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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO O0mIEro oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTanuws W KoHIenmmu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (¢u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIOIIMUXCS W OpraHU3alui0 H3y4deHHs (U3HKUA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYHTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npenvera B peanmu3aiuu  TpeboBanuit. PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHbIM  pe3ylbTaraM  OOyudeHHus, a  TakkKe  MEXKIpeIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHHe yd4eOHOro MaTepualia 1o rojaam
o0ydeHust (1Mo Kjiaccam), TMpeajgaraeT TPUMEPHYIO TOCIIEIOBATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usmke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIY YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBIAETCS CUCTEMOOOPA3YIOUINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, M3Y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMue M GU3NUECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IMIaBHBIX 33a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM M HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIpENIOJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEIETICHBI B
Konuenmuu npenogaBanus yueoHoro npeamera «Pu3nka» B 00pa3oBaTeNbHBIX OpPraHU3aIMAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011€00pa3oBaTeNbHbIE MPOTPAMMBI,
yTBepxk1€HHONW pemenneM Komnermn MunncreperBa npocsemenuss Poccuiickonn @enepannu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHue HHTEpeca U CTPEeMIIEHUS OOy4aroIluXcs K Hay4HOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJCTaBICHUH O HAy4YHOM METOZAE TMO3HaHUS U (OPMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O pod (PU3UKU IJI Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHUi;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymel mnpodeccuoHaIbHOM
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1aY:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAaHHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBIECHUS U  BBHIIOJIHATH  OMBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUSA C HCIOJIb30BAHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBoecHHE MNPUEMOB PaboOThl ¢ MHPOpMaIMe (U3UYECKOTO COJEp’KaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu NpodheCCUOHATHLHON ACSITeILHOCTH, CBI3aHHBIMU C (U3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeo), B 9 KJ1acce — 102 yaca 3 yaca B HEJZIEI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKTep, Y4uTellb JelaeT BhIOOp IMPOBEACHHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKue SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKu H3ydaroT mpupony. EcTecTBeHHO-HaydHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LU(POBHIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmepaTypsl INpU IMOMOIIM >KHJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEeMIEPaTypPHI.
6. IlpoBeneHue wuccieqOBaHUS IO TMPOBEPKE THUMOTE3bI: JAJBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemecTBa. CBS3b CKOPOCTH JBMIKEHHUS YACTHI[ C TEMIIEPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHS BEUIECTBA: CTPOCHUE Ta30B, JKHIKOCTEH ©  TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbITl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. (CKOPOCTH.
Cpenusist CKOpOCTh IIPU HEPABHOMEPHOM JIBM)KEHUU. PacuéT myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tel Kak NpUYMHA H3MEHEHUS
CKOpPOCTH JBH)KEHMs Tell. Macca kak Mepa uHepTHocTd Tena. [lmoTHocTh BemectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XapakTepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH I'yka.
W3mepeHue cuiibl ¢ NOMOUIbIO JUHAMOMETpa. SIBineHue TsaroteHuss u cuwia Tsokectd. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cuna TpeHus. TpeHue CKOJbKEHHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 10 B3aUMOJAECHCTBUIO TEJI.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOW
MJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBlieHus. [[aBnenue raza. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMH TEIaMU, KUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamvHbI. 3aBUCUMOCTBH JABIIEHUS KHJIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBieHue. [IpuumHBI CyllecTBOBAaHUS BO3/YLIHOM
obonouku 3emmu. OnbiTt Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBJieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 1mas u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tes0. BeITankuBaromnias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JaBIIEHUS T'a3a OT TEMIIEPATYPBHIL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAIKUBAIONMICH CHJIBI OT 00BEMa MOTPYXKEHHOW 4YacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue 1muiaBaHus TeN: IUIABAaHUE WJIM IIOTPYKEHUE TeJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTpyKEHHOM B )KUIKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl TeJa.

OneIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA HMOrPYKEHHON B KHUIKOCTh YaCTH T€la U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTtbie MexaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHs
priuara. IlpuMeHnenue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTbix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprud. Kunerndeckas W noreHuuainbHas 3Heprus. lIpespaiuenue

OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUS SJHEPTHUH B MEXaHUKE.
Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenune paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KJIACC

Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHHS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO--KUHETUYeCKOM Teopuu. (CMauuMBaHWE M KanWwUIIpHbIE sBIeHUs. TeruioBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsss o»Heprusi. CrnocoObl HW3MEHEHHs BHYTPEHHEW OJHEPruu: Teruionepenada u
coBepirieHre paboThl. BUIbI TeIUIONEpE aun: TEIIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. llapooOpa3oBanme W KoHJeHcamnwms. cmapenue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHHUs. 3aBHCHUMOCTh TEMIIEPATypbl KHIIGHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WN R

HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHEHUE TEIIIOEMKOCTEH Pa3INYHBIX BEIIIECCTB.
. HaOmroieume kureHus.

[
= O

=
N

. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TemIOBBIX ABUTaTeNei.

Jlabopamopuvie pabomul u onvimol.

1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3IyXa B OAJUIOHE MIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [JIMHBI CTOJOMKA IKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmrompenue u3MeHeHHs] BHYTPEHHEH dHEpPrHM Tella B pe3yibTare Terionepenadn u
paboThI BHEITHHUX CHIL
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEMIO0OMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuszanusi Ten. J[Ba poaa NEeKTpUYECKUX 3apsa/ioB. BzaumonelcTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHIIBI B3aUMOJCUCTBUS 3apSIKEHHBIX TET OT BEIUYUHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3JIEKTpUYECKOro mnodid. [IpuHmun cynepno3uinuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHUS DSJIEKTPUUECKOro TOKa. MCTOUYHHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. IneKkTpudeckoe HampsbkeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeilcTBUE NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JeiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOrO TokKa. lcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrnocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJNIEeKTpOoCcTaTUYECKask UHIYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.

=
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinmpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUUYECKOIO  CONPOTHUBICHUS
MPOBOJAHMKA OT €ro JIJIMHBI, IUIOMIAHN MTONEPEYHOr0 CEYSHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUN MpU MOCIEAOBATEIHHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TMIOJsI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.
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16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHune neincTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITEl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEOBaHUE
W3MEHEHU! 3HAaYCHUs U HAIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO0 JBWKEHHs. PaBHOMEpHOe MpsAMONMHENHOE nBHXKEHHE. HepaBHOMepHOE
npsIMOJMHENHOe aBM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla INpU HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHelHoe aBrkenrne. CBoOoHoe mageHne. OmbIThI
lNanunes.

PaBHOMepHOE nBMXXKEHUE MO OKpykHOCTH. Ilepuon u wacrora obpamenus. Jluneitnas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Hetorona. Tpertuit 3akoH Herotona. Ilpunimn
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CWila TPEHHUS! CKOJIBKEHUS, CUJIa TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHsA. YCKOpEHHE CBOOOIHOIO IaJeHMS.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3smenenue umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynpyroctH, TpeHus. Cs3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCjIa, IMOAHATOrO Hald IMOBEPXHOCTHIO 3EMIIH.

IToTrenumanpHas 3Heprus cxaroi npyxxunsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H M TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpOCTH U yCKOPEHUS NPAMOJIMHENHOTO ABUKECHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, MPOUCXOIAIIMX B cucTteMe orcuéra «Temexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. IIepenaya ummyibca Ipu B3aMMOJECUCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTHH NPH IBUKEHUU TeJla MO/ IeHCTBUEM MPYKUHBI.

Jlabopamopnusie padbomot u onvimol.

1.

KoucTpynpoBanue Tpakta Uisi pasrOHa U JAIbHEUIIEr0 PaBHOMEPHOTO JBUIKCHHS
[IapUKa I TEJISKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsI OpyCKa WM JBIDKEHUS IapuKa IO
HaKJIOHHOM TJIOCKOCTH.

OmnpenenieHre yCKOPEHUS Teja IMPU PAaBHOYCKOPCHHOM JIBMDKCHHUH TI0 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPH PABHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JBWKEHUU 0€3 HadaabHOM
CKOpPOCTH IIYTHU OTHOCATCA KaK psan HEYETHBIX quceil, TO COOTBCTCTBYIOHIUC
MPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKEHHS OT CHIIBI HOPMAaJbHOTO
JTABJICHHSI.

Onpenenenne ko3P uimeHTa TPESHUS CKOIBKCHHS.



8.
9.

Omnpenenenne KECTKOCTU NPYKUHBIL.
Omnpenenenne paboOTHl CWIIBI TPEHUS MpPU PABHOMEPHOM JABIDKEHHHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU HOIBEME TIpy3a C HCIOJIb30BAHHEM

HEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.
Pasznen 9. Mexannueckue KoJ1e0aHUA U BOJIHEBIL.
KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,

aMmIuTyna. Maremartudeckuil W NpPYXKUHHBIA MasTHUKH. llpeBpamieHue sHeprum mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb

e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKIE BOJTHBI.
3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
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Habmonenue xonebanuil e noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
HaGumonenne konebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.

HaGumoeHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue npoI0IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJIENN).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

OnpezneneHue 4acTOThl U EpHOAA KoeOaHU MaTeMaTUYECKOr0 MasiTHUKA.
OnpezneneHye 4acTOThl U MepHoJia KoleOaHUH MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuoja KoJieOaHWM MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH MPYKMHHOTO MasTHHKa OT Macchl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojebaHuil rpys3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Tpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh INepuoAa KoyieOaHUN MNpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Paznesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3EKTPOMArHMTHBIX BOJIH JIJIsi COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Paszagena 11. CBeToBbIE SIBJICHUS.
JlyueBast monmens cBera. Mcrounmku cBeta. [IpsMonuHelHOE pacmpOCTpaHEHHE CBETA.

