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1. IOSICHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uKe Ha ypOBHE CpeAHero obmero obOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (enepalibHOM  00pazoBaTeNbHOMN
nporpammel cpeaHero oomiero oopaszoBanusi (POIT COO), npeacraBneHHbx B DenepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yueOHOro mpenmera «Dusuka» B 00pa3oBaTelnbHBIX opraHu3anusx Poccuiickoit denepanuu,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPAMMbl, U OCHOBHBIX I0JI0KeHUN «CTpareruu
pa3Butus BocnutaHus B Poccuiickoil @enepanuu Ha nepuon ao 2025 roma» (Pacnopspkenue
[TpaButensctBa PO o1 29.05. 2015 No 996 - p.).

Copepxanue IPOrPaMMBI o buznke HAIPAaBIICHO Ha ¢dbopMupoBaHue
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOY4YaOIIMXCS W OpraHu3aliio u3ydeHus (UMK Ha
NeSITeIbHOCTHONH OCHOBe. B mporpamme mo Qu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit DPIOC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M
METamnpeMETHBIM  pe3yjbTaTam oOyueHus, a  TaKKe  MEeXIpPEeOMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

[IporpamMa 1o ¢u3mKe ycTaHABIMBACT paclpenesieHHe y4yeOHOro marepuaia Mo TojaaMm
o0ydeHust (1Mo Kjaccam), MpenIaraeT NPUMEPHYIO TOCIEI0BATEILHOCT H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEM
o0yJaronuxcs.

[Tporpamma no ¢usuke pa3paboTaHa C IeJIbI0 OKa3aHHUsI METOIUYECKOM MOMOIIM YUUTEIIO B
co3aHUU pabouel MporpaMMBbl 110 Y4eOHOMY MTPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3YIOLIUM Il €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XMMUEH,
Ouonoruel, actpoHoMue U (uznyeckoi reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IpPeIoCTaBisieT HauOosiee sicHble 00pa3lbl NMPUMEHEHHMs] HAay4dHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 IIaBHBIX 3aj1ad (pu3nueckoro obpa3oBaHHs B CTPYKType oOImiero odpa3oBaHus
COCTOUT B (OPMHUPOBAHMM E€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTM M MHTEpeca K Hayke Yy
oOydJaronuxcs.

Uzyuyenne ¢u3uku Ha 0a30BOM ypOBHE MpEINoOjaraeT OBJIAJEHUE CIEAYIOLUUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAHHBIE U HCIOJB30BaTh HAYYHBIE JI0OKA3aTEIbCTBA JUIS
MOJTyYEHUs BBIBOJIOB.

Ilenu u3ydeHus (U3MKH HA YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OIpEEsICHbl B
Konnenmuu npenoaaBanus yueOHOro mpeamera «DPusmka» B 00pa30BaTeNbHBIX OpPraHH3AIUIX
Poccuiickoit  ®Depepannn, peaqu3ylOIMMUX OCHOBHBIE 00Ie00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBep)KaEHHON pemenneM Koiuternn MunucrepcrBa mnpocBenienus Poccuiickoin ®denepanyu
(mportokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyyenus pU3NKH:

e [puoOpeTeHHEe HHTEpeca U CTPEeMIICHHS OOYYaloIUXcsi K HaydyHOMY M3y4YCHHUIO

MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;



pa3sBUTHE TMPEJICTABICHUM O HAyYHOM METOAE TMO3HaHuA U (POpMHUpOBaHHE
HCCJIEI0BATEIBCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBJICHUSM;

(opMHpOBaHHE HAyYHOI'O MHPOBO33PEHUS KaK pe3yjbTaTa M3y4eHUs OCHOB CTPOCHHUs
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHpOBaHUE MPEACTaBICHUN O poJU (U3MKHU U PA3BUTHUSA APYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3sBUTHE NPEICTaBICHUH O BO3MOXHBIX cepax Oyaymeill mnpodeccuoHanbHOM
JeSITeIbHOCTH, CBA3aHHOW ¢ (PM3MKOMH, MOATOTOBKA K JajbHEWIIeMy O0YYEHHIO B 3TOM
HallpaBJICHUU.

Joctuxenne STUX Leled nporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

npuoOpeTeHne 3HaHU| O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHue YMEHHM ONUCHIBATH M OOBACHATh  (U3WYECKHE  SBICHHS C
UCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUs TMPOCTEHIINX pacu€THBIX 3a/a4 C MCIOJIb30BaHUEM
¢uznyecKux Mojelel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ay;

pa3BUTHEC YMCHHMU HaONIOJaTh TMPUPOJIHBIC SIBJICHUS W BBINOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCHEPUMEHTANBHBIE HCCIEAOBAHUS C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ WHpOpManueld (HU3NIECKOTO COJCPIKAHHS, BKITFOYAS
MH(POPMALIMI0O O COBPEMEHHBIX JIOCTH)KEHUSAX (U3MKHM, aHAIM3 M KPUTUYECKOE
OIICHUBaHHE WH(OPMAIINY;

3HAKOMCTBO €O cpepamu podecCHOHATBHOMN IeATeTbHOCTH, CBA3aHHBIMU C (DU3UKOMU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha uzyuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSs

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Heneno), B 8 kiiacce — 68 yacoB (2 vaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefelno).

[Ipennaraemsiii B mporpamme mo ¢Gu3MKe rnepeueHb J1abopaTOPHBIX padOT M OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, YYUTENb JelaeT BHIOOpP MPOBEACHUS Ta0OpaTOPHBIX pPadOT U
OIIBITOB C y‘-IéTOM WHAUBUAYAJIbHBIX 0co0eHHOCTEH O6yanOHII/IXC$[, CITMCKa 3KCIECPUMEHTAJIbHBIX
3aJlaHuH, MpeIIaraeéMbIX B paMKaxX OCHOBHOTO TOCYJIapCTBEHHOTO IK3aMeHa 110 (pHU3uKe.



2. COJEPKXAHUE OBYYEHUs
7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponsl. GU3nYECKUEe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI TO3HaHMs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIOoTe3, O0O0bsAcCHeHHe HalmogaeMoro spiueHus. Omnucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckue TpUOOPHI M MPOLEAYpa MPSIMbIX U3MEPEHHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIHLHOTO pUdopa.

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TE.

W3mepenune TemmepaTypbl MpH IMOMOLIM UAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIEPATYPHI.

Nk

6. IlpoBenenue wuccienoBaHHMs O MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypOH.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEIIECTBA: TPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddysuun.

3. HaGnronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUeM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. PacuéT myTu u BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cuna xak XapakTepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBIeHHE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopoCcTH NPSIMOJIMHEMHOTO IBUKEHHUS.
Habumronenue siBjaeHMs] UHEPIUH.

Habumronenne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IIPSIMOM.

A

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpeneneHnue cpeiaHel CKOPOCTU CKOJBXEHHsS Opycka WM IIapuKa MO HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO TeEa.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYEHUS qaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMHU TEIaAMU, KUJIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUIKOCTH OT
rmyounsl.  [mapocratmdeckmii  mapagokc. CooOmaromuecs cocyabl.  [‘mapaBiamueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe namieHue. [IpHuMHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XKUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apXxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBneHus KUIKOCTHIO U ra30oM.
Coo0bmraronirecs: CoCy/bl.

I'mapaBamyeckuit mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUS.

Nk W=



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B KHUIKOCTD
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT Macchl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTh YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpEAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
pbluara. IlpumeHeHne mpaBuiia paBHOBECHUS pbldara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KuHeTmyeckas W mnoTeHUHalIbHas »Heprus. lIpeBpaienne
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomut u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBHKEHMHM Tela TIO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycaoBUi paBHOBECHUS pblyara.
3. WNsmepenune KIIJl HakTOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON IHEPTUH.
8 KUIACC

Pa3znea 6. TensioBbIe SIBJIEHHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TeOprU CTpOeHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u

amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CmauuMBaHWE M KanwuIIpHbIE siBIeHUs. TeruioBoe
pacIIMpPEHNE U CKATHUE.

Temmneparypa. CBsA3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHUS YacCTHLI.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
coBepireHre paboThl. BUIbI TeIUIONEpe aun: TeIIIONPOBOAHOCTE, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHIX

BCHIICCTB.

Kunenue.

VYaenbHas TemnoTta IutaBneHus. [lapooOpazoBanue u KoHAeHcaius. Mcmaperwe.
VYaenpHas TemaoTra mnapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEPATypbl KUIEHHUS OT

aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMUBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAILCHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. Habmronenune 6poyHOBCKOTO JIBUKEHUS.

2. Habmoaenue nuddysuu.

3. HalOmroneHnue siBneHUI CMauyMBaHUS U KaWJUISIPHBIX SBJICHUH.
4. HaGmroneHnue TenjaoBOoro pacuiupeHus Tel.

5. W3meHeHue naBiieHUs rasa npu U3MEHEHUHM 00bEMa U HarpeBaHUU UJIH OXJIaKIACHUU.
6. IlpaBuna usmMepeHus TeMIEpaTypsbl.

7. Buzpl Temionepeaayn.

8. OxnaxxaeHue Npu COBEPILIEHUU padOTHI.

9. HarpeBanue npu coBepiieHMH paOOThl BHEIIHUMH CUJIAMHU.
10. CpaBHEHME TENMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabGmroneHue KUneHus..

12. HabGmroneHue nocTossHCTBA TeMIEpaTyphl IPH IJIaBJICHHUH.

13. Mopenu TemIoBBIX ABUTATEIIEH.

Jlabopamopuvie padomol u onvimel.

Nk

10.
11.
12.
13.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI IO BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OneIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.

[TpoBepka THUIOTE3Bl JIMHEHHON 3aBHCHMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TeMIIEPATypPHI.

Habmioienue n3MeHeHus: BHYTpEHHEH SHEpruu Teja B pe3yJsibTaTe TeIulonepenadyu u
paboOTHI BHEITHUX CHIL.

HccnenoBanue sBJICHUS TEIJIO0OMEHaA IPH CMEIIMBAHUH XOJIOAHON U TOpsYeil BOJbI.
OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJAOM Npu TemiooOMeHe ¢
HarpeThiM METAITTMYECKUM LIUITUHAPOM.

Onpenenenre yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

Omnpenenenue yneabHON TEIUIOTHI TUIABJICHUS JIbJIA.

Pazgen 7. diekTpruyeckne 1 MarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE1 OT BEJINYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3yieKTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOYHMKHM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKTpuueckoe HarpsbkeHue. ConpoThBiIeHHE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
[TocnenoBarenbHOE U NapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3amMopaeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHs] AJIEKTPUYECKOM HHEPTUU. ODIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U IEUCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCcTBHS 2IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B )KHUJIKOCTH.
. I'a30BBIi1 pa3ps.
. I3MepeHnue cuibl TOKa aMIepMETPOM.
. I3MepeHnue 31eKTpruuecKoro HanpsKeHUs! BOJIBTMETPOM.
. Peocrar n Mara3uH conpOTHBIICHHUM.
. B3aumoeiicTBuE MOCTOSIHHBIX MarHUTOB.
. MoziennpoBaHue HEBO3MOXXHOCTHU Pa3/eI€HUs MOJICOB MarHUTAa.
. MoniennpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.
. OneIT Opcrena.
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. MarnuTtHoOe nojie Toka. JJIeKTPOMarHmr.

. JleicTBME€ MAarHUTHOTO IOJIS1 HA IIPOBOJIHUK C TOKOM.

. DIEKTPOABUraTEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3JIEKTPOMAarHUTHOM MHIYKITUH.

. OnbiTel Dapages.

. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHUSI.
. DIEeKTpOoreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITH MO HAOTIOEHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKH U TUAJICKTPUKH.
COopka u mpoBepKka padOThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAIPsHKCHUS.

SN HE D=

HccnenoBanue 3aBUCMMOCTU CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3rcTopa M HAPsKEHUs Ha PE3UCTOPE.

7. OnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJEKTPHUUECKOTO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUM IPU IOCIEAOBATEIBLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUist CUIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 Pe3UCTop.

11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIIEIIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HalpspKeHUs
Ha HEW.

13. Onpenenenue KI1/I narpesarens.

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. U3yyeHne MarHWTHOrO TMOJIS TIOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUH U
pa3JelIeHNN.

16. HccnenoBanue AefcTBUS 3JEKTPUUECKOTO TOKA HAa MAarHUTHYIO CTPEJIKY.

17. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3AMMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HalpaBJICHUS TOKA B KaTYyILKE.

18. N3y4eHue neicTBUSI MAarHUTHOT'O TIOJIsl HA IIPOBOJHUK C TOKOM.

19. KoHctpyupoBanue 1 u3y4eHue paboThl 3JIEKTPOIBUTATENS.

20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.

21. OnpITEl MO MCCIEIOBAHUIO SIBIICHHS 3JEKTPOMArHUTHOW WHAYKIUH: HCCIEJOBAHUE

U3MEHEHM 3HAUeHUs M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOE mpsMOIuHEHHoe aABWkeHue. HepaBHOMepHOE
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsMoIHHEHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBMXEHHE MO OKpYXHOCTH. [lepuoa m yactora oOpamenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Herotona. Bropoi 3axkoH Hserorona. Tperuit 3akoH Herortona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHS
MOKOSs1, APYTHUE BUbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MajJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOro Tena
C 3aKpeIUIEHHOM Oochto BpaleHus. MoMeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, TpeHusi. Cs3b

OHCPIUuun

nu pa6OTBI. HOTCHI_II/IaJ'IBHaSI OHEprusa TEJIa, MOAHATOrO HaAd IIOBEPXHOCTBIO 3CMIIH.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenune MexaHU4YeCcKOoro ABUKEHMS TeJla OTHOCUTEIBHO PA3HbIX TeJl OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

M3MmepeHne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

Habumronenne ABM>XeHUS Tejla 0 OKPYKHOCTH.

Habumronenne MexaHMueCcKuX SIBJICHUN, IPOUCXOAIINX B cucteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJCHCTBUY TEIL.

W3meHeHune Beca Tea Npu YCKOPEHHOM JBUKEHUU.

[lepenavya nMiysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOJAEHCTBUM.

CoxpaHeHue UMITysbca Mpu a0COJIFOTHO YIIPYTOM B3aUMOJIEHCTBUH.

HaGnronenue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHue MeXaHU4YEeCKOW SHEPTUH MPH JABHKEHUU TeJla MO IeUCTBUEM IIPYKHUHBI.

Jlabopamopnwvie padbomot u onvimel.

1.

KoHcTpynpoBanue Tpakra [Uisl pasrOHa M JAJIBbHEHIIET0 PaBHOMEPHOIO IBHKECHMS
IApUKA WK TEIEKKH.

Omnpenenennue cpenHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa 0
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUs Tejaa IPU PAaBHOYCKOPEHHOM JIBM)KEHHUU IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JABUXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrHMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [JBM)KEHHUU 0e€3 HayalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMAaJbHOTO
JIaBJICHMSL.

Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHS.

Onpenenenne KECTKOCTU NPYKUHBIL.



9.

Onpenenenne pabOTBl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOIBEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. M3y4yenue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJTHBI.

KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amIuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaimieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsie koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue konedaHuii T MO AEHMCTBUEM CUIIbI TSKECTU U CHIIbI YIPYTOCTH.

2. Habmronenue konebaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KOJeOaHHUI U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenne 4acTOTHI U EpUOJIa KOJIeOaHUM MaTeMaTHYECKOI0 MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U NEPHOJIA KOJIEOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IEpHOJa KOJeOaHMH IMOJABELUIEHHOTO K HUTHU Ipy3a OT
JUINHBI HUTH.

4. HWccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHWN MPYKUHHOTO MasTHHKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHMMOCTH IEpHOAA KoleOaHWU Tpy3a, MOABELIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OmnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IEepuojaa KoJIeOaHUH MNpPYKUHHOIO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKOpeHUs: CBOOOAHOTO MaJICHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3meKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pasnes 11. CBeToBbIe sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE PacnpOCTpPAHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnoap30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omntuyeckas cucreMa (oToanmapaTra, MHKpPOCKOINA U
Teneckona. ['na3 kak ontudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiThl HptoToHA. CliojkeHUE CIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

9.
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[TpsimonuHEHOE pacIpOCTPAHEHHUE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOLI.

Xox nydeil B cobuparoleii 1mH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mognens rinasa.

11. Paznoxenue 6€510ro cBeTa B CIIEKTP.

12. TTony4yenue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimeol.

1.
2.
3.

N s

HccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUsSI CBETOBOTO JIyda OT yIJia MaJleHHs.
N3ydenune xapakTepuCTHK H300pa)XeHHUs IIpeMEeTa B INIOCKOM 3epKaile.
HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTMH3HL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETA B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnerter Pesepdopaa u mianerapuas mojaens aroma. Moaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaktuBHblE mnpeBpamieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsJ0BOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aTOMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paguOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HHS U MOTJIOLICHHUS.

2. CHekTpsl pa3IMYHbIX Ta30B.

3. CnekTp Boaopoaa.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYyUCHUH.

6. Perucrpauus uznydeHus NPUPOJHBIX MUHEPATIOB U MPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHENUATBIX CIEKTPOB U3ITyUEHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUILbl IO TOPMO3HOMY HyTu (1O

dboTorpadusm).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3alluu |
0000111eHUs TPEMETHOTO COJIEPKaHMsI U OMbITa 1EATEIbHOCTH, IPUOOPETEHHOTO NPU U3yYEHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaAMET.

