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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (u3Mke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBIICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOil porpaMMmel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yu4€ToM ¢eaepaibHOi
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenoaaBanus yueoHoro npeamera «Duznkay.

Conmepxanue  mporpaMMmbl 1m0 (U3WKEe  HAmpaBiIeHO Ha  (OPMHPOBAHHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHW3alHi0 HM3Y4YeHUs (U3MKH Ha
JEeSTEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanuzanuu  TpeboBanuit ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3ynbTaraM  oOyueHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs.

ITporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeseieHne yyeOHOro Marepuania 1o rojaam
oOyueHuss (o KJjaccam), NpeAjsaraeT MPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJAEPKaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN
o0ydJaronuxcs.

du3KKa SBISIETCS CUCTEMO0OPA3YIOIIUM JJIs1 €CTECTBEHHO-HAYYHBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIbKY (pr3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
O6uonoruel, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperocTaBisgeT HaubOojee scCHble oOpa3lpl MPUMEHEHHMs] HAy4HOIO MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rIaBHBIX 3a]a4 (U3MYEcKOro o0Opa3oBaHUs B CTPYKType OO0Iero o0pa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HUHTEpeca K Hayke Yy
oOydJaronuxcs.

N3ydyenne ¢usukun Ha 0a30BOM YpOBHE MpEANOJaraeT OBIAJCHUE CIIETYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTb!

®  HAay4YHO OOBSCHSTH SBJICHHS;

®  OIICHHUBATh U IOHUMAaTh OCOOCHHOCTH HAY4YHOT'O MCCIIEOBAHNUS;

®  UHTEpIPETUPOBATH JJAHHBIE U UCIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA JUIS

MOJTyYEHUs BBIBOJIOB.
Llenu n3yyenus GpuU3MKM Ha ypOBHE OCHOBHOTO 00111eT0 00pa3zoBaHus onpenenensl B Konnenuuu
npenojaBanus yueOHoro npeaMera «@Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
Oenepaliy, peagu3ylOIIMX OCHOBHBIE O00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIAEHHON
pemennem Kommernn MunucrepctBa npocBemenust Poccuiickoit deneparnuu (mpoTokos oT 3
nexabps 2019 r. Ne [1K-4BH).
Henu nzyyenus GpU3NKH:



e  mpuoOpeTeHHEe MHTEpeca M CTPEMJICHHs OOYYaloIIMXCS K HAyYHOMY H3yUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®  pa3BUTHE MpPEACTABICHUI O HAYYHOM METOJE€ IO3HAaHUA U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;
e  (QopmMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI Kak pe3yjbTaTa H3y4EHHUS OCHOB
CTPOECHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
e  (QopmupoBaHuE TpEACTABICHUI O poau (QUIUKUA I  Pa3BUTHUS APYTUX
€CTECTBEHHbIX HAayK, TEXHUKU U TEXHOJIOTUIL;
e  pa3BHUTHE MPEACTaBICHUI O BO3MOXHBIX chepax Oynymied npodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMy OOYUYEeHHUIO B 3TOM
HaIpaBJICHUU.

JocTrxeHne 3TUX 1eNel MporpaMMbl o (U3MKEe Ha YPOBHE OCHOBHOIO 00IIero oopazoBaHus

o0ecrieunBaeTcs pelieHueM CIeAYyonuX 3a1ay:
e npuoOpeTeHHe 3HAHWK O JAMCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHHUYECKUX,
TEIJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;
e npuoOpeTeHHe YMEHUH OMHUCHIBAaTh U OOBIACHATH (PHU3UYECKHE SBICHHUS C
MCII0JIb30BaHUEM TOJyYEHHBIX 3HAHUI;
®  OCBOECHHME METOJIOB PEIICHMS MPOCTEUIINX PACUETHBIX 3a/7a4 C MCIOJIb30BAaHUEM
(duznyecKux Mojelel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay;
e  pa3BUTHE YMEHUN HaONII0JaTh TNPUPOAHBIC SBICHUS U BBINOJHSITH OIBITHI,
nabopaTtopHble pabOTHl M SKCIEPUMEHTAJIBHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
M3MEPHUTENIbHBIX TPUOOPOB;
®  OCBOEHHE MPUEMOB pabOTHI ¢ HHGOpMAIIHEH (HU3NIECKOTO COACPKAHUS, BKITIOUYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHHSX (U3MKH, aHaIU3 M KPUTHUYECKOE
OIICHMBaHHE WH(OPMAIINH;
e  3HAKOMCTBO €O cdepamMu NpOoPECCHOHATBLHON JEesATEeIbHOCTH, CBSI3aHHBIMH C
¢bu3MKONW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIXKEHUSIX
¢bu3nyecKoil HayKu.

Ha uzyuenue ¢pusuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs
otBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 yaca B
HEJIETI0), B 9 Kjacce - 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme 1o Gpu3rke nepeyeHb J1abopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yYUTeNlb JelaeT BbIOOp MpOBeIeHUsl J1abopaTOpPHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcsl, CIIUCKA HIKCIIEPUMEHTATbHBIX
3aJJaHMi, IpeyIaraéMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOT'O 3K3aMeHa 1o (hU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKue sBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusnueckue MNpudOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usmka u npyrue ecTecTBEHHbIE HAYKH M3Y4YaloT npupoxay. EcTtecTBeHHO-HAy4YHBII
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIHIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.
1. Mexanuyeckue, TEIJIOBbBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. @uzuyeckue NpuUOOpPHl M TMpoLeaypa MNPSIMBIX H3MEPEHH aHaJOrOBBIM U
M (ppoBBIM TPHOOPOM.

Jlabopamopuusie pabomot u onvimol.
1. Omnpenenenue NEHBI ASTCHUS KA H3MEPUTEIBHOTO TIpHOOpA.

N3mepenne paccTOsTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TeJ.

N3mepenne TemrepaTypbl MpU MOMOIIU >KHJAKOCTHOTO TEPMOMETpPa U JIaT4yuKa
TEMIIepaTyphl.
6. IlpoBenenue ucciaenoBaHus MO MPOBEPKE TUMOTE3bI: JATBHOCTH MOJNETA MIAPUKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. IlepBoHauyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONbITHL, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukeHue dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHUS YaCTUI[ C TEMIIEpaTypOM.
bpoynoBckoe nBwxkenue, nuddysus. BzaumopeicTBue dYacTHIl BEIIECTBA: MPUTHKCHHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEHM U  TBEPIBIX
(kpucTayminyeckux) Ted. B3auMocBs3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
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BOJIBI.
Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JABMIKEHUS.

2. HaOmonenue nuddysum.

3. HaOmronenue sBieHUN, OOBACHAIOMIUXCS MPUTSHKEHUEM WU OTTAIKMBAHHEM

YaCTHUIl BEIIECTBA.
Jlabopamopnwvie padbomot u onvimeol.

1. Ouenka auameTpa aToMa METOJIOM PSIOB (C UCTIOb30BaHuEeM (poTorpaduii).

2. OnbIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHIO ICUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.

Paznen 3. /IBu:keHUe U B3anuMoAeiicTBUeE TeJl.



Mexannyeckoe nBuxkeHHe. PaBHOMEpHOE W HepaBHOMEpHOE ABWKEeHHE. (CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SBnenue uHepuuu. 3aKOH WHepUUU. B3aumopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocth BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna kak XxapakTtepucTuka B3aumojneuctBusi ten. Cunma ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha 1pyrux mianerax. Bec tena. HeBecomoctb. CnoxxkeHue cujl, HalpaBJIE€HHBIX 110 OJHON IIPSIMOM.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.
1. HaGnroneHne MeXaHHMYECKOr o ABMXKEHHUS Tela.

N3mepenne ckopocTu IPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
6. CnoxxeHue cuil, HAMPABJICHHBIX M0 OJHON MPSIMOM.

Jlabopamopuusie pabomot u onvimol.
1. Omnpenenennie CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIApUKA B HKUIKOCTH, MOJECIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmnpeneneHue cpeHE CKOPOCTU CKOJIBbKEHUS OpycKa WM IIapuKa 10 HAKIOHHOM
MIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTHA TBEPIOTO Tea.
4. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopmanuu) npy>KUHBI
OT MPUIIO)KEHHON CHUJIBI.
5. OmbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBXKEHHUS OT Beca Teya
U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBnenne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEIWYeHH AaBieHus. [laBinenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPABIMH TEJIAMU, KUIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emsin u atmocdepHoe naBieHue. [IpuunMHbBI CylnieCTBOBaHMS BO3AYIIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBrE )XUIKOCTH U Ta3a Ha TOTPYKEHHOE B HUX TEJO. BeiTankuBaromas (apxuMenona)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBucuMoOCTb JaBJiEHUS ra3a OT TEMIIEPATYPHI.
Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maroniecs: CoCy/bl.

