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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBJIEHA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKHA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k miIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydyeHusi (MO Kjaccam), MOpejIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUH paboveii MPOrpaMMEI 10 y4eOHOMY MPEAMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHOMHUeH M GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperoCcTaBiseT HauOojee siCHble OOpas3lpl MPUMEHEHHs HAy4dHOro MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

®Hay4YHO OOBSCHSATH SIBJICHMUS,

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIE0BAHNUS;

e HTEPIIPETUPOBATh JAHHbIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTelbCcTBa s
MOJTyYEHUs BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsgX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henun nzyvyenus pU3NKH:

® [IpUOOpETEeHNE UHTEPEca U CTPEMIICHHE 00YUYaIOIIMXCs K HAYYHOMY HU3YyYEHHIO PHUPOJIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

®pa3BUTHE TPEACTABICHUH O HAyyHOM MeETO/€ TO3HaHUS U  (OPMHPOBAHUE

HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ hopMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysibTaTa M3Y4YEHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



¢ hopMupoOBaHHE TMPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMN
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIEeMY 00YYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

® [IPUOOpETEHNE 3HAHUI O TUCKPETHOM CTPOEHHUH BEILECTBA, O MEXAaHMUYECKHUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETEHNE YMEHHMH OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacuy€THBIX 3a/ad C HCIOIb30BAaHHEM
busznyecKux Mojenel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEAOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;

e oCBOCHHE NpUEMOB paboThl ¢ HHpOpManuend (U3HUECKOTO COJEpKaHus, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU C (DU3HKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o GpusMke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (U3HKeE.



COJEPKAHUE OBbYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METOJl IO3HaHWs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIPOCA, BBIABM)KEHHUE TIHIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

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

2. ®usunueckue nNpudOpHl U NpOLEAypa NPSIMbIX U3MEPEHUIM aHAJOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. H3smepeHue Ttemmeparypbl NpHU IOMOLIM >KMAKOCTHOIO TEPMOMETpAa U JaTyuKa

TEeMIEPaTypPHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA INAPHKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OIMBITH, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHS BEIISCTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUTMYECKUX) Tel. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEII[ECTBA.

Jlabopamopnwvie padbomot u onvimol.

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

2. OmnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IIPU HEPABHOMEPHOM JIBM)KEHUH. Pacu€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XapakTepucTuka B3aumojeicTBus Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHHre CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 10 B3aUMOJAECHCTBHIO TEJI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpeneneHue cpelHed CKOPOCTU CKOJbXEHHUsS Opycka WM IIapuKa MO HAKIOHHOU
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

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

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MammHbl. 3aBUCUMOCTb JABJIEHUS MKUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
ob6omnouku 3emmu. Omnbit Toppuyennu. M3mepeHue arMochepHOTO naBleHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3znyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Isbl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYXKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KHUIKOCTb
4acTH TeJa.

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CHJIBI, AEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
ppruara. [IlpumeHeHue mpaBmia paBHOBECUs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunetmueckas u mnoTeHuuanbHas sHeprus. [IpeBpamienue

OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YDHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TPEHHs NPU PABHOMEPHOM JIBWKEHHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KUIACC

Pa3nen 6. TertoBbIe IBJIEHNA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOW TEOpUHU CTpOeHUs BelecTBa. Macca
nu pazMepLI aTOMOB " MOJ'IeKy.]'I. OHBITBI, nonmepmna}omne OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH U TBEPBIX TENI HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauuMBaHWEe M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaTHe.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHILI.

Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHHMS BHYTPEHHEW »JHEpruu: Teruionepenaya Hu
coBepIeHne padoThl. Bupl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBneHue W oTBepJeBaHHE KPUCTATUIMUECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Habmonenue nuddysun.

HabGmronenue siBiieHU cMaurMBaHUs U KalWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

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

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WN R

HarpeBanue mipu coBepiiieHu# padOThl BHEITHUMU CUJIAMHU.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. HaGmonenne kumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIYKEHUS.

[
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OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThl, JAEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb JaBICHHS BO3JyXa OT €ro o0wbéma u
Harp€BaHusd UJIW OXJIAXKJICHUA.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPrHM Tela B pe3yjbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUS TEIJI000MEHA MTPU CMEUIMBAHUH XOJIOJAHOM U ropsYeil BOBI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenne OTHOCUTENIbHOM BIAKHOCTH BO3/IyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBHS 3apSKEHHBIX T€I OT BEIMYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOrO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenuna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIi1 pa3psn.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.

©ooNOR~LDE
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. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHUs UHIYKIIMOHHOIO TOKA OT YCIOBUN €r0 BOZHUKHOBEHUSI.
. DNEeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JIEKTPHUUECKOMN IIEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

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

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIHE  3aBHUCHUMOCTh  DJIEKTPHUYECKOIO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapaieIbHOM COEMHEHUU PE3UCTOPOB.

10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.

13. Onpenencune KI1J] HarpeBaTes.

14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHITBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMU: HCCIIEOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mnpsAMOiIuHEHHoe ABwxkeHue. HepaBHOMepHOE
NpSIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMonHEHOe ABMkeHne. CBoOoaHoe nagaeHue. OnbITh
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyxkHOcTU. [lepuon m yactora oOpamieHus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
IIOKOS1, APYTUE BUABI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaibHON TOUKH. AGCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaHBHaH OHEprusa TCJia, MOAHATOrO HaAd IIOBEPXHOCTBIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. HaGmronenue nBuxkeHUs Tea 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TPH A0COIIFOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa A pa3roHa M JalbHEHIIEro paBHOMEPHOIO IBMXKEHUS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TpHU MOABEME Tpy3a C HCHOJIb30BaHUEM

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

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTuuecKuii W TMPYKHHHBIA MasTHUKH. [IpeBpamieHwe »3HEpruud mnpu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXxaHMYeCKUE BOJHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BBIHYKIEHHBIX KOJICOAHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MAaTEMAaTHYECKOTO MasiTHHKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCMMOCTH TMepHoa KoieOaHWH Ipy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMAarHUTHbIC BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszpnen 11. CBeroBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



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

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

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

Hemoncmpayuu.
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[IpsiMonnHETHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIMA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK N300paXXeHHUs MIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIIEH JTNH3BI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
MOTJIONIEeHHE cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas Mopens aromuoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHBI COXpPaHEHMS 3aps0BOI0O U MAacCOBOTO YHMCEN. DHEPIHsl CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrHeKTpbl U3JIy4€HNUs U TOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmromeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB M3TYUCHHSI.

2. HccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO
dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYJIP  NpEIHA3HAYEeH [UId CHUCTEeMaTU3aluu U
0000111eHUSs TPEAMETHOTO COJIEPKAHMSI U ONbITA JIeATEbHOCTH, IPHOOPETEHHOTO NPU U3yUEHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMET.