[Ipy wu3yyeHUHM JAHHOIO MOJYJS pEalu3ylTCd M  CHCTEMaTU3UPYIOTCS  BU[BI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX U
METaIpeIMETHBIX IIAHUPYEMBIX Pe3yibTaToOB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAayuyHas
IPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSAMU OOBSICHATH (U3UYECKUE SBICHUS, MPHUMEHSS IOJTyYCHHBIC 3HAHHS,
pelaTh 3aJa4y, B TOM YHMCJI€ KAYECTBEHHbIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO NEATEIbHOCTHBIA XapaKTep NaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
YTO 00YyYaroNrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEJIaraeTcs:

® Ha OCHOBE IOJIyYECHHBIX 3HAHHUN PACIO3HABATH U HAYYHO OOBSCHATH (PU3NYECKUE
SIBJICHHS B OKPYXKAIOILEH ITPUPOJIE U TIOBCEAHEBHOM KU3HU;

® UCHOJb30BATh HAay4HbIE METOABl HCCIENOBaHUSA (U3NYECKHX SBICHUH, B TOM
YHclie AJ1 NPOBEPKU TMIIOTE3 U MOJTYyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

e OOBSICHATH HAay4Hble OCHOBbI HauOojiee Ba)XHBIX JOCTH)KEHMH COBPEMEHHBIX
TEXHOJIOTH, HapuMep, MPaKTUYECKOT0 HCIOIb30BaHUS PA3IUYHBIX UCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPAILEHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA TIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OWIEro oOpa3oBaHMs HANpaBlICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynprare wusyuyeHuss (GU3MKM HAa YPOBHE OCHOBHOIO o00mero oOpa3oBaHus Yy
oOyuarorierocst Oynyt c()opMUpPOBaHbI CIEIYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

® I[IPOSIBJICHHE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHMIO POCCHMCKOU
¢buznyecKoil HayKu;

® [ICHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTb K AaKTHMBHOMY YYacTHIO B OOCYXJEHHU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUUN
(107370478

® OCO3HaHHE BaXXHOCTH MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

® BOCIPHUATHE JICTETUYECKHUX KauyecTB (U3MYECKOM Hayku: e€ TrapMOHUYHOIO

IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MIO3HAHMA:

® O0CO3HaHME IIEHHOCTH (PM3MYECKOM HAyKHM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEHMIIIEH COCTABIAIOIIEH KYJIbTYPHI;

® pa3BUTHE HAy4YHOM JHOOO3HATENBHOCTH, HHTEpeca K  HCCIeI0BaTelbCKON
JeSITEIIbHOCTH;

5) popmupoBaHus KyJIbTYPBbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHUS:

®  OCO3HaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXHOCTH MpaBWJl 0€30MacCHOro MOBEACHUS Ha TPAHCHOPTE, Ha Joporax, ¢
AIIEKTPUUYECKUM U TETJIOBBIM 000pPY/IOBAaHUEM B IOMAILITHUX YCIOBUSIX;

e cpOpMHPOBAHHOCTh HaBbIKa pe(IeKCHH, MPHU3HAHHME CBOETO MpaBa Ha OIIMOKY U
TAKOro K€ IpaBa y APYroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

e aKTHBHOE Y4YacTU€ B pEUICHMM NPAaKTHYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTeNbHONW OpraHU3AlMK, TOpOAa, Kpas) TEXHOJOTUYECKOW W COIMAIbHON
HAIPaBJIEHHOCTH, TPEOYIONIUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

® UHTEepec K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C PU3NKOM;

7) 3KOJI0TN4YeCKOr0 BOCIIMTAHMSA:

e OpUEHTalus Ha NMpUMEHeHHe (PU3MUECKUX 3HAHUU AJs pelieHHs 3aJad B o0iacTu
OKpYXarolled Cpelpl, IJIaHUPOBAaHUS TIOCTYIIKOB U OLIEHKM HX BO3MOXHBIX
MIOCJIEICTBUM 1L OKPYXKAIOIEH CPEMBL;

®  0CO3HaHME ITI00ATBHOTO XapaKTepa KOJIOIMYECKUX MPOOIeM U IMyTel UX PEeLICHHUS;

8) aganTanuu K M3MEHSIIOIUMCH YCJIOBUSIM CONMATBHON U NPUPOIHOI Cpeabl:

e TOTPeOHOCTH BO B3aUMOJACWUCTBUHM TPU BBHINOJHEHUHM MCCIEJOBAaHUN M TPOEKTOB

(u3M4ecKoil HaPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;



MIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO 1eATeIbHOCTD;
noTpeOHOCTh B (HOPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Hcie (GOPMYIHPOBATH HJIEH,
HOHATHS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSIX;

OCO3HaHUE JePUIIUTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH B 00JIacTH
(076370478

IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
CTpEMJICHHE aHATU3UPOBaTh W BBIIBIATH B3aUMOCBSA3M HpPUPOABI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C MCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUM;

OLICHKA CBOMX JCHCTBUH C y4ETOM BIIMSAHUS Ha OKPYKAIOLIYIO CPENy, BO3MOMKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT chOpMUPOBAaHBI MeTalpeaMeTHbIe pPe3yJbTaThl,
BKJIIOUYAIOIIME TI03HABATEJbHbIE YHHUBEpCAJIbHbIE Y4eOHbIE JEHUCTBUS, KOMMYHHUKATHBHbBIE
YHHUBEpCaIbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS ISl 0000IIeHUS
U CPaBHEHUS;

BBIABJIATH 3aKOHOMCPHOCTH W IMPOTHUBOPECYHA B paCCMATPHUBACMBIX ¢)aKTaX, JaHHBbIX U
HAOJIOJICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HU3YUYCHUU (1)I/I3I/I‘-I€CKI/IX SIBIICHUHN W
nmponeccoB, JacjaTb BbBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHOW (u3uueckod 3amauu
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pEILICHMs, BHIOOp Hambosee MOIXOISAIIEro ¢
Y4ETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeanoBaTelbCKue AeiicTBUS:

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBLCKII HHCTPYMEHT TO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIAHY  OIBIT, HECJI0XHBIN
(bU3UYECKU HIKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yiabTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIIEIOBAHMUS,

IIPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAaKkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3NUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl IpPU IOMCKE W OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pU3ndecKoil 3a1auu;



AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUIOB ¥ OPM IIPEICTABIICHHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMy TpeAcTaBieHus HHpopManuu u
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPATOPHBIX padoOT U
IPOCKTOB 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIIepKaHUe 0JIaroKeIaTeIbHOCTH OOIIEHMS;
COIIOCTABJIAITb CBOU CYXKXKACHHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIINH;

BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBI BBIIIOJIHECHHOT'O (bPIBI/I‘IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb W HCIIOJb30BAaTh IMPCHUMYIICCTBA KOMaH[[HOﬁ u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pr3ruecKoi mpoOIeMsl,

NPUHUMATh 1EJIM COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH [JEHCTBHUA MO €
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAueCTBEHHOTO pe3yjbTara MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU I[eﬁCTBHH C APpYTMMHU YICHAMHU KOMAaHbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJI3Ja B OOMMA MNPOXYKT TIO KPHUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalLUsX, TPEOYIOUUX [T peIIeHUs
bu3nyecKuXx 3HaAHMI;

OpUEHTUPOBATHCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEHIeHUN (MHIUBUAYAIbHOE,
MPUHITHE PELIEHUs B TPpYIIEe, MPUHATHE PELICHUH IPYyIIIO);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOW 3aladd WU IUIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThl PELLIEHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pPEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeylaraTh IIaH €€ U3MEHEHMS],

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JAESITeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCIIE B XOJ BBITOJHEHUs (U3NYECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTaTa LEIH U YCIOBUIM;

CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU peuleHWdn (GHU3UYECKUX 3agad Wid B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHMS BellecTBa (TBEpAOE, KHMIKOE, Ta3000pa3HOe), MEXaHUYEeCKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSMOJIUHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ymopyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

pasnuuath sBieHus (auddys3us, TemI0Boe ABIKEHHE YaCTHII BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPLUs, B3aHUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TN C 3aKPeIIEHHOW OChIO BpalleHMs, Iepeada AaBleHUs TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | ra3aMu, aTMOC(HEpHOE JaBJICHUE, ITIABAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOW YHEPTrHH) 10 ONMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YYCHHBIX (H3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yMcie (u3nueckue sSBICHHUS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IMYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIHSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pBIYary B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3MUECKUX SBICHUMN;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CWJIa TpPEHUs, JaBJICHUE
(TBEpmOTO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CWJIA, MEXaHW4ecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IPU OMUCAHUU TPABUIIBHO
TPaKTOBATh (PH3MUECKUI CMBICI MCIIOJIb3YEMBIX BEIMYHH, UX 0003HAUCHUS U IHHHUIIBI
bu3nyecKux BEIMYUH, HAXOAUTh (POPMYyNbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UUECKUX BEITHYMH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS M TIPOIECCH, HCIIOIB3YS
IpaBuiIa CIOXKEHHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpruM, NpH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE,

OO0BSACHATh (U3WYECKUE SBJICHUS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlMi NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-
-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMUYECKUX IIaroB C OMOpPOW Ha



1-2 wu3ydeHHBIX CBOWCTBA (UBUYECKUX SBJICHHH, (U3UYCCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EHCTBUSA, HCIOJB3YsA 3aKOHBI U (QOPMYJIBL,
CBSI3bIBalOIIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJauu
3alKChIBaTh KPAaTKOE YCJIOBUE, MOACTaBIATh (PU3NYECKUE BEIUYUHBI B (POPMYJIBI U
MPOBOAMUTH PACU&Thl, HAXOJUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBIC IJISI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHOU (PU3NYECKON BETMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIIENOBAHMS BBIICIATh IPOBEPSAEMOE IPEATION0KECHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yibTaTaM;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten: (GopMyaHpoBaTH MPOBEPSIEMBbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAaHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJOTOBBIX W IU(PPOBBIX NMPHOOPOB, 3aMHCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
MIPOBOJIMTH WCCIICIOBAHUE 3aBUCHMOCTH OIHOW (DPU3MYECKOW BEITUYHMHBI OT JIPYTOW C
MCIIOJIb30BAaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUS IPYKUHBI, BBITAJKUBAIOIIECH
CWIbl OT OO0BEMa MOrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT IIIyOWHBI, Ha KOTOPYIO MHOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJd, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOrO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yibTAaThl MOIYyYEHHOU
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Te€la, CWJIA TPEHMUSI CKOJIBXKEHHS, MaBJIECHHE BO3/yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MPesIOKEHHON
MHCTPYKLIMU: TIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIMYNHBI,

coOyoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINeCs COCYyibl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBWKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu30BaTh MPUHIUNBI JCHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOHCTB C OINOPONW HA WX OMHUCAHHWSA (B TOM 4YHUCJE: TMOIIIUITHUKUA, YCTPOUCTBO
BOJIONIPOBO/A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (U3UUECKUX SBICHUH M HEOOXOIUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



IOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30IaCHOCTH TpPH OOpaIIeHUHd C NpUOOpPaMHU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMs 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalollleu cpee;

OCYILECTBIIATH OTOOp HMCTOYHMKOB HMH(popManuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
pa3IMYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIMIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TMIONYJISIPHYIO JIUTEPATYPy
(U3NYECKOr0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust WHPOpMANUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpAaTKUE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM 4HUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMsI O pe3yibTaTax MPOEKTOB WM YY€OHBIX UCCIEI0BAaHUM, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpENesaTh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a1a4aMU, CJIEAUTH 3a BBIIIOJIHEHHUEM IUIaHA
JIecTBUHM, aZeKBaTHO OIIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xoHny oOyuenust B 8 Kiacce mpeaMeTHbIE pe3y/lbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUITMUECKUEe U aMOp(HBIE Tena,
HACBHIIIECHHBI W HEHACBIIICHHBIN Map, BIA)KHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
10JI€, MPOBOJHHUKUA W AUIEKTPUKHU, MOCTOSIHHBIM JJIEKTPUYECKUN TOK, MarHUTHOE
T0JIE;

paznuyaTh SIBJICHUS (TEIUIOBOE pACUIMPEHHE U C)KaThe, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMaYMBAaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
TIJIABJICHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), DJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHUCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJ1 HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMSA) TIO OINHWCAHUID WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JTaHHOE (PU3NYIECKOE SBIICHUE;

pacro3HaBaTh IPOsBICHHE W3YUYEHHBIX (PM3UYECKUX SBICHUI B OKpY)KaIOIEM MUpE, B
TOM uyucie (U3NYecKue SBIECHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KaMWUIIpHBIE SIBJICHUS B NPUPOAE, KPUCTAUIBI B mpupoje, uziaydeHue CouHiia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHETa,
JJIeKTpUYECKUE SABIIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha



3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM INE€PEBOAUTH MPAKTUUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIONb3Ysl (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsS SHEpPrus, KOJUYECTBO TEIUIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TEIIOTa
napooOpa3zoBaHMs, yJAelbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQUIMEHT IMOJE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAKHOCTb BO3/yXa, JJIEKTPUYECKUU
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIlpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yIIeIIbHOE COIIPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOI0 TOKa), IIPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HaueHHS ¥ €IUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUECKOM TEOPUM CTPOECHMS BEIIECTBA,
OPUHIUI CYNEpHo3uIUKM Mojel (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsna, 3akoH OMma ans ydacTka nenu, 3akoH JDxoyms—JleHua, 3akOoH COXpaHEHHUS
OHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €T0
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PpU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JOrMYeCKUX LIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBJICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarbk pacu€THble 3a7aud B 2-3 JACWCTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOLIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3a7auu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX /IS PELICHHs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE AJIs €€ pelIeHus, IPOBOJUTh Pacu&éThl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3HUECKOMN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO pELIMTh MPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIOJb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS MCCIEAO0BaHUSA,
JIEJIaTh BBIBOJIBI,

IPOBOJUTH OMBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUNA MM (PU3NYECKHX CBOWCTB
Tesn (KamWwUISIpHBIE SIBICHHS, 3aBHCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MpOIIecca OCTHIBAHUS U HarpPEBAHUS MPU U3TYYEHUU OT LIBETa
W3JIyJaromnie  (MOTrJIomaroie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIEPATYPbl JKUIAKOCTHM W IUIOIIAAUM €€ IOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJIEMCTBUE DIIEKTPUUECKUX 3apsIIOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3yalIM3alysl MArHUTHBIX IOJIEW MOCTOSIHHBIX MArHUTOB, NEUCTBUS MATHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBA 3JIECKTPOMAarHWTa, CBOWMCTBA JJIEKTPOJBHMIATEIIS
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBbIE MPEANOI0KEHUs, COOMPATh
YCTAaHOBKY M3 MPEUIOKEHHOIO  00OpyJOBaHMs, OINUCHIBATH XOA OIBITa U
(opMyIHpOBAThH BBIBOBI;

BBITOJIHATh MPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIAKHOCTH BO3/yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JTATUUKOB



bu3nyecKuX BEIMYHH, CPaBHMBATh pPE3yJIbTaThl W3MEpPEHUN C y4€TOM 3aJaHHOI
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUUMHBI OT JIPYrod C
UCTIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHBIICHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIA U MOMEPEUYHOT0 CEYCHUS U YAEIbHOTO CONPOTHUBIICHUS BEIECTBA
MIPOBOJHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIEIOBATEIbHOIO M TMapaJUIeNbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh HCCIIEOBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, CIEAys
MpeJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThlI MMOJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIUI ¥ rpaduKoB, AeJaTh BHIBOBI 10 PE3yIbTaTaM UCCIIEIOBAHUS;

MPOBOJANTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEeNUYHH (y[elbHas TeII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISTH 3HAYCHNUE BEIMUNHEI;

coOmoaTh TMpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAaHUS (B TOM YHMCJE: CUCTEMa OTOILJICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHK AIEKTPUUYECKOU
DHEPTUHU, DIIEKTPOOCBETHUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(IprMepBl), SJEKTPUYECKHAE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, JIIEKTPOJBHUTATENb
MOCTOSTHHOTO TOKa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PUM3MYECKHX SIBICHUH U
HEo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTENBHBIE TPUOOPHI TIO
cXeMaM M CXEMaTM4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABHUTaTeNlb BHYTPEHHETO CTOpPAHHS, DJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUUYECKHX IIETIeH C TOCIIeOBATENILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LeTeH;
IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEAHEBHOM KU3HH Uil OOECledYeHus
0€30MacCHOCTH MpH OOpaIleHuH ¢ NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJICEHUS HOPM OKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarollleu cpese;

OCYIIECTBIISITh TMOWCK HWHQOpManuu (U3NIecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE WMEIOIINXCS 3HAHUH W TYTEM CpaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3NIECKOTO COMEpKaHUs, CIpaBOYHBIE MaTepHaibl, pecypchl cetn HHTepHer,
BJIa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUN U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 00o01as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UUECKOTO COJACPKaHUs, B TOM UHUCIIE
nyoNIMYHO  TPEACTaBIATh  pE3yAbTaThl  MPOEKTHOM MM  HMCCIEN0BATENbCKOM
NEeSITENIbHOCTH, TPU 3TOM TPaAaMOTHO HCIOJb30BaTh M3Y4YEHHBIN MOHATHIHBIN anmapar
Kypca (pU3HKHU, COTPOBOXK/IaTh BBICTYIUICEHHE IPE3CHTALINEH;



OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCIENOBAaHUN (PU3UUECKHX IPOLIECCOB
pacrpenesaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CICIUTHh 3a BBIIOJIHCHMEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLICHMBATh COOCTBEHHBIM  BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMOJEHCTBHE, IIPOSBIISIsi FOTOBHOCTh pa3peliaTh KOH(DIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUabHAas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT0 IBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEeXaHWYeCKue Koie0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ©  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEeHUus, anbda-, Oera- U ramma-
U3JIy4€HUs, U30TOIIBL, SIACPHAs SDHEPIEeTUKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIUHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHHE, CBOOOIHOE MaJJCHUE TeJl, pPABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBHE Tel, PEAKTUBHOE JBUXKECHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKJICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXEHHE 3BYyKa, MPSAMOJIMHEHHOE pPACIPOCTPAHEHHUE,
OTpaXCHHE U MIPEIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa WU3JIy4EHUs)
[I0 ONHCAaHUIO0 UX XApPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (pr3HYecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM yHclie (U3NYECKHUEe SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABHKCHHE IJIAHET
ConHeyHOM cucTeMBbl, peaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKUE SBJICHUS B  INpUpPOJAE, OUOJOrMUecKoe  JeWCTBHE  BHJIUMOTO,
yAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3JIY4EHHUI, €CTeCTBEHHBIN paJnOaKTUBHBIN
¢$oH, KOCMHYECKHME JIy4d, paAHUOAKTUBHOE MW3JIy4€HHUE TPUPOIHBIX MHUHEPAJIOB,
JeiiCTBUE palMOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33aJady B yueOHYIO, BBIJICNSATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTKCHIBATh U3Y4YE€HHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOPEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO NaJeHUs, BEC Tela, UMITYJIbC Tejd, UMILYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOILIHOCTh, MOTEHIIHAIbHAS SHEPTHs Tela, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, IOJHas MEXaHWYecKas SHEeprus, MepuojJ M dYacToTa KoyeOaHWH, AJIuHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MTOKA3aTeIb NPEIOMIICHUS
Cpefbl), PH ONHCAHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3NYECKHX BEJIHYMH, HAXOIUTHh (OpPMYIIHI,



CBSI3BIBAIOINME JAHHYIO (HM3MUYECKYIO BEIMYMHY C APYIMMH BEJIMYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;