I'mppaBauyeckuit mpecc.
[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCHMOCTb BBITAJIKHUBAIONIEH CHJIBI OT O0BEMA MOTPYKEHHOM YaCTH Tela |
IUIOTHOCTHU KHUJIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.
8. VYcioBue miaBaHUs TeN: IUIABAHME WM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.
1. HWccnemoBaHue 3aBHCHMOCTH Beca Tela B BOJE OT 00BEMa MOrpYyKEHHOH B
JKUJKOCTh YacTH TeJa.
2. OmnpenenceHue BHITAIKUBAIOIICH CHIIBI, JCHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTb.
3. IlpoBepka HE3aBUCMMOCTH BBITAJKUBAIOMICH CHIIBI, JCUCTBYIOLICH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.
4.  OnpIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD BBHITAIKMBAIOIICH CUJIBI, IEHCTBYIOIICH
Ha TEJIO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJKOCTh YACTH T€Ja U OT INIOTHOCTH
KUJKOCTH.
5. KoucTpynpoBanue apeomerpa UM KOHCTPYMPOBAHME JIOJAKU M ONpeaeseHue eé
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JDHeprus.
Mexannueckasi pabora. MoOLIHOCTb.
[IpocTeie MeXaHU3MBI: pblYar, 6JI0K, HAaKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBecHS phluara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTBHIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.
Mexanunyeckass 3Heprus. KuHeTtmueckas W mnoTeHIManbHas s3Heprus. [IpeBpanieHue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B IPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.
Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenne paOoThl CUJIBI TPEHHUS NpPU PABHOMEPHOM JBWKEHMM Tena I10
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccrnenoBanue ycIIOBHI paBHOBECHSI pblyara.
3. Uswmepenwue KII/] HakIIOHHOI TUTOCKOCTH.
4. V3yyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOpUM CTPOEHUsl BeullecTBa. Macca u
pa3Mepbl aTOMOB U MOJEKYd. ONbIThl, MOATBEPKIAIOIINE OCHOBHBIE TOJOKEHUS
MOJIEKYJAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrtaimudyeckue u
amop¢ubie Tena. OObSICHEHHE CBOWCTB Ta3oB, KHUAKOCTEH M TBEPABIX TEI HA OCHOBE
MIOJIOKEHUH  MOJIEKYJISIPHO--KUHETHYECKON Teopuu. C(CMauMBaHME M KallWUIApHBIE
siBIeHUS. TerioBoe paciimpeHue u ckaTue.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBWMIKEHHUS YacThIl. BHyTpeHHss
sHeprusa. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEpruM: Terionepenada M COBEpIICHUE
paGOTBI. BI/I,Z[BI Tennonepeﬂatm: TGHHOHPOBOIIHOCTB, KOHBCKII U, HSHY‘ICHI/IC.



KonudecTBo TErIIOTHI. Y IeNbHAS TETUIOEMKOCTD BEIIECTBA. TEeMI000MeEH U TETIOBOE PaBHOBECHE.
YpaBHeH#ue TerioBoro Oananca. [lnaBneHue u oTBepAeBaHNE KPUCTALNTUICCKIX BEIICCTB.
VY nenvHas Teriora riaBneHus. [lapoodpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnenpHas TemioTa mMapooOpa3oBaHUSA. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT
aTMOC(EpHOTO JTaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprusi TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntumner padotsl TeroBeix apurareneid KI1/ remmoBoro npurarens. TemoBeie qBUraTeny u
3aIUTa OKPYXKAKOIICH CPEIbI.

3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpavyuu.
1. HaGmronenre GpOyHOBCKOTO ABUKECHHUS.
2. Habmonenue nuddysuu.
3. HaOmronenue sSBICHUI CMAaYMBAHKS M KAMMJUTSIPHBIX SBJICHUM.
4. HaOmroneHue TeIoBOTO paciupeHus Tedl.
5. H3MmeHeHHe [aBiCHHMS Ta3a NpH HM3MCHCHHMM O0bEMa M HArpeBaHUU WM

OXJIQKICHUH.
6. IlpaBwia u3MepeHHs TEMITEPATYPHI.
7. Bwuasl Teronepenaum.
8. OxmaxaeHue npu COBEPUICHUH PaOOTHI.
9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUIaMH.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3TUIHBIX BEIIECTB.
11. HalnroneHue KUMEHHUS.
12. HaGnroneHue MoCTOSHCTBA TEMIIEPATyPhI MIPH TIABJICHHUH.
13. Mojenu Tena0BLIX JBUTATENEH.
Jlabopamopnuvie padbomut u onvimel.
1. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYISIPHOTO TIPUTSKECHHUSL.
2. OnbITHI O BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
3. OnpIThl IO HAOMIOJCHUIO TETJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIABIX
TeJ.
4. OmpeneneHue AaBJICHUS BO3yXa B Oa/UIOHE IITPHIIA.
5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTH JIaBJICHHS BO3JyXa OT €ro o0bhéma u
HarpeBaHUs WM OXJIAKICHUS.
6. [IlpoBepka THIIOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.
7. HabmroneHnue u3MeHEeHHsI BHYTPEHHEH YJHEPTUH Tella B pe3yibTaTe TeIIoNnepe1aun
U pabOThI BHEIIHUX CHUJL.
8. HccrenoBanue SIBICHHS TEILUIOOOMEHA TPH CMENTUBAHWUU XOJOJHOW W TOpsUei
BOJIBI.
9. OnmnpeneneHre KOIWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW MpU TEIIIOOOMEHE C
HarpeThIM METANIMYECKUM IIUIHHAPOM.
10. Ompenenenne yaenabHON TEIIIOEMKOCTH BEIIECTRA.
11. HccnenoBanue mpoiiecca UCIapeHusl.
12. Omnpenenenre OTHOCUTENHHON BIAYKHOCTH BO3/IyXa.
13. Ompenenenue yaenbHON TEIUIOTHI TIABICHUS JIbA.
Pa3znes 7. JjekTpryeckue U MATHUTHBIE SIBJICHUS.



DnekTpusanusa Tea. JIBa poaa 3JIeKTpUYECKUX 3apsaoB. B3zanmopaeicTBre 3apsyKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTD CHIIbI B3aUMOJIEHCTBUS 3apsyKEHHBIX TEJ OT BEJIMUMHBI 3apsi/10B
U PACCTOSIHUSI MEXKY TEJIaMH).

Onekrpuueckoe noisie. Hanpsok€HHOCTH anekTpudeckoro noiis. [IpuHnun cyneprno3unumn
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3aps/a.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAaHMUS 3JIEKTPUUYECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOe, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OiekTpuueckoe HamnpsokeHue. ConpoTHBiieHUE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma g ydacTKa LEMH.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH AIIeKTpHUYECKOro TOKa. 3akoH Jxoymns—JIleHnna. DneKTpudecKkue enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHHeE.

[TocTostHHble MarHuTHl. B3aumoaelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @apanesd. SIBieHwe dIeKTpoMarHUTHOW uHAyKuuu. IlpaBuno Jlenna.
Onektporedeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.
1. Dnexrtpusauus Tem.

2. JIBa poja 3JEKTPUUECKUX 3apsI0B U B3aUMOACHUCTBUE 3apSHKEHHBIX TEJ.
3. YcTpoHCTBO U eiiCTBHE STEKTPOCKOIIA.

4. DnekTpocTaTuyecKas WHAYKIHS.

5. 3aKOH COXpaHEHUs JEKTPUUECKUX 3aps/I0B.

6. TIpoBOAHMKH W TUDIIEKTPHUKH.

7.  MopaenupoBaHue CUIOBBIX JTUHHUH 3JEKTPUUECKOTO MOJIS.

8. HMcTOoYHMKH MOCTOSHHOTO TOKA.

9. Jle#cTBUSA BIIEKTPUUYECKOTO TOKA.

10. DneKTpUYeCKUi TOK B KUIKOCTH.

11. Ta3oBbrIit pa3ps.

12. U3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. U3mepeHue 3JeKTpUIECKOr0 HAMPSHKEHUS] BOJIBTMETPOM.

14. PeocraT 1 Mara3uH CONpPOTHUBIICHUH.

15. BzaumopeiicTBHE MOCTOSSHHBIX MarHuTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3/ieiIeHUs OJTIOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX N0JIEH TIOCTOSIHHBIX MarHUTOB.
18. OmsiT DOpcTena.

19. MarnuTHO€ moJje ToKa. DJIEKTPOMAarHurT.

20. /[leiicTBHE MarHUTHOTO I0JISI HA TPOBOJIHUK C TOKOM.

21. DnexTpoABHraTeb MOCTOSHHOTO TOKA.

22. HWccnenoBanue siBIEHUS 3J1€KTPOMAarHUTHONW MHIYKIIMH.



23. OmbiTel Dapanest.

24. 3aBUCHMOCTb HAIIPABICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBH €r0 BO3HUKHOBEHHSI.

25. DnexTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimeol.

1.  OmnbITel 1O HAOIOAEHUIO IEKTPU3ALMH TEJl MHIYKIMENH U IPU COPUKOCHOBEHHH.
HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS HA IPOBOJAHUKU U TUDIICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUIECKOH IETH MTOCTOSIHHOTO TOKA.

M3mMepeHue U peryaupoBaHue CUIIbl TOKA.

W3mMepeHue U peryaupoBaHue HaNpsHKEHUs.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, HWAYIIETO 4Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OmpITbl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb 3JIEKTPUYECKOIO CONPOTUBIIECHUS
IPOBOJHUKA OT €r0 JAJIUHBI, IJIOIIA U ITONEPEeUHOro CeUeHHs U MaTepHuaa.

8. IIpoBepka mpaBuia CIIOKEHUS HANPSHKCHUH MPH MOCIIEAOBATEIFHOM COSIMHEHUN
JIBYX PE3UCTOPOB.

9. IlIpoBepka npaBuiia JUlst CUJIbl TOKA IPH MapajIeIbHOM COSIMHEHUH PE3UCTOPOB.
10. Ompenenenue paboThI MEKTPUUECKOr0 TOKA, HAYIIETO Yepe3 Pe3UCTop.

11. Omnpenenenne MOLTHOCTHU AJIEKTPUUYECKOTO TOKA, BBIIEISIEMOIN Ha PE3UCTOPE.

12. HUccrnepoBanue 3aBHCHMOCTH CHJIBI TOKa, MIAYHIETO 4Yepe3 JIAMIOYKY, OT
HanpsDKEHUs Ha Hell.

13. Ompenenenne KII/] narpeBatens.

14. WccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. W3ydeHue MarHMTHOTO TOJSI TIOCTOSIHHBIX MAarHWTOB IPH WX OOBEAWHEHHH W

SR

pasieIcHUN.
16. HccnenoBanue neicTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITel, 1EMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUS TOKa B KaTYIIKE.

18. W3yudenue neiicTBUS MarHUTHOT'O MOJIA Ha IPOBOIHUK C TOKOM.

19. KonctpyupoBanue u u3yuyeHue paboThl AJIEKTPOABUraTENS .

20. Msmepenne KII1JI amekTpogBUTaTeIbHONM YCTAHOBKH.

21. OTBITHI IO UCCIIETOBAHMIO SBJICHUS dJICKTPOMATrHUTHOW WHTYKIIMH: UCCIICIOBAaHHE
U3MEHEHHUI 3HAUeHUS M HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe amxeHne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO [JBWKEHHs. PaBHOMEpHOe mpsMoiMHEHHOe ABMXkeHue. HepaBHomepHOe
NpSMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOoyckopeHHOE TIpsiMONHHEHOE nBKeHne. CBoOoHOE ageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMKEeHME MO OKpykHOCTU. [lepnoa u yactora oOpamenus. JInnelnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tperunii 3akoH Herorona. Ilpunimn
CYNEPIIO3UIUHU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUJia TPEHUSI CKOJBXKEHHS, CUiia TPEHUS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna Ts)KECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO MaJeHUS.
JBuxenue ianet BOkpyr ConHna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTb U meperpys3KkH.

PaBHOBecue MaTepuaiibHOM TOUKH. AOCOIIOTHO TBEPI0E Teo. PaBHOBecue TBEPOTO Tela
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smeHnenue nMmiynbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckasi padota U MouHOCTh. PaboTa cun Tskectu, ynpyroctd, TpeHus. Cs3b
sHepruu U pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.
1. HaOmroneHne MeXaHMUECKOTO IBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
2. CpaBHeHHE IyTeH U TPACKTOPHA ABMKEHHSI OTHOTO M TOTO XK€ TeJia OTHOCUTEIHHO
pa3HBIX TEJ OTCUETA.
3. H3mepeHue CKOPOCTU U YCKOPEHUS MIPSIMOJIMHEHHOIO ABUKEHMSL.
4. MHccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBUYKEHUS.
5. HabOmronenue 1BUKEHUS TeJa MO OKPYKHOCTH.
6. HalOmroneHne MexaHMYECKMX SBJICHHMH, NPOUCXOAALIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO KaOWHeTa
bu3uku.
7. 3aBHCHMOCTb YCKOPEHHMs T€Ja OT MacChl Tejla U JEeHCTBYIOIIEH Ha HETO CUJIBL.
8. HabGmoneHue paBeHCTBa CUJI TP B3aUMOJICHCTBUH Tell.
9. H3meHeHue Beca Teja MPU YCKOPEHHOM JIBH)KEHUH.
10. Tlepenaua mMIrysbca MPH B3aMMOACHCTBUH TEIL.
11. IlpeoOpa3zoBaHus SHEPIUU MIPU B3aUMOJICHCTBUU TEI.
12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aUMOJCHCTBUY.
13. CoxpaHeHue UMITyJIbCa TPH a0COTIOTHO YIPYTrOM B3aUMOJIEHCTBUH.
14. HaOmroneHue peakTUBHOTO JIBUYKEHUSI.
15. CoxpaHeHHe MeXaHHUYECKON SHEPTUU MTPU CBOOOTHOM MaJCHHH.
16. CoxpaHeHue MeXaHMYECKOW OHHEPruM IpH JBIKEHUH Tela TOoj JeicTBHEM
HPYKHUHBI.

Jlabopamopnwvie padbomot u onvimul.
1. KoncrpyupoBaHue TpakTa AJisl pa3roHa U JajbHEHIIero paBHOMEPHOTO IBUKEHUS
IApUKA WK TEIEKKH.
2. Ormpenenenue cpeHel CKOPOCTH CKOJIbKEHHUs OpycKa WM JBM)KEHUS HIapHKa MO
HAKJIOHHOM INIOCKOCTH.
3. Ompenenenne yCKOpeHHS Tella MPH PABHOYCKOPEHHOM JIBIKCHHHU TI0 HaKJIOHHOW
IJIOCKOCTH.
4. MHccnenoBaHue 3aBUCMMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU
0e3 HaYaIbHOM CKOPOCTH.
5. IlpoBepka rumoresbl: €CiIM IpPHU PABHOYCKOPEHHOM JABMKEHHM 0€3 HayaJbHOW
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.



6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHUS OT CHUJIbI HOPMAJIbHOIO
JIaBIICHUSL.
7. Omnpenenenne KodPPUITUEHTA TPESHUS CKOJBKCHHS.
8. Omnpenenenue KECTKOCTU MPY>KUHBI.
9. Onmnpenenenue pa®OTHl CHIJIBI TPEHUS NpPU PABHOMEPHOM [IBHKEHUHM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.
10. Ompenenennie pabOTHl CHUIIBI YIIPYTOCTH NPU MOABEME Ipy3a ¢ UCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.
11. H3yueHue 3aKOHA COXPAaHEHUS YHEPTHH.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebarenpHoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOM, 4acToTa,
amMIuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue dSHepruu Mpu
KOJIe0ATEIbHOM JIBHKEHUU.

3aryxatomme koneOaHus. BeiHyXaeHHbIe kKoebanus. Pesonanc. MexaHn4ecKue BOJHBI.
CpoiicTBa MexaHMUYECKUX BOJH. [IpoonpHbIe U monepednbie BOIHBI. JlJTMHA BOTHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U ynbTpa3ByK.
Hemoncmpayuu.

1. HaGnronenue koiebaHuil T Mo IEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.
Pacnipoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIENHN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHUYECKUH pe30HaHC.
Jlabopamopuvie padomol u onvimel.
1. OmnpeneneHue 9acTOTH U TIepro/a KoJeOaHM MaTEMaTHIECKOTO MasiTHAKA.
2. OrmpeneneHue 4acTOTHI M NIEPUO/Ia KOJIEOAHUH MPY>KMHHOTO MasiTHUKA.
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3. MHccnenoBanue 3aBUCMMOCTH Tepro/ia KoJieOaHH MOABEIIEHHOTO K HUTHU IPpy3a OT
JUTMHBI HUTH.
4. HccrnemoBaHue 3aBUCUMOCTH TepHoJa KOJ€OaHUM TMPYKUHHOTO MAasSTHHKA OT
Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TMEepHoa KoieOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT
Macchl rpys3a.
6. OnbITEI, JEMOHCTPUPYIOIIHNE 3aBHCHMOCThL IEpHOJa KOJeOaHUH MPYKUHHOTO
MasTHHKA OT MAacChl TPy3a U KECTKOCTU MIPYKUHBI.
7. H3mepeHue yCKOpeHHUs CBOOOAHOTO MaACHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M 2JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMarHuTHOE TI0JIe. DJEKTPOMArHUTHBIC BOJIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
[[Ixana >IeKTPOMarHUTHBIX BOJIH. VICITOIh30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOHILHOTO TeNe(oHa.
Pa3zpnen 11. CBeToBble siBICHHS.



JlyueBas mopens cBeta. Mctounuku cBera. IIpsMonuHEitHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomiienue cBeta. 3akoH IpesiomiieHus cBeta. [loHOe BHYTpEHHEE OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.

