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I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKay.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAlOIIMXCS U OpraHMU3alfi0 U3ydeHHs (PU3MKU Ha JesITebHOCTHOMN
ocHoBe. B mporpamme mno (u3HMKe YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOrO TIpenMeTa B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHHUPYEeMBbIM JUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

[TporpamMa 1o (M3MKe ycTaHABJIMBAET paclpeneieHrne y4eOHOro mMaTepualia 1o TojaaM
oOyuenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA [PEJAMETHOTO COJEpXKaHUS M Y4YET€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIMIMM JIsl €CTECTBEHHOHAYYHBIX y4EOHBIX IPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, M3Y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPeIoCTaBiseT HaumOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeETOoja
MO3HAHUS, TO €CTh CIIOC00a MOMYYCHHUS JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna W3 rMaBHBIX 3a1a4 (pU3M4eckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHONW TPAMOTHOCTH M UWHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

e HAYYHO OOBSCHATH SIBJICHUS;

e OIIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BaHMS;

e MHTEPHPETUPOBATH JaHHBIE U MCIIOJIB30BaTh HAayUHbIE JOKa3aTeNIbCTBA JJIsl MOJIYUYCHUS
BBIBOJIOB.

[lenn u3yueHuss (U3MKM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa30BaHUs OIpPENETICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemenust Poccuiickonn denepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

e npuoOpeTeHne HHTEpeca U CTPEMIICHHS 00yJaroIMXCs K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHMM O HAy4HOM METOJe TMO3HaHuid U (HOpMUPOBAHHE
MCCJIE0BATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3ysibTara M3Y4YEHHUs OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE MpPENCTaBICHUNA O POIM (UMKHU AJI Pa3BUTUSA JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oynaymell mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATrOTOBKA K AajbHeWIeMy oOyuyeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STUX Lenedl mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3zoBaHus 00eCIIeunBaCTCS PEIICHUEM CIICAYIOINX 3a1aY:



e TpUOOpETEeHUE 3HAHUM O TUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHMUECKUX, TETUIOBBIX,
3JIEKTPUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuOOpETEeHHWE YMEHUH ONHUCHIBAaTH U OOBACHATH (U3HYECKHE SBICHUS C
HCIIO0JIb30BAaHUEM ITOJYyYEHHBIX 3HAHUM;

e OCBOCHHME METOJIOB PELIEHUS NPOCTEHIIMX pacu€THBIX 3aJad C HCIHOJb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOIIONATh MPUPOAHBIC SBJICHHUS U BBIIIOJIHATH OIBITHI, Ja0OpaTOpHbIE
paboThl M SKCIEpUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJB30BAHUEM H3MEPUTEIbHBIX
puOOpoOB;

e OCBOEGHHME MPUEMOB pPadOTHl ¢ HHGMOpManued (U3NYECKOro COAEP)KAaHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHMSX (U3MKH, aHaU3 U KPUTUYECKOE
OlICHUBaHKE WH(OPMALINU;

e 3HAKOMCTBO CO chepamMu MpoheCcCUOHATHLHON ACSITEIILHOCTH, CBA3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.

Ha wusyuenne ¢usuku (0a30BbI YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helel0), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadoOT |
OTIBITOB C YUETOM UHIUBUYaIbHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa o (hU3HKe.
COILEPKAHUE OBYYEHUSA
7 KUIIACC

Pa3nen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupoze. SABneHus npupoasl. PU3NUECKHE SBJICHHS: MEXAaHHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuMuMHbL. 3Mepenue ¢usnueckux BeauunH. Pusznyeckue MpUOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAayKH HM3y4aroT npupoay. EcrecTBeHHOHAay4HBIN
METOJ TMO3HaHMA: HaOJIO/IeHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT II0 TMPOBEpPKE THUMOTe3, OOBsCHEHHE HabmiogaeMoro spieHus. OmnucaHue
(bU3NUECKUX SBJICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owuzuyeckue MpUOOPHI W TPOLEAypa MPSMBIX W3MEPEHHH aHaJOTOBBIM U IH(POBHIM
npuOOpoM.

Jlabopamopnuvie padbomot u onvimol.

1. Omnpenenenue 1eHbI JeIEHUS MIKATbl U3MEPUTEIBHOTO MpUOOpA.

2. OmnpeneneHne pa3MepoOB MaJbIX Tell.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmxenune dvactuil BemecTBa. CBs3b CKOPOCTH JBHXKEHHUS YacTHI[ C TEeMIEpaTypoOu.
BpoyHnoBckoe nBmwxenue, auddysus. BzaumopelcTBHE dYacTHI] BELIECTBA: NPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI  BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTayminyeckux) Teia. B3auMMocCBsA3b MeXy CBONCTBAMH BELIECTB B PAa3HbIX arperarHbIxX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCcOoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.



3. HaOmioneHue SBICHHIA, OOBSICHSIOMIMXCS MPHUTSHKEHUEM WU OTTATKUBAHUEM YaCTHII
BEIIECTBA.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe aBuxkeHue. PaBHOMepHOE W HepaBHOMEpHOE JBHKEHHE. CKOpOCTb.
CpenHsist CKopocTb ITPU HEPAaBHOMEPHOM JBMKEHUU. Pacd€T yTH 1 BpeMEHU JBUKEHUS.

SIBneHne wHepuuu. 3aKOH MHEpUUH. B3aumonelcTBue Tell Kak MNPUYMHA W3MEHEHMS
CKOpOCTH JBHMXKEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakTepuCTHKa B3auMojencTBua Ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBIK JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux ImaHetax. Bec Tema. HeBecomocts. CrnokeHue cuil, HaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tena.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO JIBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOIA.
Jlabopamopnusie padbomot u onvimol.

N3mepenne maccel Tena.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpezenenye mI0THOCTUA TBEPAOTO Tea.

HccenenoBanue CUIIBL yIIPyTrOCTH.

['panyrpoBanue NpyXxUHbI U U3MEPEHHUE CUIT JUHAMOMETPOM.

HccnenoBanue 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT IUIOMIAAN CONPUKOCHOBEHUS

TeJ ¥ NPUKUMAIOIIEH CHUIIBIL.
Pa3nen 4. laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.
Hasnenue. CriocoObl yMEHbIIEHUS U YBeJIMUeHUs AaBieHus. [lapnenue rasza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenava naBneHus TBEPABIMU TeIaMH, KHUIAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMochepa 3emun u armocdepHoe AaBieHue. [IpUuMHBI CyHIECTBOBAHMS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBHe )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJlo. BriTankuBaromas (apxumMeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronmecs: CoCy/sl.
I'mppaBnnueckunii npecc.
[TposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa MOrpyKEHHOMN YacTH Tella U MJIOTHOCTH
KUJKOCTH.
PaBeHCTBO BHITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.
8. VYcroBue 1u1aBaHus TeN: IUIaBaHME WJIM TOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U JKUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
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1. W3ydeHue BBITAIKMBAIOUIEH CUIIBI, AEUCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

2. TIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOMICH HA TEJIO B KHUIKOCTH,
OT Macchl TeJa.

3. BplsicHeHUe ycloBHil 1aBaHUS Tella B )KUJIKOCTH.

Pa3nes 5. PaGoTa m MoHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeHneHne mpaBwiIa paBHOBECHsS pbluara K OJOKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpoCThIie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [Ipespaienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHHU B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. BeisicHeHue yclIOBUS PaBHOBECHS pblyara.
2. Omnpenenenue KIIJI HaKIOHHOM TIIIOCKOCTH.
8 KJIACC

Pa3gen 6. TenvioBbIe IBJICHUSA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU CTpoeHMs BellecTtBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOr0 COCTOSHUM BelecTBa. Kpuctaminieckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TN HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIIpHbIE siBlieHUs. TeruoBoe
pacuIMpeHme u cxxartue.

Temneparypa. CBA3p TeMmmeparypbl CO CKOPOCTbIO TEIUIOBOTO JIBUJKEHHSI YacTHII.
Buaytpennss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBeplreHre padboThl. Buasl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITyYCHHUE.

KonuyectBo TemnoThl. YienbHas TEMIOEMKOCTh BeIlIeCTBAa. TeMI000MEH U TEeIJIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYECKHUX
BEIIECTB. YAelbHas TemioTa IaBieHus. [lapooOpa3oBanue u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUIMBa. Y IeJbHas TETJI0Ta CTOPaHUS.

[Tpunmuner paboTsl TeruoBbix apurateneit KIIJ[ TtemmoBoro nBurarens. TeruioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEBI.
3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6nronenue nuddysun.
Habmronenue siBIeHU cMauMBaHUS U KAMHUTSIPHBIX SBICHUM.
HabGmronenue TenioBoro paciimpeHust Tel.
V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.
Buasl Tenonepenaun.
OxuaxieHre Ipyu COBEPIICHUH paOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHEeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaGnroieHre KUTICHUSI.
12. HaGmroieHre MoCcTOsSTHCTBA TEMIIEpaTyphl MPHU TIIIABJICHUH.
13. Mojienu TEIIOBBIX ABUTATENEH.