XapaKTepHu30BaTh CBOMCTBA Tel, (PM3UUECKHUE SBICHUS U IPOLECCHI, UCIOIb3ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIIO3ULUU CHII,
HNPUHINI OTHOCUTENBHOCTH [ anwiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAXKCHUS M NPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHHs 3apsiOBOTO M
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPd HTOM JIaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUld  IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKHX ILIAroB C OMOPOW Ha 2—
3 wu3y4eHHBIX CBOiicTBa (U3MYECKUX SBICHHH, (U3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

penrats pacyéTHbIE 3a/1a4 (OIHMPAOLINECcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIC JTAaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYIIBI, HEOOXOAUMBIE Ul PEIICHHS,
IOPOBOANTH PAcu€Tbl M OLEHHMBAaTh PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pPEUIMTh NpU MOMOLIM (PHU3MIECKUX
METO/IOB,  HCIIONB3ys ~ ONHCAaHWE  HWCCIEJOBAaHUS,  BBUICIATH  IPOBEpPSEMOE
NPENOI0KEHNE, OICHWBATh TPABWIIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JieNiaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBONCTB
TeJs (U3ydeHue BTOporo 3akoHa HbrOTOHa, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuil MPyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIeOaHH, TPSIMOJIMHEHHOE PacipOCTpaHEHNE
CBETa, pPa3JioKeHHe OeIoro cBeTa B CHEKTP, M3y4yeHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKaJle M CBOMCTB HU300pakeHHMsI MpeaMmera B coOMparoliel JIMH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
cOOMpaTh YCTAHOBKY M3 NU30BITOYHOTO HaOOpa 000PYIOBaHMS, OTIMCHIBATE X0 OTBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIBI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHE u3MepseMoil BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO TpUbopa);

NPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (PU3MUECKUX BEIWYMH C HCIIOJIb30BaHHEM
OpSAMBIX M3MEpPeHHUH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
IBW)KEHUM 0€3 HavalbHOH CKOPOCTH, Tepuojia KOJeOaHWid MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yrja MaJeHUs U
yIiia MperoMIICHHs OT yIJia MajieHus1): TUIAaHUPOBaTh MCCIEI0BAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThbl IOJYYEHHOW 3aBHCUMOCTH
(Gu3HYecKUX BEJMYMH B BHJE TaOJIUI] M Tpa(uKOB, AENaTh BHIBOJABI IO PE3ysIbTaTaM
UCCIIEIOBAHHS;

IPOBOANTh KOCBEHHBIE HM3MEPECHUS (QHU3MYECKHX BEIMYMH (CPEemHSsI CKOPOCTh H
YCKOpEHHE Tela MpH PaBHOYCKOPEHHOM IBHMKCHNH, YCKOPEHHE CBOOOTHOTO Ia/ICHHS,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHUS, MeXaHHuYecKas pabdora u



MOIIIHOCTh, 4YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro U MPYKUHHOTO
MasiTHUKOB, ONTHYECKas CUJa COOMpAIOUIel JIMH3BI, paJWOAKTUBHBIA  (HOH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLIHMH, BBIYUCIIATh 3HAYCHUE BEIUYHMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE pPE3yNbTaTbl C YYETOM 33JaHHOM IOTPELIHOCTH
U3MEPEHU;

e coOmoIaTh MpaBWJa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® pa3InM4aTh OCHOBHBIC TMPHU3HAKK H3YUYEHHBIX (U3UUYECKUX MOJENei: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHeTapHask MOJIeJb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOT'O $1]1pa;

® XapaKTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOiIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JATYNKHU MOJIOKEHUS,
paccTOSHUS U YCKOPEHHUSI, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, oToanmapar, ONTHIECKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;

® CIIOJIb30BAaTh CXEMbl U CXEMATHUYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbl ISl TOCTPOCHUs M300paKeHUH B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

® [PUBOAMUTH MpHUMEPHl (HAXOAUTh MH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW MXU3HU s oOecreueHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarollleu cpere;

® OCYILECTBJIATH MOMCK HHpopMauuu ¢Quznyeckoro conepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

® 1CIIOJIB30BATh MPHU BBHIOJHEHUU YUE€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIMTEPATYPY
(bu3NYEeCKOro coJep)KaHus, CIpPaBOUYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU M3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHHUS HA OCHOBE MH(pOpPMAaLUU
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COAEpkKaHMs, MyOJINYHO TPEACTaBIsATh
pe3yJbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCITOJIb30BaTh HM3yYEHHbIM MOHATUHHBIA amnmapar W3y4yaemoro pasaena (U3MKd U
COIIPOBOKJATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.

CUCTEMA OILEHKHM JOCTHXEHHUSA IIVIAHUPYEMBLIX PE3YJIBTATOB IIO
POU3UKE OCBOEHMUSA ITPOI'PAMMbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUMA.

JuTenbHOCTh  KOHTPOJBHOW paboThl, sBisOmIEHCs (OpMONH MHUCBMEHHOM MPOBEPKHU
pe3yibTaToB OOy4YEHHMsS C IENbI0 OLEHKH YPOBHSA JIOCTHXKCHHS TPEIAMETHBIX U (WJIIH)



MeTanpeMETHBIX Pe3yIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oosiee yem 45 MUHYT
Ka)K/IbIM ).

JITMTeThHOCTh MPAKTUYECKOW padoThl, SBISIONICHCS (GOpMOM oOpraHuzanuu  y4eOHOTO
mpolecca, HANMPaBICHHOW Ha BBIPAOOTKY Yy OOyYaIONIUXCS MPAKTHYCCKHX YMEHUH, BKIFOYAsS
nabopaTopHble, WHTEPAKTHBHBIC W HWHBIE PabOTBl M HE sBISIOMIEHCS (QOopMON KOHTPOJIS,
COCTaBJISIET OJIMH YPOK (HEe OoJiee 4yem 45 MUHYT).

[Tpu 5TOM 00BbEM yueOHOTO BpeMEHH, 3aTPauyuBAEMOr0 Ha MIPOBEICHUE OLIEHOUHBIX MPOLEAYD,
He JoibkeH mpesbimarh 10% oT Bcero oobeMa yuyeOHOrO BpeMEHH, OTBOJMMOTO Ha H3y4eHUE
JAHHOTO Yy4eOHOro MpeIMeTa B JaHHOM KJlacce B TEKYIIeM yueOHOM rofy.

Cucrema OLIEHKH BKITIOYAET MPOLEAYPHl BHYTPEHHEH 1 BHEIIHEH OIICHKH.
BHyTpeHHSIS OLlEHKA BKIIIOYALT:

» CTapTOBYIO JHAarHOCTHKY;

» TEKYIIYIO ¥ TEMaTHYECKYIO OIICHKY;

» WTOTOBYIO OLICHKY,

» TPOMEXYTOYHYIO aTTECTAIIHIO;

» BHYTPHIIKOJIbHBI MOHUTOPUHT 00Pa30BaTEIIbHBIX TIOCTHIKCHUH 00Yy4atOIIXCS.
BHeuHss oueHKa BKIIOYACT:

» HE3aBHCHMYIO OLICHKY Ka4eCcTBa IMOATOTOBKH O00YYarOIINXCS;

» WTOTOBYIO aTTECTAIHIO.

Buj padorsl 7 xkaacc 8 ki1ace 9 kJacc
[TpakTnyeckas pabora 3 3 3
KonrponbHas pabora 12 27 12

Kpurepun u HopMbI olleHKHU 3HaHUH o0yuyaromuxcs no ¢pusznke (Ilpuaoxennel).

B ¢enepanbHbIX U permoHanbHBIX MPOLETYypax OLEHKU KayecTBa 00pa30BaHUs UCIOIb3YETCS
nepeveHb (KoJu(HuKaTop) pacnpeeseHHbIX M0 KilaccaM MpoBepsieMbIX TpeOOBaHM K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHUs U HJIEMEHTOB COAEPIKAHUS 10 (PU3UKE.

[IpoBepsiemble mpeAMETHBIE PE3YIBTATHl OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (7 kiacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs
pe3ynbraTta

1.1 MCTIOJIb30BATh U3YYEHHBIC MOHSATHUS

1.2 [pa3invdaThb SABJICHUA MO ONMHMCAHHUIO UX XaPAKTCPHBIX CBOIICTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JTAaHHOE (PU3HUECKOE SIBICHHUE

1.3 pacrio3HaBaTh  NIPOSIBICHHME  U3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’XKarollleM MHpe, B TOM 4ucie (u3nuecKue SBICHUS B MPUPOJE, MPH
PTOM TEpPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUYECKUX SIBJICHUI

1.4 OTNUCBHIBATh M3YYCHHBIC CBOMCTBA TeN U (DU3WYECKUE SIBICHUS, WCIIOJIB3YsSI




(u3uueckue  BENMYMHBI, TPH  ONUCAHUM MPABUIBHO  TPaKTOBATh
(bu3uUecKuii CMBICT UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAYCHUS U €IUHUIIBI
(U3MUeCKUX BEIUYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOLINE JIAHHYIO
(u3MUecCKyr0 BEIWYMHY C JAPYTUMH BEIMYMHAMH, CTPOHUTH Tpaduku
M3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (DU3UYECKHE SBICHHUS U IPOIECCHI,
MCIIOJIb3Ysl  M3Y4YEHHBIE 3aKOHBI, IMPH OATOM JIaBaThb  CJIOBECHYIO
(hOpMYyITMPOBKY 3aKOHA U 3aIlIMCHIBATH €0 MATEMATHYECKOE BBIPAKCHHE

1.6

O00BIICHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
B KOHTEKCTE CUTYallUl PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH,
[IPUYHMHHO-CJIECTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 | - 2 JIOTHYECKHUX|
1aroB ¢ omnopod Ha 1 - 2 M3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUU,
(bu3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacueTHble 3amadd B | - 2 JEHCTBHS, HCIONB3Ys 3aKOHBI U
(opMyIbl, CBsI3pIBaONINE (U3UYECKHME BEIWYMHBI: HA OCHOBE aHAIIN3a
YCTIOBHS 33/1a4Ml 3alUCHIBATh KPATKOE YCIIOBHE, MOJCTABIATH (PH3HUECKUE
BEIMYMHBI B (POPMYNIBI W TPOBOJUTH PACUYEThl, HAXOAUTH CIPABOYHEIC
TaHHbIe, HEOOXOAUMBIE /ISl PelIeHUs 3a/1a4, OLICHWBATh PEATUCTHYHOCTD
MOJTy4eHHOU (PU3MYECKON BETMUUHBI

1.8

pacrio3HaBaTh IPOOJEMBbI, KOTOpbIE MOXXHO pPELIUTh MpU HOMOLIY
(bU3M4eCKUX METOJO0B, B ONMCAHUU UCCIIEAOBAHUS BBILAEIATH IIPOBEPSIEMOE
[pernonokenue (THnoTe3y), pa3iudyarh U HHTEPIPETUPOBATh MOTyYEHHBIH

pe3yibTaT, HaXOAWUTh OIIMOKM B XOJ€ OMbITA, JelaTb BBIBOABI IO €ro
e3yJbTaTaM

1.9

[POBOJIUTH OMNBITBI 10 HAOMIOAEHUIO (U3NYECKUX SABICHUHA WIH
(bu3nUecKux CBOMUCTB Te: (hOPMYIHPOBATh MPOBEPSIEMbIE MPEANOIOKEHUS,
cOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYy/IOBAaHUs, 3aMUCHIBATh XOJ
OTbITa U GOPMYIIMPOBATH BBHIBOIBI

1.10

BBIIIOJIHATh IIPSAMBIE HW3MEPEHHsS C UCIOJIB30BAHUEM AaHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3alMChIBATh IOKa3aHUS TNPUOOPOB € Y4ETOM
3aJaHHOHN a0COIIOTHOM MOrPEeNIHOCTH U3MEPEHUI

[MPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTU OIHOM (I)I/ISI/I‘-ICCI(OI‘/’I BCIIMYHHEBI OT]
JIPpyT O C HCIOJb30BaHUEM IPSAMBIX H3MCpCHHﬁ, y4aCTBOBAaTb B
MJIAaHUPOBAHUUN qu6HOFO HUCCICIOBAaHUs, CO6I/IpaTB YCTAHOBKY U
BBITIOJIHATE H3MCPCHUSA, CICAYA HNPCIIOKCHHOMY IUIAHY, (I)I/IKCI/IPOBaTB
PC3YJIbTAThI HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCIIMYUMH B BHIC
IMPCIJIOKCHHBIX Ta6J'II/II_[ n Ppa(l)I/IKOB, ACJIaTh BBIBOJABI IO PE3yJIbTaTaM
MCCICAOBaHUA

1.12

MPOBOANTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIUYMH, CJenys
MpeIOKEHHOW HMHCTPYKIMM: MPH BBINOJHEHUH HW3MEpEeHuil coOuparhb
PDKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBIUHCIATH 3HAYEHHE HCKOMOWU
BEJINYNHBI

1.13

COOJII01aTh MpaBWia TEXHUKHA 0€30MaCHOCTH MpH padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM

1.14

YKa3bIBaTh MPUHLUIBI ACHCTBHUS NMPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUIBI  JACHCTBHS  W3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIbIO MX OMHMCAHUS, UCIONb3Ys 3HAHUS O

CBOMCTBAaX (DM3UYECKUX SBJICHUN M HEOOXOAUMbIe (DU3UYECKHE 3aKOHBI U




3aKOHOMEPHOCTH

1.15

NPUBOANUTH  MpUMEpHl  (HAXOIUTh  MHPOPMALMIO O  [PHUMEpax)
MPAaKTUYECKOTO HCIIONB30BAaHUS (PU3MUECKUX 3HAHUH B TIOBCEIHEBHOM
PKU3HH Ui oOecriedeHus: 0e30MacHOCTH MpH OOpalieHny ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3/10POBbs U COOIIOCHUS HOPM
HKOJIOTMYECKOr0 IOBEICHHSI B OKPYXKaIOMIEH cpejie

1.16

OCYILIECTBIISAITh OTOOP HCTOYHMKOB HHGpopManuu B cetd MHTepHEeT B
COOTBETCTBUH C 3aJaHHBIM MOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
BHAHUN W TyTeM CpPaBHEHHMS pA3IMYHBIX HMCTOYHUKOB  BBIJCIATH
MHPOPMALIMIO, KOTOpas SIBJISETCS NPOTHBOPEYUBOM WM MOXET OBITH
HEJ0OCTOBEPHOMN

1.17

MCTIOJIB30BaTh NPU BBITIOJIHEHUHM YYeOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
mUTepaTypy (PU3MYECKOro COJCpIKaHUs, CIIPABOYHBIC MAaTEPHUAIIBI, PECYpPChI
CCTU I/IHTepHeT, BJIaJACTh nprueMamMu KOHCIICKTUPOBAaHHUA TEKCTAa,
npeoOpazoBanys HHGOPMAITUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIE KpAaTKHUE MHUCHhMEHHBIE M YCTHBIE COOOIICHMsS HA|
OCHOBE 2 - 3 UCTOYHMKOB MH(pOpMAIUK (PU3HUECKOTO COJEPIKAHKS, B TOM
qriciie MyOIrMYHO AeNaTh KpaTKue COOOIIeHUs O pe3yabTaTaX MPOEKTOB UITH
yueOHBIX HCCIEIOBAHUM, MPHU ATOM TPAMOTHO HCIOJIB30BaTh HM3yYCHHBIN
MOHATUMHBIN anmapar Kypca (HU3UKH, COMPOBOXKIATH BBICTYIJICHUE
Mpe3eHTanuen

1.19

[P BBIITIOJIHCHUN y‘le6HLIX IIPOCKTOB H HCCIIeT0BaHUM pacnpeaciATh)
0053aHHOCTH B rpymmc B COOTBCTCTBHU C IIOCTABJICHHBIMU 3aladyaMH,
CIICOAUTH 3a BbBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OIICHUBATH|
COOCTBEHHBIM BKJIaJg B ACATCIIbHOCTDb TPYIIIIbI, BBICTPAanNBATD

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAOIIUX

[TpoBepsiemble y1eMEHTHI coiepkanust (7 Kiacc)

Kon

pas3acia | 53JIEMCHTa

Kon

HpOBepHeMHC 9JICMCHTHBI COACPKaHUA

1 OU3NKA U EE POJIb B IIOBHAHMI OKPYXXAIOIIET'O MUPA

1.1

dusnka - Hayka o npupoze. SABiaenust npuposl. PU3NUYECKUE ABICHUS:
MEXaHUUYECKUE, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BBYKOBBIE

1.2 (®usuyeckue BenmuuHbl. V3mepenne ¢pusnueckux BeanunH. Ousndyeckue
npu6opsl. [TorpenHocts u3MepeHnii. MexayHapoHast CHCTEMa eIMHUIL

1.3 [EcrecTBeHHO-HAy4HBIi METOJ] TO3HAaHHS: HAONIOJACHUE, ITOCTaHOBKA
HAyYHOTO BOIIPOCA, BBIABM)KEHHE THIOTE3, HKCIIEPHUMEHT IO IMpPOBEpKe
rUIoTe3, 00BbsICHEHNE HAOII0JTAaeMOT'0 SIBJICHUS

1.4 |Onucanue puznyeckux sSBICHHUI C TOMOIIBIO MOJICIICH

1.5  |[IpakTrueckue pabOTHI:

3MepeHne pacCTOsTHUM.

3mepeHne o6beMa KHUIAKOCTU U TBEPOTro Tea.

OnpeneneHne pa3MepoB MalbIX TE.

l3mMepeHue TemrepaTypbl MPH MOMOIIM XUAKOCTHOTO TEpMOMETpa U
maT4rKa TeMIepaTypbl




INTEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

2.1  (CtpoeHue BemiecTBA: aTOMbl M MOJICKYJbI, UX pa3mepbl. OIBITHI,
ITOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 /IBr>kenue wactui, BemiecTBa. CBSI3b CKOPOCTH JBMIKEHHUS YaCTHUIl C
remneparypoii. bpoynoBckoe nBmwkenue, muddysus

2.3 |B3auMOCHCTBUE YaCTHUI] BEIIECTBA: MPUTIKCHUE M OTTAJIKUBAHHE

2.4  |ArperaTtHble COCTOSIHHMS BCIIECTBA: CTPOEHHE TIa30B, KHIKOCTEH U
TBEPILIX (KPUCTALIMYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBaAMHU
BEIIECTB B Pa3HBIX arperaTHblX COCTOSHHUSIX W WX AaTOMHO-
MOJICKYJIIPHBIM CTPOSHHUEM

2.5 (OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6  [[IpakTrueckue pabOTHI:

OneHka [auaMeTpa aroMa METOJAOM pSAOB (C  HCHOJIb30BAHUEM
(doTorpaduii).