JIunza. Xon nyuedl B smH3e. Onrtuyeckas cuctema ¢oroannapara, MHKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenune 6enoro csera B criekTp. OnbiTel HptoToHa. Cli0)kKeHUE CIEKTPaIbHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.

1. IlpamonuHelHOE pacIpOCTPaHEHUE CBETA.

OtpaxkeHue cBera.
[Tony4yenue n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.
OnTH4eckuii CBETOBOI.
Xon sryueit B coOnparomiei Jiunse.
Xox Jiydeil B paccenBarollen JUH3E.
[Tony4yeHnne n300paxeHuit C MOMOIIBIO JIUH3.
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[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens rnasa.

[
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Pasnosxenue 6enoro cBera B CHEKTP.
12. TlomyueHue 6em0ro CBETa MPU CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwvie padbomot u onvimol.
1. WccnenoBaHue 3aBUCUMOCTH YIJla OTPa)KeHUs CBETOBOTO JTy4ya OT yIJia MajeHHUsl.
2. H3ydeHue XxapakTepHCTUK N300paKeHUs MIPeIMeTa B INIOCKOM 3epKaje.
3. HccaenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHS CBETOBOTO JIy4a OT YIJia MaeHHs
Ha TPaHMIIEe «BO3AYX—CTEKIION.
4. TlomyueHnue nu3o00paxxeHUM C MOMOIILI0 COOMPAIOIIEH JIMH3BI.
5. Ompenenenne GOKYCHOTO pacCTOSIHUSI U ONITUYECKOM CHIIbI COOMPAOLIEH JTHH3BI.
6. OmbITHI 110 pa310KEHUIO OEI0ro CBETa B CIIEKTP.
7. OnpITHI 110 BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOJECHUH Yepe3 1[BETOBbIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJICHHUA.

OmnbiThl Pezepdopna u miianerapHast moaesnb aroma. Mognens aroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- um ramma-uzmydeHus. CTpOeHHE aTOMHOTO sipa.
HyxnonHas wmopnens aromHoro sapa. Msoronel. PaanoaktuBHble mnpeBpameHus. Ilepuon
[0JIypacnasa aTOMHBIX sIEP.

SnepHble peakuu. 3aKOHBI COXpAaHEHHS 3apsIIOBOTO M MAacCOBOTO YHCEN. DHEPTHsl CBA3H
aToMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTe3a u aenenus saep. MIcTouHuKu sHepruu
ConHua u 3B€37.

SnepHas oHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3Iy4YECHUN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.

1. CnekTpsl U3my4yeHUs U MOTJIOMIECHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CmekTtp Bogopoaa.

4. Habmonenue TpekoB B kamepe BunbcoHa.



5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHUM.
6. Perucrparus u3nydeHUs MPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuusie pabomot u onvimol.
1. HaOGntoneHue CIUIOUIHBIX U TUHEHUATHIX CIEKTPOB U3TyUYCHHUS.
2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTUIBI IO TOPMO3HOMY IyTH (110
¢dororpadusm).
3. Hsmepenue paaroakTuBHOTO (OHA.
IoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIUI  MOAYAb MpeJHa3HAYeH [UIsl CHUCTEMaTH3aluu |
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busnke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMET.

[Ipy wW3y4eHMH MJAHHOTO MOJYJS pEAIU3YIOTCS U CHCTEMaTH3UPYIOTCS  BUJBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHKCHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yueHus, (popMupyercs e€CTeCTBEHHOHAy4dHas
rPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIICOBAHHS SBJICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBICHATH (DU3HUECKUE SBJICHHUS, IPUMEHSISI TOTYyYCHHbIE 3HAHUSI, PEeIIaTh
3a/1aud, B TOM YHCJI€ KaYeCTBEHHBIC U IKCIIEPUMEHTAJILHEIE.

[TpuHIMIIHATIBHO IEATENIBHOCTHBIN XapaKTep JAaHHOIO pa3zena peain3yeTcs 3a CYET TOro,
YTO 00yYarOIUECs BBHIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBSICHATH PU3NUECKHE SIBICHUS
B OKpYKaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

WCIIOJIh30BaTh HAYYHBIE METOJbl UCCIICNOBAHUS (PU3MUECKUX SBJIICHHUM, B TOM YHUCJIE JIs
MIPOBEPKU TUNOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAaN0OJee BaKHBIX JOCTHKEHHUIM COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPaKTUYECKOT0 UCIOJIb30BAHUS PA3JIMUYHBIX HCTOYHHUKOB YHEPTHU Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA NMPOI'PAMMBI 11O ®U3UKE HA

YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
N3yuenne (u3MKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JIOCTUKECHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENbHbIX PE3YIbTaTOB.
B pesynbraTte uzyuenust (pu3MKU Ha ypOBHE OCHOBHOIO 0OIIero o0pazoBaHus y 00y4yaroIerocs
OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTATHI B YACTH:
1) naTpuoTHYECKOro BOCHIUTAHMA:
- IPOSIBJICHHE UHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (DM3NYEeCKON HAyKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpaskKAaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
po0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (HU3UKY;
- 0CO3HaHHE BaXKHOCTU MOPAJIbHO--3THYECKUX PUHLIUIIOB B JESITEIbHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIMTAHUS:
- BOCHPHUSTHE OSCTETUYECKHX KAdyeCTB (PU3NUYECKON HayKH: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
- OCO3HaHUE IEHHOCTH (PU3NIECKON HAyKH KaK MOUTHOTO MHCTPYMEHTA NMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUIIIEH COCTABIISIOIIEH KYJIbTYpHI;
- pa3BUTHE HAY4YHOH JTH0003HATEILHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJIbTYPbI 310POBbS H 3MOLMOHAJBHOI0 0JIATONIOTYYHS:
- OCO3HAHHE IIEHHOCTH Oe30macHOro oOpas3a KH3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHpE,
B2)XHOCTH TPaBWJI 0€30MacHOTrO TOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, C JJIEKTPUYECKHM U
TEIUIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBUSAX;
- c(OpMHUPOBAHHOCTh HaBbIKa peiIeKCHM, MPU3HAHKWE CBOETO IpaBa Ha OIMMOKY M TAKOTO Ke
npaBa y APyroro 4ejJoBeKa;
6) TPy10BOr0 BOCIIMTAHUS:
- aKTUBHOE y4yacTHE B DPELIEHMH NpPAaKTUYECKUX 3a/7ad (B paMKax CeMbH, 00pazoBaTeIbHOM
OpraHu3aliy, TOpPoAa, Kpasi) TEXHOJIOTHYECKONH M COLMAIbHOM HalpaBIeHHOCTH, TPeOyONUX B
TOM YHCJIe U GU3NICCKUX 3HAHUH;
- MHTEPEC K MPAKTHUECKOMY U3YYEHHUIO POeccHii, CBI3aHHBIX ¢ (DU3UKOMH;
7) 3K0JIOrHYeCKOro BOCTIMTAHUS
- OpUEHTAIUs Ha IPUMEHEeHUE (PU3NUECKUX 3HAHUH IS pelIeHus 3a/1a4 B 001aCTH OKpYXKaoLIei
cpenpl, TUTAHUPOBAHUS MOCTYIIKOB M OICHKH WX BO3MOXKHBIX MOCIEICTBHHA IS OKPYXKArOIIeH
Cpepl;
- 0CO3HaHMeE ITT00ANTBHOTO XapaKTepa 3KOJOTMUECKUX MPoOIeM U MMyTel UX pelieHus;
8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIbLHON U NPUPOIHON cpelbl:
- MOTPEOHOCTh BO B3aWMOJICHCTBHU TIPH BBITIOJHEHUH HCCIETOBAHUN U TIPOCKTOB (hHU3UIECKOM
HAIPaBJICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSM JIPYTHX;
- IOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO 1eATeIbHOCTb;
- TOTPeOHOCTH B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UIEH, MOHATHS,
TUNOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;
- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;
- CTpEeMJICHHE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPOJIBI, OOIECTBA M IKOHOMHKH, B TOM
YCJIe C UCTOJIb30BaHUEM (PU3HUYECKUX 3HAHUM;



- OLICHKA CBOWX JICUCTBUH C y4€TOM BIMSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJIOOATBHBIX
HOCJIEJICTBUH.

