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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
obOpasoBarenbHOl Tporpammbl, npexactraBieHHbx B DPI'OC OO0, a Ttakxke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KOHIENIMH TNpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aroUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmmzauuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyudeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.
[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4eOHOro MaTepualia 1o rojam
o0ydeHust (1o Kjiaccam), TNpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJEepX)aHUs M Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.
[Tporpamma no usuke pazpaboraHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIN YIUTEITIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3nKa ABISETCS CUCTEMOOOPA3yIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYeCKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMuer U (huzndeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HamOoiee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTD:
® HAy4HO OOBSCHSTDH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHbIE JOKa3aTesIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
Llenu wm3yuyeHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepauuu, peanusyrolMX OCHOBHBIE O00II€00pa3oBaTelIbHbIE TPOrPaMMBI,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e [puOOpeTeHHEe HHTEpeca U CTPEMIIEHUS OO0yd4aroIluxcs K Hay4HOMY H3YUEHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O pon (PU3MKHU AJIs Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOMN
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATOTOBKA K JalbHEWIIeMy 00y4eHHUIO0 B 3TOM
HaIlpaBJICHUH.

JlocTikeHne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e [puoOpeTeHHe 3HAHWK O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e nnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
MCIIOJIb30BaHUEM OJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyeckux Moenei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBIECHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIUEl (U3MUECKOTO COJEPIKAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (M3MKH, aHAU3 W KPUTHIECKOE
OILICHMBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIEro 0O0pa3oBaHUS

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusuke nepeyeHsb JabopaTOpHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YUYETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, MpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE ObYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAyKH W3Yy4aroT Ipuponay. EcrecTBeHHOHaY4YHbBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABMIKEHHE THIIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. ®usnueckue npudOpsl U MpOLEAypa NPSIMbIX U3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

puoOpoOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHUN.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU I[OMOIIM >KMIKOCTHOIO TEpPMOMETpa M JaT4UKa

TEeMIEPaTypHhI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIMOTE3bI: JAIBHOCTh MOJETA IIApUKAa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMbl MU MOJEKYNbl, WX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTUIl BEIECTBA: MPUTSDKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH ©  TBEPMIBIX
(KpHCTAUIMYECKUX) Tel. B3anMOCBS3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddy3uun.

3. HaGnmronenue siBieHUi, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomovt u onvimol.

1. Ormenka quameTpa aToMa METOJAO0M PSIOB (C UCIOIB30BaHueM GoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO AEUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JaBr>kKeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUU. Pacuér myTu u BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tenl. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIeCTBA.

Cuna xak XxapakrepucTuka B3aumojeicTBus Ten. Cuia ynpyroctd v 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHMHAMOMETpa. SIBileHUE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiriokeHHE CHII, HAlpPaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozelicTByromas cuil. Cuna TpeHusi. TpeHue CKOJbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HalmroeHue MexaHu4ecKoro JBUKECHHS Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHnue siBneHUs MHEPLIUU.

4. HalGnroneHue u3MEHEHHs! CKOPOCTH MTPU B3aMMOJICHCTBHUH TEll.
5. CpaBHeHHE Macc 110 B3aUMOJEHCTBHIO TEJI.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapUKa B HKHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpexneneHue cpelHed CKOPOCTH CKOJbXEHHS OpycKa WIM IIapHKa 10 HAKJIOHHON
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (Aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOM CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS! CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEMN.

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

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatrypsl. [lepenava naBneHust TBEPAbIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmaromuecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe namieHue. [IpHuMHBI CylIeCTBOBaHUS BO3IYIIHOM
obonouku 3emmu. OmnwiT Toppuyennu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBiE€HHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl [ wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleticTBHE XKUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Tesno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JJaBJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOCHEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI OT O00BbEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WJIM IOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTD
4acTH TeJla.

OnpeneneHre BbITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH HaA TEJNO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIICH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKM U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JDHEPrHs.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS! pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KHH IMPOCTBIX MEXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy 1 TCXHUKCE.
MexaHuueckas OHCPI'Us. Kunernueckas wun MNOTCHIUAJIbHAsA OJOHCPIHA. HpeBpaIueHHe

OJIHOTO BU/1a MEXaHUUECKON SHEPTUHU B JPYroil. 3aKOH COXpaHEHUs IHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimet.
1. Ompenenenue pabOThl CHJIBI TPEHHs NpPU PaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KII1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TeOpUn CTpOeHHs BellecTBa. Macca
U pa3Mepbl aToMOB UM MoJeKyl. ONbITbl, TOATBEP)KIAAIONIMNE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWUIIpHbIE siBlieHUs. TeruioBoe
pacUIMpeHre U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLI.
Buytpennsis sHeprus. CnocoObl U3MEHEHHs BHYTPEHHEH »SHEpruu: Tervionepenaya u
coBepieHre padoThl. Busl Temonepeaauu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUESHHUE.



KoimuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTATMYSCKUX
BEIIECTB. YAenbHas Terora ruiaBieHus. [lapooOpa3zoBanume u KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEIIHN ¥ 3aIUTa OKPY>KArOIIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILICHUs SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpavyuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6nronenue nuddysun.

HabGntonenue siBieHnit CMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacumpeHus Tel.

W3menenue gaBiaeHus ra3a mpu U3MEHEHUN 00bEMa U HArpeBaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxyaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDN R

Harpesanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroienme xurenumsi.

[EY
N

. Habnroienue nocTostHCTBa TeMIIEpaTyphl MPU TUIaBIICHUH.

13. Moenu TeIIOBLIX ABUTaTECH.

Jlabopamopnwvie padbomot u onvimel.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI O BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBleHUs BO3IyXa B OaJUIOHE IITPHIIA.

OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh JIaBICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.

s WwN

6. IlpoBepka THMOTE3Bl JIMHEWMHOW 3aBUCUMOCTH [IJTMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaOmronenue u3MeHeHHs] BHYTPEHHEH DHEpPrHH Tella B pe3ysbTare TeIulonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBJI€HUS TEIIIO0OMEHA IPU CMELIMBAHUH XOJIOHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenune yaeabHON TEIUIOTHI TUIaBJAEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poaa 3IEeKTpUUECKUX 3apsoB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aUMOJCHCTBHS 3apsOKEHHBIX TENl OT BETHMYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIE€MEHTapHbIM 3iieKTpuueckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1nenb. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJIHUKA. Y JIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
ITocnenoBarenpbHOE U MapalICIbHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOIO TOKA. 3akoH Jxoyns—JleHna. DnekTpuuyeckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emie. OnbiT Dpcerena. MaruHutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IHOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM — uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOIIbTMETPOM.

=
IS

. PeocTaTt 1 MmarasuH cOnpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/I€JICHU OJTKOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe 1nosie Toka. DIeKTPOMarHur.

N
o

. JlelicTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnienoBanue siBiIeHUS 2JEKTPOMArHUTHON MHIYKIIMH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJIeHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

N NN NN
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. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OMnBITH MO HAOIIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIUEH U MPU COMTPUKOCHOBEHUHU.

HccnenoBanue JeCTBUS 3JIEKTPUUECKOTO 10JI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHUe CUIIbI TOKA.

W3mepenue u perylinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH MpPU IOCIENOBATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA MPU NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO YepPe3 PE3UCTOP.

11. OnpeneneHne MOLIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS
Ha Heu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3/esieHuu.

ok wnNRE

16. HccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTyIIKE.

18. M3y4eHue AeCTBYsI MArHUTHOTO 10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITHl 10 MCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAaYEHUs U HaIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOE [ABMXKeHHEe. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpPU HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboiHoe nagenue. OmbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herorona. ITpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXKEHHUS, Cujla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. Y CKOpPEHHE CBOOOJHOIO MaJeHHUS.
JBuxenune 1aHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IepPErpy3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Tea0. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChbIO BpaiieHus. MoMeHT cuibl. LleHTp TsxecTH.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

n pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrus TCjia, IMOAHATOrO HaJd ITOBEPXHOCTHIO 3CMIIM.

IToTreHumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalmroneHne MeXaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAECKTOPUN JBMKEHMSI OJHOIO M TOIO XK€ TejJa OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS MPSAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HalOmroneHue MexaHMUECKUX SIBJICHUM, IPOUCXOAIINX B cucTeMe oTcuéra «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOuHeTa (PU3MKHU.
3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmoieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHre MEeXaHU4YECKOI SHEPTHH MPU CBOOOTHOM MaJICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH NPH JBUKEHUU TeJla MOJ] IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juisi pa3roHa U JAJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS
LIApUKA WK TEIEKKH.

2. OmnpeneneHue cpeaHe CKOPOCTH CKOJIBKEHUs OpycKa WM JBMXKCHMs IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPH PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadaJIbHOU
CKOPOCTH IYTH OTHOCSTCS KaK psJ HEYETHBIX YHCEeN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodHPuUIMEeHTa TPEHHUS CKOTHKCHHSI.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Onpenenenne pabOTBl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAJILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCIIOJABMKHOI'O U IIOABUXKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, YacToTa,
aMIuTyna. MaremMatudecKuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHepruu Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeinyxneHnble koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U nonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habumonenune xonebanuil e noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumtoieHne BEIHYKACHHBIX KOJICOAHUI M Pe30HaHCa.

PacripocTpaneHue npo10IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJIEIN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenue 4acToThl U eproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThI U MEpHOAA KoeOaHU! PYKUHHOI'O MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU IepuoJia KosieOaHWH IMOJBEIIEHHOr0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJA KoJeOaHUH NMPYKMHHOTO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHUil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTpOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMAarHUTHOE TOJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBONCTBAa 3JIE€KTPOMArHUTHBIX
BOJH. [IIkaia 3eKTpoMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomovt u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMAIrHUTHBIX BOJIH € ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pasznea 11. CBeToBLI€e IBJICHHUS.
JlydeBass monmenb cBeta. Mcrounukm cBeta. [IpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connina u JIynel. Otpaxkenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETa.



IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [loiHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHU B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nmyueir B nmH3e. Omnrtuyeckas cucrema (oroamnmnapara, MHKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.

Pasnosxenue 6enoro cera B ciekTp. OnbiThl HhtoToHA. Clio’keHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsimonuHEHOE PACIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon Jtydeit B coOuparomiei JTruH3e.

Xox J1ydeil B paccenBarolei JIMH3E.

[Tony4yeHnne n300paxeHuit C MOMOIIBIO JIHH3.

[Tpunun neictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CHEKTP.

12. [Tomyuenue 6em10ro cBeTa MPH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No u s

Hccenenosanne 3aBUCHMOCTH yTJIa OTPAKEHHs CBETOBOI'O JIy4a OT yIjla aJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHUs MIPEeIMETa B INIOCKOM 3€pKaJle.
Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHs CBETOBOTO JIyda OT yIJla IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONTHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u mnanerapuas mojenb aroma. Moaens atoma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
MoJtypacnaaa aTOMHBIX siJiep.

SAnepHble peakiuy. 3aKOHbI COXpPaHEHUs 3apsA0BOIO U MAacCOBOIO YMCEN. DHEPrus CBS3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakumm cuHTe3a W AeneHust sjep. Mcrounuku
sHepruu CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CrexTpsl H3JIy4eHHs U TIOTJIOMIEHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyUSHHH.