IIpy wu3ydyeHMM JAHHOIO MOZYJIS PEANU3YIOTCI M CHUCTEMAaTU3HPYIOTCS  BHIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JAOCTHXKEHME NPEIMETHBIX U
METaNpPeMETHBIX IJIAHUPYEMbIX PE3YJIbTaTOB 00y4eHUs, (POPMUPYETCS E€CTECTBEHHOHAY4YHAast
rPaMOTHOCTb: OCBOECHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBICHATH (U3UYECKUE SBJICHUS, MPUMEHASA IOJIy4YEeHHbIC 3HAHMS,
pelaTh 3aa4d, B TOM YKMCJIE€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[IprHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep NAHHOTO pa3fena peaau3yercs 3a CUET TOro,
YTO 00YyYaronrecs BHIMONHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE IOJIyUYEHHbIX 3HAHUH PAClO3HABAaTh U HAYYHO OOBICHATH (PU3MUYECKHE SBJICHUS
B OKpYXarolllel IPUPOE U IOBCEIHEBHOM JKNU3HH;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBAaHUS (PU3UUECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayYHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3HUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0O0Opa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSIM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAUYMMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPAJIbHO--3TUYECKHUX MTPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (HU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro oOpasza KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HaAHKE CBOETO IMpaBa Ha OLIMOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE€ B PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEPEeC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOI;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KAIOIEe Cpelibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

— TOTpeOHOCTh BO B3aWMOJCWCTBHHM IPH BBIOJIHCHWH WCCIICOBAaHUN ¥ IPOCKTOB
(U3HYECKOI HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM JPYTHX;

— TIOBBINIICHHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO IS TeILHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHNN HOBBIX (M3MUECKUX 3HAHHIA;

® — CTpeMIICHHE aHAIM3HPOBAThH U BBIABIATH B3AaUMOCBS3H MIPUPO/IBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH ¢ Y4€TOM BIHMSIHUS HA OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKY OOBEKTOB (SIBJICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIM MPU3HAK KJIACCU(PHUKAILIMU, OCHOBAHUS Uil 0000LIEHUS U
CpaBHEHMS;
® BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOpEUYUsl B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBISIBJIATh IIPUYMHHO--CIIEZICTBEHHBIE CBSI3M MpPU H3Y4YEHUM (QHU3UUECKUX SIBICHUH U
IPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NIECKUX BEITUYNH;
® CaMOCTOSITENIbHO BBHIOMpATh CIOCO0 penieHust yaeOHol (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee MOIXOAAINIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!
® [ICTI0JIb30BATh BOMIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT O3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTAaBICHHOMY IUIaHY OIBIT, HECTIOXKHBIN (U3NIECKUN
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;
® OIICHHWBAaTh Ha NMPUMEHHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJI€
UCCIIEIOBaHUS WIIH HKCIIEPUMEHTA;
® CaMOCTOSATEJILHO (OPMYITMPOBATH 000OIIEHUS U BBIBOIBI IO pE3yIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, ONbITA, UCCIICOBAHMS,
® [[POrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® IPUMEHSATh PAa3IMYHBIE METOJBI, MHCTPYMEHTHI M 3alpoChl TpU IOHWCKE H OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
® AHAJTM3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATh WHPOPMALHUIO PA3TUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



® CAMOCTOSITEJIBHO BBIOMpATh ONTUMalbHYIO (opMy npencTaBieHus HHGOpMAIMH U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B XO7c OOCYXJCHHsS Y4eOHOro Marepuana, pe3yJabTaToB JIA0OPATOPHBIX pPadOT o
IPOEKTOB 337aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeTbHOCTH OOIeHNS;

® COMOCTABIATh CBOM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAJOra,
OOHApY>KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMCBbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTHI IPU
peLIeHUH KOHKPETHOH (DPHU3UUECKOM MPOOIEMBI;

® [[PUHUMATh 1M COBMECTHOW JESTEIHHOCTH, OpPraHW30BBIBATH JEHCTBHA 1O €&
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® BHITIOJIHATH CBOIO YacTh pabOThHL, JAOCTUTas Ka4eCTBEHHOTO pE3yJbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMAH/IbI;

® OLICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

® BBISIBJIATH NPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUIMX Ul PEIIeHUs
(bu3nyecKuX 3HaAHMI;

® OPUEHTHUPOBATHCS B PA3JIUYHBIX MOJAXOAAaX MNPHUHATHUS pelleHUd (MHIAMBUAYaAJIBHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

© CAMOCTOSITEJIBHO COCTaBIIATh QAJITOPUTM pelleHus (QU3MUecCKOW 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/jaraéMble BApUAHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/IEKBaTHYIO OIICHKY CUTYallUH U IpeJiaraTh IJ1aH e€ H3MEHEHNUS,

© 00BSCHATD MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENLCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa LIEJH U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®IpU3HABATH CBOE MpaBO Ha OMMOKY HIpHU pEUIeHHH (QU3NYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTh y O0YUAIOIIMXCS YMEHHUI:

® ICIIOJIb30BATh  MOHATHA: (U3MYECKME U XUMMYECKHE SBJICHMSA, HaOINI0JIeHHeE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BemlecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pa3nuyath sABJICHUA (IU(dy3us, TEMI0BOE NBUKEHUE YACTUL[ BEILECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLHUSA, B3aMMOJECHCTBUE TeEJl, PAaBHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

® pacro3HaBaTh IPOSIBICHUE W3YUYEHHBIX (DU3MYECKHUX SIBIICHHH B OKpYXarollleM MHUpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOM M HEXHUBOM NPHUPOAE, NCHUCTBUE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC()EpPHOTrO JaBICHHS Ha >XKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3y4YCHHbIE CBOMICTBA Tel U (U3NYECKUE SIBICHUS, UCHOIb3Yys (U3NUYECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MeXaHHW4ecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
(bu3NYeCKUX BEIMYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIINE TaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpadUKH H3YUEHHBIX 3aBHUCUMOCTEH
(U3MUeCKUX BEIHYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUYECKUE SIBICHUS U MPOILECCHI, UCIIONB3Ys MpaBHiia
CJIOKEeHMsI CHJT (B0 OJTHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akon Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIO» MEXaHHWKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

© O0BSICHATH (PU3MUECKUE SIBICHUS, IIPOLIECCH U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QU3NYECKUX 3aKOHA UJIHU
3aKOHOMEPHOCTH;

epemaTrh pacy€THhIC 3amauyd B 1—2 JEHCTBUSA, HCHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U



