0 CTPOCHHMH BEILICCTBA

1 CrpocHue BemecTsa 1 bubanoreka [IOK
https://m.edsoo.ru/7f416194
2 iziﬁzZi;fTBHC qacCcTHUIl 2 1 BPI6J'H/IOT€Ka HOK
https://m.edsoo.ru/7f416194
BeIleCTBa
3 ArperaTHble COCTOSTHUS 2 bubanoreka [IOK
BEILECTBA https://m.edsoo.ru/7f416194
Hmozo no pazoeny 6 1
Paznen 3. /IBu:xeHue v B3auMojieiicTBHE TeJl
1 Mexanudeckoe IBHKEHUE 3 Brbmiorexa IJOK
https://m.edsoo.ru/7f416194
2 Wuepmus, macca, 4 1 bubmmoreka [IOK
IJIOTHOCTh https://m.edsoo.ru/7f416194
3 Crta. Bue! i 15 2 Bubmanoreka [IOK
) https://m.edsoo.ru/7f416194
HTroro no pazaeny 22 3
Paznen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
1 Hanenue. Ilepenaua
JaBIIEHUS 3 bubimoreka ITOK
TBEP/IBIMHU TEJIAMH, https://m.edso00.ru/7f416194
JKMIKOCTSIMM U Ta3aMu
2 JlaBneHue )XHIKOCTH 5 Eubmrorexa LIOK
https://m.edsoo.ru/7f416194
3 AtMmocdepHoe napiienue | 6 bubnnorexa LIOK
https://m.edsoo0.ru/7f416194
P e nomecn |8 | ’ bumorerca IOK
https://m.edsoo.ru/7f416194
HHUX TECJIO
Hmozo no pazoeny 22 1 3
Paspes 5. PaGoTa m MOIHOCTB. JHeprus
1 PaGoTa 1 MOLIHOCTS 3 1 bubaunoreka [IOK
https://m.edsoo.ru/7f416194
2 IIpocTeie MexaHU3MBbI 5 1 bubmiorexa IJOK
https://m.edsoo0.ru/7f416194
3 Mexanuueckasi 3Heprus 5 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Hmozo no pazoeny 13 1 3
OBIIEE 12
KOJHUYECTBO 68 3
YACOB IIO

INPOI'PAMME
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8 KITACC

Ne | HammeHoBaHuMe pa3neinon KomuuecTBo yacos DnexkTpoHHbIe (IUGPOBHIEC)
n/n 1 TEM TIPOTPaMMBI Bceero | Konrponbusie | IIpakTrdeckue | 0Opa3oBaTelibHBIE PECYpPCHI
paboTHI paboTHI
Pasgen 1. TermioBuIe siBJIeHUS
1 CrpoeHue u cBOWCTBa 7 Bubnmoreka [IOK
BEIECTBA https://m.edsoo.ru/7f4181ce
2 Bubimnoreka [ITOK
Tennosere mporecce: 22 1 5 https://m.edsoo.ru/7f4181ce
Hmozo no pazoeny 29 1 5

Paznen 2. DnekTpuyeckHe H MATHUTHBIE SIBJICHUSI

DIIEKTPUIECKUE 3aPSIIBI.

3apsoKeHHBIE Tella U UX 20 1 7 Bubmorexa LIOK
o https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBIUE
2 TlocrosHHBII 6 1 1 bu6mmoreka IIOK
DIIEKTPUUYECKHIA TOK https://m.edsoo.ru/7f4181ce
3 MarauTHele SIBICHUSA 4 bubmnorexa LIOK
https://m.edsoo.ru/7f4181ce
4 ONeKTpOMarHuTHas WHJ 9 1 Bubmnoreka [IOK
YKIIUS https://m.edsoo.ru/7f4181ce
Hmozo no pazoeny 39 9
OBIIEE 14
KOJIUYECTBO 68 3
YACOB IIO
INPOI'PAMME
9 KJIACC
Ne | HammeHoBaHUWe pa3nenoB KommgectBo yacor OnekTpoHHBIE (ITUGPOBHIC)
n/m Y TEM MPOrPaMMBI Bcero | Kourponbnbie | IIpaktuyeckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
Pa3nen 1. Mexanuueckue siBJIeHHs
1 Mexanndeckoe IBHKEHIE 10 1 Bubmanoreka [IOK
U CII0COOBI €0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
2 BsaumouneiicTBue ten 20 1 3 bubnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
3 Bubmanoreka [IOK
3axone! coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hmozo no pazoeny 40 1 7
Pa3nen 2. Mexanndyeckue K0Je0aHUs U BOJTHDI
1 Mexanndeckue 7 3 Bubmanoreka [IOK
KOJIeOaHus https://m.edsoo.ru/7f41a4a6
2 MexaHn4decKue BOJTHBI. 8 1 3 bubimoreka ITOK
3ByK https://m.edsoo.ru/7f41a4a6
Hmozo no pazoeny 15 1 6
Pa3nen 3. D1eKTPOMArHUTHOE MOJIe H YJIEKTPOMATHUTHBIE BOJIHBI
U e [ ;| B o
https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hmozo no pazoeny 6 2
Pasnen 4. CBeToBbBIE ABJICHUS
1 3aK0oHBI 6 2 bubimoreka ITOK
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
2 JIMH3BI U OIITHYECKHE 6 3 bubnuoreka IHOK
npuOOpbI https://m.edsoo.ru/7f41a4a6
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Pasnoxenue 6emxoro

bubmunoreka IHOK

CBETA B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hmozo no pazoeny 15 7
Pasznen 5. KBanToBLIE sIBJIEHUS

Hcnyckanue u bubanoreka IIOK

TOTTIOMICHUE CBCTA 4 1 https://m.edsoo.ru/7f41a4a6

aToOMOM

CTpoeHue aTOMHOIO siapa 6 1 bubamorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubanoreka IIOK

sInepubie peaiiui / 1 1 https://m.edsoo.ru/7f41a4a6

Hmozo no pazoeny 17 1 3

Paznes 6. IloBTOpHUTE1bHO-00001IAK0IINH MOAYJIb

1 IToBTOpCHME H
00001IIeHIE COmepKAHUS
Kypca ¢usuku 3a 7-9

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

KJacc

Hmozo no pazoeny 9 2

OBIIEE
KOJIMYECTBO
YACOB O
IIPOTPAMME

102 3 27

YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

» ®uswnka, 7 xiace/ [lepeimkua A.B., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODA»;
AknmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

» ®uswnka, 8 xinace/ [lepeimkua A.B., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»;
AknmonepHoe obmectBo «M3naTenbcTBo «IIpocBerieHue»

» ®usuka, 9 knacce/ [leppimkun A.B., I'yrhuk E.M., O61ecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/IPODA»; Akuroneproe obmiectBo «M3narensctBo «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJISA

edmu3uka. 7 kiacc: yaeoHo-moroandeckoe mocobdbue / A.E. Mapon, E.A. MapoH. - 6-¢ u3n.,
crepeoril. - M.: Jlpoda, 2019

o Ousuka. 8 knacc: yueOHo-moTonuyeckoe mocodbue / A.E. Mapon, E.A. Mapos. - 8-e u3.,
crepeoril. - M.: JIpoda, 2018

edu3uka. 9 knacc: yuebHo-moroauyeckoe nocodue / A.E. Mapon, E.A. Mapon. - 5-e u3n.,
ctepeotit. - M.: llpoda, 2019

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HHTEPHET
https://resh.edu.ru/subject/28/7/,

ouommoteka [{OK,

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9/
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