Perucrpanus nzmydeHus: pUpPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000IAIOIIMI  MOAYNb  TNpEeIHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
00001IeHNsT TPEMETHOTO COJICPYKAHMSI U OTIBITA IEATEILHOCTH, MPUOOPETEHHOTO IPU U3YUYSCHHH
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuke st 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHWH JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS  BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEUYMBACTCS  JOCTH)KEHHE MPEIMETHBIX |
METanpeMETHbIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJICHHS, NPUMCHSS TOJydYeHHBIC 3HAHUS,
peraTh 3a/1a4i, B TOM YHCJIE KaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
4TO 00y4arOIUeCs BBITOIHSAIOT 3a/I1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHWH PaclO3HABATh U HAYYHO OOBSICHATH (DU3MUSCKUE SIBIICHUS
B OKPY’KaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh, HAYYHBIC OCHOBBI HaMOOJIee BaXKHBIX JIOCTHDKEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHUKOB SHEPTUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

W3ydyenue ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIpaBI€HO Ha

JOCTHIKCHUEC IMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Y

oOyuaromierocst OynyT c(hopMUPOBaHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hHU3UUYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJIEHUU OOIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKH;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NIPUHIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCIPHUSATHE ICTETHUECKUX KauecTB (PU3MUECKOW HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAayKHM KaK MOILIHOTO MHCTPYMEHTa IO3HAHWS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSl U IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOpOrax, c
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBHSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IIpaBa y Ipyroro 4ejoBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTHBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHUX 3ajad (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAIbHOM  HAaNpaBJIECHHOCTH,
TPeOYIOIIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEC K MPaKTHUYECKOMY U3YUEHHIO podecchil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMSI:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B olnacTu
OKpY’KaloIlllel Ccpeibl, MJIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOKHBIX IMOCIEACTBHMA
JUISL OKPY>KalOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON ¥ NMPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aWMOJEWCTBUM IPH BBINOJIHEHWU HCCIEIOBAaHUN M TMPOEKTOB
(hU3UYIECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITebHOCTD;

— noTpedHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUJIEH,
TIOHSTHS, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHUE JAe(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>1;

¢ — CTPCMIJICHUC AaHAJIIM3UPOBATH U BBISABIIATH B3aAUMOCBA3U IMIPUPOAHI, O6H.I€CTB3, N 5KOHOMUKH,
B TOM YHMCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OICHKAa CBOMUX JEUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEIy, BO3MO>KHBIX
rJ100aBHBIX TOCIEICTBUM.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cpOpMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,

BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornveckue aelicTBUs:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS ISl 0000IEHHUS
Y CPaBHCHHS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B paccMaTpuBaeMbIX (pakTax, JaHHBIX H
Ha6J'IIOIleHI/I$IX, OTHOCAIINUXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBJISITh NPUYMHHO-CJIECJCTBEHHBIE CBS3UM NPU HM3Y4YeHHH (DU3NYECKUX SIBICHUH U
nmponeccoB, Jcjarb BbIBOJAbI C HCIOJbB30BAHUCM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'HIIOTE3bI O B3AUMOCBA3AX (1)I/I?>I/I‘I€CKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHAHTOB pEIICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbie ncciaenoBarTehLCKHe AeliCTBUSA.

HCIIOJIB30BAaTh BOIPOCHI KaK HCCIIe0BAaTEIbCKUIM HHCTPYMCHT I1O3HAHUA,

MNpoBOAWUTL IO CAMOCTOSATCIBHO  COCTAaBJICHHOMY  IUJIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoIbIII0e HUCCICIOBAHUC (bHSPI"IGCKOl"O SABJICHUA,
OLICHUBATh Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaLII/IIO, IMNOJIYYCHHYIO B XOZC
HCCJICAOBAHUS UJIN SKCIICPUMCHTA,

CaMOCTOSATCIIbHO (bOpMyJ'II/IpOBaTB 0606H_IGHI/IH U BbBIBOJABI II0 PpE3yJibTaTaM
HpOBeI[éHHOI‘O Ha6JHOZ[eHI/IH, OIIbITa, UCCIICIOBAHUSI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee pa3BUTHC (1)I/I3I/I‘IGCKI/IX IMponeccoB, a TakKkKe
BBIIBUT'aTh NPCAIIOJIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TMOUCKE U OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHOM yueOHOo! (hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/iCcTaBICHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TNpeAcTaBiIeHUs HH(oOpMaruu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMH, JHarpaMMaMH, WHOU
rpadukoif 1 UX KOMOUHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUA:

B Xo0Je OOCyXJIeHHMs y4eOHOro MaTepuaina, pe3ylbTaToB Ja0OpaTOpHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHBIC Ha PELICHUE 3aa4y U MOIepKaHue 01aroKenaTeIbHOCTH OOIeHNS;
CONIOCTAaBJISITb CBOU CYXKACHHUA C CYXACHUAMU APYIruxX YYaCTHUKOB JuUaliora,
OOHApYKMUBATh PA3JIMYUE U CXOACTBO MO3ZUIIHIA;

BBIPpAXKAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMPpEACTaBJIAATh PE3YyJIbTAThL BBIITOJIHEHHOI'O q)HSI/I‘ICCKOFO OIIbITa
(9KCIIepHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHUMATb W HCIIOJB30BATh IMPCHUMYLICCTBA KOMaHI[HOfI u I/IHIII/IBI/II[yaJIbHOI\/JI pa6OTbI
IPU PEIICHUU KOHKPETHOH (hr3ndeckoi mpooIemsl;

MNpUHHUMAThL 1IN COBMECTHOH ACATCIIBHOCTHU, OPraHMU30BbLIBATH HeﬁCTBHﬂ no eé
JOCTHIKCHUIO: PACIpeNeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATh CBOIO 4YacTh PabOThHI, JOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAITpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaH/bI;
OLICHMBAaTh KAayecTBO CBOEr0 BKJI3Ja B OOMMA MNPOXYKT 1O KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe 1eiicTBUS

Camoopranu3amnus:

BBISBIISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peIlCHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS peHIeHUuN (MHIUBUAYaAIbHOE,
IPUHITHE PELIEHUs B IPyIIe, IPUHATHE PELIEHUI TPyIoi);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afauyd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHU;