MPOBOAMUTH PAcUEThl, HAXOJUTh CIPABOYHBIC JTaHHBIE, HEOOXOJUMbIEC I pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yNnbTaT, HAXOAUTh OLIUOKU B XOJe
OIBITA, JIEJIATh BBIBOJBI I10 €r0 PE3yJbTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUN WiM (U3NYECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMbBITa H (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CUJIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHON MOTPEITHOCTH U3MEPECHHI;

® [IPOBOJUTH MCCIIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JIPYrou ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKH TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIaIu
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpATh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOIy4YECHHON
3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BUJE MPEATOKEHHBIX TaONHI U Trpadukos,
JIeTIaTh BBIBOJIBI 10 PE3YIbTATAM UCCIIENOBAHUS;

® [IPOBOJUTH KOCBEHHBbIE U3MEpPEHHS (UINYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIIAS CHJIA, JEHCTBYIOIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

e CcOOMIOATh TMpaBWiIa TEXHUKU O€30MacHOCTH TMpu pabore C  JTabOpaTOPHBIM
000pyI0BaHNEM;

® yKa3plBaTh MPUHIMUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepPHU30BaTh MIPUHITUIIBI ICUCTBUS U3yUYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpPOHM Ha WX ONUCaHUsS (B TOM YHKCIE: MOAIIUIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPEecC, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
WCITONIB3YSl 3HAHUS O CBOMCTBaX (PU3MUYECKHX SIBICHUM W HEOOXOAMMBbIC (DU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH TpUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsI 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJACHUS B
OKpYKalollleil cpee;



® OCYIIECTBIATh OTOOpP HUCTOYHMKOB WHPopManuu B VIHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOINUXCS 3HAHUN U IyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJIEISTh HH(POPMAIIUIO, KOTOPAs SIBISICTCS] TPOTUBOPECUNBOMA
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIb30BATh IPU BBHIOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JIMTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIQ/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HMHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHbMEHHBbIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB MM y4eOHBIX MCCIICAOBAHHM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
rpyIIie B COOTBETCTBUHU C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IJIaHa
JEMCTBUM, aJeKBATHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAs MHCHHE OKPYKAIOITUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

® 1ICIIOJIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBINA JIEKTPUUECKUAN 3apsl, SJIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHI TOK, MarHUTHOE
oJIE;

epa3nuyaTh sBIEHUS (TEMJIOBOE pACIIUPEHHE W C)KaThe, Temonepeaada, TEIIOBOe
paBHOBECHE, CMayuBaHHE, KaNWUIAPHBIE SBJICHUS, MCIAPEHUE, KOHACHCAIus,
IUIaBJIEHUE, KpUCTAJITN3alus (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JAEMCTBME MArHUTHOIO IOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIMSA) TIO OINKUCAHUI0 HMX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHM B OKpYXarolleM MHUpE, B
TOM uyucie (U3NYECKHe SBIIEHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTALUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIeKTpUYECKUE SBJIEHUS B arMmocdepe, SJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

® ONTUCHIBATh U3YYEHHBIE CBOMCTBA Tel W (DU3UUECKHE SIBICHUS, MCTOIB3Yys (pU3UUecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUYECCKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIIOJIb3YeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

® XapaKTepu30BaTh CBOWCTBAa Tell, (U3UYECKUE SIBICHUS U TPOIECChl, HCIOIb3YS
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

® 00BSICHATH (DU3MYECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE CUTYyaIUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIICACTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHx MIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3a7aud B 2—3 JEHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alUCBHIBaTh KPATKOE YCJIOBHUE, BBIABIISITH HEIOCTATOK JAHHBIX JUJIS PELICHUS 3aJla4yH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAaHHBIMU;

® pacCIiO3HABATh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIU (PU3HUECKUX METOOB,
UCIIONBb3Ysl ONHCAaHUE WCCIEAOBAHMS, BBIICIATH IPOBEPSEMOE MPEANOI0KEHHE,
OIICHUBATH MPABUIILHOCTh NOPSAJIKA MPOBECHUS UCCIIEA0BAHMS, 1€T1aTh BHIBObL;

® IPOBOJUTH OTBITHI MO HAOTIOACHHUIO (DPU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(KanmWJUISIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTb JIaBJIEHHUS BO3[yXa OT €ro oObéMa,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OHJIEKTpU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JI€UCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIE MPEANONIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHUS, OMHUCHIBATH XOJ OMNBITA W
(bopMyIUPOBATh BHIBOJIBI;

® BRITIOJTHATh TIPSIMBIE U3MEPEHHUS TeMIIepaTyphbl, OTHOCHTEIHLHON BIAKHOCTH BO3/yXa,
CHUJIBI TOKA, HAIPSDKEHUS C HWCIOJH30BAHMEM AaHAJIOTOBBIX NPUOOPOB M JIATUYUKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrou ¢
HCIIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBLHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICIOBAHKE, COOMPATh YCTAHOBKY M BBHIMOJTHATH MU3MEPEHUS, CIEAys



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHHs (U3NYECKUX BEIMYUH (yAelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOm0laTh IpaBUJIa TEXHUKM O€30MacHOCTH IMpu paboTe ¢  J1aOOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK HIEKTPHUUECKOW HHEPIuH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTeNIbHBIC AJIEKTPOIPUOOPHl (IpUMEPHI),
JJIEKTPUUECKUE MPEJOXPAHUTENIH, SJIEKTPOMArHUT, 3JEKTPOJABUIrATENb IOCTOSHHOTO
TOKa), WCIOJb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOO0XOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpUTENbHbIE NPHUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHUX LIeNel ¢ MOCie0BaTe/IbHBIM U MapajuIeNbHbIM COECIMHEHHEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH TpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHUKOB BBIACIATH
UHPOPMAIINIO, KOTOPast SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® ICTI0JIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIETh NMpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

eco3JaBaTh COOCTBEHHBIE IHCHbMEHHbIE M KpaTKHe YCTHBbIE COOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UUECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOU
JeSITeTLHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh W3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBINIOJHCHUM YYEOHBIX TIPOCKTOB W HCCIEAOBAHWHA (PH3MUECKUX IPOIECCOB
pacrpenesiaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTABJICHHBIMH 3aJadyamH,
CJIEZIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl HA 6a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

® ICTIOJIB30BATh TMOHATHSA: CHCTeMa OTCYéTa, MaTepualbHas TOYKa, TPACKTOPHA,
OTHOCHUTEJIBHOCTh MEXaHHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miactTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs W TMorjiouleHus, anbpa-, Oera- U ramma-
U3JIy4€HHUS], U30TOIIbI, SACpHAst SHEPIeTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAaJICHNE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PpPaclpOCTPaHECHHUE,
OTpaXEHUE U IIPEIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DM3MYECKHUX SIBJICHUW B OKpYXKaromeMmM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: NMPHIMBEI U OTJIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cUCTeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHYECKHE JIy4H, PaJHOAKTHUBHOE W3IY4YCHHUE TMPUPOJHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyUCHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBIICHUSI, UCTIONB3YS (U3UUECKUE
BEJTMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIleHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOJHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYMH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHS M MPOIECCHI, UCIONb3Ysl 3aKOH
COXpPAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAKEHUS W TPEJIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakuusX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIlIUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