3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucremMa (oToammapaTa, MHKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHHUs MIPEMETa B INIOCKOM 3€pKaJle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIUIa IaJcHUsS Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEIIOr0 CBETA B CIIEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIOJEHUM Yepe3 IBETOBbIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
IOTJIONIEHKE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOEHHE AaTOMHOTO spa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanuoaktuBHble mnpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHblie peakiyu. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOIO YHCEN. DHEPrus CBA3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a M AeneHust suep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CnekTpbl U3TyYEHHUS U TTOTJIONIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CrnexTp BoaopoJa.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrpanus uzinydeHus NpupOIHbBIX MUHEPAJIOB U MPOJYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEpEHHE HSHEPIHMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAOIIMK ~ MOAY/Ib NpPEAHA3HAYeH JJIsi CHUCTEeMaTH3aluu |
0000111IeHNsT TIPEMETHOTO COJIEPKAHMS U OTBITA IEATEILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy w3ydyeHWHM JAHHOTO MOMYJS PEATU3YIOTCI W CHCTEMAaTHU3UPYIOTCS — BHUJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecmeuuBaeTcs JOCTIKCHHE NPEAMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX Pe3yIbTaTOB 00ydeHUs, (HOPMHUPYETCS €CTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (PUINUYCCKUE SIBICHHS, MPUMCHSS ITOJYYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABATh U HAYYHO OOBSICHATH (DU3MUSCKUC SIBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBAHUSA (U3NYECKUX SBJICHHI, B TOM YHUCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HaMOOJIee BaXXKHBIX JIOCTIIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y
oOyuJatomerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE IMYHOCTHBIE PE3YJIbTAThI B YACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— TPOSIBIICHHE WHTEpPECa K MCTOPHH M COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOHN (us3mueckoit
HayKH;
— [IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,
2) rpaJaaHCKOro0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXJIEHHUHU OOIIECTBEHHO 3HAUYHMMBIX M ITUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JTOCTHKCHUN (PU3UKH;
— OCO3HAHHUEC BAXKHOCTHU MOPAJIIBHO--3TUYCCKUX ITPHUHIHIIOB B ACATCIIbHOCTU y‘-IéHOI‘O;
3) 3cTeTHYeCcKOro BOCIIMTAHUS:
— BOCIPUSATHE SCTETHUECKUX KauecTB (PU3WYECKOW HaAyKH: €€ TapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HaHWE IIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOIO HHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;
— pa3BUTHE HAYYHOU JIF0OO3HATEIIBHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON EATETbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOTO 0JIATOMOTYYHSI:
— OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pasa >KU3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BXHOCTU TIPaBHJI 0€30MAaCHOTO MOBEACHUS HA TPAHCIOPTE, Ha JIOPOTax, C DIEKTPUUYECKUM U
TCIIJIOBBIM o60py21013aH1/IeM B JOMAIIHUX YCJIOBUAX,
— c(hopMHpPOBAaHHOCTH HaBbIKa pediekcuu, MpU3HAHHE CBOETO MpaBa Ha OIIUOKY U TaKOTO XKe
MpaBa y APyroro 4eaoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
— aKTHUBHOE Y4YaCTHE B DPEIICHUU MPAKTUYECKUX 3ajad (B pamMKax CeMbH, 00pa3oBaTelbHON
OpraHu3allfy, Topoja, Kpasi) TEXHOJIOTHUECKON U COLMaIbHONW HAMpaBICHHOCTH, TPEOYIOMUX B
TOM 4HCIie U GUNYECKUX 3HAHMUIA;
— UHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO ecCcHii, CBI3aHHBIX ¢ (DU3UKOIA;
7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:
— OpHUEeHTalMs Ha MpUMeHEeHHe (U3MYECKUX 3HAHUN [ peueHus 3aaad B olOsactu
OKp}’)KaI-OHIeﬁ Cp€abl, IJIAHUPOBAHUA IMOCTYIIKOB MU OLHCHKH HMX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA
OKpY>KaroIlle Cpelibl;
— OCO3HaHHE TJI00ATHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U TyTel X pPeleHus;
8) ajanTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:
— MOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMIOJHEHUH WCCIECIOBAHUHN U MPOEKTOB (PU3UIECKON
HaMpPaBJIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSM JIPYTHUX;
— HNOBBINICHUC YPOBHA CBOEH KOMIIETEHTHOCTH 4YCpe3 NPAaKTUUCCKYIO ACATCIbHOCTD,
— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHIA, B TOM YUCIe (OPMYITUPOBATH UIEH, TIOHATHS,
TUMOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;
— 0co3HaHue Ae(UIIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;



— IUIAHUPOBAHKE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTPEMIICHHUEC aHAJIU3UPOBATH U BBIABIIATH B3aMMOCBA3U IIPUPOJBI, O6H.[€CTBa N 3KOHOMHMKH, B

TOM YHUCJIE C UCITIOJIB30BaHNUECM (bl/ISI/ILIeCKI/IX 3HaHHI>'I;

— OLIEHKAa CBOMX JE€HCTBUH ¢ Y4YETOM BIMSHHUA Ha OKPYXKAIOIIYIO CpPEay, BO3MOXKHBIX

rI100aIbHBIX HOCJICZ[CTBI/If/'I.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBoeHHMs mOporpamMMbl O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHusi y oOydatomierocss OyayT c(hOpMHpPOBaHbl MeTampeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOINE TI03HABATENIbHbIC YHHBEPCAJIbHBIC YuYeOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC ICHCTBHUS, PErYJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHHN );
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINN, OCHOBAHHS 151 0000IIeHNUS
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMaTpUBAeMbIX (pakTax, JaHHBIX U
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUM;

BBISIBIISITh NIPUYMHHO--CIICICTBEHHBIC CBSI3U TPU HM3YYCHUH (PU3MUYECKHUX SIBICHUN U
IIPOLIECCOB, JI€laTh BBIBOJABl C MCIOJIb30BAHUEM JECAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod pemieHus y4deOHOM ¢u3nyeckodl 3anauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOIAIIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIETIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSATENHLHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIIOXHBIN
bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHMIO, MOJYYEHHYIO B XOJI€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOABI IO  pe3yJbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTajbHEHIIIee pa3BUTHE (U3UYECKUX MPOIECCOB, a TAKKe
BBIIBUTATh TPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3iMyHble METOJbl, MHCTPYMEHTHl M 3alpochl MpH TOHCKe U OoTOOpe
nH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MHPOPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (hOpMy NpescTaBieHus HHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMH CXeMaMM, JAuarpaMMaMiy, HHOMN
rpaduKoi U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbl M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COIIOCTABJIATh CBOM CYXKAEHUS C CYXICHHSIMH JPYIMX YYaCTHHUKOB JIHAJIOra,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXaTh CBOI TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IPY PEUICHUH KOHKPETHOH (PU3HUECKOi MpoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECCHl U PE3YJIBTATHl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThHI, JOCTUTAs KA4ECTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/Ibl;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pelIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITENIFHO COCTABJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3adayd WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IiaH €€ U3MEHEHN,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTHXKEHUS) pe3yJbTaToOB JIEATEbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ BBIMOJHEHUS (HPU3UUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB, HM3MEHMBIIHXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeloBeKa B XOJE CIOpa WIN JUCKYCCUU HAa HAYYHYIO
TE€MY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peueHHMH (QU3NYECKUX 3aJad WU B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 kJjacce MpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIHA:

o UCIIOJIb30BaTh MOHSATHUA: (PU3UYECKHME M XUMHYECKHE SBJICHUS, HaOJII0JCHHE,
JKCIIEPUMEHT, MOJEIb, TUIIOTE3a, EAMHULIBI (PU3UYECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BellecTBa (TBEpHOE, IKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBM)KEHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOJIEHCTBYIOIIAs CHUJIA,
nedopmarus (ynpyrasi, IacTHUECKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

o paznuuath sBiaeHUs (auddys3us, TEMIoBOe ABUKEHHE YAacTUIl BEUIECTBA, PAaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JIBIKCHHE, MHEPIHS, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPBIX
TeJ C 3aKperUIEHHON OCBhIO BpallleHUs, Mepeaaya JaBiIeHUs TBEPIAbIMU TeJIaMH, KUIKOCTIMHU U
razams, aTMocqepHOe JaBliCHHE, IUIAaBAaHHE TeJ, MPEBPALICHUS MEXaHUYECKOH SHEPrHH) IO
OMHMCAHUI0O WX XapaKTePHBIX CBONCTB U HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOUINX JaHHOE
(duznyecKoe SIBICHUE;

o pacrno3HaBaTh MPOSIBICHUE H3YyYEHHBIX (PU3NYECKUX SIBICHUH B OKpYXAlOIIeM MHUpE, B
TOM uncie (U3NUECKUe SIBICHUS B IPUPOJIC: MPUMEPDI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOW ¥ HEXHUBOH TMpHpOJE, ICHCTBUE CWIBI TPEHHS B TPUPOAE M TEXHUKE, BIUSHHE
aTMoc(hepHOro AaBlIeHUs Ha KUBOW OpPraHMU3M, IUIaBaHUE pbIO, ppluaru B TeJe 4eloBeKa, MPHU
TOM MEPEBOJUTH NPAKTUUYECKYIO 3ajadyy B Y4eOHYIO, BbLIEIATh CYILIECTBEHHBIE CBOICTBa
(mpu3HakK) GU3NIECKUX SBICHUM;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHUS, MCIONB3YS (hHU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSSA CKOPOCTH,
CUJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Teja, CUjla TPeHUs, JAaBlieHue (TBEPAOro Tena, MKUAKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI,
KO3(QUIMEHT TMOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KMHETHYECKas W MOTEHIMaJbHAs SHEprus),
NP OINWCAHWW TIPABWIBHO TPAaKTOBATh (U3WYECKUH CMBICI HCIIOJIB3YEMbBIX BEIWYHH, WX
0003HaueHMsI U €AMHHUIBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NUECKYIO BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPApUKU M3yYCHHBIX 3aBHCUMOCTEH
(bu3UUeCcKUX BEIHUMH;

o XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOILECCHI, UCIOJIb3Ys IpaBUiia
CJIOKEeHMsI CHJT (BJIOJIb OHOM MpsiMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEeXaHHYECKOU
SHEpruM, MpH OTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTHYECKOE BbIpaXKEHUE;

o OOBACHATH (PU3UUECKUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TEN, B TOM YUCIIE U B KOHTEKCTE
CUTyallMid TPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHO--CIICICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUYECKUX ILIAaroB C ONMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA
bU3HYeCKuX SBICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiaTh pacu€THble 3agauyd B 1—2 JelcTBUS, HCIONB3YS 3aKOHBI U (POpMYIIBL,
CBsI3bIBaloOIME (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJaud 3aluChIBaTh
KpaTKoe YCIIOBHE, TOJACTaBIATh (U3NYECKHE BEIMYUHBI B (POPMYIIBI U TPOBOAMTH PACUETHI,
HaXOJUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELICHHUs 3ajiay, OLEHUBATh PEATUCTHYHOCTh
MOJTYYeHHOW (PU3NUECKON BETUYUHBI;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (U3NYECKUX METOOB,
B ONMCAHUU HCCIIEJOBAHMS BBIJCIATh MPOBEPSAEMOE MPEAIONOKEHHE (TUIOTE3Y), pa3Iindyarh U
UHTEPIPETHPOBATH TIOTYYCHHBIA pe3ylbTaT, HAXOIUTh OMIMOKH B XOJI€ OIIBITA, JIeJaTh BHIBOIBI
TI0 €ro pe3yJbTaTaM;



o MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3UYECKUX CBOUCTB
Ten: GOopMYIUPOBATH MPOBEPSEMbIE MPENIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