LCoNoOAWNE



Jlabopamopuvie pabomul u onvimel.
1. H3ydeHwue ycTpoicTBa KaJOpPUMETpA.
2. Wzyuenwue mporecca TermioooMeHa.
3. H3mepenue yneiabHOU TEIIIOEMKOCTH BEILIECTBA.
4. V3MepeHHE OTHOCUTEIIBHOMN BIaKHOCTH BO3yXa.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzauus Ten. [[Ba poma anekTpudeckux 3apsaoB. BzaumopeicTBue 3apsmKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aMMOJEWUCTBUS 3apSKEHHBIX T€l OT BEIUYHHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe nojie. Hanpsok€HHOCTH 3ekTpudeckoro noss. [IpuHuun cyneprno3unuu
AIIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKuX 3apsiioB. DJIEMEHTAPHBIA 3JeKTpuueckuil 3apsig. CTpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

DONEeKTpUUECKU TOK. YCIOBUS CyIIECTBOBAHUS JJIEKTPUYECKOTO ToKa. VICTOUHMKU
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKHU TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas wnenb. Cuia Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTuBieHUE
NPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHHE BemlecTBa. 3akoH Owma [Uisi  ydacTka LeMu.
[TocnenoBarenbHOE U MapajiebHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTbH AneKTpudeckoro Toka. 3akoH Jlxoyns—Jlenna. Dnekrpudyeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHHeE.

[ToctossHHbie MarHuThl. B3amMonelCTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE TOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mosie
AIEKTPUUYECKOTO TOKa. [IpuMeHeHne 3JeKTpOMarHuToB B TeXHUKE. JeficTBUE MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIATeNb IOCTOSHHOTO ToKa. Mcrnonb3oBaHue
ANIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpiter  ®apanes. SBnenue snekrpomarHuTHoW  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMYyYEHMs SJIEKTPUUECKOW HHEPIruu. ODIEKTPOCTAaHIMH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa pojia 3IEeKTPUUECKUX 3apsi/10B M B3aUMOJICHCTBHE 3apsKEHHBIX TEII.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DnekTpocTaTHuecKas HHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKH TOCTOSIHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
0. DiekTpuUecKuil TOK B )KUIKOCTH.
11. T'a30BbIl pa3psi.
12. I3mepenue cuibl TOKa aMIIEPMETPOM.
13. i3mepeHue 2IeKTPUIECKOT0 HANPSHKEHHS BOIETMETPOM.
14. Peocrat 1 Mara3uH CONpOTHUBICHUH.
15. BzanmoielicTBrE MOCTOSIHHBIX MAarHUTOB.
16. MozgenupoBaHue HEBO3MOKHOCTH Pa3JIEIEHUs MOJIFOCOB MarHUTA.
17. MozaenupoBaHHe MarHUTHBIX TIOJ€H TOCTOSTHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOE 1oJjie TOKa. DJIIeKTPOMArHuT.
20. JleficTBME MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.
21. DneKkTpoABUTATEIb MOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHIYKITUH.
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23. OnbiTel Dapanes.
24. 3aBHCHUMOCTD HAIpaBJIEHHUs] UHAYKIIMOHHOTO TOKA OT YCJIOBUIN €r0 BOZHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie padbomovt u onvimel.
1. CoOopxa 3JeKTpUIECcKOi ey U N3MEPEHUE CHUIIBI TOKA B €€ PA3ITUYHBIX Y4aCTKaX.
2. V3MepeHue HampspKEHHs Ha Pa3IMYHBIX Y4acTKax IOCJIEAOBATENIbHONW 3JIEKTPUYECKOM
LEIIN.
H3mepeHne conpoTUBICHUs IPOBOJHMKA. [3yuenue npuHnuna 1eiCcTBUs peocTara.
N3yuyenue napajiebHOrO COCIMHEHUS IIPOBOJHUKOB.
N3mepeHne MOIIHOCTH M pabOThI TOKA B 3JIEKTPUUECKOM JamIie.

6. U3zyueHue sBICHHS JIEKTPOMArHUTHON MHIYKIIWH.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe amwkeHune. MartepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO [JBHKEHHs. PaBHOMepHOe mpsMoiuHEnHoe ABukeHue. HepaBHoMmepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoiinHeliHoe aBukeHne. CBoOoHOe majeHue. ObIThI
[Nanunes.

PaBHOMepHOe JBMKEHUE 1O OKpYXKHOCTH. Ilepmon u yacrora obpamienus. Jluneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBriii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hptorona. [lpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWila TPEHHUS CKOJIBXKEHMs, CHJIa TPEHUS
IIOKOS1, APYTHE BUJBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOrO NaJeHUs.
JBuxenne 1aHer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. Hesecomocts u
[epErpys3KHu.

PaBHOBecue MarepuanbHOI TOUKU. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKPEINIEHHON OCBIO BpaueHus. MomeHT cuiibl. LIeHTp TskecTH.

Umnynec tena. M3MmeHenne ummynbea. VMmynbe cuibl. 3aKOH COXpaHEHHsI UMITYJbCa.
PeakTuBHOE IBUKECHHE.

Mexannueckass pabota U MOIIHOCTb. Pabora cuil TskecTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cKaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHeHHE TyTeH W TPACKTOPHHA IBM)KEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCUETA.
3. H3mepeHne CKOPOCTH B YCKOPEHUS TPSMOIMHEHHOTO JIBU)KECHUSI.
4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHIKEHUSI.
5
6
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Habmroienue nBHKeHuUs Tella o OKPYKHOCTH.
Habmionenne MexaHW4YecKHX sBICHHM, MPOUCXOASIIIMX B cucteMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIbHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MaccChl Teja U IEHCTBYIOIECH Ha HETO CUJIBI.

8. HaOmroneHne paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysIbCca MPH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMO/ICHCTBHH.

13. Coxpanenue uMITyabca mpu abCOIIOTHO YIIPYTOM B3aUMOJCHCTBUN.



14. HaGnroieHre peakTHBHOTO JBUKCHHUS.
15. CoxpaHneHrne MeXaHUYECKON YHEPTUHN TTPH CBOOOHOM ITaJICHUH.
16. Coxpanenue MeXaHUYECKON SHEPTUH MIPH JBIXKEHUH TeJIa MO ICHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBanue paBHOYCKOPEHHOTO ABMKEHUS 110 0€3 Ha4aJIbHOM CKOPOCTH.
2. H3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUS.
3. Ompenenenue KECTKOCTH MPYKUHBL.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: TEpPHOJ, 4YacToTa,
amutyna. MaTtemaTuueckuidi U NPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu
K0JIe0aTEIbHOM JIBUKECHUU.

3aryxaromue Kosebanus. BoinyxxneHHsle konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacipocTpaHenus. MexaHndeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKUE BOJTHBI.
3Byk. [’ pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yJIbTpa3BYK.
Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHUI 1 pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUH PE30HAHC.
Jlabopamopnwvie padbomot u onvimol.
1. UccnenoBanue 3aBUCHUMOCTH IEpPUOJa M YaCTOThl CBOOOJHBIX KOJEOAaHUN HUTSIHOTO
MasiTHUKA OT €ro JJINHBI.

Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH. [lIkasa 3eKTpoMarHuTHBIX BOJIH. Mcronb30BaHuEe 3J€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.

OnexkTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBOMCTBa CBETA.

Pa3zpnen 11. CBeToBble siBICHHS.

JlyueBasg mopens cBerta. Mcrounuku cBera. IIpsMonuMHEHOE pacnpoOCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Tpenominienue cBeta. 3aKOH npesnomieHus cBera. [loHOe BHyTpeHHee OTpakeHUe CBeTa.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xopx nyuedt B smu3e. Onruyeckas cucreMa ¢oTtoanmnapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1adbHO30PKOCTb.

Pasnosxxenue 6enoro ceeta B ciekTp. OnbiThl HptoToHa. Clio)keHHEe CEKTPalbHbIX 1[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
[TpstmonuHEITHOE pacIpOCTpaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTuyeckuii CBETOBOI.
Xon tydeit B coOuparomiei JnH3e.
Xox Jydeil B paccenBaroleH JIMH3E.
[Tomy4yenue n300paskeHMIA ¢ TOMOIIIBIO JIHH3.
[Tpuniun aeiictBus goroamnmapara, MUKPOCKONA U TEIECKOIA.

oukrwdE
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10. Mopnens rnasa.
11. Paznoxenue 06emoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimeol.

1. H3yuenue cBOICTB M300pakeHHUs B coOMparomiel iuH3e. M3mepenne onTu4ecKon CHIIBI
JIUH3BL.

Pa3nen 12. KBanToBble fiBJI€HUS.

OneiTel Pe3epdopna u maneTapHas Mojaenb atoma. Mozenb aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oera- U ramma-uziaydeHus. CTpoeHHe aTOMHOTro sifpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpaimenus. Ilepuop
noJiypacnajaa aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsiI0BOr0 U MacCOBOIO YMCE. DHEPIHsl CBSI3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u aeneHus snaep. VcrouHuku
sHeprun CosHIA U 3BE3 .

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUIN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

Crnextp Bomopoza.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOIMIUX U3TYyICHHH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopnwvie pabomot u onvimel.