OnBITH 10 HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnBITH 10 OOHAPY)KEHUIO IEHCTBUS CHUJI MOJICKYJISIPHOTO MPUTSKCHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 |Mexanunueckoe qBrkeHHe. PABHOMEpHOE M HEPAaBHOMEPHOE JIBIKCHUE

3.2 |Cxopoctb. CpenHsisi CKOPOCTh P HEPABHOMEPHOM JIBH)KEHHH. Pacuer
[yTU U BPEMEHHU JIBUKECHUS

3.3  |fIBnenue uHepuuH. 3aKOH MHEPIUH. B3anMoneiicTBUe Ten Kak MpUYHHA
M3MEHEHHUs CKOPOCTH JIBHKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tella

34 [TmoTHOCTH BemiecTBa. CBs3b TJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuuuIle 00beMa BellleCTBa

3.5 |Cuia Kak XapaKTepUCTHUKA B3aUMOJICHCTBHUS TEl

3.6 [Cuma ympyrocth u 3akoH ['yka. M3mepeHue CHIIBI C TOMOIIBIO
TMHAMOMeETpa

377 [SlBnenume TAroTeHMs W cwia TsokecTd. Cuia TSDKECTH Ha JPYTHX
ninanerax. Bec rema. HesecoMocTh

3.8 |Cuna tpenusi. TpeHHe CKOJBXKEHHS M TPEHHE MOKOs. TpeHue B mpUpoIe
M TEXHUKE

3.9  |CnoxeHue CHII, HalIPaBICHHBIX MO0 OJHOW MPsSAMOM. PaBHOeHCTBYOMASN
cUII

3.10  |[Ipaktudeckue paboThI
OrnpenieneHne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapuKa B )KHJIKOCTH,
MOJIEH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).
OrnpeneneHne cpegHell CKOPOCTH CKOJIbKEHHUS Opycka WM LIapuKa Io
HAKJIOHHOM INIOCKOCTH.
Ornpenenenye MIOTHOCTH TBEPIOTO Tena.
OnBITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsbkeHus (nedopmanun)
MPYKUHBI OT MPHUIIOKEHHOM CHJIBI.
(OIBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT,
BEca Tela M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11 |Dusudeckue SIBICHUS B MPHUPOJC: MPUMEPHI IBHKCHUS C Pa3TMYHBIMH
CKOPOCTSMHU B >KMBOW M HEXUBOW MPUPOJIE, NECUCTBUE CHJIbI TPEHHS B
[IPUPOJIE U TEXHUKE

3.12  [TexHudeckue yCTPOUCTBA: THHAMOMETP, ITOAIIMITHUKA




TABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1  |[laBnenue TtBepaoro tena. CrocoObl YMEHBUICHUS H  YBEIHYCHUS
TaBJICHUSI

4.2 |[laBnenue raza. 3aBUCUMOCTb JJABJICHHUS ra3a OT 00beMa, TEMIIEPATYphI

4.3  [[lepemava naBieHUs TBEPIBIMH TEIaMU, KUAKOCTSAMHU U Ta3aMu. 3aKOH
[Tackans. [lneBMaTHueCKHe MaIIMHbI

4.4 3aBUCHMOCTh JIaBJICHHS JKUJIKOCTH OT TIIYOWHBI. [ HMIpocTaTHUecKuil
napagokc. Coobmatonuecs cocynsl. ['uapaBinueckie MeXaHU3Mbl

45 |Atmochepa 3emnmm u  arMocepHOe  JgaBieHHE.  [IpUUMHBEI
CYIIECTBOBaHUS BO3AYMIHON 000m0uku 3emin. OnbiT Toppuyemu.
3aBHCHUMOCTH aTMOC(HEPHOTr0 JaBJICHUS OT BHICOTHI HaJl yPOBHEM MOPS

4.6  [U3mepenue armochepHoro mamieHus. I[IpuOOpbl A U3MEpEHHUS
aTMoc(hepHOTro naBIeHHUS

47  |ledicTBHe >KMIKOCTH ¥ Ta3a Ha TOTPY)KEHHOE B HHUX TelIO.
BriTankupatomias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8  [[lnaBanwue Ten. Bo3myxomnaBanue

49  [[Ipaktuueckue pabOTHI:
MccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00beMa MOrpyKEHHOI
B *KMJIKOCTb 4aCTH TeJIa.
OripeziesieHe  BBITAJIKUBAIONIEH  CHJIBI, JIEUCTBYIOIIEH Ha  TeJo,
[IOTPYKEHHOE B XKHUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOIIECH CHWIIBI, JIEHCTBYIOIIEH HAa
TEeJ0 B )KHUJIKOCTH, OT Macchl Tela.
OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI,
MeiCTByIOIIE Ha TeJNo B JKUAKOCTH, OT OObEMa IOTrPYKEHHOH B
PKUJKOCTD YacTH TeJa U OT IJIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYHMPOBAaHUE JIOAKH U
onpeziesieHne ee rpy30n0IbeEMHOCTH

4.10  |®usuveckue sBJICHUS B MPUPOJIC: BIUSIHUE aTMOCHEPHOTO JaBJICHHS HA
PKUBOI OpraHusM, IIaBaHue pbl0

4.11 [TexHudyeckue yCTPOMCTBA: COOOMIAIOIIMECS COCYIbI, YCTPOHCTBO
BOJONPOBO/A,  THAPABIMYECKUA  Ipecc, MaHOMETp, Oapomerp,
BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPI'M

5.1 Mexanuueckasi paboTa

5.2  |MexaHudeckas MOITHOCTb

5.3 [[IpocTble MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio

ABHOBECHS phluara

5.4  [[IpumeHenue npaBuIa paBHOBECHs pbluara K OJIOKY

5.5 ['3omoroe mpaBuiao" MexaHuKd. Kosp@uiueHT Mojae3HOro aeicTBus
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHmanpHast YHEPTUM TEJIa, MOTHATOTO HaJ 3eMiIeh

5.7  |KunHeTndeckas SHEPrus

5.8 [[lomnas MexaHW4YeCKas OSHEpPrus. 3aKOH HW3MEHEHUs M COXPaHCHUS
MEXaHUYECKON YHEPIrUn

5.9  [[paktuyeckue pabOTHI:

Omnpeznenenne pabOThl CHIIBI TPEHUSI IPU PaBHOMEPHOM JIBUKEHUU TEJa|




[10 TOPU30HTAIILHON ITOBEPXHOCTH.

MccnenoBanue yCiaoBUi paBHOBECHS pblyara.
M3mepenue KII/] HakJIOHHOM IIOCKOCTH.

M3y4yeHne 3aKkoHa COXpaHEHHs] MEXaHUYECKON IHEPTUU

5.10

Du3nyeckue SIBICHUS B MIPpHUPOAC: pbIdarv B TCJIC YCJIOBCKA

5.11

TexHu4YecKnue yCTpOICTBa: pblyar, MOJABUKHBIN U HEMOABUKHBIN OJIOKH,
HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXaHU3MBbI B OBITY

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTesbHOU MporpamMmsl (8 Kiacc)

Kon

IIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
00pa3zoBaTebHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus

1.1

MCITOJIb30BaTh IMOHATHA

1.2

[Pa3JIMYaTh SIBJICHHUS IO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NICCKOEC SIBIICHUE

1.3

pacrio3HaBaTh  IPOSIBICHUE  U3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KalolleM MHUpe, B TOM 4YHcie (U3MYECKHE SBJICHUS B MPUPOAE, TPH
ATOM MEPEBOAUTh MPAKTHUECKYK 3aJady B Yy4eOHYI0, BBIICISTH
CYILIIECTBEHHBIE CBOMCTBA (IpU3HAKK) PU3NYECKUX SIBJICHUMN

1.4

ONMCHIBATh M3yYEHHbIE CBOMCTBA TEJ UM (PU3UUYECKUE SIBJICHUS, UCIIONb3Ys
(¢u3znyeckue BEIUYMHBI, TPU  ONUCAHUU MPaBWIBHO  TPAKTOBATH
(u3nyeCKUil CMBICT HCIHOJB3YEMBIX BEIMYMH, O003HAYEHUSI U €IUHUIIBI
(u3NYECKUX BEJIWYUH, HAXOAWUTh (OPMYNbI, CBA3BIBAIONINE JaHHYIO
(Gu3NYeCKyl0 BEIUMYMHY C JPYIMMH BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)PI?»PI‘IGCKI/IC SABJICHUSA W TIPOLECCHI,
M CIIOJIb3Ys HU3YYCHHBIC 3aKOHHBI, Ipu 9TOM JdaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa U 3alIMCBIBATH €I'0 MATECMATUYCCKOC BhIPAKCHUC

1.6

0OBACHITH (I)I/I3I/I‘ICCKI/IC mponeccol " CBOMCTBaA TCJI, B TOM 4YHCIIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAPAKTCPaA: BBIABIIATH
IMPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHHE U3 | - 2 JIOTHYECKUX|
[IaroB C IOMOIIBIO 1 -2 HN3YUCHHBIX CBOMCTBa (1)I/ISI/I‘-IGCKI/IX HBHCHHﬁ,
(I)I/IBI/I‘-ICCKI/IX 3dKOHa NJIM 3aKOHOMCPHOCTU

1.7

peiaTb paCyYCTHBIC 3aJJa4u B 2 -3 ,Z[CI>'ICTBI/IH, HCIIOJIb3YSl 3aKOHBI U
(I)OpMYJ'H:I, CBA3BIBAIOIIHEC (bI/ISI/I‘{CCKI/IC BCIIMYMHBI. Ha OCHOBE aHalIn3a
YCJIOBUSA 3ala4yd 3allMCbIBATh KPATKOC YCIOBHUEC, BBIABIIATH HCAOCTATOK]
JIAHHBIX  UId  pCHICHUA  3a/lavu, BLI6I/IpaTB 3aKOHBI H (bOpMy'J'IBI,
HCO6XOI[I/IMLIC Jig €€ PpCIICHHA, IMMPOBOAUTL pacCdCTbl W CpPAaBHUBATD|
MOJIYYCHHOC 3HAUCHUC (1)I/ISI/ILIGCKOI71 BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacrio3HaBaTh MpPOOJEMBbI, KOTOpPBIE MOXXHO pPEIIUTh MpH MOMOIIY
(bU3UUECKUX METOJIOB, MCIIONB3Ysl OINHCAHUE MHCCIEIOBAHUS, BBIIEIAThH
[IPOBEPSIEMOE  NPEIAIIOJIIOKEHUE, OLCHUBATH IPAaBWIBHOCTb  IOPSAIKA
[IPOBEICHNS UCCIICIOBAHNUS, 1E1aTh BBIBOIbI

1.9

[MPOBOAWUTL  ONBITHI 11O H3.6HIOI[CHI/IIO (bI/IBI/I‘-IeCKI/IX SIBJICHUM  HIIH

(u3nUecKux CBOHUCTB Ten: (hOPMYIHPOBATH MPOBEPsIEMbIE MPEATIOIOKEHUS,




COOMpaTh YCTAaHOBKY M3 NPEAJIOKEHHOTO OOOPYAOBAHHS, OMUCHIBATH XOJ
OTbITa U JOPMYIIMPOBATH BBHIBOJIBI

1.10

BBITIOJIHATH MPSIMBIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX NMPHOOPOB
M TaTYUKOB (PM3UYECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl MU3MEPEHUN C
y4ETOM 3aJaHHON aOCOIIOTHOM MOTPENIHOCTH

1.11

[IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOHN (PM3UUECKON BETMYMHBI OT|
IPYroi € HCIOJB30BAHMEM  IPSAMBIX  U3MEPEHUM:  IUIAHUPOBATH
MCCIIeIOBaHUEe, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIexys
[peVIO)KEHHOMY — TUIaHy,  (PUKCHpOBaTh  pe3yiabTaThl  MOJYYECHHOU
3aBHCHMOCTH B BHJIE TAOJIUIl ¥ TpaMKOB, €IaTh BHIBOJBI 110 PE3yiIbTaTam
MCCIICJOBAHMUS

1.12

[IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (DU3NYECKHX BEJIHYWH: IUIAHUPOBATH
M3MEpEeHUsl, CcoOMpaThb  SKCIEPUMEHTAJIbHYI0  YCTAHOBKY,  ClEIys
peJI0KEHHOW MHCTPYKIUU, U BBIYUCIISITh 3HAUEHNUE BEITMUUHBI

1.13

coOJIr0aTh MpaBUiia TEXHUKH 0€301aCHOCTH IpH padoTe ¢ 1ad0paTOpHBIM
000opyOBaHUEM

1.14

XapaKTECPpU30BaATh IIPUHIMIIBI JEeHUCTBUS HU3YUYCHHBIX HpI/I60pOB 51
TCXHHNYCCKHUX YCTpOfICTB C OHOpOfI Ha UX OIHKCAHUS, UCIIOJIb3Y 3HAHUA O
CBOMCTBaX Q)HSHHGCKI/IX SIBJICHUM nu HeO6XO,Z[I/IMBIe Q)HSH‘IGCKHG
3AKOHOMCPHOCTH

1.15

pacIio3HaBaTb IIPOCTBIC TCXHUYCCKHC YCTPOﬁCTBa U  HU3MCPUTCIIbHBIC
HpI/I60pH o cxemMamM M CXCMATHUYHBIM PHCYHKAM, COCTABJIATH CXCMBbI
DJICKTPHUICCKUX Lemnein C noCICaA0BaTCIbHBIM 151 IapauieJIbHbIM
COCAUHCHUCM JJICMCHTOB, pasjindasad YCJIIOBHBIC 0003HaYEHUS 3JICMEHTOB
DJICKTPHUICCKUX Lemnein

1.16

NPUBOANUTH  MpHUMEpbl  (HAXOIUThb  MHPOPMALMIO O  MpHUMEpax)
PAaKTUYECKOI0 HCIONB30BaHUs (PU3MUECKUX 3HAaHUM B IOBCEIHEBHOU
PKU3HH Ul oOecriedeHus: 0e30MacHOCTU MpH OOpalleHuH ¢ mpubopamu M
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/10pPOBbs U COOIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKpYKarollel cpee

1.17

OCYIIECTBIISATh MOUCK HHPOpManuu (PU3UUECKOTO COAECpKAHUS B CETH
lHTepHET, Ha OCHOBE HWMEKOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
ITOTIOTHUTEIBHBIX UCTOYHHUKOB BBIIETATh HHPOPMAIIMIO, KOTOpas SBISETCS
[POTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOMN

1.18

MCIIOJIb30BATh IMPHU BBINOJHEHUHM Y4YEOHBIX 3aJaHUM HAY4YHO-IOIMYJISIPHYIO
TUTepaTypy (PU3UYECKOTO COJEpPIKAHUs, CIIPAaBOYHBIC MAaTEPHAIIBI, PeCYpPChI
CCTHU I/IHTepHeT; BJIaICTH InmpueMamMun KOHCIICKTUPOBAHHUA TEKCTA,
npeoOpa3zoBanusi HHHOPMAIIMK W3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO31aBaTh COOCTBEHHBIE ITMCHbMEHHEBIE U KpaTKUC€ YCTHBIC COO6HI€HI/I$I,
0000mIas MHPOPMAIMIO W3 HECKOJBKAX HMCTOYHUKOB (HU3UIECKOTO
COJIep’KaHusl, B TOM YHUCJIe MyOJIMYHO MPECTABIATh PE3YIbTaThl IPOESKTHOM
VJTH MICCIIE0BATENbCKOM ACSITEIbHOCTH, IIPH ATOM IPAMOTHO HCIIOIb30BATH)
W3yYEHHBIM TOHATUWHBIA ammapar Kypca (HU3MKH, COMPOBOXKIATh
BHICTYIUICHHE MTpe3eHTallel

1.20

[pU BBIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
MPOLIECCOB pACIpPEAEATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJjauaMU, CIEAUTH 3a BBIMOJIHEHHEM IUIaHA JAEUCTBUU U

KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBIM BKJIad B




NIeATEIbHOCTh I'PYIIIBI, BHICTPAMBAaTh KOMMYHMKAaTUBHOE B3aUMOJECHCTBHE,
MPOSIBJISIS TOTOBHOCTD Pa3pemaTh KOH(IMKTHI

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kon Kon IIpoBepsiemble 2JIEMEHTBI COAEPIKAHMS
paszena|rieMeHTa
6  [TETUJIOBBIE SIBJIEHUA

6.1  |OcHOBHBIC TOJIOKEHHSI MOJCKYISIPHO-KHHETHUCCKOH TEOPUH CTPOCHHS]
BenlecTBa. Macca M pasMepbl MoJieKyid. OIBITBI, HOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHO-KHHETUYECKON TEOpUHN

6.2 [Mopenu TBEpIOrO, XHIKOTO M Ta3000pa3HOr0 COCTOSHHIA BEIIECTBA.
Kpucranmnueckue u amoppHBIE TeTa

6.3  |OObsicHEHHE CBOMCTB ra30B, »HJIKOCTEH M TBEPAbIX Tl Ha OCHOBE
[TOJIOXKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

6.4 |CmauuBaHUE M KalMJUISIPHBIC SIBICHUS

6.5 [TemnoBoe pacIIMpPEHHE U CKATHE

6.6  [Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHIKCHUSI
YaCTHIIL

6.7 Buyrtpennss osHeprus. CrocoObl H3MEHEHHsS BHYTPEHHEH JSHEPTUH:
TeruIonepeiaya U CoBepUIeHnEe paboThl

6.8 |Buapl Temionepeiauu: TemIONPOBOIHOCTh, KOHBEKIIHUS, H3TyICHHE

6.9  [KonmuecTBO TEIUIOTHL. Y IEJIbHAS TEIUIOEMKOCTD BEIECTBA

6.10 [TermooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaiaHca

6.11 |[InaBneHMe W OTBEpJACBaHWUE KPHCTAUIMYECKUX BELICCTB. Y JCIbHAs
TETUIOTA TUIABJICHUS

6.12 [[TapooOpa3oBanue u KoHacHcaius. Mcmapenwe. Kumenwe. VY aenbHast
TEIUIOTa MapooOpa3oBaHMA. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT|
ATMOC(HEPHOTO JTABJICHHS

6.13  |BnaxxHOCTH BO3/IyXa

6.14  [Dueprus TormmBa. Y ielbHAas TEIIOTA CTOPAHHS

6.15 [[Ipunimner pabotsl TemoBbix asurareneit KIIJI TemioBoro aBurateds.
TenoBble IBUTATENN U 3alIUTA OKPYKAIOLIEH Cpe/Ibl

6.16 [3akoH coxpaHEHHs M IPEBPAIICHHS SHEPTUH B TEIUIOBBIX MPOIECCax

6.17  |[IpakTudeckue pabOTHI:
OnBITH IO OOHAPYKEHHIO IEHCTBHS CHIT MOJICKYJISIPHOTO TTPHUTSKCHUS.
OnBITH IO BRIPAIIUBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIHM caxapa.
OnBITEl TT0 HAOIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH H
TBEPJIBIX TEJ.
OmnpeneneHne AaBIeHAUS BO3yXa B OaJUIOHE MITPHUIIA.
OnBITE, JTEMOHCTPUPYIOIIHE 3aBUCHMOCTH [ABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHMsI WM OXJIAXKAECHUS.
[IpoBepka rumoTe3sbl JIMHEWHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KHUKOCTH
B TEPMOMETPUYECKOHN TPYOKE OT TeMIepaTyphl.
HaOnroneHne wW3MeHEHHMs BHYTPEHHEH OSHEpPruu Telna B pe3yibTaTe
TeIuIonepeiayy U paboThl BHEIITHUX CHJI.
lccnenoBanue sIBI€HUs TEIJIOOOMEHA IPU CMEIIMBAHUU XOJIOJAHOW U




ropsiuei BOABI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, IIOJIyYEHHOTO BOJOM  IIpH
TENI000MEHE C HArpeThIM METAJUIMYECKUM LIUJIMH]IPOM.