. BBITIOJIHATH MPsIMbIE M3MEPEHUS] PAcCTOSHUSI, BPEMEHH, MacChl Tena, 00bEéMa, CHIIbI U
TEMIEPATYpPhl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3MYECKON BEIWYMHBI OT JIPYrod C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PAaBHOMEPHO JBUXKYILIETOCS Tella OT
BPEMEHHU JIBUKCHHUS TeJa, CHIIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KayecTBa 00pabOTKU
MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHHS OT ILIOIIAIN CONPUKOCHOBEHHUS TEJN, CHIIbI
YIPYTrOCTH OT Y/UIMHEHUS MPY)KUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBbI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCJIOBUU IJIaBaHUS TEJ, YCIOBHI paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEIOBAaHUS, COOMPATH YCTAHOBKY M BBITOJHSTH
U3MEpeHUus, CcJenysd MpeIoKeHHOMY IUIaHy, (UKCHpPOBaTh pE3yJbTaThl IOJy4EeHHOH
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE NPEIIOKEHHBIX TaOMUI W TpaduKoB, AeNaTh
BBIBO/IbI 110 pE3YJIbTaTaM UCCIIEJOBAHMUSI;

. MPOBOANTh KOCBEHHbIE M3MEpEeHHs (U3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOrO Tela, CUJla TPEHUS CKOJIbXEHUS, JaBICHUE BO3[yXa, BbITAJIKHUBAKOLIAS
CHIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHUIKOCTH TeNO, KO3(PPHUIMEHT MOJIE3HOTO ACHCTBUS
MPOCTBIX MEXaHW3MOB), CJIeNysl MPENJIOKEHHOW HMHCTPYKIMH: TPU BBITOJIHEHUU H3MEPEHUIM
coOuparh 3KCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHUE UICKOMOM BEIMYUHBI,

. coOnrofaTh TpaBWia TEXHUKH Oe3omacHOoCcTH mpu  pabore ¢ J1abopaTopHBIM
o0opynoBaHuEM;
o yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCYAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

o XapaKTepu30BaTh IPUHILIUIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPONCTB
C Oomopod Ha HX omnucaHus (B TOM 4YHCIE: NOIUIMIIHUKH, YCTPOHCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HAacoc, apeoMeTp), HCIONb3ys
3HaHMUSI O CBOWMCTBAaX (U3NYECKUX SBICHUH UM HEOOXoAuMble (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

. NPUBOJUTL MNpUMEpPbl (HAXOAUTH HMHPOPMALMIO O MpPUMEpPax) MPAKTHUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKM3HU A oOecrieyeHHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPaHEHUs 3J0pPOBbsS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karolllei cpejie;

o OCYILECTBIATH OTOOp MCTOYHHMKOB HH(poOpmanuu B HHTepHEeTe B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHUW W NyTEM CpaBHEHHS
Pa3IMYHBIX HMCTOYHUKOB BBIACIATH HWH(GOpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUMBON HIIH
MOJKET OBITh HEJIOCTOBEPHOM;

. WCIOJIb30BaTh MPHU BBINOJHEHUN Y4YEOHBIX 33/JaHUN HAay4yHO--TIONMYJSIPHYIO JUTEpaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepHalibl, pecypcbl cetu HHTepHeT, BianeTh
npuéMaMHd KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHPOpPMAMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o co3llaBaTh COOCTBEHHBIE KpaTKHE NMHCHMEHHBIE M YCTHBIE COOONICHHWS Ha OCHOBE 2-3
MCTOYHUKOB MHGpOpManuu (HU3NYECKOTO COJEpKaHUs, B TOM YHUCIe MyOJIMYHO AeNaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB MM YYeOHBIX MCCIEOBAHUH, NMPU STOM TI'PaAMOTHO
MCIIOJIb30BaTh M3YUYCHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBHICTYIIJICHHUE
[IPE3CHTALUEH;



. IIPU BBITIOJHEHUU Y4eOHBIX MPOEKTOB M HCCIEIOBAHUI pachpenessaTh OOsM3aHHOCTH B
IpyIIe B COOTBETCTBUM C IIOCTABICHHBIMM 3aJa4yaMH, CICAUTH 3a BBIIOJIHCHUEM IUIaHA
JIeMCTBUH, aJeKBAaTHO OILCHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH I'PYIIIbI, BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOZCUCTBHE, yUUTBHIBASI MHECHUE OKPY)KAIOILHUX.

K koniy oOyuenuss B 8 kijacce mpeIMETHbIC pe3ysIbTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAOIIUXCSl YMEHUI:

o HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tea, HACHIIIEHHBIN
U HEHACBHIIICHHBII Map, BIAXHOCTh BO3yXa, TEMIIEpPAaTypa, BHYTPEHHSS JHEPrus, TEILIOBOU
JIBUTATENlb, OSJEMEHTAPHBIA DSICKTPUYECKUN 3apsfl, 3JIEKTPHUUECKOE ToJe, MPOBOJHHUKH U
JURIIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MArHUTHOE TI0JIE;

o pa3nuuath sBJIEHHUS (TEIJIOBOE pACIIMPEHHE U C)KaThe, TeIlonepeayda, TeIIOBOe
paBHOBeCHE, CMayMBaHWE, KaNWULIPHBIC SIBJICHUS, HCIIAPCHHE, KOHJICHCAIUS, IUIABJICHUE,
KpucTaJIM3anusl (OTBEpJEBAaHUE), KUIIEHUE, TEeIulonepenada (TersIonpoBOJHOCTh, KOHBEKIHS,
U3IIyYEHHUE), AEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsAOB, JCHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TOJISl HA MIPOBOJHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIHS) MO ONMHMCAaHWIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINYECKOE SBIICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKHX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM dYHCle (QU3NYECKUE SBICHHUS B TMPHPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalWILIISPHBIC
SBIICHUSI B MPUPOJAE, KPUCTAIBI B mpupone, uznydenue CoiHIa, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, OOpa3OoBaHME pPOCHI, TyMaHa, HHEs, CHEra, JJICKTPUUECKHE SIBICHHUS B
atMocdepe, SIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE MoJe 3eMid, Apei( MOI0COB,
pOJb MarHUTHOTO TIOJS JJISi JKM3HU Ha 3emile, TMOJIIPHOE CHUSHHE, TPH STOM TIEPEBOJIHUTH
NPaKTUYECKYIO 3a7auy B yUeOHYIO, BBIJIENIATh CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX
SIBIICHHI,

. OIMCHIBATh M3YYEHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, MCIONB3Ys (pusnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIUIOTHI, y/eIbHasl TEIUIOEMKOCTh
BEIIECTBa, YJAeNbHAas TEIUIOTa IUIABJIEHUS, yJelbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIMEHT MOJE3HOro JEHCTBHs TEIUIOBOM MAaIlIMHBI,
OTHOCHUTEINIbHAsl BIAXHOCTh BO3/yXa, OJEKTPUUECKUH 3apsl, CHJa TOKa, DJIEKTPHUUECKOoe
HalnpsDKEHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONpPOTHUBIEHHE BeElIECTBa, paboTa M
MOIITHOCTH DJIEKTPUYECKOTO TOKA), MPH ONMUCAHWU MPABHIBHO TPAKTOBATh (PH3MUECKUI CMBICI
UCTIOJIb3YEMbIX BEIUYMH, 0003HAYEHUs U eIMHUIIbI (PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (DU3WYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

o XapaKTepu30BaTh CBOWCTBA Tel, (PHU3MUECKHE SBICHHWS W MPOIECCHI, HUCIONb3Ys
OCHOBHBIE TIOJOXKEHHUS MOJIEKYJISIPHO--KHHETHUECKOW TEOPUH CTPOCHUS BEIIECTBA, MPHHIIUI
CYINEPIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma amis
y4dacTKa 1enu, 3akoH Jxoyns—JleHia, 3akoH coXpaHeHUsI SHEPTUH, IPU ATOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

o OOBSICHATH (PU3NIECKHE TIPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYaITHIi
PaKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa: BBIABIATh NMPHUYUHHO-CIICIICTBEHHBIE CBSI3U, CTPOHTH
00BbsicCHEHHE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemaTh pacu€THble 3agauyd B 2—3 JEWCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBSI3BIBAMOIIME (DM3WUYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBHS 3aJaud 3allHChIBATh
KpaTKOE YCIIOBHE, BBISIBJIATH HEJOCTATOK NAHHBIX JJIs PELICHUS 3a7add, BBIOUPATH 3aKOHBI H



dbopmynbl, HEOOXOAUMBIE U €€ pelIeHHs, MPOBOAMTH PAacuéThl M CPAaBHUBATH IMOJIYyYCHHOE
3Ha4YeHUe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;

o pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIUTH (U3NIECKUX METOOB,
WCIIOJIb3YSl OIMCAHME MCCIEAOBAHUSA, BBIICIATH IPOBEPAEMOE IPEANOJIOKECHHE, OLEHUBATh
IIPaBUJILHOCTB IOPSIKA IPOBEIACHUS UCCIIEIOBAHMS, 1€]1aTh BEIBOBL;

o IIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3HUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tell
(KanuJUIApHBIE SBJICHUS, 3aBHCHMOCTb JIAaBJIEHUS BO3JyXa OT ero oO0bEMa, TeMmIepaTypsbl,
CKOpPOCTH IIpollecCa OCTBIBAHMS M HAarpeBaHUs I[PHU MU3JIYYCHMM OT LBETa WU3JIy4arouien
(morsjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHHUs BOIbl OT TEMIIEPAaTypbl XKHUJIKOCTH M
IUIOMAaM €€ IOBEPXHOCTH, IEKTPU3alUs TeJl U B3aUMOJCUCTBUE 3JICKTPUYECKUX 3apsALOB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yalM3allds] MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuTOB, JIEWCTBHUS MArHUTHOIO IIOJI1 HA IIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOWMCTBA  3JIEKTPOJBUIATEeNl  IOCTOSHHOLO  TOKa):  (OpPMYIMpPOBATH  IPOBEpsEMbIE
IPEJIIOJIOKEHNS, COOMpPaTh YCTAHOBKY H3 IPEIJIOKEHHOTO0 OO0OpYHOBaHHUS, OIMUCHIBATH XOJ
OIbITAa U OPMYJIUPOBATH BHIBOJIBI;

. BBIIOJIHATH TPSAMBIE MU3MEPEHHUS TEMIEPATYPbl, OTHOCHUTEIBHOM BIJIAXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANPSDKEHUS C MCIOJIB30BAHUEM aHAIOTOBBIX MPHOOPOB M JATYMKOB (DU3UYECKHUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIIOTHON MOrPEeIIHOCTH;

. IIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEJIMYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHCHUMOCTh COIIPOTUBIICHHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IONIEPEUYHOr0 CEUYEHUS U YAEIbHOIO CONPOTUBIIEHMS BEILIECTBA MIPOBOIHUKA,
CUJIBl TOKAa, WAYLIEro 4epe3 IPOBOJHUK, OT HAIPSDKEHWS Ha IPOBOJAHHUKE, MCCIEIOBAaHUE
IOCJEI0OBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IUIAHUPOBATh
HCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs NPEI0KEHHOMY IUIaHY,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBUCMMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM HCCIIECIOBAHUS;

. MPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (U3NYECKUX BeIMUYMH (yAelbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBICHHE MPOBOJHHKA, paboTa M MOIIHOCTh DJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEAIOKEHHOMN
WHCTPYKIUH, U BBIUUCIIATH 3HAYCHNUE BEIINYUHBI,

o coOnrofaTh NpaBWJa TEXHUKHM O€30MacHOCTM Mpu  paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;
. XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX NMPHUOOPOB M TEXHUUYECKUX YCTPOICTB

C OMOpOM Ha MX omMcCaHHs (B TOM YHCIE: CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETpP, CUETUHK DJIEKTPUUECKONM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpaHUTENH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOTO TOKa), MWCIOJIb3YysS 3HaHUS O CBOWMCTBAX
¢du3nueckux sSBICHUH U HEOOXOqUMbIe (PHU3MUECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOHCTBA U U3MEPHUTENbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (OKHUJKOCTHBIH TEpPMOMETpP, TEPMOC, TIICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMs, AJIEKTPOCKON, PEOCTaT), COCTAaBISTH CXEMbI
IEKTPUYECKUX LENel € IMOCIENOBATEIbHbIM M NapauIeIbHBIM COECIUHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB AJIEKTPUUECKUX IEeMel;

. OPUBOAUTH TpPUMEPHl (HaXOOUTh MHGOPMAIMIO O TMpHUMepax) MPaKTUYECKOTo
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWI B IMOBCEJIHEBHOW >KU3HU A o0OecrieyeHus 0e30MacHOCTH
npu oOpaimieHuu ¢ OpuOOpaMu U TEXHUYECKUMH YCTPONMCTBAMHU, COXpPAaHEHUS 3/0POBbS M
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKpY Kalollei cpejie;

. OCYILIECTBIATh MOUCK MH(pOpMaLUK (PU3HUECKOTO cojiepxkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOTMOJHUTEIbHBIX HCTOUYHHUKOB BBLIEIATH
UH(POPMALINIO, KOTOPast SIBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;



o WCTOJIb30BaTh TMPU BBIMOJHEHUN Y4YEOHBIX 33/JaHUN HAyYHO--TIOMYJSIPHYIO JUTEpaTypy
(GU3M4ecKoro coJepXkaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTh VHTepHeT, BlaleTh
npuéMaM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYI'YIO;

. CO3/1aBaTh COOCTBCHHBIE NHUCHMEHHBIE W KpaTKHWE YCTHBIE COOOImeHus, 0000mmas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3UUECKOTO COAEP’KaHUs, B TOM UYHUCIIE MyOJINYHO
IPEACTaBIATh PE3ylbTaThl IPOEKTHOM WM HUCCIEN0BATEIbCKON JEATENBHOCTH, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIIJICHUE TPe3eHTalueH;

o IpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCICIOBAaHUN (DU3UYECKHX MPOIIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBHHU C IMIOCTABICHHBIMH 33Ja4aMH, CICIUTh 32
BBINOJIHEHUEM IUIaHa JIEHCTBUA M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIN
BKJIaJl B JICSITEIBHOCTh T'PYIIIbI, BHICTPAMBAaTh KOMMYHHKATHBHOE B3aUMOCHCTBHUE, MPOSBIISSL
TOTOBHOCTb pa3periaTth KOH(IUKTHI.

K xonmy oOydenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHI:

° WCIIONB30BaTh TMOHATHSA: CHCTeMa OTCu€Ta, MaTepHalibHas TOYKa, TPaeKTOpPHS,
OTHOCHUTEIILHOCTh MEXaHHUYECKOTO JBIKEHUS, nedopMmarus (ynpyras, IuracTudeckas), TpeHUe,
HEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh U IMEPEerpy3Ku, LEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TEJO, LIEHTP THKECTU TBEPJIOTO TeJla, pABHOBECHE, MEXAaHUYECKUE KOJICOAHUsI M BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, [IKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPhl UCITYCKAHHS M IMOTJIONMIEHUs, ab(da-, Oera- u
ramMma-u3J1y4deHus, U30TOIbI, epHas YHEPTeTHKA;

° paznuuaTh SIBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE IBW)KEHHE, KoiebarerabHOoe
JIBIDKCHHE (3aTyXawllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBWKEHUE,
OTpaKE€HUE 3BYKa, MNPSIMOJIMHEIHOE pPachpoCTpaHEHUE, OTPaKEHUE U NPEIOMIIEHHE CBETa,
MOJIHO€ BHYTPEHHEE OTpPaXKEHUE CBETa, Pa3IOKEHHE Oeloro cBeTa B CHEKTP U CIIOXEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAaKTUBHOCTh, BO3HWKHOBEHHUE
JUHEWYATOr0 CIEKTpa HM3IyYEHHUs) IO OMHCAHUI0 WX XapaKTePHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

° pacro3HaBaTh MPOSIBIICHWE MU3YYCHHBIX (PU3MUECKUX SBJICHHM B OKpYKaroliemM Mupe (B
TOM 4HCJIe (PU3UUECKue sIBJICHUS B PUPOJIC: MPUITUBHI U OTJIUBBI, ABMKEHUE T1aHeT ConHeuHOU
CHUCTEMBbI, PEAKTUBHOE [BW)XEHHE J>KUBBIX OpPraHM3MOB, BOCIPHUSTHUE 3BYKOB JKUBOTHBIMU,
3eMJICTPSICEHNUE, CEMCMHUYECKHE BOJIHBI, I[yHAMHU, 9XO0, I[BETAa TeJ, ONTHYECKUE SBICHUS B
npupoje, OHONIOTHMYECKOe JEeHCTBHE BUAMMOTO, YJIbTPa(UONETOBOTO U PEHTTEHOBCKOTO
W3JIY9CHHUH, €CTECTBEHHBIM paaUOAKTUBHBIA (OH, KOCMHUYECKHE JIy49H, PaJHOAKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJMOAKTUBHBIX HU3IYYEHUM HA OpraHu3M
YEJI0BEKa), MMPU ITOM TEPEBOJIUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO, BBIJICTSATh CYIIECTBEHHBIC
CBOIicTBa (pU3HAKK) PU3NIECKUX SBICHUI;

° OTHCHIBAaTh M3YUYCHHBIC CBOMCTBA TeI M (PU3MUYECKHE SIBJICHHS, MCTOJB3Yys (pr3nueckue
BEITMYUHBI (CPEIHSS M1 MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JBIKEHUHU, YCKOPEHHUE,
nepeMenieHne, MyTh, YIJoBas CKOPOCTb, CHUJIa TPEHUs, CHJIa YIOPYrOCTH, CHUJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO TAaJCHHS, BEC Tella, UMIYJIbC Tella, UMITYJIbC CHJIBI, MEXaHWYEeCKas
paboTa U MOIIHOCTh, MOTEHIUATbHASI SHEPTUsS Tela, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATBHAS SHEPIHS CXKATOW TPYXKUHBI, KUHETHYECKas SHEPTUsi, TOJHAs MEXaHWYecKas
DHEprusi, MepUoJ M YacToTa KoJeOaHWi, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,



CKOpPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUS CpPElbl), IPH OMUCAHWU NPABWIBHO TPAKTOBATh
buznyecKuil CMBICT UCHOIb3YEMbIX BEJIMYUH, 0003HAUEHUS U €AUHMIIBI (U3UYECKUX BEIUYHH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIOIINE JNAaHHYIO (DU3MUECKYIO BEITUYMHY C IPYTUMHU BEIUYHHAMH,
CTPOUTH rpapuKy U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pu3MyecKHe SIBICHHUS M MPOLECCHI, MCIONb3YS 3aKOH
COXpaHEHUS SHEPTruH, 3aKOH BCEMHPHOTO TITOTCHMSI, MPUHILIMII CYNEPHO3UIUN CHUJI, TPUHIUI
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMIIYJIbCa, 3aKOHbI
OTpPaKCHUsSI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsSJA0BOIO M MAacCOBOTO YHUCEN MPHU
SJCPHBIX PEaKIUsIX, IMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTUYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3NUECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 2—3 M3Y4YCHHBIX CBONCTBAa (DM3WUYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemiath pacu€THbIe 3a/1a4dl (OMUPAOIIMECs HA CUCTeMY M3 2—3 ypaBHEHUM), HUCIONb3YS
3aKOHbI U (OPMYIBI, CBs3bIBAIONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHaIN3a YCJIOBHS
3a/la4l 3allMChiBaTh KPAaTKOE YCIIOBUE, BBIABJIATH HEAOCTAIOLIME WJIM HU30bITOYHBIE JAHHBIE,
BbIOHpATh 3aKOHBI M (HOPMYIIbI, HEOOXOIUMBIE AJI PEUICHUS, TPOBOAUTH PACUETHI M OIICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUCHUs (PU3MYECKON BETMIHHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3UIECKHX METOIOB,
UCIIONIB3YSl OMHCAHHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBAThH
IPABWIBHOCTb IOpPSJIKA IPOBEACHUS MCCIEA0BaHUsA, JelaThb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

. MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUECKUX SBJICHUN WM (PU3NIECKUX CBOWCTB TEJ
(u3yueHnue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUS PHEPrUM, 3aBUCUMOCTH IE€pPHOJA
KoJie0aHU# MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KOJieOaHUH, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3lIOKEHHE Oeoro
CBETa B CIEKTP, U3yUEHHE CBOMCTB M300paXeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs
npeaMeTa B coOMparoliei JTMH3€e, HaOII0A€HNE CIUIOMIHBIX U TMHEHUYaThIX CIIEKTPOB U3ITyUCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyAOBaHUS, ONUCHIBATH X0
OTbITA U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

. IPOBOJIUTH TPH HEOOXOAMMOCTU CEpPHI0 MNPSAMBIX H3MEPEHUH, ONpeAessisl cpelHee
3HaYeHHEe U3MepsieMoil BelnnuuHbI ((POKYCHOE pacCcTOsIHHE cOOMPAIOLIEH JIMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

. MPOBOANTh HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHMH C HUCIHOJIH30BAaHHEM
NOPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM IBMKEHHH Oe3
HAYaJIbHOM CKOpPOCTH, Iepuoja KojeOaHWH MaTeMaTHYeCKOro MasTHHKAa OT JUIMHBI HUTH,
3aBUCHUMOCTH YTJIa OTPa)KEHUSI CBETa OT yrija MajJeHHs U yriia IpeJoMIICHUs OT YIiia MmaJeHus):
IUTAHUPOBATh HCCIIE0BAaHUE, CAMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIUYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIeI0BaHUS;