1. H3yueHue TPEKOB 3apsHKEHHBIX YaCTHI] 110 TOTOBBIM (OTOTpadusim.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOMIMK  MOJYAb NpEJHAa3HA4YeH JUIsl CHUCTEMaTH3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (pU3MKH, a TaKKe Ul MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3ydeHHWH [aHHOTO MOAYJS PpEATU3yITCd M CUCTEMATU3UPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneuumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHMs, (OPMUPYETCS E€CTECTBEHHOHAY4YHast
IPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJIOB HCCIIECIOBAHMS SIBICHUH IPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YEHHbIE 3HAHUS,
pelaTh 3aa4i, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIATBHO IEATEIBHOCTHBIM XapaKTep JaHHOTO pasjelia pealn3yercs 3a CYET TOro,
4TO 00y4arolrecs BhIMOIHAOT 331aHUs, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAyYHO OOBACHATH (PU3HUECKUE SIBICHUS
B OKpYXKarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAYYHbIE METOJIbl MCCIIENOBaHUS (PU3NUECKUX SIBICHUN, B TOM 4YUCIE IS
IIPOBEPKHU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAYYHbIE OCHOBBI Han0oJiee BayKHBIX JIOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUUYECKOr0 MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
MpEeBpaLIeHNs] U COXPAaHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne QU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HAalpaBlIeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YyIbTaTOB.

B pesynbrate u3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs Yy
obyyaromierocs OyayT chopMUPOBaHBI CICAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
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e MPOSIBICHUE UHTEPECA K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pU3UUECKOi
HayKH;

e IEHHOCTHOE OTHOIICHHUE K JOCTHKECHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U ITHYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (PU3MKHY;

e OCO3HaHHME Ba)XHOCTH MOPAJIbHO-ITUUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOIO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

e  BOCIPHUATHE YCTETHUECKUX KayecTB (PM3NYECKON HAYKH: €€ TApMOHUYHOTO MOCTPOCHHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

e OCO3HaHHME LIEHHOCTH (hPU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHMs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHUIIEH COCTABIISIONIEH KYJIbTYPBI,

e pa3BUTHE HAYYHOM JHOO03HATENLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

e 0CO3HaHHME IIEHHOCTH Oe30macHOro o0pas3a >KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXHOCTU MpaBWJ O€30IacHOTO TOBEACHHS Ha TpPAaHCIOPTE, Ha Joporax, ¢
JIEKTPUUECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIOBUSIX;

e c(OpMHPOBAHHOCTH HaBbIKa PEQIIEKCUM, IPU3HAHUE CBOETO IIPpaBa HA OLIMOKY M TaKOIro
JK€E MpaBa y Jpyroro 4eji0BeKa;

6) Tpya0BOro BOCIMTAHUS:

e AKTUBHOE YYacTHE B PELICHUM MPAKTHUECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTEIbHOM
OpraHM3aluy, TIopoja, Kpas) TEXHOJOIMUYECKOM M COLMalIbHOM HANpaBICHHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3MUECKUX 3HAHU;

e HWHTEpEC K MPAKTHYECKOMY M3YYEHUIO Podeccuii, CBA3aHHBIX C (PU3UKOM;

7) IKOIOTNYECKOT0 BOCIIMTAHMSA

e OpHMEHTallUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHUN A pelleHus 3agad B 00JacTu
OKpYXKarolllel cpeibl, INITAHUPOBAHMSI TIOCTYNIKOB M OLIEHKH MX BO3MOYKHBIX MOCIJIEACTBUM
JUISL OKPY>KAIOIIEe Cpeibl;

e 0CO3HaHME INT00ANBHOrO XapakTepa 3KOJOTMUECKUX MPoOIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBLHON ¥ IPUPOIHOM Cpeabl:

e MOTPeOHOCTh BO B3aMMOJEHCTBUM IPHU BBHINOJIHEHUH MCCIEJOBAaHUN M IPOEKTOB
(bu3nYEeCcKOIl HalIPaBIEHHOCTH, OTKPBITOCTD OMNBITY U 3HAHUSM APYTHUX;

e TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUYECKYIO EATEIBHOCTD;

e 1oOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OpPMYyIUpOBaTH HJEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSIX;

e OCO3HaHME J1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e  IUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

e CTpEeMJICHHWE aHAJM3UpOBaTh M BBIABIATH B3aMMOCBA3M MPHUPOABI, OOIIecTBa U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OIEHKAa CBOMX JEHCTBUH € y4€TOM BIMSHHUS Ha OKPYKAIOLIYIO CPEAy, BO3MOMKHBIX
17100aTbHBIX TOCIEICTBUHA.

METANPEAMETHBIE PE3YJIBTATHI

B pe3synbrare ocBoeHuss mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETo
obpaszoBanusi y oOyuaromerocss OyayT copMuUpoBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME I103HABaTeIbHbIE YHHMBEpCAJIbHbIE Yy4YeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpcalbHbIEe yueOHbIE IeUCTBHUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBHUS
Ba3oBble jiornueckue AeicTBUA:

e BBUIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIE TPU3HAKH O0OBEKTOB (SIBJICHUI);

e YCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIACCU(PUKALUU, OCHOBAHMS AJIs1 0000LIEHUS U
CpPaBHEHHS;



BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B pacCMaTpUBaeMbIX (DaKTax, JAHHBIX H
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISBJISITh [IPUYUHHO-CIICJICTBEHHBIC CBS3U MPU HM3YYCHUH (DU3MYECKHUX SIBICHUNA U
NPOIIECCOB, JIeNaTh BBIBOABI C HCIOJB30BAHUEM JICIYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3IX (PM3UICCKIX BEITUYNH;
CaMOCTOSITEIIbHO BBIOMPATh CIOCO0 perieHus yueOHoH (hu3ndecKor 3amaun (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB pEIICHUs, BHIOOP HamOoJee TMOAXOIAIMIET0O C y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe A€iCTBHUA.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

IPOBOJUTH 110 CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIA (pr3nyecKuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHne (PU3NUECKOTO SIBICHUS,

OLICHUBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALUIO, MOIYUYECHHYIO B XOJI€
WCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIMPOBaTH OOOOIEHHS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaAOII0/ICHUS, OIBITA, UCCIICIOBAHMUS,

IIPOrHO3MPOBATh BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUYECKUX IPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undopmanmeii:

IOPUMEHATh pa3jIMyHble METOJAbI, MHCTPYMEHThl M 3alpochl NpU IIOMCKE U 0TOOpe
UH(OPMALIUU WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOU (PU3NIecKOi 3a1auu;
aHaJIM3UpPOBaTh, CHUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH HMH(MOPMAIMIO PAa3IMYHBIX
BUOB U (POPM IIPEICTABIICHHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (OpMY IMpeJcTaBlIeHUsT HHQOpMauu U
WUTIOCTPUPOBATh pELIAEMblEe 3aJla4d HECJIOKHBIMM CXE€MaMH, JWarpaMMaMi, WHOM
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

B XxoJe O0OCyXIeHuss yueOHOro marepuaia, pe3ylbTaTOB JIa0OpaTOpPHBIX pPabOT H
MPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbI W BBICKA3bIBATH HJICH,
HaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoJIepKaHne OJ1arokenaTeIbHOCTH OOIIEeHNUS;
COMOCTABJIAITh CBOM CYXACHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIHAJOra,
0oOHapyXUBaTh pa3U4Ke U CXOJCTBO MO3UIHII;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABISTH  PE3ydAbTaThl  BHIMONHEHHOTO  (PU3WYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh U HUCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAMBHAYAIBLHON paboOThl Mpu
pelIeHNH KOHKPETHON (U3NYECKOM MPoOIeMBbl;

NPUHUMATh IIeTH COBMECTHOM JeATENbHOCTH, OpPraHU30BBIBATH JAEUCTBUA TO €&
JOCTHIKEHUIO: PACIIPENICISTh POJH, OOCYKIATh MPOIECCHl M Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOCH;

BBHITIOJHATh CBOKO YacTh pPa0OTHI, JIOCTHTas KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,

OIICHMBATh KaYECTBO CBOETO BKJIAJIa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIUX AJIsl pelIeHUs
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B PA3JIMYHBIX MOAXO0JaX NPUHATUS pelleHud (MHAUBHIYabHOE,
NPUHATHE PELICHNS B TPYIIE, IPUHATUE PEILICHUH IPyIoi);



CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM pelIeHus (U3NYECKOH 3aauyd WM IUIaHa
UCCIIEIOBaHMUSI C Y4YETOM HUMEIOUINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpearaéMble BApUaHThl PELICHU;
Jesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJIL, 3MOLIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U IIpeJUIaraTh IUIaH €€ H3MCHECHMUS,

OOBSACHATH IIPUUMHBI TOCTHXKEHUS (HEJAOCTH)KEHUS) PE3YJIbTATOB JIEATEIbHOCTH, AaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIIE B XOJ| BBIMOJHEHUS (DPU3MYECKOTO
UCCIICIOBAaHMsI MJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIHUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce0sl HA MECTO APYroro YeJIOBEKa B XOJE CIopa WM JTUCKYCCHH Ha HAYYHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO HAa OMMOKY MNpH pemeHnn (U3NYECKHX 3aJad WId B
YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