OrnpezesieHne  yACJIbHOW TEIJIOEMKOCTH BemlecTBa. MccienpoBanue
[polecca UCIIapeHusl.

OnpenieneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

OnpeneneHne yenbHON TEIIOTH IUIABJICHUS JIbJIa

6.18 |(Dusuueckue SIBICHUS B MOPUPOJC: MOBEPXHOCTHOE HATSDKCHUE U
KallWUISIPHBIC SIBICHUSI B NPUPOJE, KPUCTAIUIBI B MPHUPOJE, H3ITyueHHUE
ConHua, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHera

6.19 [TexHuueckue yCTPOWCTBA: KaNWUIAPBI, HPUMEPbl HCIOJIb30BAHHS

KPUCTAJUIOB, JKMJIKOCTHBI TEPMOMETp, NAaTYUMK TEMIEPATYpPbI, TEPMOC,
cHCTeMa OTOIUICHHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOrHa,
JIBUTaTeJIb BHYTPEHHETO CTOPAHMS

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1  [Dnexrpusaius Ten. J[Ba pojia 3JEKTPHUSCKHUX 3apsiIOB

7.2  [B3aumopeicTBUE 3apshKeHHBIX Teld. 3akoH KyioHa (3aBUCHMOCTH CHIIBI
B3aMMOJICHCTBHS 3apsSHKEHHBIX TEJ OT BEJIMYUHBI 3aPSIOB U PACCTOSHHUS
MEXy TeJIaMu)

7.3 [Dnekrpuyeckoe moje. HampsyKeHHOCTh 3JIEKTPUYECKOro mostst. [IpuHIum
CYTEePHO3UINH PJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4  Hocurenu »>IEKTPUYECKHX 3apsAA0B. DIIEMEHTAPHBIA 3JIEKTPUUYCCKHUit
Bapsin. Ctpoenue atoma. [IpOBOAHUKY U UAIIEKTPUKHU

7.5  [3akOH COXpaHEHHS DJIEKTPUUECKOTO 3apsia

7.6 [DnekTpUYecKHid TOK. YCIOBHUS CYIIECTBOBAHUS OJJIEKTPUYECKOTO TOKA.
cTOYHMKY TTOCTOSTHHOTO TOKa

7.7 |[leficTBHS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
(DJIEKTPUUECKHI TOK B )KMJIKOCTSIX U Ta3ax

7.8 [Dnextpuueckas nemnb. Criia TOKa. DIESKTPUYCCKOE HAMTPSDKECHHE

7.9  |CompoTHBicHHE TPOBOHUKA. Y I€THHOE COMPOTHBIIEHHE BEIECTBA

7.10  [Baxon Oma i yyacTKa Henu

7.11  [[TocnenoBaTenbHOE M MAPALICIBHOE COCTUHCHNUE TIPOBOTHIUKOB

7.12  |PaboTta ¥ MOIITHOCTH JEKTPUIECKOTo ToKa. 3akoH J[xoynsa-Jlenna

7.13  [DnmexTpUyeCcKHe LENH W MOTPEOUTENN DIIEKTPUYECKONH SHEPTUH B OBITY.
KopoTkoe 3aMbIkaHne

7.14  [[TocTostHHBIE MarHUTHL. B3auMoneicTBHE OCTOSIHHBIX MArHUTOB

7.15  |MarauTHOE mojie. MarHuTHOE 1moJie 3eMITH M ero 3HaYCHUE IS KHU3HU Ha
3emute

7.16  |OmeiT Dpctena. MarHuTHOE TMOJIE 3JEKTPUUECKOTO ToKa. IIpuMmeHeHue
PJIEKTPOMArHUTOB B TEXHUKE

7.17  |[leficTBUE MarHUTHOTO IOJISi HA MIPOBOJHUK C TOKOM. DJIEKTPOIABUTATEIIb,
MOCTOSIHHOTO TOKa. VCronb30BaHUE AJIEKTPOJBUTATENEH B TEXHUYECKHUX
yCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 |Onbitel @apanes. SIBIeHHE DIICKTPOMArHUTHON HWHAYKIUH. [IpaBuiio
Jlenna

7.19  [Dnexrtporeneparop. CnocoObl TOMy4YeHHs 3JICKTPUYECKOH SHEPrHH.




SHGKTpOCTaHHI/IH Ha BO300HOBIIIEMBIX HCTOYHHKAX OHCPTUN

7.20

[TpakTHyeckue paboTHI:

OnbITBl 10  HAOJMIOJCHUIO JJIEKTPU3AIMM TeJN WHAYKIUEH H IpH
CONPUKOCHOBEHHH.

VccnenoBanue JACUCTBUSA DJIEKTPUYECKOrO 10 HA IIPOBOJHUKH U
ITUAJIEKTPUKU.

COopka 1 TpoBepKa padOTHI NEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.
l13MepeHue U peryJinipoBaHue CUJIbI TOKA.

l3MepeHue U peryJinpoBaHue HAaIPSHKEHUS.

lccienoBaHue 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO Yepe3 pe3HucTop, OT
COIPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIKE 3aBHCUMOCTh AJEKTPUYECKOTO
CONPOTUBIICHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOro
CEUEHHUs U MaTepuaia.

[IpoBepka mpaBwiia CIOKEHUS HANPSDKEHUH IPU I0CIIEN0BATEIbHOM|
COEITMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBujia A CWJIbI TOKAa IPH MAPAJICIBHOM COEIUHEHHUH
[PE3UCTOPOB.

Onpenenenne padboThl AIEKTPUUECKOIO TOKA, UIIYILIEr0 YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH AJIEKTPUYECKOIO TOKA, BBLAEISEMOM HA|
pe3ucTope.

lccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MJYILIErO 4epe3 JaMIOouKy, OT|
HaIPSDKEHUS Ha HEl.

Onpenenenne KIIJ] narpeBatens.

lccnenoBaHre MarHUTHOTO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MarHUTOB.
lI3ydeHre MAarHUTHOTO TMOJsl TOCTOSHHBIX MAarHUTOB IpU  UX
00BEAMHEHNH U Pa3/IeICHUH.

lccnenoBanue IEUCTBUS MIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKKM C TOKOM M MarHuta OT CHJIbl TOKa U HallpaBJIEHHS TOKa B
KaTyIIIKe.

l13ydyeHre AefcTBHUSI MArHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.
KoHcTpyrpoBanue 1 u3ydeHue padboThl AIEKTPOABUTATENSL.

3mepenne KII1/] aimekTpoaBuraTenbHON YCTaHOBKH.

OnBITBI 1O UCCIEAOBAHUIO SIBICHUSA JJIEKTPOMArHUTHOW WHIYKIIMH:
MCCJIEIOBAaHUE W3MEHEHUH 3HA4YeHWs M HaIpaBJIeHUsS WHAYKLIHOHHOTO
TOKa

7.21

duznyeckue sIBICHUS B MPUPOJIE: dIEKTpUUECKUE sIBIEHUs B aTMocdepe,
PIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE TMojie 3eMiH, Ipeid,
[TOJIFOCOB, POJb MATrHUTHOTO MOJSA JUIS KWU3HM Ha 3eMile, MOJSPHOE
CUSHHE

7.22

TexHUYecKrue YCTPOWMCTBA: AJEKTPOCKON, aMIepMETp, BOJIBTMETD,
peocTaT, CYETUYHMK DJIEKTPUUYECKONM HHEPIHH, AIIEKTPOOCBETUTEIbHbBIEC
MpUOOPHI, HArpEBaTEIbHBIE AIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPHIESCKHUE
[pEeIOXPAaHUTENH, DIEKTPOMATHUT, 3JIEKTPOJIBUraTeb MOCTOSIHHOTO TOKa,

rCHECPATOP IMOCTOAHHOI'O TOKA




[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
00pasoBaTesIbHON MporpamMMsl (9 Kiacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa30BaHMs
pe3ynbTara
1.1 MCIIOJIb30BATh N3YUEHHBIC TOHITHS
1.2 pa3ianyaTh SBJICHUS 110 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NYECKOE SBIICHUE
1.3 pacrio3HaBaTh  NIPOSIBICHHUE  U3YYEHHBIX  (U3WYECKUX  SBJICHUM B

OKpY’KarollleM MHUpe, B TOM 4ucie (u3HuecKue SBJICHHS B MPUPOIE, MPH
PTOM TEpPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATh
CYyIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) GU3NUECKUX SIBICHUN

1.4 OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCIOIB3YS
(¢u3nyecKkue  BEIUYMHBI, IPU ONUCAHUU [PaBWIbHO  TPAKTOBATH
(u3HYECKUN CMBICT HCIHOJB3YEMBIX BEIMYMH, O003HAYEHUSI U €IUHUIIBI
(U3NUEeCKUX BEIUYMH, HAXOAUTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
(U3MUeCKyl0 BENWYMHY C JAPYTUMH BEIUYMHAMH, CTPOHUTH Trpaduku
M3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

1.5 XapaKTepu30BaTh CBOHCTBAa Tel, (U3UYECKHE SBICHHUS M IPOLECCHI,
MCIIOJIb3Ysl ~ M3YYEHHBIE 3aKOHBI, IIPU OTOM JIaBaThb  CJIOBECHYIO
(hopMyJIMPOBKY 3aKOHA U 3aIIUCBIBATh €M0 MATEMaTHUECKOE BhIPAKEHHE

1.6 OOBSICHATh (PU3MUECKHE TMPOIECChl M CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
MPUYHMHHO-CIICACTBEHHBIE CBA3U, CTPOUTHh OOBICHEHHE U3 2 - 3 JIOTHYECKUX
[1aroB C MOMOIIbIO 2 - 3 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUM,
(bU3HMYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 pemaTte pacueTHble 3ajauyd (omuparomMecs Ha cucremMy u3z 2 - 3
YpaBHEHHUI), UCTIONb3Yysd 3aKOHBI U (OPMYJbl, CBSA3bIBAIOLINE (PU3HYECKUE
BEJIMUMHBI: HAa OCHOBE aHajlM3a YCIIOBUS 3a/ladyd 3alliChiBaTh KpaTKOe
YCIIOBUE, BBISBISATH HENOCTAIOIIME WM H30BITOUHBIE JAaHHbBIE, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JUISI PELEeHUs, IPOBOJUTH PacueThl U
OLICHUBATh  PEAJUCTHUYHOCTb  TMOJYYEHHOrO0  3HAa4eHHUs]  (U3UUYECKOH
BEITMYIHBI

1.8 [paCIio3HaBaThb HpOGJ’ICMLI, KOTOPBIC MOXHO pCIIUTL TIpH MTOMOIIU
(I)I/I3I/I‘-ICCKI/IX MCTOHNOB, HCIIOJIB3Yyd OIHMCAaHHUC HCCICIOBaHNA, BBIACIIATH
[IPOBCPACMOC  MPCAIOJOKCHUC, OLOCHUBATH IMPABHUIIBHOCTL  IMOPSJAKA
ITPOBCACHU A HCCIICA0BaHUs, AC1aTh BBIBOJbI, HHTCPIPECTUPOBATH
C3YJIbTAThI Ha6J'IIo,[[eHHfI 1 OIIBITOB

1.9 [POBOJIUTH OMNBITHI 10 HaOMIOAEHUIO (U3MYECKHX SABICHUHA  WIH
(U3MUeCKUX CBOMCTB TeNl: CaMOCTOSITENbHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa OOOpYIOBaHUS, ONMCHIBATH XOJ ONbITA U €ro
€3yJbTaThl, GOPMYIHUPOBATH BHIBOJIBI

1.10 [IPOBOJUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMBIX M3MEPEHMH, ONpENesis
CpelHee 3HaYeHHE U3MepseMOol BelMYUHBl ((POKYCHOE paccTosHHE
coOuparonield JHH3bI), OOOCHOBBIBATH BBIOOp crHoco0a H3MEpeHHs]
(M3MepHTEIHHOTO NPHOOpa)

1.11 MPOBOANTH HCCIEAOBAHWE 3aBUCUMOCTEH (PM3UYECKMX BEIMYUH C




MCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUM: IJIAHUPOBAaTh HCCIIEOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (HUKCHPOBAaThH  pPE3yIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHIE TaOmUI[ U
rpaduKOB, NeNIaTh BBHIBOJIBI 110 PE3YJIhTaTaM UCCIICTOBAHMS

1.12

[IPOBOJUTh KOCBEHHbIE H3MEpEHHUs (DU3NYECKMX BEJIMYMH: IUIAHUPOBATH
M3MEpeHusi, coOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY U BBIIOJHSTH
U3MEPEHUs, CIIeNys IPEMIOKEHHOM HHCTPYKIUHU, BBIYMCIATH 3HAYCHUE
BEJIMYMHBl U aHAJIU3UPOBATH ITOJIYYCHHBIE PE3YJIbTaThl C YYETOM 3aJJaHHOU
[TOTPELTHOCTH U3MEPEHUN

1.13

COOJIIO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MpPU paboTe ¢ 1abopaTopHbIM
000py1I0BaHHEM

1.14

pa3ianyaTh OCHOBHBIE NIPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYEUYHBIH HCTOUYHUK|
CBETAa, JIy4, TOHKAs JIMH3a, IIJIJaHETapHasi MOJAEIIb aTOMA, HYKJIOHHAsl MOJIEJb
QTOMHOTO SApa

1.15

XapaKTECPpU30BaATh IIPUHIMIIBI JIEeHUCTBUS HU3YUCHHBIX HpI/I60pOB H
TCXHHNYCCKHUX YCTpOfICTB C OHOpOfI Ha UX OIMKCAHUS, UCIIOJIb3Y 3HAHUA O
CBOMCTBaX Q)HSHHGCKI/IX SIBJICHUM nu HeO6XO,Z[I/IMBIe Q)HSH‘IGCKHG
3AKOHOMCPHOCTH

1.16

MCIIOJIb30BATh CXCEMbl U CXCEMATUYHBIC PUCYHKH H3YUCHHBIX TCXHUYCCKHX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOIHYCCKHX IIPOLECCCOB IIpHU
[PCHICHUN y‘Ie6HO—HpaKTI/I‘{eCKI/IX 3aaad, OIITUYCCKUC CXCMBI AJIs
MOCTPOCHUS H306p3.)KCHHI>i B IIJIOCKOM 3€pKaJiC U CO6I/IpaIOHleI>'I JIMH3C

1.17

NPUBOAUTH  MpUMEpbl  (HAXOIUTh  MHPOPMALMIO O  [pUMEpax)
PAaKTUYECKOI'0 HCIOJBb30BaHUs (PU3MUECKUX 3HAaHUM B IOBCEIHEBHOU
PKU3HH Ul oOecriedeHusi 0e30MacHOCTH MpH OOpalieHuH ¢ mpubopamu M
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUs 3/10POBbs U COOIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKpYKarollel cpee

1.18

OCYILECTBIIAATh MOMCK HMHPOpPMALUU (U3NYECKOTO COJEpXKAHUS B CETH
l1HTEepHET, CaMOCTOATENBHO (OPMYNUPYs MOUCKOBBINA 3ampoc, HaXOJIUTh
yTH ONpEeAeNeHHUs JOCTOBEPHOCTH MOJYYEHHOM MH(pOpMAalUUd Ha OCHOBE
MMEIONINXCS 3HAHUN U TIONIOJHUTENIBHBIX HCTOUHUKOB

1.19

MICIIOJIb30BATh MPHU BBINOJIHEHUHM Y4YEOHBIX 3aJaHUM HAYYHO-IOMYJISIPHYIO
TUTepaTypy (PU3UYECKOTO COJEPIKAHUs, CIIPABOYHbBIC MAaTEPHAIIBI, PeCYpPChI
CCTHU I/IHTepHeT; BJIaICTH npueMaMun KOHCIICKTUPOBAHHUA TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
nHpOpMAlUM W3 HECKOJBKUX HWCTOYHUKOB (U3HUECKOTO COJACpPKAHUSA,
MyOJTUYHO TIPEICTABIIATH PE3YJIBTAThl MPOSKTHONW WM HMCCIICOBATEIHCKON
IEeATeIbHOCTH, TPH 3TOM I'PaMOTHO UCMOJIb30BATh H3YYEHHBIN MOHSITUHHBIN
anmapar HM3y4yaemoro pasjaena (U3MKH U COINPOBOXKJIATh BBICTYIJICHUE
MPE3CHTAIMEH C YI€TOM OCOOCHHOCTEHN ayIMTOPHH CBEPCTHHKOB

1.21

[pU BBIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (HU3HUECKUX
MPOLIECCOB pACIpPEAEATh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MMOCTaBJICHHBIMU 3aJja4aMU, CIEAUTH 3a BBINOJIHEHHEM IUIaHA JAEUCTBUN U
KOpPPEKTUPOBAaTh €ro, aJleKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
MesITeIbHOCTh TPYMIIBI, BHICTpAaUBaTh KOMMYHHKAaTHBHOE B3aUMOJIEHCTBUE,

[POSIBIISiE TOTOBHOCTD pa3peniaTb KOHQIUKTHI




ITpoBepsiemble y1eMEHTHI coepkanus (9 kiacc)

Kon Kon IIpoBepsiemble 2IIEMEHTBI COAEPIKAHNS
paszena | aeMeHTa
8 IMEXAHWYECKUE SBJIEHU