® 00BSCHATH (DU3MUECKHE MTPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE i B KOHTEKCTE CUTYAIIH
MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTePa: BBIABIATh MPUUUHHO--CIEICTBEHHBIE CBS3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3YyYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAIOIINEcs Ha CUCTeMY U3 2—3 ypaBHEHUM), HCIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI MU (POPMYJbI, HEOOXOJUMBIE I PEIICHUs,
OPOBOJIUTH PACUYETBl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOJOB,
UCIIOJIb3YSl OIKMCAHUE UCCIIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IMOpSAKa IPOBEIEHUS HCCIEAOBAHUSA, MeNaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

® [IPOBOJUTH OIBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAHEHHUS SHEPTUU, 3aBHCHUMOCTH
nepuo/ia KojiebaHuil MpyKMHHOTO MaATHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHUs IMpeaMera B coOuparomieil nuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

® [IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpHUI0 TPSAMBIX HM3MEPEHHH, ONpeNeNss CpeaHee
3HaYeHHe H3MepseMoi BeNWYMHBI ((OKYCHOE paccTOsSHHMEe COOUpAIOLIeN JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (I3MEpUTEIHLHOTO MPUO0pPa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JIBIKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHHM MaTeMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yIiia MpesoMJICHHs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTENIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHCHUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaM
UCCIIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BETMYMH (CPEmHSs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO Ma/ieHus,
KECTKOCTh TPYKUHBI, KOOPPUIIUEHT TPEHUS CKOIBKEHHs, MeXaHudeckas paboTa u
MOII[HOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOWparomed JIMH3bI, pPaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSTH
U3MEpEHUs, Cenys MPEAIOKEHHON MHCTPYKIIMH, BBIYUCISTh 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
WU3MEPEHHUI;

ecoOMIOaTh TpaBWIA TEXHUKA O€30MacHOCTH TMpu paboTe ¢ Ja0OopaTOpHBIM
00opy0BaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUEHHBIX (PU3UUYECKUX MOJENICH: MaTepuaibHas TOUKa,
abCoNMIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
TUTAHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENTb AaTOMHOTO SIIpa;



® XapaKTepU30BaTh MPUHILIHUIIBI IEHCTBHUS U3YUEHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOoW Ha HUX oOmnMcaHus (B TOM 4YHCIE: CHMJIOMETP, HATYMKU I1OJI0KEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), wHCIONb3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB NMPH PEHIEHUU y4yeOHO--
NPaKTUYECKUX 3aJjay, ONTUYECKHE CXEMbI JJIs MMOCTPOEHHs] N300paKEHUH B IIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMTH IpUMEPbl (HAXOOUTh MH(OpPMALMIO O MpUMEpax) HPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHud C NPUOOpPaMU U TEXHUYECKHMMHU YCTPOHUCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXKarollen cpene;

® OCYILECTBJIATh IOUCK HH(popManuu (uznyeckoro coaepxaHus B HMHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOOUTh IIYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJTY4Y€HHOW WH(pOpMAIlMM Ha OCHOBE HWMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 33JaHU HAay4yHO--TIONYJSIPHYIO JIUTEPaTypy
(GU3MYEeCKOro Ccojep)KaHus, CIOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIAJeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCbMEHHBIEC U YCTHbIE COOOIIEHNS Ha OCHOBE MH(OPMAIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUSA, NyOIMYHO MpPEICTaBIATh
pe3yNbTaThl IPOEKTHOM WM MCCIEI0BaTENbCKON AESITENbHOCTH, NPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBINA anmapaT H3y4aeMmoro pasjena (QHU3UKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnuorexa [JOK
11 ) - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 ) 2 1
VISHHCCICHE BEHHHHAL https://m.eds00.ru/7f416194
bubmnoreka IIOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuorexa [IOK
2.1 1
CTpockue BetecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
FPETATHHIE COCTORHMA BetmecTRa https://m.edso00.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
b K
3.1 MexaHUUEeCKOE OBIKEHUE 3 nommorexa [0

https://m.edsoo0.ru/7f416194



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

but6mmoreka [IOK

32 Hepuus, Macca, moTHoCTS 4 ! https://m.edso00.ru/7f416194
but6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [IOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmnoreka IIOK
4.2 Jlarerite XKuAKoCTH > https://m.edso0.ru/7f416194
bubmnoreka IIOK
43 ATMOChEPHOS HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a Ha MOTPYyKEHHOE 7 3 bubnuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pea S. PaGora m MOIIHOCTB. JHEpPrus
bu6nuorexa [IOK
>1 Pabora i mowmocTs 3 ! https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
52 TpocTeie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4 1
>3 exatuHeckat SHepri https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrtpoannbie | Ipakruyeckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHMTHBIE SIBJIEHUS
91 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMATHHTHAS HHAYKIHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne n/m P Konrtpoannbie | Ipakruyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [IOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 7 1 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
DNEeKTpPOMarHUTHOE TOJIE U bubmuoreka [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe ABJICHUA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue 1 mOTJIoUIeHHe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakiuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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
N KosmvecrBo yacos DJIeKTPOHHbIE HH(POBLIE
0
. Tema ypoka B KOHTpOJ’IBHLIe HpaKTuquKne 06pa303aTe.111>H1>1e
cero
padoThI padoThI pecypchbl
1 ®dusuka — Hayka o npupoze. SJBneHus 1
MIPUPOJIBI
dusunueckue IBICHUA 1
dusnyuecKre BEIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U AaTYUKa TeMIepaTyphl"
Meroasl HaydyHOrO no3Hanus. OnucaHue Bu6 10K
3 . noOInoTeEKa
5 (bU3MYECKUX SBICHUN C TTOMOIIBIO MOJIENIEH. 1 1
C 5 https://m.edsoo.ru/ff09f72a
mapmoeas OuacHOCmuKda
VYpok-uccnenosanue "lIpoBepka runoTessl:
5 JANbHOCTh MOJETA IAPUKA, MYIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI, BuG 1OK
HOIHOTEKA
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
https://m.edsoo.ru/ff09fe0a
BEIleCTBa
bubnuoreka IOK
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 1
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OnbITHI 11O 1 1
HaOII0IEHUIO TETUIOBOTO PACIIMPEHUS Ta30B)