INPEJIMETHBIE PE3YJIBTATbBI

K KOHLIY O6y‘ICHI/I${ B 7 KJacce ONpEeAMETHBIC PE3YyJIbTAThI HaA 0a30BOM YPOBHE OOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCMOJIb30BaTh MOHATHA: (U3UUYECKUE U XUMHUYECKUE SBJICHMs, HaON0JIEHHE,
OKCIEPUMEHT, MOJICNIb, THIIOTE3a, CAUHUIBI (PU3MUECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BelecTBa (TBEpAOE, XKHUJKOE, ra3000pa3HOE), MEXaHHYECKOe
IBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPSMOJIMHEHHOE),  TPaeKTOpus,
paBHOAEHCTBYyIOIast cuia, naedopmanus (ymnpyras, IIJIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

pasnnyath sBieHus (qudQy3us, TEIIOBOE ABMKEHHE YacCTHIl BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE [BW)KCHWE, WHEPIUsS, B3aMMOJICHCTBHE Tel, PaBHOBECHE
TBEP/BIX TEJN C 3aKPEMJIEHHOM OChbIO BpallleHUs, Ilepeada JaBJlIeHUs] TBEPIBIMU TellaMH,
KHUIKOCTSIMA UM Ta3zaMH, aTMoc(epHOe [aBlieHHe, IUIaBaHUE TeJ, NPEBPALICHHUS
MEXaHUYECKOM SHEpIrun) Mo OMMCAHUI0 MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh NPOSIBICHUE HU3YUEHHBIX (U3NYECKUX SBICHUH B OKPY)KaIoLIeM MHpE, B
TOM 4YHcie (QHU3MUECKUE SIBICHUS B TMPHUPOJE: TPUMEPHI IBWKCHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHBOH mpupoje, OeicTBHE CUJIBI TPEHUS B HPUPOAE U
TEXHUKE, BIMSHHE aTMOC(PEpPHOTO [aBJIIEHUS Ha JKMBOW OpraHuW3M, IUIaBaHHUE pBIO,
pblYary B TeJe YeOBeKa, IpPU 3TOM IEPEeBOAMTH NMPAKTHUYECKYIO 3a/ady B Yy4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMI;

OTMCHIBATh M3YYEHHBIE CBOWCTBA TN M (pU3MUECKHe SBJICHUS, UCMONb3ysd (U3NYECKHE
BEJIMYMHBI (Macca, OOBEM, IIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Teja, CUjla TPEeHUs, JaBieHue (TBEPIAOro
TeJa, )KUKOCTH, Ta3a), BRITAIKUBAIOMIAS CHJIa, MEXaHW4YecKast paboTa, MOITHOCTH, TIIEYO
CHJIBI, MOMEHT CHJIbI, KOO(Q(PHUIIMEHT MOJIE3HOrO EHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMATbHAS SHEPTHsI), TP ONMHMCAHUH TMPABIIFHO TPAKTOBATh (PM3UYECKUH CMBICI
UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHHS U €IUHMIIBI (PU3NYECKUX BETUYMH, HAXOIUTh
(GOpMyIBI, CBS3BIBAIONINE JaHHYIO (PH3MUECKYIO BEIMYMHY C JPYTHMH BEJTHYWHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA TeJN, (PU3UYECKUE SBICHHS W MPOIECCH, UCIIONB3Ys TpaBUIIa
CJIO’KEHUS CHJI (BIOJIb OJTHOW mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phruara (OJ0Ka), «30JI0TOE TIPABUIIO» MEXaHWUKH, 3aKOH
COXpaHEHHMs] MEXaHHYECKOM SHEepruu, NMpH 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMChIBaTh €0 MAaTEMaTHUYECKOE BbIPAKEHUE;



OOBSICHATH (PU3NYECKHE SABICHMSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIJIC U B KOHTEKCTE
CUTyalMil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH IPUUYNHHO-CIIE/ICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX MIaroB ¢ OHNOpod Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemath pacu€THbE 3agadyd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI U (HOpMYIIHI,
CBs3bIBaIOIIME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHANlM3a YCJIOBUS 3aJa4M 3allUChIBATh
KpaTKoe YCJIOBHE, MOJCTABIATh (U3MUYECKHE BEIMYUHBI B (POPMYNIBI M MPOBOIHTH
pacuéThl, HAXOJUTh CIIPABOYHBIC IaHHBIE, HEOOXOIUMBIE JUISl PEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3NYCCKON BETUIHHEI;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOUIHN (PU3HUYECKUX METOJIOB,
B ONMCaHUM MHCCJIENI0BAaHUS BBIACIATh IIPOBEPSEMOE IPEANONIOKEHUE (TUIIOTE3Y),
pa3ianyaTh M MHTEPIPETUPOBATH IOJYYEHHBIM pe3ysibTaT, HaXOAWUTh OIIMOKH B XOJ€
OIIBITA, JIEJIaTh BBIBOJBI 110 €r0 PE3ysbTaTaMm;

MPOBOAUTH OIBITH MO HAOMIOAEHUIO (DU3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tex:  (opMynupoBaTh TPOBEPSEMBIC TPEANIONOKEHHUS, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBINOJHATh IPSIMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MAacchl Teia, 00bEMa, CUJIbl U
TEMIEPAaTypbl C HCIOJb30BAaHHUEM AHAJIOTOBBIX M HUGPOBBIX MPHOOPOB, 3aMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHON OTPEITHOCTHA U3MEPCHHI;
MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3WYECKOW BETUYMHBI OT APYro ¢
UCIIOJIb30BaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTU IYTH PAaBHOMEPHO JBHKYILErOCs
TeJla OT BPEMEHU JBHXXCHUS TeEJa, CUJIbl TPEHMS CKOJIBKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEeN W HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOINAAH
CONPUKOCHOBEHUSI TE€J, CWIbl YIPYIOCTH OT YIJMHEHHUS MNPYKUHBI, BBITAJKHBAIOLIEH
CHIIBI OT O00BEMa TOTPYXKEHHOM dYacTH Telna W OT IUIOTHOCTH IKHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIYOMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUM TIJIaBaHUSl TeJ, YCJIOBHM paBHOBeCcHs pblyara MU OJOKOB), Y4acTBOBaTh B
IUTAaHUPOBAHUM Y4eOHOTO MCCIeI0BaHUs, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHHUS,
clenysl IpeyIoKEHHOMY IUIaHy, (UKCHPOBAaTh PE3yibTAaThl MOJYYEHHOM 3aBHUCHMOCTH
(Gu3nUecKuX BEMYMH B BHJIE NPEIJIOKEHHBIX TaOMUI] M TpadUKOB, JenaTh BBIBOJBI 10O
pe3yabpTaTaM UCCIIEI0BAHMS;

IPOBOJIUTH KOCBEHHbIE M3MEpPEeHHs (U3NYECKUX BEJIMYMH (MJIOTHOCTh BEIeCTBa
JKUJKOCTH W TBEPIOTO Tela, CWIA TPEHUsS CKOJIBKEHMS, JABICHUE BO31yXa,
BBITAJIKMBAIOILAs CHJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B KHUJIKOCTh TeNO0, K03 duimeHt
MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB), CIIE€AYys MPEAJIOKEHHON MHCTPYKIUU: MIPU
BBIMOJIHEHUH H3MEPEHUH COOMpaTh H3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIUHCIATH
3HAYCHNE NCKOMOM BEIIUYHNHEL,

coOmoiaTh MpaBWila TEXHUKH Oe3omacHOCTH mpu  pabore ¢ Ja0OpaTOPHBIM
00opyI0BaHUEM;

yKa3bplBaTh MPHUHLMIBI JEHCTBHS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOINAOIIMECS COCYJbl, OapoMeTp, pbluar, MOJBHKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHIIUIIBI AEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C ONOpOM Ha MX ONUCaHHs (B TOM 4YHCIE: MOJAUIMITHUKU, YCTPOWCTBO BOJONPOBOAA,
TUAPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IIOPIIHEBOM HAcoc, apeoMeTp),
UCTONB3Ysl 3HAHHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUH M HEOOXOAWMBIE (U3NYECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

OPUBOANUTH TpUMEpPbl  (HAXOAUTH HWHPOPMALMIO O TpPUMEpPax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecnedeHus
0e30macHOCTH Tpu  OOpalieHMH C NOpudopaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 3J0POBbs U COONIOACHUS HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKPYXKAIOIIeH
cpene;



OCYIIECTBIISATh OTOOp HCTOYHWUKOB uH(pOpManuu B VHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHWUH W MyTEM CPaBHECHHUS
pa3IMYHBIX UCTOYHUKOB BBIICIATH HHPOPMAIUIO, KOTOPAs SIBISETCS MPOTHBOPEUYUBOMN
WJIH MOYKET OBITh HEJIOCTOBEPHOI;
UCIIOJIb30BaTh MPHU BBITOJHEHUU YYEOHBIX 33/JlaHUN HAYYHO-TIOMYISIPHYIO JUTEPATYpPy
(U3HYECKOrO COCpIKAHUS, CIIPABOYHBIC MaTEePHAJIbI, PeCYpChl ceTh VIHTEepHET, BIaleTh
npuéMaMi KOHCIICKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMH W3  OJHOMN
3HAKOBOW CHUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIE COOOIEHWS Ha OCHOBE 2—3
HUCTOYHUKOB WH(POpMAIUU (PU3MYSCKOTO COACPKAHHSA, B TOM YHCJC IMYOJIMYHO JeaTh
KpaTKue COOOIICHHS O Pe3ybTaTax MPOCKTOB WM YYeOHBIX HCCIEAOBAHUM, TPU 3TOM
IPaMOTHO  HCIOJb30BaTh HM3YYCHHBIH IOHATUHHBIA  ammapaT Kypca  (DHU3HKH,
COIMPOBOXKIATH BBICTYIIJICHUE MPE3CHTAIUEH;
NP BBIMOJIHCHUN YYE€OHBIX MPOEKTOB M HCCJICIOBAHUN paclpeesiaTh O0SI3aHHOCTH B
TpynIe B COOTBETCTBUH C IOCTABJICHHBIMU 3aJja4aMU, CJICTUThH 32 BBITIOJHECHUEM IUIaHA
NCHCTBUM, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAJN B JCATEIBHOCTH TPYIIIHI,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPYKAIOIIINX.