Jies1aTh BEIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’IB, AMOLMOHANIbHbIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U NIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JI€ATEIHHOCTh (B TOM YHCJIE B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCIIIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JUCKYCCUU HAa HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuleHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce MpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOJIOJCHUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CAMHHIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyats siBiieHus (aud¢ysus, TeI0Boe IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE TeJl, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBbK BpAlllCHMs, Iepeadya JaBJIeHUs TBEPIAbIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMoc(epHOe JaBjieHNe, IJIaBaHUE Tell, IPEBPAILCHUS
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY)KAIOILEM MHpE, B
TOM 4yMcie (u3MyecKue sBICHHMS B IPUPOJIE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, IACHCTBUE CWIBI TPEHHS B INPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IUIABaHHE DHIO,
pblYard B TeJe YelOBEeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJIA TSDKECTH, BEC Tela, CWJIa TPEHHUs, JABJICHHE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €IUHULIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMyIbI, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3NUeCKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS U NPOLECCHl, HCMIOIb3Ys
npaBujIa CJIOKEeHUs Ccuil (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs! pbruara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, IpPU OTOM J1aBaTb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX I1aroB ¢ ONMopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eHCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJICTABIATH (PU3MUYECKHE BEIUYMHBI B (OPMYIBI U



MPOBOJIUTH PACYEThl, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC IS PEIICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (PU3NYECKON BETMUNHBI,
pacro3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIACHATh IPOBEPSAEMOE MPEIAIOI0KEHUE
(rumoTesy), pa3auvarh W HHTEPIPETHPOBATH IOTYYEHHBIM pE3ysibTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJIUTD OIIBITHI IO HAOIIOJACHUIO (PU3HYECKUX SIBJICHUN WM (U3UYECKUX CBOMCTB
Ten: (GOpMYIUPOBaTh TMPOBEPSEMBIE TPEIINOIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XOJI OMbBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSTH TIPSIMBIE U3MEPEHUS PAaCCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIIEPATYPhl C UCIOJIH30BAHUEM AHAJIIOTOBBIX M IMHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJMTH WCCIICIOBAHUE 3aBUCHUMOCTU OJTHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBHCHUMOCTH CWJIBI TPCHHS OT TUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
CWIBI OT O0BEMa MOTrPYKEHHOM 4YacTHM Tela M OT IUIOTHOCTU JKHUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT TNIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y9eOHOTO HCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEeHUS, CIeAysl TPEUIOKECHHOMY IUIaHy, (DUKCHPOBATh PE3YJIBTATHI IMOTYYCHHON
3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJIEC IPEMIOKCHHBIX TaOIWIl ¥ rpaduKoB,
JienaTh BbIBOJIBI IO pE3yJIbTaTaM MUCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BeJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TeENa, CWJIa TPEHHUS CKOJIbKEHUS, [IaBICHUE BO3/yXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHUCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((GUIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEesIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
1 BBIUHCJIATH 3HAUCHUE HCKOMOM BEITNYHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYAbl, OapOMETp, phIyar, MOJABUKHBIN U
HETOABIKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YYCHHBIX MTPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUN M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOJTh30BaHUS (PU3WYECKUX 3HAHWM B TOBCEAHEBHOW >KU3HU JUIsi OOecredeHus
0e30MacHOCTH TpHU OOpalleHUH C MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHSI 370pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAaHUHM U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPAs SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
(¢u3MUecKoro cojaep)kaHus, CHOpaBOYHBIE MaTepHaibl, pecypchl cetu MHTepHeT,
BJIAJETh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (Gu3N4ecKoro copepkaHusi, B TOM 4UCiIe MyOJUYHO JenaTh
KpaTKhe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUM, IIPU ITOM
IpaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEA0BAaHUN paclpeneisaTh 0013aHHOCTU B
IPyNIE B COOTBETCTBUM C ITIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUHM, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOLIUX.

K koniy oOyuenuss B 8 kJjacce mpeiMeTHbIe pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUIA:

HCIIO0JIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBU)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tela,
HACBILICHHBI ¥ HEHACBILIEHHBIN 1ap, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUH TOK, MarHUTHOE
oJIe;

pa3nnyath siBIeHUs (TEIUIOBOE pacIIMpeHue W cxKaTue, Teruloneperaya, TEIuIoBOe
paBHOBECHE, CMauMBaHHUE, KaNWUIAPDHBIE SBICHUS, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KpHCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEnIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE
3aps0B, ACUCTBUS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, ACUCTBHE MAarHUTHOIO IOJIA HAa NPOBOAHHUK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKIHS) 10 ONHMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (U3NYECKUe SBJIEHUS B TPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJICHUsST B IPUPOAE, KpHUCTaLulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHeEs, CHera,
JJIEKTpUYECKUE sBJIEHUS B aTMmocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOIMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS SHEPrus, KOJWUYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TEILIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHNE BEIIECTBA, pab0Ta U MOIITHOCTh JEKTPHUECKOTO TOKA), IPH
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tei, (pU3MUeckue SBICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsifa, 3akoH Oma s ydyacTka wemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEpPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alKCHIBATH €T0
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE TMPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIEC M B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIECTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyud B 2-3 JEWUCTBUA, HCIIONIB3YysA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIIOBUS 3a/Ja4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PEHICHUS 3aayH,
BBIOUpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHMBATh MMOJTYYEHHOE 3HAYCHHE (DU3MUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacrmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHHE  MCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOI0KEHHE, OLEHUBATh MPABUIBHOCTh MOPSJKA TPOBEICHUS] HCCIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 10 HAOMIOJAEHUIO (U3MUECKUX SIBJICHUN WM (HU3UIECKUX CBOMCTB
Ten (KamwUIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUSI U HATPEBAHUS IIPU U3JTYUYEHUU OT LIBETA
W3JIydaronie  (MOTrJIomaroIiei) MOBEPXHOCTH, CKOPOCTb HCIApPEHUsi BOJBI  OT
TEMIIEpaTypbl JKHJKOCTH W IUIOMIaJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IMOCTOSTHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (OopMynupoBaTh TNpOBEPsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O00OpydOBaHMS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyIUpPOBaTH BHIBOJIBI;