METANPEIAMETHBIE PE3YJIbTATDI
B pesynbpTaTe ocBOeHMs MporpaMMbl Mo (U3UKE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS Y
oOydaromierocss OyayT chopMHpOBaHBI MeTaNpeIMeTHBbIE Pe3YJabTAThl, BKIIOYAMOIINC
MO3HaBaTeJIbHbIE YHUBEpCAJIbHbIE YyueOHbIE JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEpPCAIbHbBIC
yueOHbIe AeMCTBUSI, PETYIATUBHBIC YHUBEPCAIIbHbIE YUeOHBIE JCHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. YCTaHABJIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMK, OCHOBaHMS JUid 00001EeHUS U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUYMS] B pacCMaTpUBAEMbIX (pakTaxX, JAaHHBIX U

HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;

o BBISIBIIITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3M NpPHU H3YYECHUH (PU3UYECKUX SIBICHHH W
IPOLIECCOB, JIeNIaTh BHIBOJIBI C MCIIOJIb30BAHUEM J€IYKTUBHBIX U MHIYKTHBHBIX YMO3aK/IIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITHUYHH,

o CaMOCTOSITENILHO BBIOMPATh croco0 pelieHus yueOHOH (U3MuecKoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB DEIICHHUs, BHIOOP Hamboliee MOIXOISAIIETO ¢ y4ETOM CaMOCTOSTEIHHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

o MCTIOJIH30BATh BOMIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

o MIPOBOJIUTH TI0 CAMOCTOSITEIIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (PU3UIECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SBICHUS;

o OLIEHUBATh Ha NPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIMIO, MOJYYCHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

o CaMOCTOSITENTFHO (hOpMyITMpOBaTH 0OOOIIEHHS M BHIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

o MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3UYECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

o NPUMEHATh Pa3IMUHBIE METOAbI, MHCTPYMEHTHI M 3alpochl NpU MOUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YUYETOM MPENIoKEeHHOW yueOHO! (hr3rueckoi 3aaauu;

o aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPHPETHPOBATH HMHPOPMALUIO Pa3THUHBIX
BUIOB ¥ (POPM TIPEIICTABIICHHUS;

o CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMANbHYIO (OpMY TMpencTaBIeHUs HHPOPMALUU U
WIIIOCTPUPOBATh pPellaeMble 33a4l HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu, HHOM rpadukoil u
UX KOMOMHAIUSAMU.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

. B X0J1¢ 00CYXJIeHHs y4eOHOT0 MaTepHuaa, pe3yJbTaToB Ja00paTOPHBIX pabOT U MPOSKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMBbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
peleHHe 3a7auil U Mo Aep)KaHue OaroxenaTeaIbHOCTH OOLCHHUS;



o COMOCTABIIATh CBOU CYXKIEHUS C CYXKIEHUSMH JPYrUX YYaCTHHKOB JHAaJIOra,
0OHapyXUBaTh pa3In4yKe U CXOJCTBO MO3UIHII;

. BBIPAXXATh CBOKO TOUKY 3PEHHUSI B YCTHBIX U IUCbMEHHBIX TEKCTAX;

. myOJIMYHO  TPENCTaBIATh  Pe3yabTaThl  BBIMOJHEHHOTO  (DM3MYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

o MMOHUMATh U MCIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHIMBUIYaIbHOU PabOTHI MpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

. [IPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OpPraHW30BBIBATH JEUCTBHUS 1O €€
JOCTHKEHUIO: paclpelessiTh PO, 00CyKIaTh MPOLECCHl U PE3yJbTaThl COBMECTHON pPabOTHI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

. BBITIOJHATh CBOIO 4acTh PaOOTHI, JOCTUTas KAa4eCTBEHHOIO pe3ylibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

. OLICHUBATh KaYECTBO CBOETO BKJIa/Aa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusauus:

o BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIMIX, TPEOYIOUIMX IS PEHICHUS
(buznyecKuX 3HaAHMI;

o OPHEHTHUPOBAThCSI B PA3IMYHBIX TOAXOJAX MPHHATUS pEUIeHnH (MHIUBUAYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPUHATHE PEIICHUH TPYIIIOi);

o CaMOCTOSITENTIFHO COCTaBJISTh aJNTOPUTM peHIeHUs (U3NYECKOH 3a7adll WM TUIaHa
UCCIIEIOBaHUST C  Y4€TOM  HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUI;

o JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEeHHE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

o JlaBaTh a/IEKBATHYIO OLIEHKY CUTYallUU U MpeiaraTh IlaH €€ N3MEHEHHUS;

o OOBSACHATH MPUYMHBI TOCTHKEHUS (HEAOCTUKEHUS) Pe3yIbTaToOB JESATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3MUYECKOTrO

UCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEM;

o OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

o CTaBUTH ce0s HA MECTO JIPYTroro YeIoBeKa B X0JI1€ CIIOpa UK AUCKYCCUU HA HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

. NpU3HABAaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (U3UYECKUX 3aJad WId B
YTBEPKJICHHUSX HA HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JAPYTOro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIy 00y4yeHus B 7 Kjiacce MpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPa)XaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:

o UCTIOJNB30BaTh TOHATHA: (U3WYECKHEe W XUMHYECKHE SIBJICHHS, HaOIIO/IeHuE,
AKCIEPUMEHT, MOJIEIIb, THIIOTE3a, SAMHUIBI (PU3MYECKUX BEITMYMH, aTOM, MOJICKYJIa, arperaTHbie



COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Tra3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOACHUCTBYIOLIAas CHJIA,
nedopmarus (ynpyrasi, iIacTHIECcKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIBI;

o pasnuyath siBieHUs (IudQy3us, TEIIOBOE IBUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEDABHOMEPHOE JBUKCHHE, MHEPLUS, B3aUMOJCICTBUE TEJI, PABHOBECUE TBEPIBIX TEII
C 3aKPEILIEHHON OCBIO BPAILLEHUS, IIepeladya JaBJICHUS TBEPAbIMU TeJIaMU, )KUIKOCTSIMU U Fa3aMH,
aTMocgepHoe JIaBJIeHHE, IIJIaBaHUe T, PEeBPALICHUS MEXaHHUECKOW YHEPTUH ) TIO ONTUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE;
o pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3NYECKUX SBJICHUN B OKPYKAIOLIEM MHpPE, B TOM
qrcie pU3nuecKue IBICHUS B IPUPO/IE: TPUMEPHI IBMXKEHUS C PA3TUNYHBIMU CKOPOCTSMU B )KUBOU
U HEXMBOHI IpUpoJie, NEHCTBHE CUJIbl TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHHME aTMochepHOro
JTaBJICHUS Ha >KUBOI OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeJie YEJIOBEKa, IPH 3TOM IEePEBOIUTh
NPaKTUYECKYIO 3a7ady B YU€OHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NIECKUX
SIBIICHHI;

o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMS, HCIIONB3Ys (hr3mueckue
BEJIMYMHEI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHIIa
YIPYroCTH, CHJIA TSKECTH, BEC TeNa, CUia TPEeHUs, AaBiIeHHue (TBEPIOro Tela, )KUIKOCTH, ras3a),
BBITQJIKMBAIOIAsl CHJIa, MeXaHUdeckas padoTa, MOLIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
KO3 PHUIMEHT MOIE3HOTO ACHCTBUS MEXaHU3MOB, KWHETHYECKAst M TIOTEHIIMATbHAS SHEPTHS ), TPU
OTMCAaHHUH TPABMIIBHO TPAKTOBATH (PU3UIECKUN CMBICI UCTIONIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIUHMIBI (PU3NYECKUX BEIMYMH, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYHMHAMM, CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH;

o XapaKTepu30BaTh CBOWCTBA Tel, (U3NUYECKUE SIBICHUS U MPOILECCHI, UCIONIb3Ys MpaBuiia
CJIOKEeHMsI CHJT (BJIOJIb OZHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKU, 3aKOH COXPAaHEHUS MEXaHUYECKOM
SHEpPIrUU, MpU HTOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHHUE;

o OOBSICHATH (PU3NYECKHE SABICHMS, TPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhISIBIATH IPUUNHHO--CIIEICTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMxX MIaroB C Omopod Ha 1-2 HM3y4yeHHBIX CBOMCTBa
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

. pemiate pacu€THble 3a7aud B 12 J€HCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aui 3alMChIBaTh KPAaTKOE
yCIIOBHE, MOACTABIATh (hPU3UYECKHE BEIMYMHBI B (POPMYIIBI U MPOBOIUTH PAcu€Thl, HAXOIUThH
CIpaBOYHBIE JlaHHBIE, HEOOXOAMMBIE JUISl pelIeHus 3a7ad, OLEHUBaThb PEATUCTUYHOCTh
MOJTYYeHHOW (PU3MUECKON BETUYNHBI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (GU3UYECKUX METOJIOB, B
ONMCAHUU UCCIIEJJOBAHMS BBLACIATH IPOBEPSieMOE MPEANOJIOKEeHNe (TUnoTesy), pas3iaudarh U
UHTEPIPETHPOBATH MOJTYUYEHHBIH PE3yNbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, JeJaTh BHIBOIBI
II0 €ro pe3yJbTaTaMm;

o MIPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SIBICHUH WK (PU3NIECKUX CBOMCTB Tell:
(dbopMynupoBaTh NpOBEpsieMble MPENOI0KEHUs, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 OINbITA U (POPMYJIUPOBATH BHIBOJIBI;