K xoniy oOyueHus B 8 kjacce mpeaMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

UCIIOJIb30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JIBUJKEHHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHHUSI BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHBIC Tena,
HACBILICHHBI M HEHACBHIIIECHHBIN Map, BIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEprus, TEIJIOBOM JBUTATENb, 3JIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl, AJIEKTPUUYECKOE
110JI€, IPOBOIHUKH U AUAJIEKTPUKH, TIOCTOSHHBIN AIEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pa3nuyath sBJIEHUS (TEIUIOBOE pacUIMpEHUE M CKaTue, TeIvlonepenadya, TEII0BOE
paBHOBECHE, CMauuMBaHWE, KaNWUIAPHbIE SBJICHUSA, MCIIAPEHUE, KOHICHCALHUS,
IUIaBJIEHUE, KpUCTAJUTM3ALUS (oTBepneBaHue), KHUIIEHUE, Terioneperaya
(TEerIONpPOBOJHOCTb, KOHBEKLUS, HW3Iy4EHHUE), OJIEKTpU3alMs TeJ, B3auMojeicTBue
3apsA0B, JEUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuToB, IEHCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONMCAHHUIO WX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIEHWE M3YYEHHBIX (U3NYECKUX SIBICHUM B OKpY)KalOIIeM MHUpE, B
TOM 4HcIe (pU3nUecKue sIBIEHUs B IPUPOJIe: TOBEPXHOCTHOE HATSIKEHNE U KalUJUIIPHbIE
ABJIEHUS B IPUPOJIE, KPUCTAILIBI B IIpUpoe, usnydyenne ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUUYECKUE SBICHUS B
atMocepe, SIEeKTPUYECTBO KHUBBIX OpPraHU3MOB, MarHUTHOE TMOJ€ 3eMIH, Jperd
IIOJIFOCOB, POJIb MarHUTHOTO MOJIA JJIS JKU3HM Ha 3emule, MOJSPHOE CHUSHHUE, NPU dTOM
NEPEeBOJUTH MPAKTHUECKYIO 337adyy B Y4eOHYIO, BBLAENATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN U (U3NYECKUE SIBICHMS, UCHONB3YsS (U3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEpPrus, KOJIMYECTBO TEIUIOTHI, YJEIbHAas
TEIUIOEMKOCTh ~ BEIIECTBA, yJAeJIbHAs TeIUIoTa IUIABJICHMs, YAeNbHas TeIuloTa
napooOpa3oBaHMs, yJelbHass TEIUIOTa CrOpaHUs TOIUIMBA, KO3()(UIMEHT MOoJIe3HOro
JEHCTBUS TEIUIOBOM MaIllMHBI, OTHOCUTENbHAs BIIAXXHOCTh BO3/yXa, JJIEKTPUUYECKHUI
3apsif, cuja TOKa, dJIEKTPUUECKOE HAINPSIKEHHE, CONPOTHUBIIEHUE MPOBOIHUKA, YAECIBHOE
COTPOTHBIIEHUE BELIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), MPU OMUCAHHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUIH CMBICI HCIIOJIb3YEMbIX BEIUYMH, 0003HAUCHHS U
eAUHULBI (PU3MYECKHX BEJMYMH, HAXOAUTh (OPMYJbIL, CBS3BIBAIOLIUE JaHHYIO
¢u3nUecKyr0 BEIWYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpapUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIINYHH;



XapakTepu3oBaTh CBOWCTBa Tel, (U3MYECKHE SBJICHUS W MPOIECCHl, HCIOIb3YS
OCHOBHBIC IOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKOH TEOpHUHM CTPOCHUS BEILECTBa,
IPUHLIMI CYNEPIO3UIUH 10JIeH (Ha KaUYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH OMa JuIsl yyacTka LenH, 3akoH Jlxoyns—JleHna, 3aKoH COXpaHEHUs! SHEPIHUH, NPU
ATOM JaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTeMaTHYecKoe
BBIPa)KEHUE;

O0BSICHATH (PU3NUECKHE TPOILIECCH M CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CUTyalui
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-CIIEICTBEHHbIE CBS3H,
CTPOUTH O0BsCHEHHE U3 1-2 JOrMUYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THBE 3a7adyd B 2—3 JCWUCTBUS, HCIONB3Ysl 3aKOHBI U (HOpMYIIHI,
CBsI3bIBarOIME (PU3NYECKHE BEMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4l 3alliChIBaTh
KpaTKoe YCJIOBHE, BBISABIISATH HEJOCTAaTOK MAaHHBIX JUIsl pEIICHHs 3aJadd, BBHIOMpATh
3aKOHBI U (POPMyYJIbl, HEOOXOAUMBIE Il €€ pelIeHns, IPOBOIUTh PAacu€Thl U CPaBHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOUIM (GU3UYECKUX METOOB,
UCIIONIb3YSl ONKCAaHUE MCCIEAOBaHUS, BBIIEIATH IPOBEPIEMOE IMPEANOIOKEHUE,
OLIEHUBATh [IPABUIILHOCTH MOPSAIKA POBEICHUS UCCIIEI0BaHMs, AeIaTh BEIBObI;
IPOBOJUTH ONBITHI IO HAOIIOACHUIO (GU3NIECKUX SIBICHUH MM (PU3MUECKUX CBOMCTB Tell
(KanuJUIIpHbIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00béma, TeMIeparypsl,
CKOPOCTH IIpoliecca OCThIBaHMSI U HArpeBaHUs MpU M3IYYEHUM OT LBETAa M3JIydarollen
(moromaroLeif) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATyPhl XKHUIKOCTH U
wiomaad €€ MOBEPXHOCTH, S3JEKTPU3alus Tl U B3aUMOAECHCTBHE 3JIEKTPUUECKUX
3aps1/10B, B3aUMOJEWCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJM3allMsi MAarHUTHBIX MOJeH
MOCTOSIHHBIX MarHMTOB, AEWCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUIATENs IOCTOSHHOIO TOKa): (OpPMYJIUpOBaTh
IIpOBEpsiEMbIE IPEINTOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pYy10BaHMs,
OTHCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOJIBI;

BBIMOJHATh MpPsIMbIE U3MEpPEHUSI TEMIIEpaTypbl, OTHOCUTEJIbHON BIAXXHOCTH BO3/yXa,
CHJIBI TOKa, HANpPsIKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX INPUOOPOB M JaTYMKOB
(¢u3NyeCKuX BEIMYUH, CpPAaBHUBATh pE3yJIbTaThl HM3MEPEHUH € Y4E€TOM 3aJaHHOU
a0COJIIOTHON MOTPENIHOCTH;

MPOBOJIUTh MCCIIEIOBAaHUE 3aBUCUMOCTH OJIHOM (DU3MYECKON BEIMYHMHBI OT JAPYroM C
UCIIOJIb30BaHUEM TNPSIMBIX U3MEPEHUH (3aBUCUMOCTb COTIPOTUBIIEHUS POBOAHUKA OT €ro
JUIMHBI, ITUIOIIAJM IONEPEYHOr0 CEYEHHs] U YJEIbHOTO COIPOTUBIICHHUS BELIeCTBa
IIPOBOJHMKA, CHJIBI TOKA, UAYLIETO Yepe3 NMPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJHHUKE,
HCCJIEIOBAaHUE TI0CJIEIOBAaTEIbHOTO U NapajuIeIbHOTO COEAMHEHMH IPOBOJHUKOB):
IUITAHUPOBAaTh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEpPEHUs, CIenys
NPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BUJE
TabIMI U TpaUKOB, AeTaTh BBIBOAKI 110 pe3yJbTaTaM HCCIeIOBAHHUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BeNUYUH (yIeNbHas TEMIOEMKOCTb
BEIIIECTBA, CONPOTHBIIEHHE MPOBOJHMKA, pabdoTa M MOILIHOCTH AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh JKCHEPUMEHTAIbHYIO  YCTaHOBKY, CleAys
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofaTh TNpaBWJa TEXHUKH 0O€30mMacHOCTH Mpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHIIMIIBI AEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpoi Ha WX omHcaHUs (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETD,
napoBas TypOWHa, aMIepMeTp, BOJBTMETP, CUYETUHMK JJIEKTPUUYECKON HHEpruu,
AIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTeJbHBIE 3JIEKTPONPUOOPH  (IIPUMEPBI),
JJIEKTPUUECKUE TPEIOXPAHUTENN, DSJIEKTPOMArHUT, 3JIEKTPOJBUIATENb IOCTOSIHHOTO



TOKa), HUCHOJNb3ysd 3HAHHSA O CBOWCTBaX (PU3MUECKUX SBICHHA M HEOOXOIUMBbIE
(du3nyeckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HM3MEpUTENbHBIC NPUOOPHI IO
CXeMaM U CXEMaTU4YHbIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JABHUraTellb BHYTPEHHETO CrOpPaHHUs, 3JIEKTPOCKOI, PEOCTAT), COCTaBIATh
CXEMBI IEKTPUYECKUX LENEH C IMOCIENOBATEIbHBIM U IAPAJJICIBHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHUS HJIEMEHTOB JIEKTPUUYECKUX LIETIEH;
OPUBOANUTh HpUMEpPbl (HAXOAUTh HHGOPMALKIO O HpPUMEpax) MPAKTHYECKOIO
UCTIONBb30BaHUS (U3UYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU JJs OOecredeHus
0e30macHOCTH Ipu  oOpallleHMH ¢ HpudopaMM U TEXHHYECKMMHU YCTpOWCTBaMH,
COXPaHEHUs 310POBbsl U COOTIOICHUSI HOPM KOJIOTMYECKOT0 MTOBEJCHUS B OKpY XKaIOIIeh
cpene;