8.1  |Mexanunueckoe nrkenne. MarepuaibHas Touka. CucremMa orcyeTa

8.2 |OTHOCHTEIILHOCTh MEXaHUYECKOTO JIBHIKCHHS

8.3  |PaBHOMEpHOE MPSIMOJIIMHEHHOE JIBUKCHUE

8.4  [HepaBHOMepHOe mpsiMonmHEHHOe nBrkeHue. CpeqHss M MTHOBEHHas
CKOPOCTb T€JIa P HEPABHOMEPHOM JIBUYKEHUU

8.5  |Yckopenue. PaBHOYCKOpEHHOE NPSMOIMHEHHOE JIBUKCHUEC

8.6 CBoOoauoe nmagenne. OneITel [ anunes

8.7  |PaBHOMepHOe [IBIKCHHE 1O OKpykHOcTH. [leprox W  4vacrora
oOpamienus. Jlunelinas u yriosas ckopocTH. LleHTpocTpeMuTenbHOe
yCKOpeHue

8.8  [[Iepssiii 3akon HeroToHa

8.9  [Bropoii 3akon HeroToHa

8.10 [Tperwmii 3akoH HproToHa

8.11  [[IpuHIMN Cyneprno3uiyuy Cuil

8.12  |Cuna ynpyroctu. 3akon ['yka

8.13 |Cuia TpeHuWs: cuiia TPCHHS CKOJIBKCHHS, CHJIa TPCHHS IOKOsS, JAPYrHe
BUIB TPEHHS

8.14  |Cuna TshKeCcTH M 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOIHOTO
[aeHust

8.15  [Ismwkenue mianer Bokpyr Comnna. IlepBasi kocMu4YecKas CKOPOCTb.
HeBecomocTs 1 ieperpysku

8.16  |PaBHOBecue MaTepuaIbHOU TOUKH. AOCOIIOTHO TBEPOE TEIO

8.17 |PaBHOBecue TBEpJOro Tena C 3aKPEIICHHOH OChIO BpalieHHs. MoMeHT
cuibl. LleHTp TsbxecTn

8.18  |[Mmnynsc Tena. Mi3MeHenne ummynbea. ViMnyabe bl

8.19 [3akoH coxpaHEeHHUs UMITYJIbCa

8.20 |PeakTHBHOE ABUXEHUE

8.21 [Mexanuyeckas paboTa M MOIIIHOCTh

8.22  |PaboTa cui TshKeCTH, ynpyrocTH, Tperus. CBsi3b SHEPTUU U pabOTHI

8.23  [[loreHumanpHasi SHEPrUs TeJa, MOJHITOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24  [[MoreHnmanbHas YHEPTUS CKATOU TPYKUHBI

8.25  |Kunernueckas sHeprusi. Teopema 0 KHHETHYECKON dHEPTUH

8.26  [3akoH cOXpaHEHHs] MEXaHUYECKOIl SHEPIHU

8.27  [[IpakTudeckue pabOThHI:

OrnpeiesieHne CpPeIHEH CKOPOCTH CKOJBKEHHUs OpyCKa WIIM JBHYKCHUS
[aprKa 1Mo HaKJIOHHOW MJIOCKOCTH.

OrnpenesieHne YCKOpPEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBHDKCHHH TIO
HAKJIOHHOM IIOCKOCTH.

ccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHU

[pY PAaBHOYCKOPEHHOM JIBMKECHUHU 0€3 HaYaJIbHOW CKOPOCTH.




[IpoBepka TUMOTE3bl: €CIU MpPHU PABHOYCKOPEHHOM JABIDKEHHH 0e3
HAa4YaJIbHOM CKOPOCTHU IIyTH OTHOCSTCS KakK psJi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOILIME IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

ccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIbL
HOPMaJIbHOTO JABJICHMUSL.

Omnpenenenne K03 puineHTa TpeHus: CKOIbKEHHS.
Onpenenenne KeCTKOCTU IPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU TEIA
[10 TOPU30HTAJILHOM MIOBEPXHOCTH.

Onpenenenne pabOThl CHUJIBI  YIPYIOCTM IpU HOABEME Ipy3a C
1ICII0JIb30BAHUEM HENOJIBUKHOTO U IIOJIBUYKHOTO OJIOKOB

8.28 |Dusmueckue SIBICHUS B MPUPOJE: NPWIMBBI M OTJIMBBI, JBIKCHUC
TIJIAHET CosHeyHOMI CHUCTEMBI, PEAKTUBHOC JIBHUXKCHHUC JKHBBIX
OpraHu3MOB

8.29 [TexHuueckue  YCTPOWCTBA:  CIHIOMETpP, JATYMKH  ITOJIOKCHHS,

PACCTOAHHNA U YCKOPCHUS, PAKCTHI

MEXAHWYECKUE KOJIEFAHIMA 11 BOJIHBI

9.1

KonebarenpHoe JABUIKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU KOJIEOaHUH:
[ICPpHUOMA, 4aCTOTA, aMIUIUTYyld

9.2

MaTtemaTuuecKuil U MpyXKUHHBIA MasiTHUKU. [IpeBparienue suepruu npu
KoJe0aTeIbHOM JABUKCHUU

9.3

3aTyxa}01uHe KoJIeOaHHS. BBIHY)KJIGHHLIC koJsieOanus. Pe3onanc

94

Mexanndeckue BOIHBL. CBOHCTBA MEXaHMYCCKUX BOJIH. HponoanHe u
TIOTICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTbH €€ PAaCHpOCTpPaHCHUA.
MexaHU4ecKHe BOJIHEI B TBCPAOM TCJIC, CEHCMUYECKHE BOJHBI

9.5

3ByK. [’ poMKOCTB 1 BbICOTA 3BYKa. OTpakeHUE 3ByKa

9.6

NHdpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padoThI:

OnpeneneHne YacTOThl W Iepuoja KojeOaHuM MaTeMaTH4eCKOIro
MasiTHHKA.

OrnpeenieHne 4acTOThl ¥ IEPHO/ia KOJIEOaHH MPYy>KMHHOTO MasiTHUKA
ccneqoBanue 3aBUCUMOCTH TIEpHOJa KOJIEOAHHWI TOJBEIICHHOTO K
HUTU TPy3a OT JUTMHBI HUTH.

ccnenoBanue 3aBUCUMOCTH  Mepuoja  Kose0aHWl  MPYXUHHOTO
MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepUOja KOJIeOaHUN TPy3a, TOJIBEIICHHOTO K
HUTH, OT MacChl TPy3a M KECTKOCTH MPYXKHUHBI. M3MepeHne yckopeHwHst
CBOOOIHOTO ITaJCHNSA

9.8

Du3nyecKue SBJIEHUS B MNPUPOJAE: BOCHPUSITHE 3BYKOB >KUBOTHBIMHU,
BEMJIETPSICEHHNE, CEHCMUYECKHE BOJIHBI, IIYHAMH, X0

9.9

TexHu4yecKue YCTpOﬁCTBaZ OXO0JIOT, UCIIOJIb30BAHHUC YJIBTPA3BYKaA B 6LITy
1 TCXHHUKC

10

DJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1  [DnexTpomMarHuTHOE TONE. DJIEKTPOMArHUTHBIE BOJHBL CBOWCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[IIkana 3JIeKTPOMAarHUTHBIX BOJIH

10.3 [DnextpomarautHas mpupoga cBera. CkopocTh cBeTa. BoJHOBBIE

CBOICTBA CBETA




10.4  |[[Ipaktudeckue pabOTHI:
3yueHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOMIIBHOTO
renedona

10.5 |Dusudeckue SIBICHUS B MPUPOJC: OMOJOTHYECKOE NEUCTBUE BUAUMOTO,
yIbTPaduOIETOBOTO U PEHTI€HOBCKOTO U3ITY4EeHUHN

10.6  [TexHuueckue YCTPOMCTBA: HCIOIB30BAHUE 3JICKTPOMATHUTHBIX BOJH
ITJI1 COTOBOU CBSI3U

11 |[CBETOBBIE SBJIEHUA

11.1  lyueBas mozaens cBera. MicTouHHKH CBETa

11.2  [[IpsmonuHeitHOE pacpocTpaHEHHE CBETA

11.3  |Orpaxenue cBera. [lnockoe 3epkaio. 3aKOH OTPaKEHHUS CBETa

11.4  |[IpenomiieHre cBeta. 3aKOH MpejomiicHHs cBera. [loaHOe BHyTpeHHEe
OTpa’KEHHE CBETA

11.5 [lunza. Xox nyueii B tuH3e

11.6  |OnTuueckas cucrema oToanmapara, MUKPOCKOIA M TEJIECKOIa

11.7  [['ma3 xak ontudeckas cucrema. bIu3opyKoCTh U AabHO30PKOCTh

11.8  |Pa3noxenue Oemoro cera B crektp. Ombitel Hprorona. CroxeHue
CIEKTpaJIbHBIX 1[BE€TOB. Jliicriepcus cBeTa

11.9  [[Ipaktryeckue pabOTHI:
lccrnenoBanne 3aBUCMMOCTH YIJla OTPa)KEHUSI CBETOBOI'O Jy4a OT YIJa|
[acHUs.
l13yueHne xapakTepUCTHK U300paXKeHus IpeaMeTa B IJIOCKOM 3epKaJe.
lccnenoBaHue 3aBUCUMOCTH yIUIa MIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa,
[1aJCHYs Ha TPaHuLE "BO3IyX - CTEKIIO".
[Tonmy4yeHne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.
Onpenenenne GOKYCHOIO PACCTOSHUS M ONTUYECKON CHIIBI COOMparolien
UITUH3BI.
OnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.
OnbITH 10 BOCHPHUATHIO I[BETA MPEAMETOB MPU MX HAOJIOJACHUU uepes
[1BETOBbIE (PUIBTPHI

11.10 |®usnueckue sBieHus B npupoae: 3armenus: Connua u JIyHbl, 1[BeTa Tel,
ONTUYECKUE sIBICHHS B arMmocdepe (uBeT Heba, pedpakuus, pagyra,
MUPaX)

11.11 [TexHuueckue ycTpoOWCTBa: OYKH, MEPUCKOI, (OTOANIMAPAT, ONTHYCCKUE
CBETOBOJIbI

12 [KBAHTOBBIE SABJIEHU S

12.1  |OnwiTel Pe3epdopna u mianerapHast Mojienb atoma. Mogens atroma bopa

12.2  |Mcnyckanue © TMOTJIOIIEHHE cBeTta aroMoM. KBauTel. JluHeiuarbie
CIIEKTPBI

12.3  |PagmoakTuBHOCTB. Anb(a-, 6eTa- ¥ raMMa-u3IyIeHUsI

124  |Ctpoenune artomHOro sjapa. HyKJIOHHas MOJENb aTOMHOTO sijpa.
M30TONBI

12.5 |PagmoaktuBHbIe npeBpaiieHus. [lepron momypacmanga aTOMHBIX sIep

12.6  [SInepHble peakin. 3aKOHBI COXPAHEHHMS 3apsI0BOTO M MACCOBOT'O YHCEI

12.7  [DHeprus cBsi3u aTOMHBIX siiep. CBs3b MacChl M SHEPTUH

12.8  |Peakiuu cuHTe3a u nenenus saep. Mcrounnku sueprun CoHIA B 3BE3]T

12.9  [SImepuas sHepretuka. JleicTBHE paqMOAKTUBHBIX M3JyYCHHI HA JKHUBBHIC




OpraHu3Mbl

12.10

[IpakTuueckue padOTHI:

HabmroaeHne CrIonIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.
ccrnenoBaHne TPEKOB: M3MEPEHHE SHEPIHMH YacTUIBI 10 TOPMO3HOMY]
myTH (1o potorpadusim).

l3Mepenne panoakTUBHOTO (poHa

12.11

DusnuecKkue SBJICHUS B MPHUPOJE: €CTECTBEHHBIN PaJMOaKTUBHBINA (DOH,
KOCMHMYECKHE JIy4YH, PaAMOAKTUBHOE U3JIy4CHUE IIPUPOJHBIX MUHEPAJIOB,
NICHICTBHE PAJMOAKTUBHBIX U3J1y4YEHUN HA OPraHU3M 4YEJI0BEKa

12.12

TexHUYeCKrue YCTPOMCTBA: CIIEKTPOCKOI, MHIMBHUIYAJIbHBIA IO3UMETD,

Kamepa BunbscoHna

Jlyist IpoBeieHUs OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o ¢usuke (naree - OI'D mo
buzKKe) UCNoNb3yeTCs nmepedeHpb (KoAUPUKATOP) MPOBEPsEMbIX TPeOOBAHHM K pe3ybTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOT'O O0IIEr0 0Opa3oBaHUs U

anemeHToB conepkanus (Ilpunokenue 2).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosuuyecTBO 4yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUHN OKPY:KAKIIEr0 MUPa
1.1 dusuka - Hayka 0 IpUpoae 2 bubmorexa [IOK
' Yia © Tpapoa https:/m.eds0o.ru/7f416194
bu6mmoreka [IOK
1.2 (0)) 2 1
HBHHCCIHIE BEIHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METOJT IIO3HAHUS 2 1 bubmorexa HOK
' v s https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pasnean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCIHE BetiecTRa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnuoteka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2 bubmmorexa [TOK
' P B https://m.eds00.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6 OK
3.1 MexaHn4uecKkoe IBIKEHIE 3 nosmotexa Il

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




3.2 Nuepnus, Macca, II0THOCTD 4 1 bubmorexa HOK
’ P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14 2
. BB CI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
' TEJIaMH, JKHUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE AaBCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oneprits 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBhle iBJIEHUA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 5 i 20 1 7
OCTOAHHBIM SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMAarHuTHAas WHIYKIIUI 4 bubmorexa HOK
’ p AYKIL https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bubmuorexa [JOK
' OIKCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuoreka [IOK




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

bubmuorexa [JOK
4.2 JI 0 6 3
HHSBL I OTTITICCKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v morjomnieHrue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FlAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 ) bubnnoreka [JOK
’ Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupozne. AsneHus
IIPUPOJIBI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJieKTpoHHBbIE U(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUI

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AaTYMKaA TeMIepaTypsl”

Mertoap! HayuHOro no3HaHus. Onucanue
(U3NUECKUX SIBIICHHUH C TIOMOIIBIO MOJETICH

Ypok-uccnenosanue "[IpoBepka runoTess:
JAJIIBHOCTB MOJETA NIapuKa, MYILEHHOTO
TOPU30HTANIBHO, TEM O0JIblIe, YeM OoJble
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHE
BEILIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBMKeHHE YacTHIl BEIIEeCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

10

Ypok-uccnenoanue «OMbITHI 110
HaOJII0/IEHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»

Ar PEraTHbIC COCTOAHHNA BCIICCTBA




OcobeHHocTH arperaTHbIX COCTOSIHUM BOJBI.

11 O06o6mienue no pazaeny «llepBoHadanbHbIC Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBAY
Mexanunueckoe JBuxkeHue. PapHomepHoe u bu6mmoreka [IOK
12
HEpPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05¢c6
bubmuorexa [JOK
13 Cropocts. EAMHHLEL ckopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nmytu 1 BpeMeHU IBUKECHUSA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T Bubmmorexa LOK
https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0beMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJa»
18 Pemenne 3agad mo teme "IIMoTHOCTH bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuta kak XapakTEepPUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTsKEHUs (IedopMaiim)
MPYKUHBI OT MIPHIIOKCHHOUN CHITBI»
21 [[“IBnenue TsroTenus. Cuia TSKeCTH
CBsi3b MEXAY CHIIOHN TSHKECTH M MacCOM
22 Tena. Bec Tf:ia. Pemenue 3agad mo reMme bubmorexa [TOK
https://m.edsoo.ru/ff0al778
"Cuina TsxecTn"
3 Cwita TsDKeCTH Ha JPYTHUX IIaHeTax. bubnuotexa [JOK

®u3nuecKue XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al502




bu6mmoreka [IOK

24 Msmepetiite ciut. liriamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
0J1HOM npsiMoil. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Penrenue 3amad mo reMe
"PaBHonelicTByromas cui'"
Cwiia TpeHus u e€ Bupl. TpeHue B mpupoze bubnnoreka [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue
29 3aBUCHMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubnuorexa [JOK
CHUJIBI JIaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3amau no remam: «Bec Tenay,
31 «Fpa(bnqem(ﬂoe n300pakeHne CUI», bubmmorexa HOK
. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:
1 «MexaHnueckoe JBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
nu300paxenue cuiy, «CHUITbD)
Hasnenune. CiocoObl yMEHBIIIEHUS 1 bubnmuotexa [JOK
33
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a bu6mmorexa [IOK
34 R
0T 00bEMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMU TEIAMMU, bubnmoreka [JOK




JKAIKOCTSIMHU U razaMu. 3akoH Ilackana

https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U r'a3e, BBI3BAHHOE bubnmoreka [JOK
NEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubnmoreka [JOK
KUAKOCTHU U rase. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuaionmecs cocyze! https://m.edsoo.ru/ff0a2970
39 IM'mapasnuueckuii mpece bubmmoreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiiHEBON KUIKOCTHBIN
Hacoc
A1 ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnunoreka [JOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2bSa
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmochepHOe naBieHue hitps://m.cdsoo.ru/f0a2b5a
43 N3mepenue armocdeproro gasnenus. Onsit bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
44
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
Bapometp-anepousa. AtmocdepHoe bubnuoreka [JOK
45
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
napieHue"
elicTBHE KUJKOCTHU U ra3a Ha
47 f{lorpyxceHﬁoeﬂB HUX TeJlo. ApXHUMeI0Ba Bu6miorexa LIOK
https://m.edsoo.ru/ff0a3276
cuia
43 JlaGopaTtopHas pabota «OrmpeneneHue bubnuotexa [JOK

BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKEHHOC B XKUIKOCTH»

JIabopaTtopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bu6mmoreka [JOK

49 BOJIE OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh ! https://m.edsoo.ru/ff0a3514
YacTH TeJiay
bubmuorexa [JOK
30 Hnapartie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JOJKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 CYyJIOB. B03;)[1xonnaBaHne», «JlaBnenue Bubmmorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KoHTtpoinbHast pabdora o teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmieckas padota https://m.edsoo.ru/ff0a3f82
55 MomaocTts. EAUHUIIBEI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 Vpok-uccnenopanue "Pacuér MOIIHOCTH, |
pa3BUBaEMOM IIPU NOIBEME 1O JiecTHHULIE"
57 IIpoctsie Mexann3mel. Peryar. PaBHOBeCue
CHJI Ha pblUare
Prluaru B TeXHHKE, OBITY U IIPUPOJIC.
58 JlaGoparopHas paboTa «};/Iccnpez(IZ)BJiaIHHe 0.5 bubnmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenune 3amad mo Teme «Y CI0BUS bu6nmoreka [JOK

paBHOBECUA pbIyara»

https://m.edsoo.ru/ff0a48a6




Koadduruent nosesnoro neicTpust

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«M3mepenne KIIJl HaKJIOHHON MIIIOCKOCTHU
61 Pemenue 3agau mo teme "Pabora, | bu6mmoreka [IOK
MorntHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u | bubmumoreka [IOK
NOTEHLIMAJIbHAs 3HEPIUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEPUMEHTAIBLHOE OIPECIICHHUE
64 WU3MEHEHUS1 KHHETUYECKOU U 1 1
MOTEHIIUATBHON SHEPTUH MPU CKAThIBAHUHT
TeJa M0 HAKJIOHHOW IJIOCKOCTH"
65 KonTponbhas pabota no teme «Pabota u 1
MOIIHOCTb. DHEPT U
66 PesepsHblit ypok. Pabora ¢ TekcTtamu 1o | bubnnoreka [JOK
TeMe "MexaHn4ecKoe JIBIKeHHE" https://m.edsoo.ru/ff0adee6
PesepBHslit ypok. Pabora ¢ Tekctamu mno
67 TeMep")laan}:I}l:I)He TBEPJBIX TEJ, )KUJKOCTEH U 1 bubmorexa [TOK
" https://m.edsoo.ru/ffOa4ffe
ra3oB
PesepBHslit ypok. Pabora ¢ Tekctamu mno
68 1
teme "Pabora. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

‘:;ln Tema YpoKka Beero KOHTPOJ]])H[,[C HpaKanec](ne OﬁpaSOBaTe.}ILHHe
padoThI padoThI pecypcbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OEHTI:IHe 1 Bubnmorexa IOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHr
5 Kpucrannuueckue u amop¢Hble Tena 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. | bubnuoreka [IOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciiupeHue u cxxaTue 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIiepaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
Buytpennss sueprusi. CiocoObl U3BMEHEHUs bubnmoreka [JOK
9 . 1
BHYTPEHHEHN YHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "IlpakTruueckoe 1 1 bubnnorexka [JOK




UCII0JIb30BAHUE TEIUIOBBIX CBOWCTB BELIECTB
Y MaTepUaloB B IEJAX dHeprocoepexenus”

https://m.edsoo.ru/ff0a65c0

12 KomnnuectBo TeruioTrl. Y aenbHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmoreka [JOK
TernnooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora "HccienoBanue
14 SIBJICIfI/IH TIE)EHJIO(I))6MGH&1 npu CMi[mHBaHI/m Bubmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsSiYei BOJIBI
Pacuer konmuecTBa TEIIOTHI,
15 HE00XOIUMOT0 JIJIsl HATPEeBaHUS Tela U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
16 . "
yI€JIbHON TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITNYECKUX lile[n. VYaenvHas TemnoTa Bubmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yI€bHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
o1 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnmoreka [JOK
3aBUCUMOCTh TEMIIEpaTyphl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHHS
22 Brnaxxnocts Bo3nyxa. JlabopaTopHas pabora bubnuorexa [IOK




"OmnpenesneHne OTHOCUTEIbHONU BIAXKHOCTH
BO3YyXa"

Pemenne 3aaa4 Ha OoInpeaAcICHUC BIaXKHOCTHU

https://m.edsoo.ru/ff0a7628

23
BO3/yXa
[TpuHIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. /|BUrarensb BHyTPEHHETO
CTOpaHHUs
’5 KIIJl rermoBoro aBuratesns. TeraoBbie bubnuorexa [JOK
JIBUTATEIIHN U 3alllUTa OKpY’Karolel cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHUs U MPEeBPAILECHUS SHEPTUU
B TEIUIOBBIX IIpoIieccax
[ToaroroBka Kk KOH bHOU
27 ""l?eII[IJ?osmea;[BJIeOHI/IT;OIJ/LMZHeII){aI?: A Bubmiorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BelleCTBa
KonTponbnas padora no teme "Temnossie
28 ﬂBJIeTHpHsL HSM:HGHI/Ie arperaTHbix Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIeCTBa
79 Onexrpuszanus ten. J[Ba poaa
JIEKTPUUYECKUX 3apsi/IOB
30 VYpok-uccnenoBanue "IaeKTpU3aLUs TE
MHAYKIHEH U IpU CONPUKOCHOBEHUN"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojue. HanpskeHHOCTh
32 3ﬂeKTppI/Iqec1<0ro HOJIS. HpI/II)HLII/IH bubnmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPITO3UIAN AIIEKTPUUYECKHX TTOTeH
3 Hocurenu snekTprudeckux 3apsos.

OnemeHTapHbIi 3apsan. CTpoeHue aroma




[IpoBOIHUKY W TUAAEKTPUKU. 3aKOH

bu6mmoreka [IOK

34 COXpaHEHUs AJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bu6mmoreka [JOK
AJIEKTPUYECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUH TOK, YCIOBHS €ro
36 cymecﬁBOBaHmL I/ICTZ‘-IHI/IKI/I Bu6mnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmoreia LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUUYECKHUM TOK B METaJJIAX, JKUJIKOCTAX bubnuorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas 1erb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubnmnoreka [JOK
41 " " 0.5
N3mepenue u peryaupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 Ha601T)Fe)1T0pHaﬂ pa60§a "Usmepenue u ’ 0.5 bubmmoreia LIOK
| https://m.edsoo.ru/ff0a9%14
pEryIupoBaHKe HAMPSHKCHUS
43 CornpoTuBiIeHHE MPOBOAHHUKA. Y ACIBHOE bubnuotexa [JOK
COIPOTHBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCHMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCHMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK

3akoH OMa Uit yyacTKa Lenu

https://m.edsoo.ru/ff0aad44a




JlabopaTtopHas pabora "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bubmuorexa [JOK

46 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIO’KEHUS HAMPsHKEHUM MTpU bubnunoreka [JOK
MIOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaasS8
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 JUTS cfmm F;OKa ipn HapaJIJP;eJII}:IOM ’ Brbmiorexa LIOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa OMa bubnnorexa [JOK
JUIS Pa3IM4HOTO COEAMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
52
paboThI U MOIITHOCTHU AJNEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE 1IEeTH U MOTpeduTenu
53 3neKT?quCK0171 ;epmn B 62.1Ty. Kopotkoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
54 "DreKTpuUecKue 3apsabl. 3apsoKCHHbBIC Tema bubnuorexa [JOK
H uX B3aumojencTus. [locToSHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
55 KonrtponbHast pabora no teme bubnuorexa [IOK

"DnexTpudeckue 3apsapl. 3apsHKEHHBIE Tela

https://m.edsoo.ru/ff0abeal




U UX B3aumoaeucTus. I10CTOSHHBIN
AIEKTPUUYECKUN TOK"

56 IlocTosTHHBIE MAarHUTEL, KX B3aUMOJICHCTBHE
VYpok-uccnenosanue "M3yduenue nonei bubnmoreka [JOK
57 " 1
MMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe nojie 3eMiIn U bu6mmoreka [IOK
58
€ro 3HaueHue UIA )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoe 1moje
P bu6mmoreka [IOK
59 ANEKTPUYECKOr0 TOka MarHuTHoe mnose
https://m.edsoo.ru/ffO0ac1d2
KaTYIIKH C TOKOM
[IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE.
P P " . bubanoreka LIOK
60 Jlaboparopuas padota "M3ydeHue neiicTBUS 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNeKTPOABUTATEb IOCTOSTHHOTO TOKA.
Hcnons3oBanue snekTpoaBurareneii B
61 . P bubnuotexa [JOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢c
JIaGoparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENS"
& OmnsiTel Dapajies. 3aKOH AIEKTPOMArHUTHOM
naaykuun. [Ipasumno Jlenna
Onextporerepatop. CriocoOb! MOTyYeHHS
63 ANEKTPUYECKON dHEPIUU. DIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOILHOM paboTE MO TEMe
"DneKTpu4ecKre U MarHUTHBIE ABJICHUA"
Kontponbnas paboTa mo teme bubnuorexa [JOK
65 n n
DNEeKTPpUYECKHEe U MATHUTHBIE SIBIICHUS https://m.edsoo.ru/ffO0acb14
66 PesepBHbIit ypok. Pabora ¢ TekcTamu 1o bubnmoreka [JOK




TeMe "TenaoBbie siBiIeHUS"

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

https://m.edsoo.ru/ffO0accSe
bubmuorexa [JOK

67 teme "TIoCTOSTHHBIN AJEKTPUISCKUNA TOK" ! https://m.edsoo.ru/ff0acdc6
63 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBILEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOT'PAMME




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

‘:;ln Tema YpoKa Beero KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl
] Mexanunyeckoe nBrxeHrne. MarepuajibHas
TOYKa
) Cuctema orcuera. OTHOCUTEIIBHOCTh bubnuotexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHEWHOE IBH)KEHUE Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE bubnnoreka [HOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 yCKO;)eHHf{) Tenzf npu paBHOI;CKOpeHHOM 1 Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIIOHHOM IJIOCKOCTH
8 CBobonHoe nagenue tei. Oneitel [anunes
PaBHOMEpHOE IBHKEHNE TIO OKPYKHOCTH.
9 [lepuon II; qachTa 06pa1ueHH;1.p J};);(HeﬁHaH u Bu6miorexa LIOK
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTHU
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE

11

ITepBeriit 3akoH HproToHa. BexkTop cuitbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac612




Bropoii 3akon HerotoHa.

bu6mmoreka [IOK

12 PaBHOz€lcTBYIOIIAs clIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui Egg?ﬁ;:ﬁ;iﬁf /£02e982
14 Pewienne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmumoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa LOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlabGopaTtopHas pabota «OrnpeneneHue bubnuotexa [JOK
YKECTKOCTHU MPYKUHBID» https://m.edsoo.ru/ff0aee28
18 Cuna Tperis bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD Egg:j/ﬁ:ii?ﬁ/ Ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau mo teme "3akoHbl HeroTOHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIEHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHuEe TEI BOKPYT
23 rpaBUTalOHHOrO HeHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenue 3amau nmo teme "Cuia TSDKECTU U bubmuorexa [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5{8
)5 [TepBast kocMHU4eCKasi CKOPOCTb. bubnnoreka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecHe MaTepuaaIbHOW TOUKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecue

bubmuorexa [JOK

26 TBEP/OIO TeJla C 3aKPEIIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHnT cunbl. LleHTp TsxecTn
73 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
HenTp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MﬂexaHqucxoe I[BII/I))KGHI/IC. ’ Bubmiorexa LIOK
. https://m.edsoo.ru/ffOb0408
Bsaumoneiicteue ten"
KonTponbhas pabota no Teme
30 "MeXlZ.HI/IquK(I;)C JBUYKEHHUE. bubmorexa IOK
. https://m.edsoo.ru/ffOb06ec
Bsaumoneiicteue ten"
Nmnynsce Tena. UMnynbe cuiibl. 3aKoH
31 COXpZHeHI/I}I I/IMHYJ'ILZa. Yupyroe u bubmorexa IOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJEHCTBUE
1 Pemenue 3anay no Teme "3aKoH cOXpaHEHUSI bubnnoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢
13 VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE€ U TEXHUKE"
34 Mexanuueckasi paboTa 1 MOLUTHOCTb bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U bubnnorexka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeaeneHue
36 pabOThI CUJIBI TPEHUS TPU PABHOMEPHOM

JABMXKXCHUU TEJIa IO FOpI/I3OHTaJIBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus
18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopaTopHas paborta «/3ydeHue 3akoHa bubmuorexa [JOK
40
COXpaHEHUS SHEPTHI https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHoE IBH)KCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ffOb1858
42 3aryxaroiue Kojaebanus. BeiHyK1eHHbIe bubnuotexa [JOK
Kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuil 1 NpyKUHHBIN MassTHUKH
Ypok- 3
I e
by https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOaHMSIX
Jla6 0 O
| e O e
puoA Pyx https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlab 0 11
47 Hj%iii?l\igjfnpze 0;?) «a If(:);:g;jnﬁ rpysa Bubmiorexa LIOK
proz Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
M . Coi
o | e e
- PR https://m.edsoo.ru/ff0b21fe
MIOTIEPEYHBIC BOJTHBI
49 VYpoxk-koH(pepennus "MexaHHUIeCKHE BOJHBI

B TBEpI0M Tene. CeilicMuiecKre BOTHBI"




50

3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenosanue "Hadmonenue

> 3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHius "YIbTpasByK 1 bubmuorexa [JOK
nH(]pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME Butmorexa LOK
54 "3akoHbI coxpaHeHHUs. MexaHndeckue
https://m.edsoo.ru/ffOb25f0
Kosie0aHusl U BOJTHBI"
KoHnTpomapHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKue KoJIeOaHus u
BOJIHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [HOK
DNIEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llxana
AJIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubnuoteka [JOK
58 .
AJIEKTPOMATrHUTHBIX BOJIH JJIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3H"
" o
“ VYpok-uccnenopanue "M3yueHne CBOMCTB BuGmorexa LIOK
AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO hits-//m.edsoo.ru/f0b2c6e
MOOmMIIBHOTO TenedoHa"
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHasi Ipupo/ia CBETA. bubmuorexa [JOK
CxopocTtb cBeTa. BonHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceeta. [Ipsmonuneiinoe bubnnorexa [JOK




pacnpoctpanenue csera. 3armenus CoiHIa u
JIyHb1

3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue

https://m.edsoo.ru/ffOb3658

bu6mmoreka [IOK

63 3a]a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEeHUs
A P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBera. 3aKOH MPEIOMIICHUS bubmmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TosHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnonb3o ZTP € 1o oTp 0 €HHErO Bubmiorexa LIOK
M0JIb30BAHKE TTOJIHOTO BH HHET
yIp https://m.edsoo.ru/ffOb3c5c
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
cTexno""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 P 0 bu6mmoreka [IOK
uH3bl. OnTHYecKas CUiia JIMH3bI
https://m.edsoo.ru/ffOb3f2¢c
bu6mmoreka [IOK
69 [TocTpoenue n3oOpaxeHnit B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 o paTopHai p pedl . bubmuorexa [JOK
OKYCHOTO PacCTOSIHUSI U OIITUYECKOU CHJIIBI
YOHOTO P . https://m.eds00.ru/ff0b4206
coOMparoIIe TUH3BI
Ypok-koHpepentus "OnTudyeckue TMH30BbIE bubnmnoreka [JOK
71 |
npudopbI https://m.edsoo.ru/ff0cOa7e
bubnuotexa [JOK
72 ['na3 xak onTuyeckas cucrema. 3peHue 1

https://m.edsoo.ru/ff0b4684




Ypok-koudepenmus "Jlepexto 3peHus. Kak

73 \
COXPaHUTb 3PEHUE
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Hrrotona. Cinoxenue CHCKTpaJ'IBHBII)X I[BETOB. bubmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlaboparopHas pabota "OnbITH 11O
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUSITHIO 1IBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AHcCIepcusi, HHTepPEepeHIINs U
mudpakus'
77 OmneiTel Pe3epdopaa v ruranerapaas MoJIeIhb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
79 Hcnyckanue 1 MorjoumeHue cBeTa aTOMOM. bubnnorexka [JOK
KBantsl. JInuneituatbie crieKTpsl https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "Habnronenne cieKTpoB bubnmnorexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro sipa. Hyknonnast bubnuoteka [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe npeBpanieHus. 30Tomnsl Bu6miorexa LIOK
https://m.edsoo.ru/ffOclal4
Pemenne 3amau nmo Teme: "PagmoakTBHEIE bu6mmorexa [IOK
84
npeBpauieHus " https://m.edsoo.ru/ffOc1b4a
85 ITepuon monypacmnana




Ypok-koHpepennus "PagnoakTBHBIC

bu6mmoreka [IOK

86 U3JTy4EHUs B IPUPOJIE, MEJULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SlnepHblie peakiu. 3aKOHbI COXpaHEHUS bubmuorexa [JOK
3apsiIOBOTO U MACCOBOT'O YU CET https://m.edsoo.ru/ffOc1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubmumoreka [IOK

88
Y SHEPIUH https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3amaud no treme "AnepHeie peakuuu'

90 Peakuuu cunTe3a u neneHus suep. bubnnorexa [HOK
Nctounuku sueprun CosHila v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypoxk-koHdpepenuus "SnepHas sJHepreTUKa.

91 JIeficTBHS paquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBbIE OpraHU3Mbl"

[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe

9 "DJIeKTPOMarHuTHOE MOJIE. bubnnoreka [HOK
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbHas pabota mo Teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DNeKTpoMarHuTHbIe BoJIHbI. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o6o0mmenue. JlabopatopHsle bubnuoreka [IOK
paboTsl o Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemenune

95 pacquII){mx u Ka‘—IeCI"IFIBeHHI)IX 3a7a4 1o TemMe bubmmorexa LOK
. | https://m.edsoo.ru/ff0c2572

TerutoBble Mpouecchl
[ToBTOpenue, 0600meHNe. Permenne Butmorexa LOK
96 pPacYeTHBIX M Ka4YECTBEHHBIX 3a/a4 110 TeME

"KIIJI TermoBeIX qBUTaTenei”

https://m.edsoo.ru/ff0c2a22




IToBTOpenue, 0600eHNE. Permenue

97 pPaCUYETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTaHoBOK"
[ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubmuorexa [JOK
98 1 1
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ffO0c2c52
IToBTOpenue, 06061eHne. Padbora ¢
99 TeKCTaI;/H/I 10 TeEME f;aKOHLI COXpaHEHHUs B 1 bubmorexa HOK
" https://m.edsoo.ru/ffO0c2d6a
MEXaHHKE
100 [ToBTropenue, 06o0menne. Padora ¢ ! bubmmoreka [IOK
Tekctamu 1o Teme "Konebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHNe. PaboTa ¢ 1 bu6mmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 1o Teme "KBaHToBast U siiepHas 1
¢duzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®wuswuka, 7 knacc/ [leppimkun A.B., OGIIECTBO OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«M31aTenbCTBO «DK3aMEHM.

2. Owuswmka, 8 kimacce/ [leppimkun A.B., O0IIECTBO OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«Apoda»; Aximoneproe obmiectBo «M3narensctBo «IIpocBenieHne».

3. ®wuswmka, 9 knacc/ [lepeimkun A.B., ['yrtauk E.M. O6miecTBo orpaHnueHHON
OTBETCTBEHHOCTHIO «/[podar; Akumonepnoe odmecto «3nareapcTBo
«IIpoceemieHue»».