° BBIIIOJHATL MPAMBIC U3MCPCHUSA PACCTOSAHUSA, BPECMCHHU, MACChI TCJIa, 06'béMa, CHUJIbI U
TEMIEPATyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCONFOTHON MOTPEITHOCTH U3MEPCHHUH;

o MIPOBOANUTH HCCIEIOBAaHUE 3aBUCHMOCTH OAHOW (DM3MUECKON BEIMYUHBI OT JIPYroil c
HCIIOJIb30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IMyTHU PaBHOMCPHO ABWIKYHICTOCA TCJIa OT
BPCMCHH [BUKCHHA TCJId, CHUJIbI TPCHHUA CKOJIBKCHHA OT BCCa TCJIa, KadCCTBa 06pa6OTKI/I
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIECH CUITBI OT 00bEMa NOTrpyKEHHON YaCTH Tela
U OT INIOTHOCTHU KHUIAKOCTH, e€ HEe3aBHMCHUMOCTH OT ILUIOTHOCTH TCJlaa, OT I‘JIy6I/IHBI, Ha KOTOpYIO
MOTPYXKEHO TEJO, YCIOBUH TUIABaHUS TEJ, YCIOBUN PaBHOBECHS phiuara u 0JIOKOB), y4aCTBOBATh
B IUIAHUPOBAaHUU Y4eOHOTO HCCIEAOBaHHUSA, COOMpATh YCTAaHOBKY W BBIMIOJHATH HU3MEpPEHUS,
clenys TPEASIOKEHHOMY IUIaHy, (HUKCHPOBaTh pPE3yabTaThl MOJYyYEHHOW 3aBHUCHMOCTHU
(1)I/I3I/I‘~I€CKI/IX BCJIMYMH B BHAC MPCAJTOKCHHBIX Ta6JII/IH u Fpa(l)I/IKOB, acjaTb BBIBOABI I10
pe3ysbTaTtaM UCCIIEOBaHMS;

o IMPOBOAWTL KOCBCHHBIC H3MCPCHUA CI)I/I?;I/I‘-IGCKI/IX BCJIMYUH (HJIOTHOCTI) BCIICCTBA
KUIKOCTH U TBépI[OFO TCJIa, CUJIa TPCHHUA CKOJIBXCHUSA, NABJICHHUC BO3AYyXd, BbITAJIKHMBArOIIasd
Cuia, ACMCTBYIOIAs Ha MOTPYKEHHOE B KUIKOCTh TeNIO0, KOA(PGUIUEHT IMOJIE3HOrO JIEHCTBHS
MPOCTBIX MEXaHW3MOB), CJEeAys MPEAOKEHHOW HHCTPYKIMHU: MPH BBINOJIHEHUU H3MEPEHUN
C06I/IpaTI) SKCIICPUMCHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOI BCJIMYHNHBI,

o coONMoaTh TpaBWiIa TEXHUKUA O€30MacHOCTH Tpu pabore ¢  J1abopaTOpHBIM
000pyI0BaHUEM;
o yKa3bIBaTh MPUHIUIIBI ACHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,

JTUHAMOMETp, cooOlIaroMecs cocyibl, 0apoMeTp, phlyuar, MOABM)KHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTB;

o XapaKTepu30BaTh NPUHIIUIIBI AEWCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C OmOpol Ha HX ONUCaHusA (B TOM 4YHCIE: NONUIMIIHUKHM, YCTPOMNCTBO BOJOIPOBOAA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp), HCMOIb3ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMblE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh UHGPOPMALMI0O O MpPUMEPAx) MPaKTHYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOMN KU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXpPAHEHHs 30pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;

. OCYILIECTBIATH OTOOP MCTOYHMKOB HH(popManuu B IHTepHETe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U TyTEM CpaBHEHUS Pa3IMYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

o WCIOJIb30BaTh MPH BBIMNOJHEHUU Y4YEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpPATypy
(U3MUecKOro coJepXaHus, CIPaBOYHBIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

o co3JlaBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHBIC M YCTHBIE COOOLICHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMaLUU (PU3NYECKOr0 COAEpKaHMsl, B TOM 4Hcie IMyOJIMYHO JeNaTh KpaTKue
CoOOLIeHNs O pe3ynbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHUM, NMPH 3TOM TI'PaMOTHO
UCTIOJIb30BaTh M3YUYEHHBIH MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
IIPE3CHTALNEH;



. NP BBITIOJHEHUU y4eOHBIX MPOEKTOB M HCCIEIOBAHUI pachpenessaTh OOsM3aHHOCTH B
rpyImIe B COOTBETCTBUU C IOCTABICHHBIMU 3a/1a4aMHU, CIIETUTH 32 BHINOJHEHHUEM ILJIaHa JeHCTBUIA,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJEMCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K koH1y 06yuyenus B 8 kiacce nmpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

o UCIOJIb30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IABM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAITNYECKHE U aMOP(HbIE TeJa, HACHIIICHHBIN
Y HEHACBIIIEHHBII Map, BJIAXHOCTh BO3JyXa, TEMIEpAaTypa, BHYTPEHHSS SHEPIUsl, TEIJIOBOMN
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, 3JIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDIIEKTPUKHU, TTOCTOSTHHBIN 3JIEKTPUUYECKHUIM TOK, MAaTHUTHOE T10JIE;

o pa3nuuarh sBJIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaThe, TeIlonepeaada, TEIUIOBOE
paBHOBecHE, CMayMBaHUE, KalWJUIApHbIC SBIICHUS, HCIApeHUe, KOHJCHCAlLlUs, IJIaBICHUE,
KpucTayn3anusi (OTBEpJAEBaHUE), KUIEHUE, TeIulonepenadya (TeraonpoBOIHOCTb, KOHBEKIIUS,
U3IIyYEHHUE), AJIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsOB, JCHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO T0JISl HA IPOBOJAHUK C
TOKOM, 3JICKTPOMAarHWTHAash WHIYKIM) [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUECKHX SBIICHUH B OKPYKAIOIEM MUPE, B TOM
ymciie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KaIIUJUIAPHBIC SIBICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoe, uznydeHue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE SBJICHUS B aTMoc(hepe, 3TeKTPUIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO TOJS JUIS
KHU3HHU Ha 3emiie, MOJISIPHOE CUSTHHE, IIPU 3TOM NEepeBOIUTH MPAKTUUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHU;

. OIMCHIBaTh M3YYEHHBIE CBOWCTBA TN U (PU3MUECKUE SBICHMSA, MCIIONB3Ys (prusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, y/I€JIbHAs TEIIOEMKOCTD
BEIIECTBA, YAeJIbHAs TEIUIOTAa IUIaBJICHMs, yJelbHas TeIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIHMEHT MOJE3HOro JEeHCTBUS TEIUIOBOM MAIWHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3/yXa, OJIEKTPUUECKUH 3apsl, CHJIa TOKa, DJIEKTPHUECKOe
HaNpsDKEHUE, COMPOTHBIICEHHWE MPOBOJHHUKA, YIEIbHOE CONPOTUBJIEHHE BelIecTBa, pabora U
MOIITHOCTb JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3UYECKHI CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYEHUS U eTMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (HhOPMYIIHI,
CBS3BIBAIOIIME JAHHYI0 (DU3MYECKYI0 BEJIUYMHY C JPYTUMHU BEIMUYMHAMH, CTPOUTH TI'paUKU
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

o XapaKTepu30BaTh CBOWCTBA Tell, (GU3MUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONbB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOPUU CTPOCHHUSI BELLIECTBA, IPUHIIUI CYNEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IelH,
3akoH Jxoyns—JleHna, 3aK0H COXpaHEHUs! SHEPTUH, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

o OOBSICHATH (PU3NUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 WM3y4YEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarh pacdy€THbIE 3amadyd B 2—3 JCHCTBUA, MCIHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBsI3bIBaOIME (PU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 3a/1a4i 3alMChIBaTh KPAaTKOE



YCIIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JUIS PELICHMs 3aJaud, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble UIsl €€ pelIeHUs, NPOBOAUTH Pacd€Tbl M CPAaBHMBATh IOJYYEHHOE 3HAUEHUE
($U3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXXHO PEIIUTH MPH MOMOIIHN (PU3UYECKUX METOJIOB,
UCMONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIEIATH IPOBEPSIEMOE IPEAINONIOKEHUE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

o IIPOBOJIUTH OIBITHI 10 HAOIIOJCHUIO (PU3NUECKUX SABICHUN WM (PU3NYECKUX CBONCTB TEJ
(KanuJUIApHBIE SBJICHUS, 3aBHCHMOCTb JIaBJEHUS BO3JyXa OT ero oO0bEMa, TeMuepaTypsl,
CKOPOCTH IIpolLlecCa OCTBbIBaHWS M HAarpeBaHUsl IPU HU3JIyYEHUH OT IBETa H3JIydarouei
(moryomaroneii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
wiomaau e€ IMOBEpXHOCTH, JIEKTpU3alUs TeJ U B3aHMMOJAEHCTBUE 3JIEKTPUYECKUX 3aps/IoB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yalUM3allMsl MAarHUTHBIX IOJIEHl IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOIO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
IPENOI0KEHUs, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOI0 000py/10BaHUs, ONIUCHIBATH X0/ OTIbITA
U GOpMYJIMPOBaTh BHIBOJIBI;

o BBINOJIHATE IPSIMbIE U3MEPEHHs] TeMIIepaTypbl, OTHOCUTEIbHON BIaKHOCTH BO3/1YyXa,
CHJIBI TOKA, HAIPSDKEHHs C UCHOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3HYECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHU ¢ yUETOM 3a/1aHHOM a0COJIFOTHON MOrPELIHOCTH;

o IIPOBOJIUTH HCCIIEJIOBAaHUE 3aBHCHMOCTH OJHOM (PM3UYECKOM BEIMUYMHBI OT JAPYroM C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTDH CONIPOTHUBIIEHUS IPOBOIHUKA OT €T0 JIIHHBI,
IUIOLIA/IA TIONEPEYHOTO0 CEUEHUS U YAEIbHOTO CONPOTHUBIICHUS BELECTBA MPOBOJHHMKA, CHUJIbI
TOKa, UAYIIEr0 Yepe3 IMPOBOAHMK, OT HANpPSDKEHUs Ha MPOBOJHHMKE, MCCIEIOBAHUE
MOCJIEI0BATENBHOTO U MapaJljIeIbHOTO COEAMHEHUH TPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BaHHE,
coOuparh yCTaHOBKY U BBIIOJHATh U3MEpPEHUs, CIEAysl NPEI0KEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTHM B BHJAE TaOiull U Tpa@UKOB, A€IaTh BBIBOJBI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

o MIPOBOAUTh KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIUYMH (yAeTIbHas TEII0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE IMPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh M3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, ClI€Ays MPesIOKEHHON
WHCTPYKIHUH, U BBIYUCIISATH 3HAYCHUE BEJTMYNHBI;

o coOmofaTh NpaBWJa TEXHUKH Oe30macHOCTH IMpu paboTe ¢ 1abOpaTOpHBIM
00opyI0BaHUEM;
. XapaKTepu30BaTh MPUHIIUIIBI IEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB

C OMOpoi Ha WX ONucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS] JAOMOB, TMTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXPaHUTENH,
AIIEKTPOMArHuT, JJIEKTPOJBUraTeNb IOCTOSHHOTO TOKa), MCIIOJNb3Yysd 3HAHUS O CBOMCTBAx
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPONCTBA U U3MEPUTENIbHbBIE PUOOPHI IO CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (JKHAKOCTHBII TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUIPOMETD,
JBUTATEb BHYTPEHHETO CrOPAHMsI, JIEKTPOCKOI, PEOCTAaT), COCTABISTh CXEMbI 3JIEKTPHUECKHUX
Leneil ¢ Mocael0BaTeNIbHBIM U NapaJuIeIbHbIM COCIUHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIEeTIEH;

o OPUBOAUTH TpPHUMEPHl (HAXOMUTh HMH(POpPMAIMIO O TpuUMepax) MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH



npu oOpaiieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
cOOII0ACHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYXKAIOIIEH Cpelie;

o OCYILIECTBIATh MOUCK HH(pOpMaLUU (PU3UUECKOTO cojiepxkaHus B MIHTepHETe, Ha OCHOBE
HUMCHOIIUXCA 3HAHUHI U HYTéM CpaBHCHHA OOIOJIHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH I/IH(l)OpMaI_[I/IIO,
KOTOpasi SIBJSETCS] IPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

. UCTIOJIb30BATh TPU BBHIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JUTEpATypy
buznyecKkoro cojaep:KaHus, CHpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B APYI'YIO;

o CO3/1aBaTb COOCTBEHHbIE IUCHbMEHHBIE U KpaTKUE YCTHbIE COOOIIeHUs, 00001mas
I/IH(l)OpMaLII/IIO U3 HECKOJIBKUX HCTOYHHUKOB (1)I/I3I/I‘-ICCKOFO COACPpIKaHHA, B TOM YUCJIIC Hy6J'II/I'-IHO
MNpEaACTaBIATL PE3YJIbTAThI HpOGKTHOI\/JI HJIn HCCHCZIOB&TCHBCKOﬁ ACATCIIBHOCTH, IIPH 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIA anmapar Kypca (HU3UKH, COMPOBOXKAATH
BBICTYIUICHHE MTPE3EHTAIINEIH;

o IpPU BBHIMOJTHEHUH YYEOHBIX TMPOEKTOB M UCCIEAOBAHUN (PUIUYECKUX MPOIIECCOB
pacupeaciiaTb O6H3aHHOCTI/I B Irpynmnec B COOTBETCTBUU C IMMOCTABJICHHBIMU 3ajadaMu, CJICAUTH 3a
BBITIOJTHCHUEM TUTaHA JIEHCTBUH W KOPPEKTHPOBATh €ro, ajeKBAaTHO OIICHHBATH COOCTBEHHBIN
BKJIaJ] B JCSTENBHOCTb T'PYIIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3pemiaTh KOH(PIUKTHI.

K koHIly 00yueHus B 9 ki1acce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YYAIOUINXCSI YMEHHI:

o UCIIONIb30BaTh TOHATHA: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa, TpPaeKToOpHus,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBWXKEHUS, nedopManus (ynpyras, IiacTudeckas), TpEeHUe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKAJTAa AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKTPBl UCIYCKaHMsSI U IOTJIONIeHus, albda-, 6era- u
raMma-u3JIy4eHus, U30TOIbI, AepHas YHEPTeTHKA,;

. paznuuaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE TMPSMOJUHEHHOE JBIKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE Na/IeHHUE TeJl, PABHOMEPHOE IBUKEHHE
[0 OKPY)XHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTUBHOE J[BWXEHME, KoyiebaTeIbHOe MIBIIKEHHE
(3aTyxaromue U BBIHYXJACHHBIC KOJIeOaHs), pe30HAHC, BOJTHOBOE JBHKEHUE, OTPAKECHHUE 3BYKa,
NpSIMOJIMHEHHOE paclpocTpaHeHHe, OTpaKeHUEe M MpPEJOMJIEHHE CBETa, MOJHOE BHYTpEHHEe
OTpa)K€HHE CBETa, Pa3Jio’KeHHe OeJoro cBeTa B CIEKTP M CIIOKEHUE CIIEKTPAJIbHBIX I[BETOB,
TUCTIEPCUsl CBETa, €CTECTBEHHAs pPaJMOaKTHBHOCTh, BO3HMKHOBEHHE IMHEHYATOTO CIIEKTpa
U3ITyYEeHHs) 110 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBICHUE;

. pacrno3HaBaTh NPOSBICHUE U3yYECHHBIX (U3NUECKUX SIBJICHUN B OKPYKaIOIIeM MHUpe (B TOM
YHUCJIIC CI)I/ISI/I‘-IGCKI/IC ABJICHUSA B MPHUPOAC: MPUITKWBBI U OTJIMUBBI, JBUKCHHUE IIJIIAHCT CoHeuHOH
CUCTEMBI, PEAKTHBHOE JIBIDKEHUE IKHBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMU,
3CMIICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMU, 3XO0, IBETA TCJI, OIITUYCCKUC SIBJICHUA B IPUPOJC,
OHMoJoruveckoe JeMcTBHE BHAUMOTO, YIbTPa(HOIETOBOrO M PEHTICHOBCKOIO H3JIyuYEHUH,
€CTECTBEHHbIN PaInOaKTUBHBIN (OH, KOCMUYECKHE JIyUd, PaAHOAKTUBHOE U3TyUCHHE PUPOTHBIX
MUHEDPAJIOB, JEHCTBUE paJUOAKTHBHBIX M3IYYEHHH Ha OpraHM3M YeJOBEKa), IIPU 3TOM
NEePEeBOIUTH NPAKTUYECKYIO 337]auy B YUeOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(bU3UYECKUX SIBJICHUH;