BBITIOJIHSITh TPSIMbIE U3MEPEHUsSI TEMIIEPaTypbl, OTHOCUTEILHON BIQKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
(GU3MYECKUX BEIMYMH, CPaBHUBATH PE3yJbTaThl HM3MEPEHUH C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIMYMHBI OT JPYTOM C
WCITOJIb30BAaHUEM TPSIMBIX M3MEPEHUHN (3aBUCUMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO M TAapaJICIbHOTO COCIUHEHHH TPOBOTIHUKOB):



IUIAHUPOBATh MCCIIEIOBaHNE, COOMPATh YCTAHOBKY W BBINOJIHSITH U3MEPEHUS, CIeLys
IPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCHUMOCTH B BHJIE
TabIHI U TpaUKOB, AETaTh BHIBOAKI 110 PE3yJbTaTaM HCCIICIOBAHMUS;

® [POBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yJeNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, PA00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOUpaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLIMH, U BBIYUCIIATh 3HAUEHUE BETUUYHHBI;

e coOmonaTh MpaBWJa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu30BaTh MPHUHLMIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa MX OMNMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK AIIEKTPHUYECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSSHHOTO TOKA), HWCIIOJIb3Ys 3HAaHHA O CBOMCTBaX (PU3MUECKUX SBICHUH H
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIhb BHYTPEHHETO CrOPaHHUs, 3JIEKTPOCKOI, PEOCcTar), COCTABISTH
CXEMBbI 3JIEKTPUUYECKUX LIETEeH C MOCIIEeI0BaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LIENei;

® T[PUBOAUTH TpHUMEpPHl (HAXOAUTh HWH(MOPMALKIO O TMPUMEPax) MNPAKTUYECKOTO
UCTIOJIB30BAaHUST (PM3MUECKUX 3HAHWHA B TIOBCEAHEBHOM JKU3HH Ui OOECIICUCHUs
0e30macHOCTH TpU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarolllei cpese;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

® CIIOJIb30BATh NP BBHINOJIHEHUN YYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYPY
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHBbIE MaTepHualibl, pecypcbl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMaLIMIO U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOTO COAECpP)KAHHUS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEeI0BATENbCKON
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO UCIOJIb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (hU3HKH, CONTPOBOXK/IaTh BBICTYIUIEHHE IPE3EHTALINEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIENOBAHUMA (PU3NYECKUX IPOLECCOB
pacrpeensiTh 00s3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABIEHHBIMU 3aJayaMu,
CIIEIUTh 3a BBHIIOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHHKATHUBHOE B3aMMO/ICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(DIUKTHI.

K xonny oOyuenuss B 9 Kjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:



UCIIOJIb30BaTh TOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKHe KojiebaHWsi W  BOJHBL, 3BYK, MH(pPa3ByK H  YIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TorIonieHus, anbda, Oera- um ramma-
U3JIy4€HHUS], U30TOIIbI, SiFICpPHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE JBUXKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MMaIeHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXalolllhe M BBIHY)KIEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBHKEHHUE, OTpPaKEHHE 3BYKa, NPSIMOJMHEMHOE paclpOCTPaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JTHHEMUYATOrO CIEKTpa HU3JIy4EHUS)
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM MHpe (B
TOM 4Hclie (PU3UUSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBBI, JIBIDKCHUE TUTAHET
ConHe4yHOM cUCTEMbl, PEaKTUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SIBIICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUW, €CTECTBEHHBIN paJMOaKTHUBHBIN
dboH, KOCMHUYECKHE JIy4d, pAAHMOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEITMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYEeCKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKas
DHEprusi, TOJHas MeXaHW4ecKash HHEeprusi, MepuojJ M YacToTa KojeOaHWii, IHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABWIHLHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIWYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITAIT OTHOCUTEILHOCTH [ anmuies, 3akonbl Hpl0TOHA, 3aK0OH COXpaHEHUsT UMITYJIbCA,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, NOpU HTOM JaBaThb CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATHUECKOE BBIPAKCHHE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATE  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SBICHUH, (U3NYECKUX 3aKOHOB  HIIU
3aKOHOMEPHOCTEM;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBAIOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WM
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(bu3n4eCcKOoil BETUUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PELIMTh IMPH MOMOIIM (HU3HUYECKHX
METO/0B,  MCIIOJb3ysl  OMNMCAaHUE  HCCIENOBAaHUS,  BBUIEIATH  IPOBEpsAEMOE
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJKAa HPOBEIECHUS MCCIEOBAHU,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH IPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/Abl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE pacpoCTpaHeHue
CBETa, pPAa3JIOKEHHE OEIor0 CBEeTa B CIHEKTP, M3Y4E€HHUE CBONCTB HM300paXECHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaOOpa 000PyYA0BaHMS, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBObI;

IPOBOJUTH IPU HEOOXOAMMOCTU CEPUI0 NPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMOoN BeNMUUYUHBl ((POKYCHOE pacCTOsIHHME COOUparonie JUH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

MPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIWYHH C HCIIOIB30BAaHHEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBETa OT yrja HaJeHHus U
yria IpejJoMJIEHUsl OT yria MaJeHus): MJIaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl M rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBbIE HW3MEpEHUs (U3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTb W
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa W TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, ONTHYECKas CUjia COOMpAIoNed JIMH3BI, paJMOAKTUBHBIA  (OH):
IUIAaHUPOBATh H3MEPEHUs, cOOMpaTh HKCHEPUMEHTATbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEHUs], CIeays TPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEIMYUHBI U
AaHATM3UPOBATh TOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM TOTPENIHOCTH
U3MEPEHUI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu  pabore ¢ Jab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKHUX MOJENCH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOT'O S/pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJIOKEHHUS,
paccTOSTHUS U YCKOPEHHUS, PaKeTa, 9X0JIO0T, OYKHU, TIEPUCKOI, (oToanmapar, ONTUICCKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCmonb3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX MMPOLECCOB MPHU PEUIeHHH Yy4eOHO-
MPaKTUYECKHUX 3aJa4, ONTHUYECKUE CXEMBI ISl TOCTPOSHUSI U300paKEHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW KU3HU sl OOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0POBbsi W COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlEeH CpeJe;