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

10

AFpGFaTHBIC COCTOsIHHA BCIIICCTBaA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O6006menue no pazaeny «llepBoHadanbHbIe ngﬁ;&f{ﬁ)gﬁ}; 020378
CBEJICHUS O CTPOEHUHU BEILIECTBA
12 Mexanunueckoe aBrkeHue. PaBHOMepHOE U bubnnoreka [HOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocTe. EAUHHLL CKOPOCTH https://m.edsogru/fanOYQC
14 Pacuer nytu 1 BpeMeHM IBUKEHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell ngg;ﬁf:;igﬁ}; 020c10
16 [ImoTHOCTH BeniecTBa. Pacuer maccol 1 bubnuorexa [JOK
oObeMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas.1. paborta «Ornpenenenue
TJIOTHOCTHU TBEPIOTO TENa
18 Pemenue 3amau mo teme "I1noTHOCTH bubnnorexka [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JIaGoparopHas pabota «3yuenue
20 3aBHCUMOCTH pacTshkeHHs (edopMariim)
MIPYKUHBI OT TIPHIIOKCHHOHN CHITBI)
21 SABnenue Tarorenus. Cuna TsHKECTH
CBs13b MEXly CHIION TSKECTH U MacCoM Tea.
22 Bec tena. Pemrenne 3aga4g mo reme "Cuina bubmmorexa LOK

TsOKecTH"

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778

Cuia TsDKeCTH Ha APYTrux IJ1aHETax.

bubmuorexa [JOK

23
du3nyecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 N3mepenue cuit. JluHamMmoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 Ciio)eHue IByX CHJI, HalPaBJICHHBIX MO bubnnoreka HOK
OJIHOU IpsiMoil. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3ana4 no teme
"PaBHonelicTByrO1mas cui”

28 Cuia Tpenus u e€ BuAbl. TpeHue B mpupoe u bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexka [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I"paduueckoe nzobpakenne cuin», «CHIIb bubmmorexa [JOK

p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIIAS CHIT»
KonTponbHas paboTa mo Temam:
«MexaHnueckoe aBmKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0pakeHue crn, «CUIbDy
(Aomunucmpamuenas npomexncymounast)

33 Hasnenue. CriocoObl yMEHBITICHUS U bubnmnoreka [JOK

YBCIIUYUCHUA TaBJICHUSA

https://m.edsoo.ru/ff0a20a6



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
https://m.edsoo.ru/ff0a20a6

JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS raza bubnmoreka [JOK
34 R
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBieHus TBEPABIMU TEJIaMH, bubmumoreka [IOK
KUIKOCTSIMU U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B XKUJKOCTH U T'a3e, BBI3BAHHOE bubnnoreka [HOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axkoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo0
OODIIAIOTIEC COCY b https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUUUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
42 B LA
ec Bo3ayxa. AtMochepHoe naBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBJICHHS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATMocdepHoe qaBieHe bubnnorexka [JOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " ATmocdepHoe
napieHue"
47 JleiicTBHE XKUAKOCTH U Ta3a Ha IOTPYKEHHOE bubnnorexka [JOK



https://m.edsoo.ru/ff0a2376
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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
https://m.edsoo.ru/ff0a2b5a
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B HUX TECJIO. ApXI/IMe,HOBa CHJIa

https://m.edsoo.ru/ff0a3276

JIaboparopHas pabota «OnpeneneHue

48 BBITAJIKUBAIOWIECH CUIIBI, JEUCTBYIOMIEH Ha 1 buGnnorexa LIOK
’ o https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B JKUJIKOCTbH)
JlaboparopHast paboTta 1o Teme
49 «ccienoBanue 3aBUCMMOCTH Beca TeJia B 1 bubnuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bubmuorexa [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBanue
ol apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
onpesereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue cymos.
52 BosayxormnaBanuey, «JlaBiaecHue TBEpABIX bubmorexa [JOK
yx L p https://m.edsoo.ru/ff0a3654
TeJ, )KUJKOCTEH U Ta30B»
53 KonTponbHas pabora 1o TeMe «JlaBlieHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
bu6nmoreka [JOK
54 Mexanundeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MomHocTh. EAUHHIEI MOIITHOCTH
. S B https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuyér MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME IO JECTHUILIE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHWJI Ha pbIvare
58 Pbruaru B TexHuke, OBITY U IPUPO/IE. 0.5 bubnmuotexa [JOK

JlaboparopHas pabdora «MccnenoBanue

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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YCIIOBUI paBHOBECHS pbIUara

59 Pemenue 3a7au o Teme «Y cioBus 1 bubnuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nosnesnoro necTpust

60 Mexanu3ma. Jlaboparopuas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH

61 Pemenue 3agau mo teme "Paborta, MOIITHOCTb, 1 bu6mmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK

62 Mexannyeckas sHeprus. Kunernueckas u 1 https://m.edsoo.ru/ff0a4252
IIOTEHIMAIbHAsL YHEPT U, bubnnorexa [HOK

https://m.edsoo.ru/ff0a4360

63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu 1
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieIeHHE

64 U3MEHEHUSI KHHETUYECKON U MOTEHIINATIbHON 1 1
SHEPTUU MPU CKATHIBAHUU TeJa M0 HAKIOHHOU
MJI0OCKOCTH"

KonTponbHas padora 1o teme «Pabota u

65 MOIIHOCTb. DHeprus» (4Aomunucmpamuenas 1
Umo206ast)

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexka [JOK
"Mexannueckoe IBHKeHne" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"JlaBneHue TBEPIBIX TEN, JKUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 PezepHblil ypok. PaGota ¢ TekcTamu 1o teme 1
"PaboTa. MomtHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/m Tema ypoka Kontpoububie | IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTshI padoThI
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 AOMuHUCMpamueHas 6Xx00HAsk KOHMPOJIbHAA 1 1
paboma
bu6mmoreka [JOK
6 Kpucrannmueckue u amop@Hsie Tena 1
P PP https://m.edsoo.ru/ff0a5800
7 CmaurBaHMe U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
TemmoBoe pacuupeHue u cxxarue.
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1 bubmmorexa [OK
patypa- patyp https://m.edsoo.ru/ff0a5a26
CKOPOCTBIO TETIIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bubnuotexa [JOK



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

Ypok-koudepennus "IIpakTuueckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa [TOK
B " https://m.edso0.ru/ff0a65c0
Y MaTepUalioB B LIEJSIX SHEProcOepexeHus
12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabota "HccnenoBanue
14 slBJIeIfHﬂ TI:EHJIO(I))6MGH8, MpU CMEUTUBAHUHN bubmorexa LHOK
N N P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U TOpsTYEi BOJIBI
Pacuer koau4decTBa TEILIOTHI,
15 HE00XO0MMOTO JJIsl HarpeBaHUs Tea U
BBIJICJISIEMOTO UM TIPH OXJIKJICHUN
16 JIaGopartopHas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJI0Ta bubnnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTATTNYECKUX 1;en Y nenpHas TemoTa bubmmorexa [OK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
yIeIbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. VY nenpHas Temiora bubmuorexa [JOK

nmapooOpa3oBaHus U KOHICHCAIIUH.