o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMSA, HCIONB3Ys (hru3nueckue
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsl CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
nepeMELIEHHE, TyTh, yIJI0Bas CKOPOCTh, CUJIa TPEHUS, CUJIAa YIPYTOCTH, CUJIA TSKECTH, yCKOPEHUE
CBOOOJTHOTO TaJeHHsI, BEC Tella, UMIYJbC Tella, MMIYJIbC CHJIBI, MeXaHHuYeckas pabora u
MOIIHOCTb, NIOTEHLIMAJIbHAS SHEPI U TeJa, IOJAHATOr0 HaJl IOBEPXHOCTBIO 3€MJIU, IOTEHIIUAIbHAs
SHEprus CXKAaToOM MpPYKMUHBI, KHHETHUUYECKasl SHEPIHsl, MOJHAsi MEXaHUYeCKasl YHEepIus, Nepros U
qyacToTa Kosie0aHui, JJIMHA BOJIHBI, [POMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA, 10KA3aTEIb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCTIOIb3yEMBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAHHYIO (DU3MUYECKYI0 BEIWYMHY C JPYITMMHU BEIMYMHAMH, CTPOUTh TIpadUKU H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pu3MyecKHe SIBICHUS U MPOLECCHl, UCHOJb3Yd 3aKOH
COXPaHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
OTHOCUTENIbHOCTH ["anmuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJIOMJICHHsI CBETa, 3aKOHBl COXPAHEHMs 3apsIOBOIO M MAaCcCOBOIO YHMCEN NpHU SACPHBIX
peakuMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3NYECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM UUCIIE U B KOHTEKCTE CUTYaIH
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBJIATH PUYMHHO--CIEJACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKUX IIaroB € OMOpPOW Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacué€THble 3a/1a4Ml (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHUN), HUCIONb3Ys
3aKOHBI U (OPMYJIbI, CBA3bIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a41
3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONINE WM M30BITOUYHBIE JaHHBIE, BEIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, IMPOBOJUTH pacdy€Tbl M OLEHUBATh
PEAUTUCTUYHOCTD OJYYEHHOTO 3HAUEHUS! GPU3NYECKON BETUUMHBL;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIB3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTh MOPSJKA IPOBEACHUS MCCIENOBAaHUA, J€JaThb BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB;

. MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh MEepHoia
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJIbIX KoJeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIEKTpP, U3yUEHHE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparonieit JT1H3e, Ha0II0AeHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3JTy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHMUS, ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

o MPOBOAUTH MPU HEOOXOAMMOCTH CEpHUI0 MPSAMBIX H3MEPEHHH, ONpefenss cpenHee
3HaYeHHE U3MepsieMoil BeTMUuHbI ((POKYCHOE paccTOsIHME coOuparoleil TMH3bI), 000CHOBBIBATh
BBIOOD criocoba u3mMepeHus (M3MEPUTENHLHOTO MPUO0Pa);

o MPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX W3MEPEHUH (3aBUCHUMOCTH ITYTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JBHXXEHHUU Oe3
HAyaJbHOM CKOPOCTH, MepHoAa KojeOaHMM MaTreMaTH4ecKoro MasiTHUKa OT AJUHBl HUTH,
3aBUCUMOCTH yTJIa OTPAKEHMsI CBETA OT yIjla MaJeHUs U yIJia MPeOMIICHHs OT yrila NMajeHus):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTaThl



MOJIy4YEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJIE TaOIUIl U TPapUKOB, J1€1aTh BHIBOJIBI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

. MIPOBOAUTH KOCBEHHBIEC U3MEPEHUs PU3NUECKUX BEIMYNH (CPEIHsS CKOPOCTh U YCKOPEHHUE
TeNa MPU PaBHOYCKOPCHHOM JBW)KCHHUH, YCKOPSHHE CBOOOTHOTO MACHHUS, )KECTKOCTD MPYKUHBI,
KOA(h(UIIMEHT TPeHHsI CKOJbXEHHs, MeXaHudyeckas paboTa M MOIIHOCTb, 4acTOTa U IEPHUOJ
KoJie0aHUI MaTeMaTHYeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CHJIa COOUparoIe JTUH3bI,
paZMoOaKTUBHEIN ()OH): TUIAHUPOBATH M3MEPEHUsS, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHSITh U3MEPEHHUS], CIIEYs IPEAJIOKEHHON HHCTPYKIIUHU, BEIYUCIIATh 3HAUYEHHUE BEJIMUMHBI U
AQHAJIM3UPOBATH MOJIYYEHHBIEC PE3YNIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTY NU3MEPEHMUIA;

J coOmofaTh MpaBWia TEXHMKM Oe30macHOCTH mpH  padore ¢ J1abopaTOpHBIM
000pyIOBaHUEM;
° pas3iindaTb OCHOBHLIC MPU3HAKHU U3YUCHHBIX (1)I/I3I/I‘~ICCKI/IX MOHCHCﬁI MarcpHraJibHad TOYKaA,

abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, UIaHEeTapHas MOJIeIb
aTOMa, HyKJIOHHasi MOZI€JIb aTOMHOTI'O Spa;

o XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX PUOOPOB M TEXHUUECKUX YCTPOHCTB
C OHopoil Ha MX onucaHus (B TOM YHUCIE: CHUAOMETP, JATUMKHU IOJO0XKEHHS, PACCTOSIHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKoIl, (oToanmnapar, ONTHYECKHE CBETOBOBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKHM H3Y4YEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB MIPU PEILICHUH YUeOHO--TIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI Ul ITOCTPOEHHs M300pakKeHUH B IUIOCKOM 3€pKajie U coOuparouien
JIUH3E;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh UHGPOPMALUMIO O MpPUMEPax) MPaKTHYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KU3HU Ui oOecreueHus: 6€301nacHOCTH
npu oOpalieHuu ¢ MnpudopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOr0 MIOBECHUS B OKpY Katollel cpee;

o OCYLIECTBIATh TMOUCK HHpopMauuu (¢U3MYecKoro coaepxaHuss B HMHTepHere,
CaMOCTOSITENIbHO (POPMYIIHPYS OUCKOBBIN 3apOC, HAXOJUTD IYTH ONpPEIETICHUs T0CTOBEPHOCTH
MOJIy4eHHOUM MH(OpMaLMK HA OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

. WCIOJIb30BaTh MPU BBHIMOJHEHUN Y4YEOHBIX 33/JaHUN HAay4yHO--TIONMYJSIPHYIO JUTEpaTypy
bu3nyecKoro cojaep:KaHMs, CIpPaBOYHBbIE MaTepuanbl, pecypchl ceth VHTepHeT, BIajeTh
npuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIUYHO MPEACTaBIATh PEe3yJbTaThl
MIPOEKTHON WJIM HCCIIEOBAaTeNIbCKON JEsTebHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3y4aeMoro paszena (pU3UKd U COMPOBOXKAATh BHICTYILIEHHE
npe3eHTalmen ¢ yu€ToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 buomiorexa LIOK
' e PHPOA https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 hgpi?;;g%;iil (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa O

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

32 Hrepuns, macca, Ii0THOCTS 4 . https://m.edso00.ru/7f416194
bubnunoreka LIOK
33 Crna. Bager can 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBineHus TBEPAbIMU 3 Bu6muoteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' " A https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
43 ATMOChEPHOE AaBICHie 0 https://m.edso00.ru/7f416194
JlelicTBUE KUJIKOCTHU U ra3a HA bubmmoreka [JOK
4.4 R 7 3
HOrpy»)EHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MOMmEOCTS 3 1 https://m.edso00.ru/7f416194
bubmmoteka IIOK
52 Hpoctsie Mexati3MbI > L https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4 1
53 SHRARERECRIA SHEREEE https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuorexa [JOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOTPAMME



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

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4veckue KoJed0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepipie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacc/ [lepbimkun .M., iBanos A.1.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» Ousnka: 8-i knacc: 6a30BbId ypOoBEHB: yueOHUK, 8 kiace/ [lepeimkun . M., Banos A. 1.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka: 9-1 kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kinacc/ [lepeimkun U. M., I'yrauk E. M.,

NBanoB A. U., Ilerpoa M. A., AkiimonepHoe obmiectBo «M3aatenbctBo «IIpocBemieHuney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Metoauueckoe nocobue k yueOnuky M. M. Ilepoimikuna, A. 1. iBanoBa

dwusuka. 7 knacc. ba3ossriii ypoBeHs. /Mocksa "IIpocsemenne” 2023

Astop(r1): O. A. Yepnukosa, C. H. 'nagenxosa, B. B. KyzapsiBues

2. Meronuyeckoe nocobue k yueOnuky 1. M. Ileperkuna, A. 1. Banosa

®dwusuka. 8 knacc. ba3zosslii ypoBeHs. /Mocksa "IIpocsemmenne” 2023

Astop(r1): O. A. Yepnukosa, C. H. 'nagenkosa, B. B. Kyzapsiues

3. Metoauieckoe nocobue k yueonuky M. M. Ilepeimkuna, E. M. I'yrauk, A. 1. MiBarnoBa, M.
A. IlerpoBoii ®u3uka. 9 knacc. ba3oBblil ypOBEHb.

Astop(s1): O. A. YUepnukona, C. H. 'magenkosa, B. B. Kyapsisues

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1 http://nsportal.ru - counanbHas ceTh pabOTHUKOB 00pa30BaHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - ¢pectruBasb megaroruueckux uaeH

«OTKpPBITBII YPOK».

4 http://www.fizika.ru/ - caiit st yunTeneit pU3NKU U UX yICHUKOB.

5 http://www.physics.ru/ - maTepuaisl o ¢pusuke.

6. http :// school - collection . edu . ru / - exunas komreknus [IOP

7. Enunas koyiekius nu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/
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