OCYIICCTBIISATh TOMCK WHpOpManuu (Qu3N4Ieckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENIbHO (OPMYJUPYsS TOUCKOBBIM 3allpoc, HAXOJWUTh MYTH OIpPEaeTeHUs
JIOCTOBEPHOCTH TMOJIyU€HHOH UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTETIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MIPU BBIMOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(bu3NYECKOro COJep)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHeT,
BJIQJICTh TMPHUEMAMH KOHCIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHUs HHPOPMAIUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/71aBaTh COOCTBEHHBIEC NTMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DHU3UYECKOTO COJECPKaHUsI, MyOJUYHO TPE/ICTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro paszaena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmorexa [IOK
1.1 o - 2
M@ - Hayka 0 Hipupode https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCIHE BETHHAMHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHWEe U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aumMo/ieiicTBUe TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKEHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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.edsoo0.ru/7f416194

bubmuoreka [JOK

33 Cuna. Braer o 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asienue. llepenava naBnenust TBEpAbIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Jlarerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
43 ATMoC(hepHoe AapeHHe 6 https://m.edsoo0.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 400T2 H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oneprits 4 ! ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undpoBbIie
Ne n/m P Konrpoubusie  IIpakruueckue (uipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe sIBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terumoste mporecct 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella - 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABACHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie  IIpakruueckue (uipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
JAMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCIHC KOACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarauTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHUTHOE MOJIE U 5 9 bubnnorexka [JOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bubmuorexa [JOK
4.2 JIun3bl U onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanToBbIe siBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u norjoueHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOTO AApPa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
[ToBTOpeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Koutpoabubie  IIpakTuyeckue
n/n Bceero u3yyeHusi  oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3uka — HayKa 0 IpUpo/Ie. 1
SIBiieHus IpUpoabI
2 du3nyecKue SIBICHUS 1
3 du3nyecKkre BeIIMYUHBI U UX 1
U3MEpEeHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUnKa
TeMreparypsl"
Metoabl Hay4YHOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOIIBI0 MOJIENEH
VYpoxk-uccienoanue "l[IpoBepka
5 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBM>KCHUE YaCTHUII BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BOJ1bI. O000IIIEHHE 110 pa3eiTy bubmuorexa [JOK
«IlepBoHauaabHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmorexa [IOK
13 CKopocTs. EAMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInorHOCTh BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3aiaud mo teme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3auMoeicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAXKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(nedopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenue Tarorenns. Cuiia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccol tena. Bec Tena. Pemenue bubmorexa [IOK

e ' . https://m.edsoo.ru/ff0al778
3a7a4 1o reme "Cuia TsSHKeCTH

93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmorexa [IOK

24 Wsmepenune cui. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TPSIMOM bubmorexa [JOK
PP ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHIT

97 Pemenne 3amad mo Teme
"PaBHoneiicTByroMmIas cr"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydeHue
3aBUCHMOCTH CHIIbI TPEHHS

29 CKOJIbKEHHS OT CHJIBI JaBJICHUS U bubmiorexa HOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUIIBI

31 Pemrenne 3amau no remam: «Bec bubmmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHue

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CUII»

Konrponsnas pabora mo remam:
«MexaHn4eckoe JBIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o0paskeHne Cun,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
Ilepenaua naBneHus TBEPALIMU

35 Tenzlen nclil KOCTSIMH U f:;aMH bubmorexa HOK

» UL ' https://m.edso0.ru/ff0a25b0
3akoH ITackais

36 JlaBieHue B )KUJAKOCTH U Trase, bu6mmorexa [IOK
BBI3BAHHOE JICUCTBUEM CHIILI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigau no teme «/laBneHue B bubmuorexa [JOK
JKMJKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnoreka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "
ATtmocdepHoe naBieHue"”
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJTKUBAIOIIIECH CUJIBI, bu6mmorexa [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuotexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH T
bu6mmorexa [IOK
S0 Hnapatiie Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYHUPOBAHUE JIOJKHU H
onpeJereHue e€ rpy30mno bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bub6mmorekxa [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBaHuey,
«/laBieHue TBEpAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

Konrponsnas pabora o Teme

53 «/laBrieHue TBepBIX TEM, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK

> MormE0CT®. EAHAIE MOIEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe 1o Jectauie"

57 [Ipoctele MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiuare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau o teme «Y cioBus bu6mmorexa [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenune KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amad mo teme "Pabora, bubmuorexa [JOK
mortHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEpTHsl. bubmmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunerndeckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

65

66

YPOK-3KCIIEpUMEHT I10 TeEMeE
"DKCIEPUMEHTAILHOE ONPEICIICHUE
W3MEHEHHUS KUHETUYEeCKOU U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHON
MJI0OCKOCTH"

KontposbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUs»

PesepBHblit ypok. Pabota ¢ TekcTamu
o Teme "MexaHndeckoe JBMKeHHE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUJKOCTEN U1 Ta30B"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBHrlIit ypok. Pabota ¢ TekcTamu
o teMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYII 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edso0.ru/ff0a5530
7 TenoBoe paciuiupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Crioco6bl 1 bubnnorexa [JOK
U3MEHEHUs] BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Terionepenaun 1 bub6mmorekxa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpox-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padboTta

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmyecTBa TETIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUHU

16 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
yACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIIoTa bubnunoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubmuotexa [JOK
yIebHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITNS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTABJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIHOM BJIaXKHOCTH BO3ayXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha OIIpCACIICHUC
BJIAJKHOCTHU BO3JyXa

[IpuHIMIBI PaGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurareiab BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro nBurarensi.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMS U ITPEBPALLICHUS
OHCPIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU padboTe
1o Teme ""TenaoBrIe IBICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHUI
BenrecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TeruioBble saBiaeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BeriecTa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