. MPOBOANTh KOCBEHHBIE U3MEpPEHHUS (PHU3UUYECKHX BEIHYMH (CpPelHSAS CKOPOCTh H
YCKOpEHHE Tejla MpU PABHOYCKOPEHHOM [BHUKEHHH, YCKOPEHHE CBOOOJHOTO MaJieHus,
KECTKOCTD MPYKUHBI, KOIPPUIIMEHT TPEHUS CKOIBKEHHUS, MEXaHWYecKasi paboTa U MOITHOCTb,
4acToTa U MepHoJ KoJeOaHUN MaTeMaTUYeCKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHUJia
coOuparomied  JHMH3BI, pAAMOAKTUBHBIN  (OH): MIaHUpPOBaTH H3MEpEHUs, CcoOupaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBINIOJIHATH U3MEPEHUs, CIAEAYS NMPEI0KEHHON HHCTPYKIIUH,
BBIUMCIISTH 3HAYEHHE BETMYMHBI M aHAJIM3UPOBATh MOTYYEHHBIE PE3YJIbTaThl C YUYETOM 3a/1laHHOM
MOTPEIIHOCTH U3MEPEHUN;



o coOmogaTh TpaBWia TEXHUKUM Oe30macHOCTH Tpu  pabore ¢ J1abOpaTOpHBIM
000opyI0BaHUEM;

o pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3UUECKUX MOJIEICH: MaTepraabHas TOUKa,
abCoIIOTHO TBEPIOE TEJIO, TOUCUHBI HCTOYHHUK CBETA, JIy4, TOHKAS JMH3a, IUIAHEeTapHasi MOAEIh
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/1pa;

o XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUUYECKHX YCTPOHCTB
C OMoOpoil Ha WX OmucaHus (B TOM YHCIE: CIHIOMETp, NATUYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHs, pakeTa, OJXOJOT, OYKH, IEPUCKOI, (QoToanmapar, ONTHYECKHE CBETOBOJPI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUSA O CBOMCTBAaX (U3NYECKUX
SIBJICHUI 1 HE0OXOIUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o UCIOJB30BATh CXEMBl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB W TEXHOJIOTHYECKHUX TIPOLIECCOB TMPU PEUICHUH Yy4eOHO--
NPAaKTHYECKHUX 3a7a4, ONTHYECKHUE CXEMBI JUI TIOCTPOCHHS M300paKeHNH B IJIOCKOM 3epKae U
coOuparoIei TMH3E;

o OPUBOIUTE TOpUMEPHl  (HaXOAUTh HHGOPMAIMIO O TPUMEpax) MPaKTHYECKOTOo
UCIIONIb30BaHUS (PM3MYECKUX 3HAHWH B IMOBCEAHEBHOMN JKM3HU JJIsI 0OecredeHus: 0e30MacHOCTH
npu OOpamieHuu C MpuOOpaMM W TEXHHUUYECKUMH YCTPOHCTBAMH, COXPAHEHHUs 3J0POBbS M
COOJTIOICHUSI HOPM HKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH Cpefe;

o OCYIIECTBIISAITh TOUCK HWHpopManuu (U3NIECKOTO coaepkanuss B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIHMPYsS  TOMCKOBBI  3alpoc, HAXOAWUTh MYTH  ONPEACTICHHUS
JIOCTOBEPHOCTH TIOJIy4EHHOW MH(OPMALUK Ha OCHOBE MMEIOIUXCS 3HAHUW U JIOTIOJHUTEIBHBIX
HCTOYHUKOB,;

o UCIIOJIb30BATh TIPH BBHIOJHEHUH Y4eOHBIX 3aJaHUil HAY4YHO--TIOMYJISAPHYIO JUTEPATypy
(U3NUECKOTr0 CONEpXKaHMS, CIPABOYHBIE MaTepHajbl, pecypchl ceth HHTepHeT, BlaaeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus MH(GOPMALMH W3 OIHOW 3HAKOBOW
CHCTEMBI B JIPYT'YIO;

. co3/1aBaTh COOCTBEHHBIEC IMCEMEHHBIE U YCTHBIE COOOIICHHUSI HA OCHOBE MH(POPMAIINU W3
HECKOJIbKUX HCTOYHHMKOB (PU3MUYECKOTO cOJEepKaHMs, MyOJIMYHO MpPEJICTaBIATh Pe3yJIbTaThl
NPOSKTHON WJIM HCCIIEI0BATENbCKON JIEATENIbHOCTH, TPH OSTOM TPAaMOTHO HCIOIbh30BaTh
U3y4eHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COTPOBOXKIATh BHICTYIUIEHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpossbre)
n/m NporpamMmbl Bcero Oé{ TPOJBHDIC pﬁaKaneckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pazgen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKOLIEr0 MUpa
11 dusuka - HayKa 0 IMPHUPO/IE 2 bubnmorexa LIOK
' YyKa O HpHpo https://m.edso0.ru/7f416194
bubnunoreka LIOK
12 DH3HICCKHE BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcrecTBeHHOHAy4HBIH METO MTO3HAHUS 2 1 hitps://m.eds0o.ru/7f416194
Htoro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeJIEeHUS 0 CTPOCHUH BelllecTBA
2.1 CtpocHue BelecTBa 1 bubmnorexa [IOK
' p m https://m.eds00.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 5 1 bubmuoreka [IOK
' BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 2 bubnmorexa [IOK
' P m https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bu6nmorexa LIOK
31 Mexaruyeckoe npikeHne 3 https://m.edso00.ru/7f416194
but6mmorexa [IOK
3.2 Muepuus, macca, mioTHocTs 4 1 https://m.edso00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupet e 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bub6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edsoo0.ru/7f416194
bubnunoreka LIOK
4.2 Jlasnenne xuaKkoCTH S https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 Atmoceproe naseiie 6 https://m.edsoo.ru/7f416194
44 JlercTBrE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 Bu6muoteka [JOK
' HUX TEJI0 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubnunoreka LIOK
>1 Pabora u mompocTs 3 . https://m.edso0.ru/7f416194
bubmuoreka [IOK
52 Hpoctbie MexaHH3MEI > . https://m.edso0.ru/7f416194
bubnunoreka LIOK
53 Mexanuteckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI

Pa3nes 1. TenJioBble siBJIEHUsI

1.1 CtpoeHue u CBOIMCTBA BElECTBA 7 ﬁggg'jl/ﬁee%ig)orﬁﬂ f4181ce
bubmuorexa [JOK

12 Teruiosbie mporeccy! 21 . > https://m.edsg.ru/7f418lce

Hroro mo pazueny 28

Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS

21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK

' UX B3aHMOJEHCTBIE https://m.edsoo.ru/7f4181ce

2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 20 1 7 ﬁgg;?/(r)rfeelijas(l)f)or{f/7 f4181ce
bu6nmoreka [JOK

23 MarHuTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK

24 DEKTPOMArHHTHAS HHIYKIAA 4 https://m.edsoo.ru/7f4181ce

Hroro mo pazmeny 37

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JBMKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozerictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue KoJe0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMarHuTHOE MO0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 5 bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 bubmorexa [IOK

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



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

Hroro no pazueny 15

Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK

51 Hcnyckanue v noriomneHue cBeta aToMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

52 (TpocHIe aTOMHOrO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

5.3 SInepHble peaknun 7 1 https://m.edsoo.ru/7f41a4a6

Htoro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb

6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [JOK

' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27 \



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Komriecrso tacon JIeKTPOHHBbIE HU(POBHIE
Ne Tema ypoka Kontpo  Ipaxtn  [lara 06pa301:33TeJILHLIe b
n/n Bcero JbHbIE yeckue  M3y4YeHHs
padorel  padoThI Pecypet

1 ®usuka — HayKa O pUpoe. ABIEHUS IPUPOIBI 1

2 du3nuecKkue IBICHUS 1

3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1
Ypok-uccienoBanue "M3mepenue temmnepaTypsl Ipu

4 IIOMOIIX KUJKOCTHOTO TEPMOMETPA U 1aTYUKA 1 1
TeMIepaTypsl"”

5 MeTO,[[I:g Hay4HOTO MO3HAHNA. Onucanne PU3NIECKUX 1 BI/I6J'I.I/IOTCK8. HOK
SIBIICHUI C IIOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aJIbHOCTh

6 noJéTa MmapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOIbIIIE, 1 1
4yeM OoJIbIIe BhIcOTa Mmycka"

v Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6mmoteka IIOK
CTPOEHHE BEIIEeCTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHME YacTHUII BEIIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «ONbITH O HAOIIOJEHUIO TETIOBOTO 1 1
pacCIIUPEHUS Ta30B»

10 = ArperarHbIe COCTOSIHHSI BEIIECTBA 1
OCoOEHHOCTH arperaTHBIX COCTOSTHUM BoIbl. O000ImeHNe

11  mo pasneny «HeIfBOHaqaanHe CBe,Z[CHI/ISI)IO CTpoeHEIH 1 EH@I_HOTeKa HOK
BEIICCTRD) ttps://m.edsoo.ru/ff0a0378

12 Mexannueckoe aBuxkeHue. PaBHoOMepHOe U 1 bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHHIBI cCKOpOCTH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

bu6nmoreka [IOK

14 PacueT nyTu u BpeMeHH JBIXCHHUS https://m.edsoo.ru/ff0a0ae4
15 HMuepuwms. Macca — mMepa HHEPTHOCTH Tell ]f?tptlgg:l;llcr)r?éjasg)(.)rllf/fanOclo
16 IInorHOCTE BeltecTBa. Pacuer maccesl 1 00beMa Telia 1mo bub6nmoreka [IOK
€ro TUIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 Hau60pa'ropHa51 pabota «OrnpeneneHue MmIOTHOCTH
TBEPIOrO TeNa»
18 | Pemenwme 3amad o teme "IlmoTHOCTH BemecTBa" bubmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepucTHKa B3auMoaericTus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabGopaTtopHnast pabora «3yueHue 3aBUCUMOCTH
20 | pactspkenus (nedopmannn) Ipy>KMHBI OT TPUITIOKEHHOM
CHUJIBI»
21  [[SBnenue Tarorenus. Cuma TSHKECTH
29 CBs13b MEX]Iy CHIJION TSDKECTH U Maccoil Tena. Bec Tena. bubmmoreka [JOK
Pemrenue 3anau o teme "Cuna tsixect” https://m.edsoo.ru/ff0al778
23 Cuna TspKeCTH Ha IpYrux Iuianerax. Gusndeckue bubnnorexa [JOK
XapaKTePUCTHKH TUIAaHET https://m.edsoo.ru/ff0a1502
bubnnorexa [JOK
24 Wswepenne cun. JlasamomeTp https://m.edsc]i).ru/fanchc
bubmuoreka [JOK
25 | Bec Tena. Heecomocts https://m.edscﬁ).ru/ff0a1778
26 CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM IPSMOM. bubmuoteka [IOK
PaBHOzelCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 | Pemenwue 3amau no teme "PaBHOzAecTBYIOMAs Crur”
28 | Cuna TpeHus u e€ BUIbl. TpeHHe B MPUPOJIE U TEXHUKE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «3ydeHne 3aBUCUMOCTH CHIIBI Butmiorexa [[OK
29 | TpeHWs CKOJBKCHHS OT CHJIBI JABJIICHUS U XapakTepa

COIIPUKACAOIIUXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8
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Pemienue 3amay Ha onpeeneHue paBHOACHCTBYIOIIEH

30
CHJIBI
31 Pemenue 3ama4 no remam: «Bec tenay, «'paduueckoe Bu6mumoteka [JOK
u3o0pakeHue cuin», «Cuiibl», «PaBHOAEHCTBYOMIAS CHII» https://m.edsoo.ru/ff0alde0
KoHnTtposbHast pabota mo TemaM: «MexaHu4ecKoe
32  jpBmwxeHuey, «Macca, IIIIOTHOCTEY, «Bec Tenay,
«I"padunueckoe nzodpakeHune cuiny, «CHITbI
33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS bubmuorexa [IOK
JIaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiienue ra3za. 3aBUCUMOCTbD JIaBJICHUS ra3a OT 00bEMA, bubnunoreka LIOK
TEMITEPATYPBI https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHust TBEPABIMU TEJIAMHU, KUIKOCTIMU U bubnunoreka LIOK
razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBlIeHHE B )KUJKOCTH U T'a3e, BBI3BAHHOE JICHCTBUEM bubnuoreka [{OK
CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBneHue B )KUIKOCTHU U ras3e. bubmmoreka [JOK
3akon ITackaisy https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 | Coobmatomuecs cocyp! https://m.edsc]i).ru/ff0a2970
39 | T'mppaBnuueckuii mpecc BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a3136
40  Manomerpsl. [TopirHeBO# JKUAKOCTHBIN HAcOC
41 | Atmocdepa 3emsiu U IPUYHUHBI €€ CYIIECTBOBAHUS ]f?tl/tISg:I;I/?nT.GeIijaS(])_E)(.)rIJ/fanZbSa
42  Bec Bo3nyxa. ATMoc(hepHOe JaBlieHHe Eﬁsﬁ/ﬁée?si?rﬁ/ﬁOaZbSa
43  UMsmepenue atmochepHoro naBienus. OneiT Toppuueniu ﬁgg:ﬁ;?;%i?ﬁlﬁoﬂ da8
44 3aBUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HAJl bubmuoreka [{OK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue Ha bu6muoreka [JOK

Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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46

Pemenue 3amay o reme " ATmocdepHoe napieHue"

47 JlelicTBHE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubmuorexa [JOK
ApxuMezoBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «OnpeeneHrne BEITATKUBAIOIICH 1 bubmmoreka [JOK
CHUIBI, IEUCTBYIOMICH HA TEJIO, IIOIPYKECHHOE B KUIKOCTH) https://m.edsoo.ru/ff0a33fc
JlaboparopHas pabota o teme «ccnenoBanue
49 3aBI/ICII)/IMOETI/I B(Ia)ca TENa B BOAC OT oGLéfaa MOTPYKEHHOMU B 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a3514
KUJKOCTb YacTH Tela»
bubnuoreka [{OK
S0 | Inasamme Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpynpoBaHue apeoMeTpa Uiu
51 | KOHCTpyHMpOBaHUE JIOJKH U OIpeesieHue e 1
rpy30M0abEMHOCTH"
o | e i e, DTS VIS e BuGorra LOK
’ ’ https://m.edsoo.ru/ff0a3654
U Ta30B»
53 KonTponbnas pabota no teme «/laBneHue TBepabIx Ted,
JKUJKOCTEH U Ta30B»
bu6mmoteka IIOK
>4 Mexanuueckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmorexa LIOK
55 MowmmHoCTh. EMMHHIB MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccaenosanue "Pacy€r MOIHOCTH, pa3BUBAEMON 1
pu noabEME 10 JecTHuLe"
57 | Ilpocteie Mexanu3Msbl. Poruar. PaBHOBecue cui Ha pbryare
Poruaru B Texnuke, ObITy U nipupoje. JlaboparopHas bu6muoreka [JOK
58 . 0.5 )
pabota «VccieoBaHue yCIOBHI paBHOBECHSI phlyaray https://m.edsoo.ru/ff0a478e
59 | Pemenwue 3a1a4 o TemMe «Y CIIOBUS PABHOBECHS phlyara bubmorexa [IOK
https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neiicTBUS MEXaHU3MA.
60 JlaboparopHas pabota «M3mepenue KIIJl HakiaoHHON 0.5

IIJIOCKOCTH»



https://m.edsoo.ru/ff0a3276
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bu6nmoreka [IOK

61  Pemenwue 3amau o teme "Pabora, monrHocTh, KIT/] 1 https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckasi ¥ NOTEHIMAIIbHAS 1 Bu6mumoteka [JOK
SHEPIHsI https://m.edsoo.ru/ff0a4252

63  3akoH coXpaHEHUS MEXaHWYECKOH SHEPTUH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
VYPoK-3KCIEpUMEHT 0 TeMe "DKCIepUMEHTAIbHOE

64 | ompenencHUE U3MEHEHHS KHHETUYECKOW Y TMTOTCHITUATBHOM 1 1
SHEPTUHU MPHU CKATHIBAHUU TE€JIa MO HAKJIOHHOM IIOCKOCTH"

65 KonTtponpsHas padora no teme «Pabora 1 MOIITHOCTB. 1
OHeprus»

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 Bbu6motreka [JOK
"MexaHu4eckoe ABMxXeHne" https://m.edsoo.ru/ff0adee6
Peseprurlit ypok. Pabora ¢ Texkctamu no teme "JlaBnenue bubnuoreka [{OK

67 N . 1 .

TBEPABIX TEJ, )KUIAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprHblit ypok. Pabora ¢ Tekctamu o teme "Pabora.

68 ; 1
MomHOCTh. DHeprus

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Konrpo  Ilpakru  Jlara oOpa3oBaTe/ibHbIE
n/n Bcero JbHbIE yeckue  M3Yy4YeHHs
pecypcsl
padorel | padoTHI
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM bubmuorexa [JOK
1 1 .
TEOPUH M UX ONBITHBIC TIOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHUM 1 bubnuorexa [JOK
BEIICCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOWCTB TBEPIOTO, KHUJIKOTO M ra3000pa3HOTro
4 COCTOSTHUH BEIIECTBA HA OCHOBE MOJIOXKEHUI 1
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 K aMmop(dHbI€ Tena 1 bubmorexa HOK
PHCTALTIHECCKHE H aMop . https://m.edsoo.ru/ff0a5800
5 CmauuBanue 1 KanuisipHOCTh. [loBepxHOCTHOE 1 bubnnoreka [JOK
HaTSDKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1
TETIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH 1 bubnuoreka [IOK
SHEPrUM https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buper Temonepenasu . https://m.edsoo.ru/ff0a6412
LU renmonsix eaolirs scuiects 1 warepianos s o | ) ) ubmiorera LIOK
" m p B https://m.edsoo.ru/ff0a65c0
3HEeprocOepex eHus
bu6nmoreka [JOK
12 | KounuecTBO TEIIOTHL. Y aeabHAas TEIIOEMKOCTb 1 https://m.edsoo.ru/ff0a6976
13 | VYpaBaeHue TeruioBoro Oananca. TermiooOMeH U TerIoBoe 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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paBHOBECHUEC

https://m.edsoo.ru/ff0a7088

JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS

bu6mmoreka [IOK

14 TGHJI(')‘O6MeHa IIPY CMELIMBAHUU XOJIOAHOU U ropsiyeit https://m.eds00.ru/ff0a6a98
BOJIbI
15 Pacuyer konuuecTBa TEIIOTHI, HEOOXOAUMOTO ISt
HArpeBaHUs Tella U BBIISISIEMOT0 UM IIPH OXJIAKICHUU
16 JlaboparopHnas pabota "OnpeneneHue yaenbHOu bubnmoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0abbb0
17  Dwueprus tormBa. Y AelbHAas TEIUIOTA CTOpaHUs bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBrneHue 1 OTBEpAEBAHNE KPUCTAIIMYECKHUX Tell. bubnnoreka [JOK
VY ienbHas TEIIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
JlabGopaTtopHas pabota "OnpeneneHue yaeabHON TEMI0ThI bubnuorexa [JOK
19 " )
[UIABJICHUS JIbJIA https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 | ITapooOpazoBanue u KoHAcHcaIus. cnapeHue hitps://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U
21 KOH,Z[eHcaI_II/IiI/I. 3aBUCHUMOCTh TeMF;IepaI;prI KHUIIEHUS OT bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTaBJICHHS
BnaxnocTs Bo3ayxa. Jlaboparopnas pabota bubnnoreka [JOK
22 . " .
OmnpezeneHre OTHOCUTEIILHOM BJIAKHOCTH BO3TyXa https://m.edsoo.ru/ff0a7628
23  Pemenwue 3a1a4 Ha onpe/IeIICHNE BIAKHOCTH BO3TyXa
24 [Ipunnuns! paboTs! TemnoBbIx aBurateneil. [laposas
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHUs
o5 KIIJI renmoBoro asurarefs. TenaoBbIe IBUTATEIHN U bu6mmoreka [JOK
3alMTa OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHCHHSI U TTPEBPANICHIS SHEPTUH B TETUIOBBIX
mporeccax
27 [TonroroBka k KOHTPOJIEHOU paboTe 1o Teme "TernsoBble bubmuoreka [IOK
siBJieHus. MI3MeHeHre arperatHbiX COCTOsSTHHMN BemecTBa" https://m.edsoo.ru/ff0a83f2
o8 KonTponbhas pabota no teme "TennoBsie iBIEHUS. bubnnorexa [JOK

3menenue arperaTHbIX COCTOSIHUM BCH_ICCTBa"

https://m.edsoo.ru/ff0a86ae
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29