https://m.edsoo.ru/ff0a786¢
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3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT
aTMOC(l)CpHOFO JaBJICHH A

22

Brnaxxnocts Bo3nyxa. JlabopaTopnas padora
"OnpeneneHne OTHOCUTEIHHOM BIa>KHOCTH

Bo3ayXxa"

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

23

Pemenue 3aia4 Ha onpe/iesieHNE BIa)KHOCTH
BO3yXa

24

[Ipunuunb pabOThI TEIJIOBBIX JBUTATEIICH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
cropaHus

25

KIIJI TenmoBoro asurareis. TemaoBeie
JIBUTATEIIN U 3a11UTa OKPYKAIOIIEH CpeIbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHHA U IIPCBpPAIICHUA SHCPIrUU
B TCIIOBLIX ITpOL€CCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBble aBieHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

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

28

KouTtponsHasa pabora mo teme "TemnoBsie

SIBJICHUS. HSMGHGHI/IG arperaTHHx
COCTOSHUH BemecTna"
(Aomunucmpamuenas npomedxcymounast)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3aPsI0B

30

Ypoxk-uccienopanue "DaeKTpuzanus Tei
VHIYKIWEH U IIPU CONPUKOCHOBEHNH"

31

B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

9J'IGKTpI/I‘l€CKO€ I1OJIC. HaprDKCHHOCTI)

bubmuoreka [JOK

32 aneKTpudeckoro noss. [Ipuniun
P PHHI . https://m.edsoo.ru/ff0a8ala
CYIEPHO3UIINU INEKTPUUECKUX MOJIeH
Hocurenu 3nexTpuueckux 3apsiioB. bubmumoreka [IOK
33 .
DneMeHTapHbIi 3apsia. CTpoeHue aroma. https://m.edsoo.ru/ff0a8ef6
34 [TpOBOAHWKY M TUAJICKTPUKH. 3aKOH
COXPAHEHUS IIEKTPUICCKOTO 3apsia
35 Pemrenue 3a1au Ha mpuMeHEHNE CBOMCTB bubnnoreka [JOK
BJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro
36 cyliecTBoBaHMS. MIcTOUHUKH bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnorexa [JOK
JKHUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlaboparopHas pabota 05 bubnuotexa [JOK
"N3mepeHnue u peryinpoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuUecKoe HanpspkeHue. BonbTMerp.
42 JlaboparopHast pabota "M3mMepenue n 0.5 bubmmorexa LIOK
patopHai p f) ' https://m.edsoo.ru/ff0a9e14
pETyJIMPOBaHKE HATIPSDKCHUS
43 CornpoTuBieHre MPOBOAHUKA. Y ACIBHOE bubnmnoreka [JOK

COIMPOTUBJICHHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

bubmuorexa [JOK

44
MPOBOJIHUKA OT €T0 JIJIMHBI, TUIOIIAIA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U Marepuana”
45 3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKECHMUS. bubnmoreka [JOK
3akon OMa Jy1s ydyacTKa 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHas padota "HccrnenoBanne
46 3aBUCUMOCTH CHUJIbI TOKA, UYIIETO YEPE3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaienbHOE
COCJIMHEHHUS TIPOBOJHUKOB
JlaboparopHas padora "IIpoBepka mpaBuia
48 CJI0’KECHUS HANPSHKEHUH TTPU bubnuorexa [JOK
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlaGoparopHas pabdota "lIpoBepka npaBuia
49 TUTST CI:IJ'IBI I")rOKaIr)[ U Tia aJIJP;enIf:IOM ’ bubmmorexa [JOK
prTiap " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npumMeHeHue 3akoHa OMa bubnuoreka [IOK
IUISL Pa3JIMYHOrO COCIMHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaGoparopHas pabota "Omnpeznenenue bubnnoreka [JOK
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue Henu U MoTpeOuTenu
. bubnuotexa [JOK
53 AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe

3aMbIKaHHUE

https://m.edsoo.ru/ff0ab660
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Pemienue 3agau no teme "DneKkTpuyuecKue
3apsibl. 3apsHKEHHBIC TEJla U UX

bubmuorexa [JOK

54 . .
B3auMoaercTBUA. I10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KouTponbHas pabora 1o Teme
55 "DneKTpuuecKue 3apsabl. 3apsyKEHHbIE TENa bubmmoreka [JOK
U uX B3auMmoaeucTus. I10CcTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0ac3d0
57 VYpok-uccnenosanue "M3ydenne nonein 1
MIOCTOSIHHBIX MarHUTOB"
58 MarnutHoe noje. MaruutHoe nose 3eMian bubnuorexa [JOK
U €ro 3HaueHue I )KU3HU Ha 3eMIle https://m.edsoo.ru/ff0acOba
OmnsiT Opcrena. MarHuTHoe nose
59 3IEKTPUYECKOT0o Toka MaruuTHoe nose bubmmorexa [OK
P https://m.edsoo.ru/ff0acld2
KaTYUIKHA C TOKOM
[IpmeHeHue IeKTPOMarHuToB B TEXHUKE.
60 JIaGoparopHas pabota "M3yueHne nericTBUS 0.5 bubmmorexa [OK
PaTOpHai p Vi " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM
DJeKTpoABUraTesb HOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3ekTpoaBuraresneii B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubnnoreka [JOK
Tpancnopte. JlaboparopHas padota https://m.edsoo.ru/ff0ac86¢c
"KoHCcTpyupoBaHue U H3y4eHHne paboThl
NEKTpoABUraTeNs"
62 OmneiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM

nHaykiuu. [Ipasuno Jlenna



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnexTporeneparop. CriocoOsl MorydyeHus

63 AMEKTPUUCCKOW IHEPTUH. DIIEKTPOCTAHIIUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUU
64 Pemrenue 3amau no teme "DneKTpUUECKHUE U 1
MarHuTHBbIE SIBJIEHUSA"
KonrponbHas pabora 1o teme
N " bubmuorexa [JOK
65 DNEeKTPUYECKHE U MATHUTHBIC SIBJICHUS 1
https://m.edsoo.ru/ff0acb14
(Aomunucmpamusnas umoeosast)
PesepBHblii ypok. Pabora ¢ Tekctamu 1o bubnuoreka [IOK
66 " n 1
TeMe ""TeruioBblIe SBIICHUs https://m.edsoo.ru/ff0acc5e
67 PesepBHrlit ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHsele siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne
w/n Tema ypoka B Konrpoabnsie | IlpakTuueckne | 00pasoBaTebHbIE
cero
padoThbI padoTbI pecypcbl

1 Mexanunyeckoe aBuxkeHue. MarepuanpHas 1
TOYKa

9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE.