30

Ypoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3auMozeincTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HarnpsikeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsaoB.
33 OnemeHTapHbii 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAJEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro
36 cymiectBoBanus. Mcrounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK
JKUJKOCTSIX U Ta3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopartopHast pabota
bubmuoreka [JOK
41 "U3mepeHue u peryaupoBaHue CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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https://m.edsoo.ru/ff0a95a4
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DNEKTPUUECKOE HANIPSKEHHE.
BoasT™metp. JIaboparopnas pabota

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsKkeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnunoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeUEHUsI U MaTepuana"
3aBHCUMOCTH CHJIBI TOKa OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1ernu
JIaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenpHOE U MapaieIbHOE
COETUHEHUS TIPOBOIHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCJIEI0BATEIILHOM COCITMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnoreka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenue 3ana4 Ha npuMEHEHUE

bubmuoreka [JOK

50 3akona OMa Ut pa3InyHOro
AP https://m.edsoo.ru/ff0aaf8a
COCJIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpeneieaue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/I‘IeCKOFO Bubmorexa ITOK
P \ P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE IIETTH U TOTPeOUTEn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubnmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTPUUECKHUE 3apsbl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmorexa [TOK
P 5 5 hitps://m.edsoo.ru/ffoabd2c
B3aumoercTBusl. [10CTOSTHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPsIIbI.
55 3a H)KCII)-IHBIG TeJa I/IpI/IX bubmorexa [TOK
P " . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSTHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 Ypok-uccnenosanue "M3ydenune bubnmoreka [JOK
MOJIEU ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuoreka [JOK
58 3eMJIM U €ro 3HaYeHUe JUIS YKU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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59

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro ToOka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTaATEIb TOCTOSIHHOIO
ToKa. Mcnons3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpynpoBaHnue u usyueHue
paloThI aeKkTpoBuraresns"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apanest. 3akoH
AJEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Dnektporereparop. Criocoos
TIOJTYYCHUS DJICKTPUICCKOW SHEPTHUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM padoTe
1o TemMe "DIIEKTPUYECKUE U
MarHuTHBIC sSIBICHUS"

65

KonTponbHas pabota mo Teme
"DNeKTpuUecKue U MarHUTHBIE
sIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHeIit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie gBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ Tekctamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUOHHH,I,’ " ! https://m.edsoo.ru/ff0acdc6
AIEKTPUUECKUN TOK
68 PesepBHbIil ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME
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9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue II/I[:;:CHHH :)I;I[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMOIMHENRHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

- YCKOpEHHUS Teja Mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa LIOK

okpyxHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae176

oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEeMUTENBHOE YCKOPCHHE
1 [IepBeiii 3akon HeroTona. Bektop bubnmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. Bu6muoteka [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnmnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHue bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saon Iyxa Mmooz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnmnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencnue bubnuorexa [JOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cuna buomorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TPCHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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HaacHUs

Ypok-koHpepennus "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUAIBHOW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChIO BPAIICHUS
27 MowmenT cuisl. LeHnTp TspKEecTH
28 Pemenue 3agau nmo reme "MomeHT bubmmoreka [IOK
cunbl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka kK KOHTPOJILHOU paboTe MO
29 TeMme "MexaHN4ecKOe IBUKEHNE bubmmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
BzanmoneiicrBue ten"
KonTponbhas pabota no teme
30 "MexaHH4YeCKOe JIBIKEHUE buomrorexa LIOK
. A ., ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u buomrorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMpPYroe B3auMOJICHCTBIE
Pemenue 3agau nmo reme "3akoH but6mmoreka [IOK
32 \
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 Ypok-koupepenius "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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JBUKEHME B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [JOK
P B https://m.edsoo.ru/ffob0a84
PaboTa CHIIbI TSKECTH, CHIIBI bubnuorexa [IOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs13b DHEPrUH U PaOOTHI.
[ToTenuuanbHas sHEpPrUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoteka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBINA
MasiTHUKH
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa [TOK
pHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpatieHue sHEepruun nNpu

MEXaHHYECKUX KOJIEOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI M TIEPHO/Ia KoJIeOaHn i
PY)KUHHOTO MasTHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota no teme
"3aKoHBI COXpaHEeHHs. MexaHuuecKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-kouhepennus "llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "M3yuenue
P . o bubnnorexa [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3apau Ha onpeneneHue
60 YaCTOTHI U JUTMHBI 3JICKTPOMArHUTHOU
BOJIHBI
OneKTpoMarHuTHas IPUPOJIa CBETA.
61 Cxko TOIZTB cBeTa Bomljosme CBOIiCTBA bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitHoe
62 acIpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Pemenue 3amau Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenune ceera. 3aKkoH bu6muoreka [IOK
MPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpEeHHEE OTPAKEHHE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmrorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)XEHHUS B ONMTHYECKUX CBETOBOIAX
66 Jlaboparopnas padota "HccrnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JTy4a OT yTIJIa [aJICHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnoas3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAs CBS3b"
68 JIua3el. OnTHYECKast Criia JINH3BI bubmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [{OK
69 [TocTpoenne n300paKeHH B TUH3AX
p P https://m.edsoo.ru/ff0b444a
JIaGoparopHas pabota "Onpeznenenue
70 dox SHOFI; pachos{HI/m " olzmxmecxoﬁ bubmorexa [IOK
Y . R https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEeH TINH3bI
71 Ypok-koupepenius "OnTudyeckue bubnmnorexa [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmoreka LIOK
72 ['na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "JledexTsr
3penus. Kak coxpanuts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 Omneitel HetoTona. Crnoxxenue bubnuorexa [JOK
CIEKTpaJIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OTMBITHI 11O
Pa3IoKEHUIO OENIOTO CBETA B CIIEKTP U
but6mmoreka [IOK
75 BOCTIPUSATHIO [IBETA IPEIMETOB MPH HX

HaOJIIOICHNH Yepe3 [BETOBbIC
¢buabTphl"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxums’"
- Omnbitel Pe3epdopaa u ruranerapuas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u orionieHue cBera
79 atomoM. KBanThl. JInHeluaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpoxk-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bubmnoreka IIOK
"PannoakTuBHBIE peBpalieHns" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nonypacnana
VYpoxk-koH(pepenus "PaqnoakTuBHbIE
86 1/13131 CHI/I:Ib Bpn 1/]1l oze M)Ie 12000303 (S Bubmmorexa [IOK
i | PHPOAE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepHble peakuuu. 3aKOHBI
87 ccilx paHeHII/:I)SI 3aH$1 OBOT'O0 M MacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 OHeprus CBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK

MAacCCBhI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemrenue 3amau no reme "Snepueie
peakuun"

90

Peakiiuu cunTe3a U ACTICHUS EP.
Wcrounuku sHeprun ConHua v 3BE311

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

92

93

Ypok-koudepennus "AnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

TeMe "DIEeKTPOMarHuTHOE IOJI€.
DIEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KontposbHas paboTa mo teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBncHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpeHnue, 06061IEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumonericteue ten"

bubmnoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx N KQ4YCCTBCHHBIX 3a/1a4 I10
teme "TernoBsie npouecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0menue. Pemenne
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 T10
teme "KIIJ[ TerioBsix qurarenei”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

97

IToBTrOopenue, o6o0menue. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 33]1a4 I10
teMe "KIIJI anekTpoycTaHOBOK"

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0IEHNE.

bubnunoreka LIOK
% ‘J‘Ia6opaTop HpIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 110 teMe "Koiiebanus u 1 bubnuorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMH 110 Teme "CBeTOBbBIE 1 bubnuorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamH 110 Teme "KBaHnToBas u 1
anepHas gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME
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IHNEPEYEHD uHTepHeT-pecypcos,
AJISl OPraHU3alii YPOYHOIl 1 BHEYPOYHOH /iesiTeIbHOCTH 0 pu3nke B 7-9 kiraccax

[Tepeuens MHTEpHET-pECYpCOB, MOJIE3HBIX IS

Ne n/mt OpraHu3alyy YPOUYHOU U BHEYPOUHOU Kiace Kommenrapun
NESATEILHOCTH 110 TIpeAMETY (B 7-9-X Kiaccax)
1 Enunas xomnekuus udpoBbIx 00pa30BaTEIbHBIX 7-9 ®enepanbHoe xpanuauiie Equnoit
pecypcos KOJUICKIIHH ITU(PPOBBIX
http://school-collection.edu.ru/catalog/ 00pa3oBaTeIbHBIX PECYPCOB
2 denepanbHbIi IIEHTP HHPOPMAITMOHHO- 7-9 [Tpoext ®ILIMIOP nanpasneH Ha
00pa3oBaTENbHBIX PECYPCOB pacrpocTpaHeHHE IEKTPOHHBIX
http://fcior.edu.ru/catalog.page 00pa30BaTEeIILHBIX PECYPCOB U
CEPBHUCOB JIJIsl BCEX YPOBHEU U
CTyneHel o0pa3oBaHus
3 Caiit- «DnemenTapHas Gu3NKa» 7-9 OO0pa3oBarenbHBbIii CaiT 1o (pu3NKe
http://elfiz.ru/
4 Caiit- «Kimacc!nas ¢pusnka 11st 10003HATESIBHBIX) 7-9 CailiT BXOJUT B KaTajaor
http://class-fizika.narod.ru/index.htm «O0pa3oBaTeIbHbIC PECYPChI CETH-
MHTEPHET JJI1 OCHOBHOT'O OOILIEro U
cpenHero (IOJTHOT0) 001Iero
00pa3zoBaHM»
5 Caiit- «Dusuka.ruy» 7-9 Kny0 ans yuureneit ¢pusukw,
http://www.fizika.ru/index.php yyammxcst 7-9 Ki1accoB U UX
poaurtenen
6 Caiit- Pemy EI'D, cnam T'HA 9 OO0pazoBaTeIbHBIN TTOPTAI JIIs
http://phys.reshuege.ru/ MMOJIFCOTOBKHU K AK3aMEHaM
http://phys.sdamgia.ru/
7 Caiit- InternetUrok.ru 7-9 OO0pazoBarenbHbIN TOPTAT -
http://interneturok.ru/ru Buyieoypoku 1o 0CHOBHBIM
peMeTaM IIKOJIbHOW MPOrpaMMBl
8 Caiit- «Bcsa PU3UKA» 7-11 JlaHHBII pecypc IOMOXKET
http://www.all-fizika.com/ 3G (GEKTUBHO U HHTEPECHO M3yvaTh
Gu3uKy
9 Caiit- «®usnka st abUTypUeHTa» 9 Caift nst aOUTypUEHTOB, JIJIst
http://www.abitura.com/#1 BBIIMTYCKHUKOB IITKOJIBI, CTAIOIINX
$usnKy
10 Caiit- «Dnements» http://elementy.ru/physics 7-9 | IlonynspHBIi caliT 00 IeMEeHTapHOMI
HayKe
11 CailT- «OTKpBITBIN KOJIEMXK» 7-9 VY4eOHble KOMIIBIOTEPHBIE KYpPChI
http://www.physics.ru/ xomnanun @U3NKOH
12 Caiit- «TeachPro.ru» 7-9 MynbTUMeANHHBIA yueOHBIH Kypc
http://teachpro.ru/course2d.aspx?idc=12015 TeachPro nis MIKONEHUKOB H
aOUTYpPHEHTOB
13 Cailt- «MHTepHeT-0IMMITHAIBI TTO (PU3HKEN 7-9 CalT OTKPBITBIX UHTEPHET-
http://distolymp2.spbu.ru/olymp/ onumnuaj mno ¢gusuke ams 7-11
KIIAaCCOB
14 Caiit- «Kypnan KBAHT» 7-9 Hayuno-nonynsipusiii pu3uko-
http://www.kvant.info/old.htm MaTeMaTHYECKUH KypHAIT JIJIs
IIKOJBHUKOB M CTYJICHTOB
15 Caiit- «Poccuiickuii 0011e00pa3oBaTeabHbIN 7-9 Konnekuus "EcTrecTBeHHO-Hay4HbIE

opTamny
http://experiment.edu.ru/

JKCIEPUMEHTHI"
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