DnekTpu3anus Tei. J[Ba poja 3JeKTpHUUECKUX 3apsiioB

Ypoxk-uccienopanue "IaeKTpU3aus Tea UHIYKIUEH U

30 i 1
IPU CONTPUKOCHOBEHUH
. bubmuoreka [JOK
31  BzaumopeiicTBue 3apsiKeHHBIX Tel. 3akoH Kymona https:/m.edso0.ru/ff0ag7e4
DnekTpuyeckoe noJie. HampsiykeHHOCTD 3JIEKTPUYECKOTO bubmuorexa [JOK
32 . .
noJist. [IpUHIUT Cyneprno3HIIUK ISKTPUIECKUX MOJISH https://m.edsoo.ru/ff0a8a0la
33 Hocurenu snexkrpuueckux 3apsaoB. DJIeMEHTapHbIN 3apsi.
Crpoenue aToma
34 [IpoBOgHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS bubnnorexa [HOK
9JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB DJIEKTPHUUECKHUX bubnmnoreka [JOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMUS. bubnuorexa [JOK
VICTOYHUKH DIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 | JleHCTBHS IEKTPHUUECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JleficTBre 371EKTPUUECKOTO MO HA 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
39  DnekTpuuYecKuil TOK B METaJIaxX, JKUAKOCTSIX U razax bubmorexa HOK
’ https://m.edsoo.ru/ff0a9838
40 Dnektpudyeckas IeMb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlabopatopHas pabota "M3mepenue u 05 bubnmnorexa [JOK
peryJMpoBaHHe CHJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HarnpspkeHue. Bonbtmetp. JlabopaTopHas bubnuotexa [JOK
42 n " 0'5 .
pabota "M3MepeHune u peryaupoBaHue HaNPsHDKEHUS https://m.edsoo.ru/ff0a%e14
43 ConpoTuBieHNe MPOBOAHMKA. Y JENBHOE COIIPOTUBIIEHHE bubnmnoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHast paboTta "3aBUCUMOCTH JJIEKTPHIECKOTO Bubnmorexa [IOK
44 conmpoTHUBJICHHS MPOBOJHHUKA OT €0 ATUHBI, TUIOIIA TN 1

MONEPEYHOro CeueHus: U MaTepuana”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA. 3akon Oma JJIA

bu6mmoreka [IOK

45
y4acTka Ieru https://m.edsoo.ru/ff0aad4a
JlaboparopHuas padota "HccrnenoBanue 3aBUCHMOCTH CHITBI
46  Toka pI/I . ero It)le e3 CBI/ICTOI[ OT CONPOTHUBIICHUS bubmorexa LHOK
> MRV pes p P, p,, https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HAPsHKEHUS Ha Pe3UCTOpe
47 [TocnenoBarenbHOE U NapaIeIbHOE COSAMHEHUS
MIPOBOJHHUKOB
JlaGopaTtopHnas pabota "I[IpoBepka nmpaBuiia CJI0KECHHS
48  Ham SII))KCHII)/If/'I npn nocJie (?BaTeIJ)ILHofa COCIMHEHUH JIB bubmorexa LHOK
P " p 4 A ByX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlaGopaTtopHnas pabora "IIpoBepka nmpaBuia JijIsl CUJIbI TOKA bubnmnoreka [JOK
IPH MapajuIeIbHOM COCMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npumeHenue 3akona Oma asis bubnmnoreka [JOK
Pa3IMYHOTO COCAMHEHUS TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MOILITHOCTB AEKTPUYECKOTO TOKA. 3aKOH bubnnorexa [HOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenenenue paboOTh U bubnnoreka [JOK
52 " .
MOIIIHOCTH 3JIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE IIETH U MOTPEOUTENN HIEKTPUIECKOM bubnuotexa [JOK
53 .
sHepru B ObITy. KopoTkoe 3ambIkaHne https://m.edsoo.ru/ff0ab660
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "3JJIJeKT WYECKHE 3aps[ bl. 3a psDKeHHLIe Tena v uX bubmorexa LHOK
pH PALBL. Sapst o https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUS. [1OCTOSHHBIN 3EKTPUUECKUN TOK
KontponbHas padota o Teme "IIEeKTPpUUIECKUE 3apsiibl.
55 3a }I)il:()eHHLIe Tl:;J'Ia U UX B3aUMO, eﬁCTBII)/IH HOCTosanIiI?I bubmorexa HOK
p N 8 ’ https://m.edsoo.ru/ffO0abea8
ANEKTPUIECKUIN TOK
56  IlocTosiHHBIE MArHUTEI, UX B3aUMOJCHCTBHE
57 VYpok-uccnenopanue "M3ydeHne nosueil moCTOSTHHBIX bubnmuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojae. MarauTHoe 1moje 3eMIIH U €ro 3HaUCHHE bu6nmoreka [JOK
58 )
IUIS JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 | OmeiT Dpcrena. MarHUTHOE IOJIE AIEKTPUIECKOTO TOKA bubnuotexa [JOK
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MaramTHOE T10J1e KaTyHIIKH ¢ TOKOM

https://m.edsoo.ru/ff0ac1d?2

[IprMeHeHue 3JIeKTPOMarHuToB B TexHUKe. JlaboparopHas

bu6mmoreka [IOK

60 | pabora "U3yueHue I'['GI/ICTBI/ISI MarHUTHOTO TOJIA Ha 1 0.5 https://m.edsoo.ru/ff0ac74a
MIPOBOJHUK C TOKOM
DNeKTpOoABUTaTeh OCTOSIHHOTO ToKa. Vcnonb30Banue

61 ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U Ha 1 bubnmoreka [JOK
tpaucnopre. JlaboparopHast pabora "KoHcTpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
U3ydeHue padoThI dNIeKTpoaBUTaTess"

62 Onbrtel @apazest. 3aKOH JIEKTPOMArHUTHOW MHYKIIUU. 1
[IpaBuino Jlenna
Onekrporerepatop. CrocoObl NOTyYEHUS NEKTPHUUECKONR

63 | sHepruu. DNEKTPOCTAHIINN HA BO30OHOBIISIEMBIX 1
UCTOYHUKAX SHEPTUu

64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

65 KonTponbhas pabota no teme "DieKTpuuecKue u 1 bubnnoreka [JOK
MarHUuTHbIC SIBJICHHS" https://m.edsoo.ru/ff0acb14
PesepsHblil ypok. Pabota ¢ Texctamu no teme "Temnossie bubnnoreka [JOK

66 " 1 .

SBIICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"TIOCTOSIHHBIN 3JIEKTPHUYCCKUI TOK" https://m.edsoo.ru/ff0acdc6

68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14.5
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe U pOBbIE

Ne Tema ypoka Konrpo  Ilpakru  Jlara oOpa3oBaTe/ibHbIE
n/m Bcero JAbHbIE  YecKHe  M3yYeHHs
padorel | padoTHI PEEYPER

1 Mexannueckoe nBrxeHne. MaTepuanbHasi TOUKa 1
2 Cucrema orcueta. OTHOCHUTEIIBHOCTh MEXaHHYSCKOTO 1 bu6mmoreka [IOK

JBUDKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 BH6H_HOTeKa LIOK

https://m.edsoo.ru/ff0ad19a

4 HepaBnomepHoe npsimonuneiinoe apmxeHue. Cpennss u 1

MT'HOBEHHAsl CKOPOCTh
5 [TpsimonHEHOE PaBHOYCKOPEHHOE ABUKECHHUE. 1 bubnuoreka [IOK

Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CxopocThb MPSAMOJIMHENHOIO PABHOYCKOPEHHOTO 1

neuxenus. ['paduk ckopoctu

JlaGopatopHas pabota "OnpezneneHne yCKOpeHus Teia Ipu bubnuoreka [IOK
! PaBHOYCKOPEHHOM JBHYKEHUH 110 HAKIIOHHOM TIOCKOCTH" 1 1 https://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. [lepnon u 1 bubnuoreka [IOK

yactora oOparieHus. JInHelHas u yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 | LleHTpOCTpEeMHUTEIBHOE YCKOPCHHE 1
11 | Ilepssiii 3akoH HetoToHa. BekTop cuibl 1 ﬁggiﬁ;ﬁi%iiﬂﬁfma% 12
12 Bropoii 3axon HetoToHa. PaBHOMEHCTBYIOMIAS CHITa 1 ﬁggg:il/ﬁeﬁg%/fmaena
13  Tpernii 3akon HetoTona. Cynepno3unus cui 1 Egggﬁ?g;%ii?ﬁlfmae%z
14 | Pemenue 3a1a4 Ha MpUMEHEHKE 3aKOHOB HbroTOoHA 1 bubmorexa HOK

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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bu6mmoreka [IOK

15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16  Pemenwue 3amau no teme «Cuja ynpyroctu
17 Jlaboparopuas pabota «OnpeneneHue KecTKOCTH bubnmoreka [JOK
PY>KAHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cura tperns s edso0 /0735
19  Pemenwue 3aga4 o teme «Cusa TpeHUSI» BH6H_H0TeKa OK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenne Ko3phuueHTa bubnuorexa [JOK
TPEHUS CKOJIbKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no teme "3akonsl Herotona. Cuita bu6mmoreka [IOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuiia TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuorexa [JOK
YckopeHre cBOOOHOTO MaCHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBukeHue Tex BOKPYT
23 | rpaButanuoHHOrO IeHTpa (CoHeYHAs cUCcTEMA).
lNamaktukn"
24 Pemenue 3amau no teme "Cuia TSDKECTH U 3aKOH bu6nmoreka [JOK
BCEMHUPHOTO TSTOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocts. HeBecomocTs u bubnuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
2y | e e o, Ao B LOK
BpAILCHHUS https://m.edsoo.ru/ffOafe36
27  MowmenTt cuibl. LleHTp TshxecTn
28 | Pemenue 3amau o teme "MowmeHT cuibl. LleHTp TsoxecT" ﬁggg:l;l/?;;%z&(.)rﬁlffObOZb 4
29 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeEMe bubnuorexa [IOK
"MexaHudeckoe aBrxenue. Bianmoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHnueckoe ABHKEHUE. bubnnorexka [JOK

Bsaumoneiictue Ten"

https://m.edsoo.ru/ff0b06ec
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31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs 1 bubmuorexa [JOK
UMITYJIbCa. YIIPYroe u HEYIPyroe B3auMOJICHCTBUE https://m.edsoo.ru/ffOb07fa
32  Pemenwue 3aga4 no TeMe "3aKOH COXpaHEHHs UMITynbca" 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0b096¢c
33 ypOK-KO'I'-I(l)CpeHHI/Iﬂ "PeakTuBHOE JBM)KEHUE B PUPOJIE U 1
TEXHUKE
bubmuoreka [IOK
34 | Mexanudeckas paboTa ¥ MOIITHOCTh 1 hitps://m.e dsg).ru 160b0as4
35 | Pabota CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH M CHITBI TPEHUS 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeneneHne paboThl CUIIbI
36  TpeHHs pH PaBHOMEPHOM JIBIKEHHH Tella 110 1
TOPU30HTAJIbLHONU TOBEPXHOCTH
37 | Css3pb sHepruu u pabotsl. [loTeHnnanbHas sHeprus 1
38 Kunernueckas sueprus. TeopeMa 0 KHHETUUECKOM 1 bubnnoreka [JOK
SHEPrUu https://m.edsoo.ru/ff0b0c32
39  3akoH coXpaHEHUS SHEPTHH B MEXaHUKE 1
40 JlaGopaTtopHas pabota «M3ydeHue 3akoHa COXpaHECHHS 1 bubnuoteka [JOK
SHEPTU» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOe IBUKEHHUE U €TI0 XapaKTEPUCTUKU 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojnebaHus. BeiHyX/1eHHbIE KOJeOaHMsl. 1 bubnuoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43  MareMaTHYeCKUH U IPY>KUHHBIN MassTHUKA 1
VYpok-uccnenoanue «3aBUCUMOCTh TIEPHOJIa KOJICOAHUI bubnuotexa [JOK
44 OT KE€CTKOCTHU IPY>KUHBI U MACCHI TPYy3a» . https://m.edsoo.ru/ff0b197a
45  TlpeBpalieHre SHEPTUU MPH MEXAHUYECKHUX KOJIeOaHUIX 1
16 JlaGopatopHas pabota «OnpeeneHne 4acToThl ¥ eproaa 1 bubmuorexa [IOK
KOJIeOAHH TPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopatopHas pabota «IIpoBepka HE3aBUCMOCTH 1 bubnuorexa [IOK

nepuo/ia KojaebaHuil Tpy3a, MOIBEIICHHOTO K HUTH, OT

https://m.edsoo.ru/ff0b197a
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Macchl Tpy3a»