3 HepasnoMepHOE IPSIMOIIMHENHOE IBUKCHUC 1 bubnnorexa LHOK

P P p ' https://m.edsoo.ru/ff0ad19a

CpenHsisi © MTHOBEHHAsI CKOPOCTh

4 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

5 paBHOYCKOpEHHOTo ABKeHus. [ papuk 1
CKOPOCTH
JlaGopaTopHas pabota "OnpeneneHue

6 CKO peHI/I}FI) Ten; npu aBHopCKO €HHOM 1 1 bubmmorexa [IOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBIKEHUH 110 HAKJIOHHOM IJTIOCKOCTH

7 AOMmuHuCmpamuenas 6xo0Hask KOHMPOJIbHAS 1 1
paboma

8 CoOoauoe nanenue ten. OneiTel annnes 1
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.

9 [Tepuo E gacToTa oopa eHnﬂpJ}gI(HeﬁHaﬂ u 1 bubmorexa HOK

proa patt ' https://m.edsoo.ru/ff0ae176

YTJIOBasi CKOPOCTH

10 LleHTpOCTpEeMUTENBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

but6mmoreka [IOK

11 [Tepsrrit 3akon HeroToHa. BexTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Herotona. PaBHoelicTByO1IAs bubnuotexa [JOK
cuna https://m.edsoo.ru/ff0ae72a
. but6mmoreka [IOK
13 Tpetuii 3akon Herorona. Cynepno3uiius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bu6muoreka [IOK
Hprotona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuuia ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaboparopHas padota «Onpenenenue bubmuoreka [IOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6anoreka LIOK
18 Chita TpeHHS https://m.edsoo.ru/ff0af738
bu6nuorexa [IOK
19 Pemenue 3anau no reme «Cuia TpeHUs» https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
KO3 (ULIEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo Teme "3akonnsl HeroToHA. bubanoreka LIOK
Cuna ynpyroctu. Cuina TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTanmoHHoro nerTpa (ConHednast
cuctema). ['amaktuxu"
24 Pemenue 3anau mo teme "Cuna TSHKECTH U bubanoreka IJOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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3aKOH BCEMUPHOIO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8

IIepBas kocMHU4eCKask CKOPOCTb.

but6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOUKH.

26 AbcomotHo TBEpOE Teno. PaBHoBecHe bu6muoreka [IOK
TBEPJIOTO TEJIA C 3aKPEINIEHHONW OChIO https://m.edsoo.ru/ffOafe36
BpalieHus

27 MowmenT cunsl. LeHnTp TspKECTH

08 Pemenue 3amau mo teme "MOMEHT CHIIBL bubmnoreka IIOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

29 "Mexanunueckoe ABrkeHue. Bzanmoneicreue bubmorexa LIOK

. g ' g https://m.edsoo.ru/ff0b0408
Ten
KonrtposbHas paboTa 10 TemMe
30 "MexaHudeckoe qBHxkeHue. B3anmoneiictaue bubmiorexa LIOK
. ' https://m.edsoo.ru/ff0b06ec
Ten
Nmnynee Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHUS UMITyJIbca. YTIPYroe u bubnuorera LOK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYMpPYroe B3auMOJICHCTBHE
Pemrenue 3amau mo reme "3akoH coxpaHeHUS bubnmnoreka [JOK

32
nMITyibca' https://m.edsoo.ru/ffob096¢c

33 Ypok-koH(pepeHus "PeakTUBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"

bubnunoreka LIOK
34 M 0
CXanicckas pabota i MOIIHOCTE https://m.edsoo.ru/ffOb0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnmnorexa [JOK

CHJIBI TPCHUA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlabopaTtopHas pabora «OnpeneneHue
paboThI CUJIBI TPEHHSI ITPH PABHOMEPHOM

36
JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cas3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXaHUKE
40 JlaboparopHas padota «l3yuenue 3akoHa bubnmnoreka [HOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHE U €TO bubmnoreka IIOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanusi. BeiHyX1eHHbIE bubnuotexa [JOK
KoseOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
MareMaTHuecKkuil U Npy>KUHHBIA MASITHUKH.
43 [IpeBpareHune SHEPTUN PU MEXAHHIECKUX
KOJICOaHUX
Ypok-uccienoBanue «3aBUCHMOCTh TIEPHO/Ia
44 K(Fne6aHI/H71 OT ’KECTKOCTH MPYKUHBI U nlf)laccm bubmmorexa [JOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 AOMunucmpamusHas npomedscymounas
KOHMpObHAs paboma
JIaboparopHas pabota «OnpeneneHue
46 HaCTOF’)[LI Hpne Ifo a Kone6ai1/1171 MPY>KUHHOTO bubmmorexa [JOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 JIaGopartopHas pabota «IIpoBepka bubmuotexa [IOK



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
https://m.edsoo.ru/ff0b1aec

HE3aBHCUMOCTH IepHoJia KoJiebaHuii rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoaHBL. CBOWCTBA

48 MEXaHHYECKUX BOJH. [Ipo1obHbIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3Byk. PactipocTpanenue u oTpaxxeHue 3ByKa
YK yK
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
53 Ypok-koHpepeHus "YIbTpa3ByK U bubnmnoreka [HOK
WH(]Pa3BYK B MPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
o4 "3akoHbl coOxpaHeHus. Mexanndyeckue bubmmorexa [TOK
" https://m.edsoo.ru/ffOb25f0
KOJIeOaHUs U BOJTHBI
OHTpOJIbHAS paboTa 1O Teme "3aKOHbI
K 0 "3
55 coxpaHeHus. MexaHu4yeckue KojaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE MoJIe. bubmmoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-konpepenuus "kana Bu6 110K
nonnoTeKa
58 AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb3oBaHue
. " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U
59 Ypoxk-uccnenopanue "M3yueHne CBOWCTB bubanoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

AJIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO
MoOmIBHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c

Pemenue 3ama4d Ha OIpeaACIICHNUEC 4YaCTOThI U

60
JUTMHBI 3JIEKTPOMArHUTHOUW BOJTHBI
61 DneKTpoMarHuTHasi IpUpoia CBeTa. bu6muoreka [IOK
CxopocTtsh cBeTa. BonHoBBIE CBOMCTBa CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimMonuHeitHoe
62 acmpocTtpaneHue cpera. 3armeHus CoyHIa U bubmmorexa [JOK
pacpoctp ' H https://m.edsoo.ru/ff0b3658
JlyHsl
3aKkoH oTpaxkeHHsl cBeTa. 3epkania. Pemenue
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubmuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO Bubnworexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEITIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3/IyX-
crekso""
VYpok-koupepenius "Mcronp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBS3b"
but6mmorexa [IOK
68 JInnzel. OnTHYecKas Cujia JTMH3BI
https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [{OK
69 [TocTpoenue n300pakeHu B TUH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b2c6c
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JlabGopaTtopHas pabora "OnpeneneHue