OCYILECTBIISATh MOMCK HH(pOpMAMK (PU3NIECKOTO coliepanusi B MIHTepHETEe, HA OCHOBE
UMEIONIUXCA 3HAHUM M IIYyTEM CpPAaBHEHUS [JOIOJHUTEIbHBIX HCTOYHHMKOB BBIJIENATH
UH(POPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBON MIIH MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IMPU BBIIOJHEHUN YYEOHBIX 3a/JaHUIl HAyYHO-TIONMYJSIPHYIO JIMTEPaTypy
(U3NYECKOro COAepk aHUs, CIIPaBOUHbIE MaTepUalibl, pecypchl cetu VHTepHeT, BiIaieTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMM M3 OAHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHbIC IHCBMEHHbIE M KpaTKHe YCTHble cooOuieHus, o0o01mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJIEp)KAaHHS, B TOM YHCIE
nyoJIMYHO  NPEACTaBIATh  pe3yibTaThl  NPOEKTHOW WM MCCIEO0BaTENIbCKOM
JIEATEIBbHOCTH, IIPU ITOM I'PAMOTHO MCIOJB30BaTh W3YYEHHBIM NOHATHUHHBIM amrapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3CHTALIEH;

IOpU BBINOJIHEHUU YYE€OHBIX IIPOEKTOB U HCCIENOBaHUM (PU3MUECKUX IIPOLECCOB
pacrpenesaTe 005S3aHHOCTH B IpYIIEe B COOTBETCTBUM C IOCTAaBJICHHBIMHM 3a/lauaMu,
CIEINTh 3a BBIIOJHEHUEM IUIAaHA JEUCTBUH M KOPPEKTHPOBATH €ro, aJeKBATHO
OLICHMBaThb  COOCTBEHHBIH  BKJIaJ B  JIEATENIBHOCTh  IPYIIbL,  BBICTPaUBaTh
KOMMYHHUKAaTHUBHOE B3aMOJIEHCTBHE, IPOSBIISAs TOTOBHOCTh pa3peliaTbh KOH(IUKTHI.

K KOHIY 06y‘IeHI/I${ B 9 Kkiacce NpEeAMCETHBIC PE3YJIbTAThl HaA 0azoBoM YPOBHE HOOJIKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTH Yy OOYUaAIOLIUXCSI YMEHHI:

UCIIOJIB30BaTh IOHATHUSA: CHUCTEMa OTCY€Ta, MarepuanbHas TO4YKa, TPAECKTOpUS,
OTHOCUTEJIbHOCTh MEXaHHYECKOIro ABM)KEHHUs, Aeopmanus (ynpyras, IiacThyeckas),
TpPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TAKECTH,
a0COIOTHO TBEPJOE TENO, UEHTP TSHKECTU TBEPAOIO Teja, paBHOBECHE, MEXAaHUYECKHE
KoJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIIKaNa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TOTJIOLIeHHUS, alb(a, 6eTa- U raMMa-u3JIy4eHus], U30TOIb, SAepHast YHEPTreTHKA,;
pa3iauuaTh sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEpPHOE MPSMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE TPSMOJIUHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHHe Tell, paBHOMEPHOE
JBWJKEHHE II0 OKPY)KHOCTH, B3aUMOJIEWCTBHE Te€J, PEAaKTUBHOE JBHKEHHE,
KosiebaTenbHOe JIBWKEHHE (3aTyXalollue M BBIHYXKICHHBIE KojeOaHHs), PE30HaHC,
BOJIHOBOE JBMKEHHUE, OTPAXKCHUE 3BYKA, MPSAMOJIMNHEWHOE PACIIPOCTPAHEHHE, OTPAKEHUE
U TIpeJIOMJIEHUE CBETA, IMOJIHOE BHYTPEHHEE OTpakeHUE CBETA, pa3jioKeHue 0eIoro cBera
B CHEKTP W CIOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs
paZ0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTPA U3JIy4EHHUs) MO ONMMCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hU3HUECKOE
SBJICHUE;

pacro3HaBaTh IPOSBIEHHE M3YYEHHBIX (U3NYECKUX SBJIEHUI B OKpYy)KarolleM mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPHUPOJE: MPWIMBBI M OTJIMBBI, JBM)KEHHE IUIAHET
ConHEYHOM CHCTEMBI, PEaKTHUBHOE [IBH)KEHHUE )KMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEMCMMYECKHME BOJHBI, I[yHAMM, 3XO, LBETa Tell,



ONTUYECKHE  SBJICHHS B  MpHUpPOJE, OWOIOTHYECKOe  JCHCTBHE  BUAMMOTIO,
yIbTPa(UOJETOBOTO M PEHTIEHOBCKOI'O M3JIyYEHHH, €CTECTBEHHBIH paJnOaKTHBHBIM
($OH, KOCMHUYECKHUE JTy4H, PAIMOAKTUBHOE M3TyYeHUE IPUPOJHBIX MHUHEPAJIOB, JICHCTBHE
pPaJMOAaKTUBHBIX W3JIYy4eHUH Ha OpraHu3M 4YelloBeKa), IpU 3TOM IEpEBOJIUTH
NPaKTUYECKYI0 3a/1ady B y4eOHYIO, BBIJIENIATH CYIIECTBEHHbIC CBOWCTBA (IIPU3HAKH)
(bu3nUecKuX sBICHUIA;

OTKCHIBATh M3YYECHHBIC CBOWCTBA TNl M (DPU3UYECKHE SBICHUS, UCHOJIB3Ys (PU3UUYECKHE
BEJIMYMHBI (CPEHsSsI U MIHOBEHHas CKOpPOCTb Tejla MPH HEPABHOMEPHOM JBMKEHHH,
YCKOpEHUE, epeEMEIIEHNE, IIyTh, YIII0Bas CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTOCTH, Cuja
TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHMsI, BEC Tesla, UMIIYJIbC Tesla, UMILYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOIIHOCTh, MOTEHIMAJIbHAs SHEPrusl Tela, MOJHATOTO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTEHUUAIbHAs SHEPrusi CHKaTOW IPYXKHUHbI, KUHETUYecKas
DHEPTUs, MOJHAS MEXaHW4YecKast SHeprus, Nepruo]] U 4acToTa KojeOaHuil, JTMHA BOJIHBL,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKa3aTelb MPEIOMIICHUS Cpe.bl),
IpY OINHWCAHWW TIPABWIIBHO TPAKTOBaTh (DPM3WYECKHN CMBICI HCIIOJIb3YeMbIX BEIWYHH,
0003HaueHMUsI U €JUHULBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE
JAHHYIO (DM3UYECKYIO BEJIIMYMHY C JPYTUMHU BEITMUYUHAMHU, CTPOUTH TPAPUKH N3YUYECHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (hPU3MUYECKHE SBJICHHS M TPOLECCHI, MCIOJB3Ys 3aKOH
COXpPaHEHMsI PHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUI CYNEPHO3ULUN CHII,
NPUHIUI OTHOCUTENBHOCTH [ anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAYKEHMS U TPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHMsI 3aps10BOTO U MaCCOBOIO
qrces MPH SACPHBIX PEaKIHsIX, P 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3aIlUCBIBAaTh €r0 MAaTEMaTUUECKOE BbIPAXKEHUE;

OOBSICHATH (PU3NYECKHE TIPOIIECCHI U CBOMCTBA TEJI, B TOM YUCIIC M B KOHTEKCTE CUTYAIHH
IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYMHHO-CIIEICTBEHHbBIE CBS3H,
CTPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpod Ha 2—3 M3y4EHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4il (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3YS
3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIUYMHbBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alKChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WA H30BITOYHBIC
JJaHHbIe, BHIOMPATh 3aKOHBl U (OPMYJbl, HEOOXOIUMBIE AJIS PELICHHS, MPOBOIUTH
pacu€Thl M OIIEHWBATh PEATUCTHYHOCTH MOTYYEHHOTO 3HaUCHUS (PU3MUECKON BETMIHHEI,
pacrio3HaBaTh MpoOIeMbl, KOTOPbIe MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl  ONKCAaHUE MCCIEAOBAaHUS, BBIIEIATh IPOBEPIEMOE MPEANOIOKEHUE,
OLICHUBATh TPABWIBHOCTh TMOPSAJKAa MPOBEIEHHUS MCCIEeIOBaHUsA, JelaThb BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOIEHUH U OIBITOB,;

HIPOBOJUTH OMBITHI O HAOIIOACHUIO (PU3NUYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHS SHEPruu, 3aBUCHUMOCTH
nepuoJia KojebaHuil NPyKMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYXUHBI U
HE3aBUCHMOCTh OT aMIUIUTYIbl MaJIbIX KOJeOaHWH, MPSIMOIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3jioKeHue OeJoro cBeTa B CIEKTpP, U3yUeHHE CBOMCTB M300paXeHUs B TNIOCKOM
3epKaJie WU CBOWMCTB HW300paKEHUsI TpeIMeTa B coOuparomeid JuH3e, HaOJI0eHne
CIUIOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3IYYEHHUS): CAMOCTOATEIBHO COOUPATh YCTAaHOBKY
u3 U30BITOYHOTO Habopa OOOPYIOBaHUS, OMKMCHIBATH XOJ[ OIBITA M €r0 Pe3yJIbTaThl,
(GbopMyIHpOBaTH BHIBOJIBI;