Mexanndeckue BojiHbl. CBOMCTBA MEXaHUYECKHX BOJIH. bu6mmoreka [IOK
48 1 )
[TpoonbHBIC U MONIEPEYHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypoxk-kordepenuus "MexaHu4ecKrue BOJTHBI B TBEPIOM 1
tese. CecMUYEeCKHUe BOJIHBI"
50 | 3Byk. PacnpocTpaHeHue u oTpakeHue 3ByKa 1
51 Ypok-uccienoBanue "HaOroaeHne 3aBUCHMOCTH BBICOTHI 1
3ByKa OT 4YacTOTHI"
52 | I'pomMKOCTb 3ByKa M BHICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
Ypok-koHpepennus "YnbpTpa3Byk u HHPPa3BYK B MPUPOJIE bubnnoreka [JOK
53 " 1 :
Yl TEXHHUKE https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1o TeMe "3aKOHBI 1 bubnnorexa [HOK
coxpaHeHust. MexaHHdecKue KojaeOaHus i BOJHBL" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas pabota no teme "3akOHbI COXpaHEHHUS. 1
Mexannyeckue KosebaHusi U BOJTHBI"
56 | DnekTpoMarHUTHOE MoJie. DIeKTPOMArHUTHBIC BOJIHBI 1 bubmorexa [TOK
https://m.edsoo.ru/ffOb2abe
57  CoiicTBa 3J€KTPOMArHUTHBIX BOJH 1
Ypoxk-koHpepennus "[kana >7eKTPOMarHUTHBIX BOJIH.
58 HEHOJ‘IBL’»OE)&I-II)I/IC I;JICKTpOMaFHI/ITHBIE BOJIH JJI COTOBOI 1 bubmaorexa LJOK
" https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpoxk-uccnenosanue "N3yuenne cBONCTB
59 BHI;KTpOMaFI-II[I/ITHHX BOHHy: MTOMOIIBI0 MOOUIIBHOTO 1 bubmorexa [TOK
N https://m.edsoo.ru/ffOb2c6¢c
tenedoHa
60 Pemenue 3amau Ha OMPE/IENICHNE YaCTOTEI H UTHHbI 1
AIIEKTPOMATrHUTHOW BOJIHBI
61 DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETa. 1 bubnmoreka [JOK
BostHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounnkn ceera. [IpsMonnHeitHOe pacipocTpaHEHUE 1 bubnnorexka [JOK
ceta. 3atmenus Conuna u JIyHbt https://m.edsoo.ru/ff0b3658
63 | 3akoH oTpakeHHs CBeTa. 3epkaia. Pemenue 3a1a4d Ha 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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IMPUMEHCHUEC 3aKOHA OTPAXKCHHUA CBCTA

https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK

64 | IIpenomiienue cBeTa. 3aKOH MPEIOMIICHHS CBETa hitps://m.edsoo.ru/ffob3aea
ITonHoe BH HH ’)keHue cBeta. Mcrnonb3oBaHu
65 H(E)J:]IIH(?FeO BHYTyTp;eH}?:rchI))fpafKeHiI; l: oanTI/ItCleSEI/Ij(O e bubmorexa [IOK
https://m.edsoo.ru/ff0b3c5¢c
CBETOBOJIAX
JlaboparopHnas paboTta "HcciienoBanre 3aBUCIMOCTH yTIia
66 | mpeoMIIeHHs CBETOBOIO Jy4a OT YIJia MaJeHUus Ha
rpaHuue "Bo3ayx-cTekio""
Ypok-koH(pepenus "Vcnoib30BaHNE TTOTHOTO
67 | BHYTpPEHHEro OTPaXKCHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 | Jluna3bl. OnTHYecKas cuiia JUH3bI https://m.eds00.ru/ffob3f2c
69 | IlocTpoeHme M300paKEHUH B IMH3AX bubmorexa [TOK
https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas pabota "Onpenenenue (HOKyCHOTO bubnnoreka [JOK
PacCTOSIHUS ¥ ONITHYECKOM CHITBI COOMPAFOIICH JTHH3BI" https://m.edsoo.ru/ff0b4206
" " bu6mmorexa [IOK
71 Ypok-koH¢pepenus "OnTtuyeckre JMH30BbIe TPUOOPHI https://m.edso0.ru/ff0c0ae
72 T'ma3 Kak onTHYECKasi CUCTeMa. 3peHne bubmorexa LHOK
' https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "Jledexrsl 3penus. Kak coxpanuTth
3penue"
74 Paznoxenue 6enoro csera B cektp. OnbiTel HploTOHA. bubnnorexa [JOK
CrnoxeHue CIeKTpaJIbHBIX IBETOB. Jlucnepcus cBeta https://m.edsoo.ru/ff0c0f4c
1o | b pibors O o paomeme S B 10K
; https://m.edsoo.ru/ffOcOe2a
HAOJI0IEHUU Yepe3 IIBETOBBIE (QUIBTPHI
76 Ypok-npaktukyM "BoiHOBBIE CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 | Omnwitel Pe3epdopaa u ruraneTapHas MOJEIb aTOMa bubnuotexa [JOK



https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0c12a8

78 | Ilocrynatel bopa. Mogens atoma bopa
79 Hcnyckanue u morjonieHrue cBeta aroMoM. KBaHTBI. bu6mmoreka [IOK
JIuHeiyaThie CIeKTpPhI https://m.edsoo.ru/ff0c144c
80 | VYpok-npaktukym "HaOmroieHne CrieKTpoB UCITyCKaHus" BH6H_H0TeKa HOK
https://m.edsoo.ru/ff0c1550
81  PaanoakTHBHOCTB U €€ BHJIbI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 | Crpoenue aTomHOrO sifipa. Hykinonnas Mmoiens BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcl18ac
83 | PammoakTuBHBIC IpeBpanicHus. M30Tomb BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0clald
84 | Pemenwue 3amad no teme: "PagnoakTUBHBIC TIpeBpamieHus " BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOclb4da
85 | Ilepuwon monypacmana
86 Ypok-koH(pepennus "PagnoakTuBHBIC U3TYICHHS B bubnuorexa [JOK
OpUPOJE, MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apSJ0BOTO U bubmuorexa [JOK
MacCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 | Dueprus cBsi3u aTOMHBIX sifiep. CBA3b MacChl M SHEPTUU BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcld7a
89  Pemenwue 3agau no Teme "SnepHeie peakuun"
90 Peaknnu cunTe3a u nenenus saep. MIctTouHuky sHEpruu bubnnoreka [JOK
ComnHia 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHIus ”ﬂnepziaﬂ JHepreTuka. Jlencreus
PaIMOaKTUBHBIX U3Ty4YE€HUN HA KUBBIE OpTraHU3MBbI"
92 F;EJI?TT];)(?;:FI:{EEE(T)E?s;eélgﬁiig;f);;r;iﬁime BOJIHBI. bubmmorexa [IOK
KBAHTOBLIE ABICHI" https://m.edsoo.ru/ff0c223e
93 KonTtponbsHas pabota o Teme "DIeKTpOMarHuTHOE TOJIE.

DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIC siBiIeHUS "
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94 [ToBTOpenue, 0600meHue. JlabopaTopHbie pabOTHI IO 1 1 bubmuorexa [JOK
Kypcy "B3aumoperictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTropenue, 0600mIeHNE. Perenne pacueTHbIX U 1 bubmuoreka [IOK
Ka4eCTBEHHBIX 3a1a4 110 TeMme "TeruoBsie mpomecch” https://m.edsoo.ru/ff0c2572
6 xameotsenmen: sasm no reve "KL rerstonsm ) buGaoresa LIOK
on https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
97 [ToBTOpeHme, 0600IIeHNE. Pernenne pacyeTHbIX 1 1 bubmuoreka [JOK
KadecTBeHHbIX 3a1a4 o Teme "KIIJ] anekrpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTropenue, o6o0menue. JlabopaTopusie paboTHI 1O 1 1 bubmmoreka [IOK
Kypcy "CBeToBbI€ siBICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [IOK
"3aKOHBI COXPAaHCHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600mmeHne. PaboTta ¢ TekcTamu o Teme 1 bu6mmoreka [IOK
"Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [IOK
"CBeToBbIC SIBIICHHS" https://m.edsoo.ru/ff0c3044
102 IToBTOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o Teme 1
"KBanTtoBas u siiepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

®dusuka, 7 knace/ [leppimkua .M., iBanoB A.W., AkiimoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

®dusuka, 8 xknacce/ [leppimkua .M., iBanoB A.W., AkiimoHepHoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

®dusuka, 9 xknace/ [eppimkud U.M., I'ytauk E.M., MIBanos A.1.,

[TerpoBa M.A., AkimonepHoe o61iectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
®uszuka. COOpHUK BOIPOCOB U 3a1a4. 7 kinace/ Mapon A.E., Mapon E.A.,
[To3zorickuii C.B., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienue
®wuszuka. COOpHUK BOMPOCOB U 3a1a4. 8 kinace/ Mapon A.E., Mapon E.A.,
[Tozoiicknii C.B., AkunonepHoe o6ectBo «M3narensctBo «IIpocBenieHue
®dusuka. CoOopHUK BOITPOCOB U 3a1a4. 9 kinacc/ Mapon A.E., Mapon E.A.,

[Tozotickuii C.B., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemieHue)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoreka ITOK https://m.edsoo.ru

bubnuoteka mudpoBoro oopazosarenpHoro koHTeHTa [IOC Mos mikosa

https://lib.myschool.edu.ru
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