70 (hOKYCHOTO PACCTOSIHHUS M ONITUYECKON CHJIBI bubmmorexa [JOK
y Iz https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI1"
Ypok-koHpepeHus "OnTudeckne TMH30BbIC bubmmoreka [JOK
71
pubopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "Jledexsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenne 6enoro ceera B crieKTp. ONBITHI
74 Hrrotona. CnoxxeHue creKTpaabHbIX IIBETOB bubmorexa HOK
’ P H ' https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
JlaboparopHast pabota "OnbITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP U bubmuoreka [IOK
BOCIIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcCIiepcusi, HHTepdepeHnrs u
mugpaxus’”
77 OmnpiTel Pe3epdopa u uranerapHas MOJENb bubnmnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moxnens atoma bopa
79 Hcnyckanue u MOMIOMIEHUE CBETa aTOMOM. bu6muoreka [IOK
KBantsl. JInHe4aTbie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukyMm "HabnrogeHue criekTpoB bubnuoteka [JOK
ucnyckanus" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4206
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82 Crpoenue atomHoro siipa. Hykionnas bubnmoreka [JOK

MOJIENb https://m.edsoo.ru/ffOc18ac
Bu6muotexa [JOK

83 PanuoakTtuBHbIe peBparnienus. 30Tombl 1

https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau mo teme: "PannoakTUBHEIE bubnunorexa LIOK
npespaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnanga

86 Ypok-koHpepeHmus "PaguoakTuBHBIC bubnmnoreka [HOK
W3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakiyy. 3aKOHbI COXPaHEHUS bubnmnoreka [HOK
3aps0BOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ffOc1c58

88 DHeprus CBA3U aTOMHBIX siaep. CBsA3b Macchl bubmuorexa [IOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amad mo teme "SnepHsie peakiuu”

90 Peakiuu cunTe3a U neneHus saep. bu6nuorexa [IOK
Ucrounuku sueprun ConHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "AnepHas sHepreTUKa.

91 JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe

92 "DeKTpOMarHUTHOE TOJIE. bubmuoreka [IOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbHas paboTta mo teme

93 "DeKTpOMarHUTHOE TOJIE.

DJIeKTpOMarHUTHBIC BOJHBI. KBaHTOBbIE
sBrieHust" (AOmunucmpamusnas umo2086ast)



https://m.edsoo.ru/ff0c18ac
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[ToBTOpenue, o6o6menue. Jlaboparopuoie bubnmoreka [JOK
94 . 1 1
pabotsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, o6o0menue. Penenue
95 ACUETHBIX U KQUEeCTBEHHBIX 33/a4 110 TeMe 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0c2572
"TemnoBbie npornecch”
[ToBTrOopenue, o6o0menue. Pemenne bubnuorexa LIOK
96 pacyeTHBIX ¥ KaYECTBEHHBIX 3a7a4 10 TEME 1 https://m.edsoo.ru/ff0c2a22
"KII[ rertoBbix nBurareneit”, "KILJ] bubnuoreka [IOK
3JEKTPOYCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 06061eHue. Peenne
97 pacyeTHBIX ¥ KaUeCTBEHHBIX 33/1a4 10 TEMe 1
"KIIJ] anexkrpoycTaHOBOK"
98 [ToBTOopenue, 0600meHue. JlaboparopHsie 1 1 bubnmnoreka [HOK
paboTs 1o Kypcy "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTrOopenue, o6o0mmenue. Pabora ¢ Tekcramu 1 bu6muoreka [JOK
1o TeMe "3aKOHbI COXpaHEHUsI B MEXaHHUKe" https://m.edsoo.ru/ffOc2d6a
100 IToBTrOopenue, o6o0mmenue. Pabora ¢ Tekctamu 1 bubmuoreka [IOK
o Teme "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menHue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
1o teme "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu 1
o Teme "KBanToBas u simepHas ¢puszmka
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

®usuka, 7 kiacc/[lepeimkun .M., UBanos A.U., AO «3narensctBo [IpocBemienue.
®dusuka, 8 kimacc/Ilepeimkun .M., BanoB A.U., AO «M3natenscTBo [IpocBemenue.
®dusuka, 9 kinacc/[lepeimkun .M., UBanos A.U., AO «M3natenbctBo [Ipocsemienne.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
1. eppimkun A.B., I'yrauk E.M. ®@usuka. 7-9 xnacc. — M.: Ipocda, 2020

2. Jlykamuk B.W. COopuuk 3amay no ¢usuke. 7-9 knaccel. — M.; [Ipocsemenue, 2021

3. IlpumepHbIe TPOrpaMMBI 10 yueOHbIM mpeameraM. Ousuka. 7 — 9 Kimaccel: IpoexT. — M.:
[Ipoceemenue, 2022

4. BonkoB B.A. YHuBepcaibHbBIE IOypOUYHbIe pa3padboTku mo pusuke: 7-9 kinace. — 3 —e u3..
nepepadot. u non. — M.: BAKO, 2022

5. I'pomreBa O.W. KoHTponbHBIE B CAMOCTOSATENBHBIE Pa0OTHI 1O (u3nKe 7-9 Kiacc: K
yuebHuKky A.B. [lepsimkuna. @usuka. 7xiacc. —M.: U3garensctBo «Ok3amen» 2020.

6. Peanu3anust 06pa3oBaTesIbHBIX IPOrPaMM €CTECTBEHHOHAYUHOW U TEXHOJIOTUYECKON
HanpasJieHHOCTEN 1o (pusmke ¢ ucnonb3zoBanueM obopyaosanus neHTpa « TOUKA POCTA»7-
11 xmaccsl/MunmcTepeTBO mpocBemenus Poccuiickoit @eneparn/,2023r.

7. TeXHOJIOrMYECKUE KapThl YPOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/

e  POIII https://fg.resh.edu.ru/.

e EnuHas koyeknus nupoBbiXx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum mocryma:
http://school-collection.edu.ru/

e llHTepecHbIe MaTepUaIIbl K yPOKaM (DPU3UKH IO TEMaM; TECTHI IO TEMaM;
HarJIsIIHBIE TocoOus K ypokaM. — Peskxum mocrtymna:http://class-fizika.narod.ru

e  DIeKTpoHHBIE yuyeOHUKH 10 pu3uke. — Pexxum nocrtyna: http://www.fizika.ru



https://fg.resh.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.fizika.ru/
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