POBOJUTHh TIPH HEOOXOIUMOCTH CEPHIO MpPSIMBIX HW3MEPEHWH, OMpeneisisi CcpeaHee
3HaYeHHE HU3MepsieMOl BelW4YMHbI ((POKYCHOE pacCTOSHUE COOMparoIiel JHH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIIOJIb30BaHUEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JABHKEHUH
0e3 HavalIbHON CKOpPOCTH, Iepuoja KoJieOaHWH MaTeMaTHUYECKOTr0 MasTHUKA OT JUIMHBI



HUTH, 3aBUCHUMOCTH YIja OTPaX€HHUsS CBETa OT YyIUIa NaJCHUS U YIJa MPEIOMIIEHHS OT
yrila MajeHusl): IUIaHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIBHO COOMpaTh YCTaHOBKY,
(uKCHUpOBaTh PE3yNbTAaThl MOJYYEHHOW 3aBUCHUMOCTH (M3WYECKHX BEIUYMH B BHJE
TaOIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIEeI0BAHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (U3UUECKUX BEIWYMH (CPEIOHssl CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOrO MajeHus,
KECTKOCTh MPYKUHBIL, KOIDDUIIMEHT TpeHHsl CKOJIbKEHHS, MEXaHWuyeckas pabora H
MOIIHOCTb, YAaCTOTa M NEpUO]] KoJIeOaHNH MAaTEMAaTUYECKOr0 U IPYKUHHOI'O MasiTHUKOB,
ONTUYECKasl CUJIa COOMPAIOLICH JTMH3BI, PAJHOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U  BBIIOJHATH M3MEPEHMs, Cleays
IPEUIOKEHHOW HWHCTPYKLUHU, BBIYMCIATh 3HAUYEHHWE BEJIMYMHBI W aHAIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOyoaTh TMpaBWiIa TEXHUKUM O€30MacHOCTH Mpu  pabore ¢ 1abopaToOpHBIM
00opyI0BaHNEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepraabHasi TOUKa,
abCoJIIOTHO TBEPAOE TEJI0, TOUEUHBII HCTOYHUK CBETA, JyY, TOHKAs JIMH3a, INIaHeTapHas
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib AaTOMHOTO f/1pa;

XapakTepu30BaTh NPUHLHUIIBI IEHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOICTB
C OIOpOi Ha UX onucaHus (B TOM YHCIIE: CIHIOMETP, JaTYUKH OJIOKEHHUS, PACCTOSHUS
U YCKOPEHUS, pakeTa, 9X0JIOT, OUYKH, IEPUCKOI, (hoToanmapar, ONTHYECKUe CBETOBOJIBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa Buibcona), wHCHONb3ysd 3HaHUS O CBOMCTBAX
bu3nuecKkux sBICHUNA U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMaTUYHBbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHUX YCTpPOMCTB,
U3MEPUTENIbHBIX TIPUOOPOB M TEXHOJOIMUECKUX IPOLECCOB MPU PELIEHUH Y4eOHO-
IPAKTUYECKUX 3a/a4, ONTHYECKHE CXEMbI JUIsl MMOCTPOEHMSI M300paKE€HUM B IUIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMeEpax) MPaKTUYECKOTO
UCTOJNb30BaHUSl (U3MYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M oOOecredyeHus
0e30MacHOCTH MpH O0O0palleHHH C MpudopaMHd M TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHMsI 3/10pPOBbs 1 COOJIIOACHNSI HOPM SKOJIOIMUYECKOT0 MTOBEJICHHSI B OKpY KaroIein
cpene;

OCYILIECTBIIATh MOUCK HMHPOpMaLUU  (QU3HUECKoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYyJIUPYs TOUCKOBBIM 3ampoc, HAXOAUThb IYTH OIpPEAETICHUS
JIOCTOBEPHOCTH IMOJYYeHHOH HWHGpOpMAallUM Ha OCHOBE HMEIOLUXCA 3HAHUH M
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MpPH BBINOJHEHUN YYEOHBIX 3a/JaHUNl HAyYHO-TIONMYJSIPHYIO JIMUTEPATypy
(bu3nYecKOro cofepxaHus, CIpaBOUHbIEe MaTepHUalibl, pecypchl cetu VHTepHeT, BiIaieTh
npuéMamMM KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMU M3 OJHOM
3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKUX HUCTOYHHKOB (PU3UYECKOrO0 COJEp)KaHUs, MYyOJIWYHO MpPEJCTaBIATh
pe3yJbpTaThl MPOEKTHON WIIM MCCIEN0BAaTEIbCKON JEATEIBHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBINA ammapar H3ydyaeMoro paszaena (pu3uku u
COIIPOBOKJATh BBICTYIUICHHE Ipe3eHTalel ¢ y4eToM OCOOEHHOCTEeH ayIuTOpHU
CBEPCTHHKOB.



TemaTnueckoe IJIAHKPOBaAHHE
7 kaacc (2 yaca B HeJ1eJI10)

‘ KounyecTBo 4yacoB ‘ DJIeKTPOHHbIE
HanmeHnoBanme

Ne a3/1eJI0B U TeM (HppoBEIe)
W pHIlOr N Beero Kontposabubie|[IpakTuueckue 06pa3oBaTeNLHbIe

porp padoThI padoThI pecypeb

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa ‘
11 ®du3uka - HayKa o 2 bubmmorexa [JOK

" |lmpupone https://m.edso0.ru/7f416194
19 dusndeckue 2 1 bu6nmmoreka [IOK

" |[BETMYHMHBI https://m.edso00.ru/7f416194
13 EcrecTBeHHOHay4HbIN 2 1 bubmmoreka [JOK

" |lmeTon mo3HaHusA https://m.edso0.ru/7f416194
‘I/ITOFO 0 paszaeiy HG H ‘

‘Pa3)1e.11 2. IleppoHayabHBIE CBeCHHS 0 CTPOCHHH BellecTBa

2.1||Crpoenue Bemecrsa |1 Bubmaorexa LIOK

' p m https://m.edso0.ru/7f416194
22 [msammonoerane |2 BuGauorexa LIOK

' a https://m.eds00.ru/7f416194

YaCTHUI BELIECTBA

23 ArperatHble 2 bubnmnorexka LHOK

" llcocTostHMS BemecTBa https://m.edso0.ru/7f416194
‘I/ITOFO 10 pazjerny HS H ‘

‘Pa3ne.11 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl

31 Mexaandeckoe 3 1 bu6mmoreka [IOK
" ||mBIOKEHUE https://m.edsoo.ru/7f416194
32 WNuepuus, macca, 4 3 bu6nmoreka [IOK
" [mnoTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3|Crna. Bunet cun 14 2 3 https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pa3jerny H21 H ‘

‘Pas)le.ﬂ 4. JlaBjieHUe TBEPABIX TeJl, ;KMAKOCTell U ra3oB

Hasnenue. [lepenaua
41 JTaBJICHUS 3 bu6nuorexa [IOK
" |ITBEpABIMU TETaMU, https://m.edso0.ru/7f416194
KUJIKOCTSMH U Ta3aMH
bu6nuorexa [IOK
4.2 |JlaBnenue xuAKoCTH |5 https://m.edsoo.ru/7f416194
43 ATMoc(hepHoe 6 bubmmoreka [JOK
" ||maBneHne https://m.edso0.ru/7f416194
JleicTBUE KUAKOCTH
44| Ta32HA 7 1 3 bubmuorexa [JOK
" |[morpyx€HHOe B HUX https://m.edsoo0.ru/7f416194
TEJ0
Htoro no paszneny H21 H ‘
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KoJymuecTBo yacon ‘ DJIeKTPOHHBIE
HanmeHnoBanme
Ne a3/1eJI0B U TeM (HppoBbIe)
/i PHIIOF ou e Beero KonTposabubie|[IpakTuueckue 06pazoBaTebHbIE
porp padoThI padoThI pecypebl
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust ‘
bu6nmoreka [IOK
5.1 |[Pabora u momocTs 3 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
5.2 |lpocteie Mexanusmbl |5 2 https://m.edsoo0.ru/7f416194
53 Mexannueckast 4 2 bu6nuoreka [IOK
" lpHeprus https://m.edsoo.ru/7f416194
‘I/ITOFO o pazjaeny H12 H ‘
‘Pe3epBHoe BpeMs HS H H H ‘
OBUIEE KOJIMYECTBO
YACOB I10 68 6 13
[TPOTPAMME
8 ki1acc (2 yaca B HegeJ110)
Ne ‘ KoanuecTBo yacos | DIeKTPOHHBIE
11; HaumeHoBaHue pa3ieioB (uudposBbie)
U TeM MPOrpamMMmbl Beer || KonTpoaen || IpakTdeck o0pa3oBaTe/bHbIe
n 0 ble pa0doThl | Me padoThI pecypeb
Pa3nen 1. TemuioBble siBieHUs ‘
CtpoeHnue u CBOICTBa bubmorexa [IOK
1.1|>"P 7 1 https://m.edsoo.ru/7f418
BEILIECTBA
lce
bu6mmoreka [IOK
1.2||TerutoBbie mpoIecchl 21 |2 4 https://m.edsoo0.ru/7f418
lce
‘I/ITOFO 0 pa3jery H28 H ‘
‘Pa3ne.11 2. DyIeKTpHYECKHE U MATHUTHbIE SIBJICHUS ‘
DIIEKTPUUYECKHE 3apsibl. bubnnoreka [JOK
2.1|]3apspKkeHHBIC Tena U UX 7 https://m.edsoo.ru/7f418
B3aUMO/ICCTBUE 1ce
HocTosHHbI bu6mmoreka [IOK
2.2 . 20 |2 5 https://m.edsoo.ru/7f418
PIIEKTPUIECKUN TOK lce
bu6mmoreka [IOK
2.3||MarHuTHbIE SIBJICHUS 6 https://m.edsoo.ru/7f418
1ce
DJIEKTpOMAarHuTHasi WH, bubmiorexa LHOK
2.4 P YK lg 1 1 https://m.edsoo.ru/7f418
s
lce
‘I/ITOI“O 0 pa3ferny H37 H ‘
‘PGSGPBHOC BpEMs HS H H H ‘
(OBILIEE KOJIMYECTBO les |6 10 | |
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No ‘ KoaunuecTBo yacos ‘ DIeKTPOHHBIE
n; HaumeHoBaHue pa3ieioB (undposbie)
U TeM MPOrpamMMmbl Beer | Konrpoabh || Ipakruyeck o0pa3oBaTe/ibHbIE
I 0 | ble padoThl || He padoThI pecypes
[UACOB I10 [IPOTPAMME | | [ | |
9 kiaacc (3 yaca B He/le110)
‘ KoauuecTBO 4acoB | DJIeKTPOHHbIE
HanmenoBanue
Ne a3/1eJI0B  TEM (ungposeie)
wal  Pasa Beero KonTpoabubie|| [IpakTuyeckue 06pa3oBaTeILHbIe
NporpamMmel padoThI padoThI pecypeb
Pa3zgen 1. Mexann4deckue siBJICHUSA ‘
MexaHuueckoe
11 NIBIDKEHHUE U 10 2 5 bubnnoreka IIOK
"~ |lcrtocoObI ero https://m.edsoo.ru/7f41a4a6
OITMCAaHUS
. bubnuorexa [JOK
1.2 |Bsaumoneiicraue Ten)20 1 1 https://m.edsoo0.ru/7f41a4a6
bubnnoreka IIOK
1.3 |3axon coxpanenns | 10 2 https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazeny H4O H ‘

‘Pa3)1e.11 2. Mexannveckue K0J1e0aHHs U BOJHBI

21 MexaHn4ecKue 7 1 bubnnoreka IIOK

" |[koneOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eckue 3 1 bu6nuoreka [IOK

" ||BostHBL. 3BYK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3jery H15 H ‘

‘Pa3ne.11 3. DJIeKTPOMATHUTHOE 10JI¢ U 3JIEKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMAarHUTHO®
31 [Moren 6 bu6mmoreka [IOK
" |pMeKTpoMarHuTHEIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
‘I/ITOFO 10 pa3ieny H6 H ‘

‘Pamen 4. CBeTOBLIE IBJICHUSA

4.1

3aKOHBI
pacrnipocTpaHeHust |6
CBeTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

4.2 iIIP(I)IfTI;quKHe 6 1 1 bubmorexa LHOK
' https://m.edsoo.ru/7f41a4a6
prOOpbI
43 Paznoxenne 6emoro 3 but6mmorekxa [IOK
" |cBeTa B CIIEKTp https://m.edsoo.ru/7f41a4a6
‘I/ITOI“O 0 pa3ferny H15 H ‘

‘Pamen 5. KBanToBbBIC ABJICHUSA

5.1

Ucnyckanne n
IIOTJIOIICHUEC CBECTA

4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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‘ KoJinuecTBo yacos ‘ DJIeKTPOHHBIE
HanmeHnoBanme
Ne a3/1eJI0B U TeM (HppoBbIe)
wmll  Pa3A Beero KonTpoabubie|| [IpakTuyeckue 06pazoBaTebHbIE
NporpamMmel padoThI padoThI pecypebl
| Jlaromow L | | |
59 CtpoeHnie aTOMHOTO 6 1 bubmuorexa [JOK
" |laopa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
53 | Slnepueie peaiiu |7 . https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pasfemy Hl? H ‘

|Pa311e.11 6. [ToBTOPHUTEIbHO-00001IAIOIIUIT MOTYJIb

IToBTOpEeHnue u
000011EHNE
COJIepKaHus Kypca
¢dbusuku 3a 7-9 knacc

6.1

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 paszeny H9

OBLLEE
KOJIMYECTBO YACOB
T10 TTIPOTPAMME

102

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MMPOLECCA

1. W.M. Ileppikun, AWM. BanoB ®usnka. 7-9 ki.: yaeOnuk/ A.B. [leppimkun, A.U.
NBanoB. - Mocksa: [Ipocsemenue, 2021.

2. Ilypemmesa H.C., Baxeesckast H.E. ®usuka. § xinacc. Yueonuk. [Ipocemenue

3. Ilypeimena H.C., Baxxeesckas H.E. ®usuxka. 9 knacc. YueOnuk. [IpocBerenue

4. Mapon, A.E. ®uzuxa. COOpHUK BOIIPOCOB U 331a4. 7-9 ki1.: yuebHoe nocodue/ A.E.
Mapon, E.A. Mapon, C.B. [1o3oiickuii. — 2-e u3n., - M.: Ilpoda, 2014.

5. @wunonosuy, H.B. MeTonuueckoe nmocodue k yueonuky 7-9 Ilepsimkuna A.B. - M.:
Hpoda, 2015.

6. Kupuk, JI.A. CamocTosiTensHBIC U KOHTPOJIBHBIE paboThl. M.: Miekca, 2010.

7. Mapon, A.E. ®uzuka: qunakTudeckue Marepuansl 1yt 7-9 knacca. — M.: [Ipoda, 2010.

8. Crenanosa, I'.H., Cremanos, A.Il. CO0opHUK BONPOCOB U 331a4 1Mo Gusuke 7-9:
OcnoBnas mkona. — CI16.: OO0 «CTII IlIxomax», 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. HnrepaxtuBHOe yueOHOe mocobue. Harmsnnas ¢usuka. MKT u repmoaunamuka. OOO
«Ox3amen-Meamay», 2011.

2. UutepaktuBHOEe yueOHoe mocobue. Harmsgnas ¢usuka. DnekTpocTaTuka H
anekTpoauHamuka. OO0 «9x3amen-Meaunay, 2011.

3. HurepaktuBHOe yueOHOoe mocobue. Harmsanas ¢usuka. Iloctosuublii Tok. OOO
«Ox3amen-Meamay», 2011.

4. WnrtepaktuBHOEe yuyeOHoe mocobue. Harnmsgnas ¢usuka. MarautHoe —moe.
OnekrpomarHetuzm. OO0 «Ix3ameH-Meaunay, 2011.

5. HnurepaktuBHOe yuebHOe mocoOue. Harmsnnas ¢usnka. DIEKTpOMarHUTHbBIE BOJIHBIL.
000 «DOx3amen-Meaua», 2011.

6. COOpHHMK JIEMOHCTPAIIMOHHBIX ONBITOB JUISI CPeIHEH 00meo0pa3oBaTeIbHON IIIKOJIBI.
[konpHbIi kcriepuMenT. OcHoBBI TepMoguHamMuku. OO0 «Tenexomnanus CI'Y TBy,
2005.

7. COOpHHK JEMOHCTPAIIMOHHBIX ONBITOB ISl CpeAaHed o0meoOpa3oBaTeIbHON MIKOJIBI.

[[IxonpHbIN s5kciepuMenT. DnekTpoctatuka. OO0 «Tenexkommnanust CI'Y TBy», 2005.


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

8. COOpHHMK JEMOHCTPALIMOHHBIX ONBITOB JUIsI CpeiHed 00I11eo0pa3oBaTeNbHOM IIKOJBI.
[IxonpHblli skcniepuMeHT. [loctosHHbI 35ekTpudyeckuii Tok. OO0 «Tenekommnanus
CI'Y TBy, 2005.

9. COOpHUK JEMOHCTPALMOHHBIX ONBITOB IS CpeqHel 0011e00pa3oBaTeIbHON IKOJIBL.
[ konpHbIM 3KcniepuMenT. MaruutHoe nosie. OO0 «Tenekomnanus CI'Y TB», 2005.

http://physnet.ru — nopran ¢pyHaameHTanbHOTO prusrueckoro oopasoBanus Poccuu;
http://hyperphysics.phy-astr.gsu.edu — o0pa3oBarejpHas CIpaBOYHO-UH(POPMALUOHHAS
ciryk0a 1Mo BceM pazfenaM QU3UKH;

www.phys.msu.ru — dusnueckuii pakynsrer MI'Y;

www.phys.spbu.ru — dusnyeckuii pakynprer CankT-IleTepOyprekoro yHuBEpCUTETa;
Www.phys.nsu.ru — dpusnyeckwuii hpakyasTer HOBOCHOMPCKOrO yHUBEPCUTETA



http://physnet.ru/
http://hyperphysics.phy-astr.gsu.edu/
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http://www.phys.nsu.ru/
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