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Pabouas nporpamma.

2. TIporpammsl OCHOBHOTO 001Iero obpa3oBanus. Pusnka. 7 — 9 kiaccsl (aBTopsl: A.B.
[Teppimikun, E.M. I'yTHUK).

3. ®wusuka, 7 knacc/ [leppimkuna A.B., yued. ans obmeobpa3zoBat. yupexaennuii/ A.B.
[TeppimkuH. — 2-¢ u3a., crepeorur. — M.: JIpoda, 2013. — 221 c.

4. ®wuswmka, 8 knacc/ [lepeimkun A.B., yue6. s obmeobpa3osar. yupexxaeHHmii/ A.B.
[TeppimkuH. — 2-¢ u3., crepeotur. — M.: JIpoda, 2013. — 237 c.

5. ®wusuka, 9 knacc/ [leperimkuna A.B., I'yrauk E.M., yae0. s o6meo0pa3onar.
yupexaennuit/ A.B. Ilepbimkun. — 2-e u3f., crepeotun. — M.: [lpoda, 2019. — 352 c.

6. Jlykammk B.U. CoopHuUK BompocoB u 3aaad 1o ¢usuke. 7 — 9 k1. — M.: [IpocBemienue,
2010. - 192c.

7. COopHuK 3a1a4 1o gusuke: 7 — 9 ki1 : Kk yueonukam A. B. [leposimkuna u 1p./ A.B.
[leppikun; coct. I'.A. Jlonnosa. — M.: U3narensctBO «OK3amen», 2018. —271c.

8. KoHTtponbHbIe U camocTosITENbHBIE pa0OTHI IO pusmke. 7 — 9 Ki1.: K yueOHuky A.B.
[Meppikuna, E.M. I'ytauk/ O.M. I'pomueBa. — M.: M3patenscTBo «OK3ameny, 2014.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.®Ouszuka. O6pazoBaTenbHbIN caiT 11t mkonbHUKOB: http://www.fizika.nsu.ru/
2.Poccuiickas anexkTpoHHas mkosna: https://resh.edu.ru/subject/29/10/
3. Enunas xomnekuus nudpoBbix 00pa3oBaTesbHBIX pecypcoB:http://school-collection.edu.ru
4.DenepanbHBIMA HEHTP nH(})OpPMAITMOHHO-00pa30BaATEIHHBIX pecypcoB (PLIHNOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline % 2000/mi/18/p/page.html
5. Bce ana yunrens gusuku: http://fiz.1september.ru
6. http://my.mail.ru/community/chem-textbook/
7.https://educont.ru/
8.06pa3zoBarenbHblil uHTepHET-MIOpTal «IKnacey». URL: https://www.yaklass.ru/
9.MnTepakTuBHAs oOpa3oBaTenbHas iargopma Yuu.py. URL: https://uchi.ru/
10. Ownnaiin-natpopma «Lludposoit oOpasoBarenbHblii  koHTeHT». URL:  https://educont
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Kpurepun u HopMbI OLleHKH 3HaHUH o0y4yaromuxcs no ¢puszuke (Ilpniaoxenue 1).

Kpurepuu u HOpMbI OLIEHKH 3HAHUA M YMEHHU I 00y4al0IHUXCH 32 YCTHBIH OTBET

Otmer
Ka B
0as1a
X

Kpurepun BbicTaB/IeHUsS] 0TMETOK

«S»

Y4enuk:

1. [Toka3piBaeT TyOOKOE W IOJHOE 3HAHWE W IMOHMMAHHE BCETO IMPOrPAMMHOIO
MaTepuaia; MOJHOE MOHUMAaHUE CYIIHOCTH PacCMAaTPUBAEMBIX MOHITHM, SBICHUN U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AUMOCBS3ECH.

YMeeT cOCTaBUTh IMOJIHBIM U MPABUIbHBIM OTBET Ha OCHOBE M3yYE€HHOTO MaTepuara;
BBIJICNIAT  TJIABHBIC  TOJIOKEHHsSI,  CAMOCTOSITENIbHO  MOJTBEPXIATh  OTBET
KOHKPETHBIMU  NpuUMepaMu,  (pakTamu;  CaMOCTOSITENIBHO |
apryMEHTHpPOBAHO  JIelaTh  aHauu3, OOOOIIEHHs, BBIBOJBI, YCTAHABIHMBATbH
MEXIpEAMETHbIE CBsA3M (Ha OCHOBE paHee MNPUOOPETEHHBIX 3HAHHWM) U
BHYTPHUIIPEIMETHBIE  CBS3M, TBOPYECKM TPUMEHATH TOJYYCHHBIC 3HAHHUS B
HE3HAKOMOH CHUTyalluu; T[OCJIeNOBAaTeNbHO, UETKO, CBA3HO, OOOCHOBAaHHO U
0e301m1O0YHO M3NIaraTh y4eOHbIH MaTepual. YMEET COCTABIISITh OTBET B JIOTUUECKOU
MOCNEAOBATEIBbHOCTH C  HCIOJBb30BAHHEM TMPUHATOW TEPMHUHOJOTHM; J€NaTh
COOCTBEHHBIE BBIBOJIBI; (POPMYIHMPOBATH TOYHOE OIPENCIICHUE W HCTOJIKOBAHHE
OCHOBHBIX IMOHSTHH, 3aKOHOB, TeOpUil. MOXKET MpU OTBETE HE MOBTOPATH JOCIOBHO
TEKCT y4yeOHUKa; N3laraTh, MaTepHUai JIMTEPATYPHBIM  SI3BIKOM;  IPaBWIBHO U
00CTOSITENFHO ~ OTBEYATh

Ha JIOTIOJIHUTEIbHBIE BONPOCHI YYUTEINs; CAMOCTOSITENIbHO U paIlMOHAIBHO
UCMOJIb30BaTh  HarJsIHble  MOCOOWs,  CIpaBOYHBbIE  MaTepHaibl, y4eOHUK,
JIOTIOJTHUTEIFHYIO JIUTEPATypy, TEPBOUCTOYHHUKH, MPUMEHSTh CHCTEMY YCIOBHBIX
0003HaueHM MPU BEICHUHU 3aIMUCEH, COMPOBOXKIAIOIINX OTBET; UCIOIB30BaTh  JUIS
JI0Ka3aTelbCcTBa  BBIBOJIOB W3  HAONIOIEHUIMA

Y OIBITOB.

3. CaMOCTOSITENIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJyYeHHbIE 3HAHUS B
peleHny mpobsieM Ha TBOPYECKOM YpPOBHE; JIOIyCKaeT He Ooyiee 0JJHOr0 HeAoudéra,
KOTOPBIH JIETKO UCTIPABIISAET MO TPEOOBAHUIO YUUTEIS; HMEET HEOOXOANMbIE HaBBIKU
paboTel ¢  mpubopamu, uepTexXaMmu, CXeMmMaMmu, rpadukamu, KapTami,
COITyTCTBYIOIIMMH OTBETY; 3aIllUCH, COINPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSAM.




«“»

Y4eHuk:

1. Tloka3piBaeT 3HAHHMS BCEro M3YYEHHOTO MPOrpaMMHOro marepuana. Jlaér
MOJHBIA U NPABUJIBHBIA OTBET HAa OCHOBE H3YYECHHBIX TEOPUM; IONYCKAET
HE3HAYMUTEJIbHBIE OMMWOKA U HEJOYETHI MPU BOCIPOM3BEICHUN W3YyYECHHOTO
MaTepuaia, HeOOIbIINe HETOYHOCTH MIPH UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB MU B
BBIBOJIaX, 0000IIeHUsAX U3 HaOmoneHuid. Marepuan wu3jJaraet B ONPEACIEHHON
JIOTUYECKON MOCIEeIOBATEILHOCTH, TPU 3TOM JOMYCKAEeT OJHY HErpyOyIo OmuOKy
WM He Ooiee IBYX HET0YETOB, KOTOPHIE MOXKET UCIIPABUTh CAMOCTOSITEIIBHO TIPU
TpeOOBAaHUU WU HEOOJBIION MOMOINU TPENOAaBaTEeNs; MOATBEPKIACT OTBET
KOHKPETHBIMU TpUMEpaMH; TMPaBWIBHO OTBEYACT Ha JIOMOJIHHUTEIbHBIE BOIIPOCHI
YUUTEISL.

2. YMeeT caMOCTOSITEIHHO BBIJICIATH TJIABHBIC MTOJI0OKEHUS B M3YYCHHOM MaTepuale;
HAa OCHOBaHWU (HaKTOB W TPHUMEPOB 0000INATh, JENaTh BBHIBOJABI. Y CTaHABIUBATH
BHYTPUIIPEIMETHBIC CBSI3U. MOXET MPUMEHAThH MOJyUeHHBIC 3HAHHS Ha MPAKTUKE B
BUJIOM3MEHEHHON CUTYAIIUH, COOJIFOIaTh OCHOBHBIC MPABUJIa KYJIbTYpPhl YCTHOU PeUu;
UCIOJIb30BATh IIPU OTBETE HAYYHBIE TEPMUHBL

3. He o0Omamaer AOCTAaTOYHBIM HABBIKOM pabOTBI CO CIPABOYHOHN JIMTEPATYpOH,
yueOHUKOM, TIEPBOMCTOYHUKOM (TMPaBUIBHO OPHEHTUPYETCS, HO paboTraer
MEJICHHO).

«3»

YyeHuk:
1. YcBanBaeT 0OCHOBHOE coJiepiKaHue y4eOHOro MaTepuana, HoO UMeeT MpoOebl,

HE IPEIATCTBYIOLIME AajbHEHIIEMY YCBOSHHUIO POIrPaMMHOI0 MaTepHaia.

2. W3maraer wmarepual HECHCTEMaTH3WPOBAaHHO, (QparMeHTapHO, HE Bcernaa
[OCJIEI0BATENIbHO; IOKA3bIBACT HEJOCTAaTOUYHYIO C(HOPMHUPOBAHHOCTb OTEIbHBIX
3HaHUW U YMEHUH; c1abo apryMEeHTHPYET BbIBOJbI U 0000IIEHNUS, JOMYCKAeT OIIHMOKH
npu X (GOpPMYJIHMPOBKE; HE UCHOJIb3yeT B KayecTBE JI0KA3aTeNIbCTBA  BBIBOABI U
0000meHNsT U3 HAOJIIOACHMH, OIBLITOB WIIH

JIOIyCKAEeT OMIMOKHU MPH UX U3JI0KEHUU; NAET HEUETKUE ONpPEeACTICHHUS OHATHH.

3. UcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHWN 3HAHUH, HEOOXOMWMBIX ISl PEIICHHS
3aa4 Pa3MUYHBIX THUIIOB, NMPAKTUYECKUX 3a/aHUil; NMpH OOBSCHEHWH KOHKPETHBIX
SIBJICHUI Ha OCHOBE TEOPHIA M 3aKOHOB; OTBEYAET HEIMOJIHO Ha BONPOCH! YUUTEIS WIH
BOCIIPOM3BOAMT COJEp)KaHUWE TeKcTa YdeOHMKa, HO HEIOCTaTOYHO MOHUMAaeT
OTJeNIbHBIC TIOJIOKEHHUSI, IMEIOIIIEe BAKHOE 3HAYEHUE B 3TOM TEKCTE, JOMYyCKast OJIHY-
JIBE rpyOble OIMOKH.

«2»

Y4yenuk:

1. He ycBanBaeT 1 He pacKpbIBaeT OCHOBHOE COJIEpKaHUE MaTepHaia; He 3HaeT WIn
HE MMOHUMAaeT 3HAYUTEIBHYIO YacTh MPOTPAMMHOT0 MaTepHaia B Ipeenax
MIOCTaBJIEHHBIX BOIIPOCOB; HE JIENIAeT BBIBOJIOB U 000OIEHUIA.

2. Nmeet cnabo chopMupoBaHHBIE U HETIOTHBIE 3HAHUS, HE YMEET MPUMEHSTh HX
IIPU PELICHUH KOHKPETHBIX BONPOCOB, 3a]1a4, 33/1aHUH 110 00pasily.

3. Ilpu oTBeTe Ha OIMH BOMPOC JOIMYyCKaeT OoJjiee JABYX IpyObIX OIIMOOK,
KOTOpPbIE HE MOXKET UCIPABUTh Ja’Ke MPHU MOMOITH YUUTEIIsl.

Kpurepun oneHuBaHNsA NHCbMEHHBIX PAa00T (KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX)

Otmerka B | Kpurepuu BbicTaBIeHUS OTMETOK

oas1ax




«S5»

Y4yeHuk:

1. Bemosaui paboTy 63 OImOO0K ¥ HETIOUETOB.

2. lomycTun He 60Jiee OAHOTO HEAOYETA.

3.B paborax ¢ W30BITOYHON IJIOTHOCTHIO 3aJaHUM JIOMYCKASTCS BBHICTABIICHHE
OTMETKH «5» B COOTBETCTBHH C 3apaHEC OTOBOPCHHBIM HOPMATHBOM.

«4»

Y4eHuk:

1.Bommonaun paboTy MOJHOCTHIO, HO JOMYCTHI B HEW He Oosiee OIHOM
Herpy0Ooi oMOKY M OHOTO HeAo4eTa Ui He OoJiee IByX HEe104EeTOB.

2.B paborax ¢ n30BITOUHOW MIOTHOCTHIO 33JaHUM JOMYCKACTCS BBHICTABIICHHE
OTMETKH «4» B COOTBETCTBUHU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

«3»

Y4yenuk:

1.TIpaBriIbHO BBITIOJHUI HE MEHEE IOJIOBUHBI PA0OTHI MJIH JIOIYCTHII: He Oolee
IBYX TPYyOBIX OMMUOOK; WM He Ooyiee OMHOW TpyOOH M OmHON HErpyOou
OMMOKH M OJHOTO HEJ0YeTa; WM He Ooyiee NBYX-TpeX HErpyObIX OIIMOOK;
(bopMyJIbl IPH HATWYHK TPABUIBHOTO OTBETA WJIM OJHOM HErpyOO# OIMOKH U
TpeX HEIOYETOB; WM MPH OTCYTCTBHU OIIMOOK, HO NMPH HAJIHYUHM UYETHIPEX-
MSATH HEJ0YETOB.

2. B paboTax ¢ u30BITOYHON TUIOTHOCTBIO 3aJIJaHH JOMYCKACTCsI BHICTABIICHHUE
OTMETKH «3» B COOTBETCTBHH C 3apaHEe OrTOBOPCHHBIM HOPMATHBOM.

«2»

Y4yeHuk:

1. JlommycTiut yucio omuOOK U HEJJOUETOB IPEBOCXOSIIEE HOPMY, ITPU KOTOPOH
MOJKET OBITH BBICTABJIEHA OTMETKA «3%;

2.1IpaBUJIBHO BBITIOJIHWII MEHEE YacTH pabOThl, JOCTATOYHOU JJIsl BHICTABJICHHS
OTMETKH <3».

KpnTeme OIlCHUBaAHUA KAa4YeCTBCHHbIX 3aJa41

OTMeTKa B
oaJ1ax

KpnTepml BbICTABJICHUA OTMETOK

«S»

[IpencraBieH mpaBWIBHBI OTBET Ha BOMPOC, M TMPHUBEACHO JOCTATOYHOE
000CHOBaHUE, HE COJIepKAIIee ONTMOOK.

«“»

[IpencraBneH mNpaBWIBHBIM OTBET Ha TOCTAaBICHHBI BOMPOC, HO €O
000CHOBaHME HCKOPPCKTHO HWJIM HE ABJIACTCA OOCTATOYHBIM, XOTA COACPIKUT
yKa3aHue Ha (U3WYECKHEe SBJICHUS (3aKOHBI), IPHYACTHBIC K OOCYXIaeMOMY
BOITPOCY.

«3»

[IpencraBineHbl KOPPEKTHBIE PACCYKJIECHUS, MPUBOASAIINE K IMPABUIBHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHPOBaH.

«2»

[IpencraBnensl oOmuMe paccyXaeHus,
ITOCTaBJIEHHBIN BOIIPOC.

HC OTHOCAIIHECA K OTBCTY Ha

nJin
OTBeT Ha BOITPOC HEBEPECH HE3aBHCHUMO OT TOI'0, YTO paCCyKACHUA ITIPpaBUJIbHBI
HJIN HCBCPHBLI, NI OTCYTCTBYIOT.

Kpurtepuu oneHnBaHus pacyeTHbIX 3a1a4

OTMeTKa B
oas1ax

Kpurepun BbICTaB/ICHUSI 0TMETOK
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«S» [IpuBeneHO TMONHOE TMPaBWIBHOE pEIICHHEe, BKIIOYANOIIEee CIEAYIONINe
AIIEMEHTBI:

1) BepHO 3arucano KpaTKoe yCIOBUE 3a/1a4H;

2) 3anucaHbl ypaBHEHUS U (HOPMYIbI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO U
JOCTATOYHO JUIsI PEIICHUS 3a/1a49H BBIOPAHHBIM CITOCOOOM;

3) BbINOJHEHBI HEOOXOAMMBbIE MaTeMaTUYECKUEe MPeoOpa3oBaHUS U PACUETHI,
MPUBOJIAIINE K MPABUIBHOMY YHCIOBOMY OTBETY, U IpeiacTaBieH oTBer. [Ipu
9TOM  JIONYCKAeTCsl  peHIeHHe «I0  YacTsaM» (C  MPOMEKYTOYHBIMU
BBIYHCIICHUSIMU )

«4» [IpaBunbHO 3amucaHbl HEOOXOAMMbIE (OPMYIbI, IPOBEAEHbI BBIYMCICHUS, U
IIOJIy4€H OTBET (BEpHBIM WJIM HEBEPHBIN), HO JOIYILIEHA OLIMOKAa B 3alUCH
KpPaTKOI'o yCJI0BHs UM nepesone eaunun B CH.

nim
IIpencraBneHo npaBUIbHOE pEIIEHUE TOJIBKO B 00LIeM BHJE, 0e3 KaKUX-110o
YHCJIOBBIX PACUYETOB.

N
3anucaHbl ypaBHEHUST U (OPMYIbI, MPUMEHEHHE KOTOPBIX HEOOXOAWMO U
JOCTaTOYHO s pelleHHs 3aJadd  BbIOpaHHBIM  cHocoOOM, HO B
MaTEeMaTHYECKUX NPeoOpa30BaHUSAX UM BBIYMCICHUSAX JIOMYIIEHA OINOKa.

«3» 3anucaHbl U UCMOJIb30BaHbl HE BCE HUCXOIHBbIE (OPMYIIbI, HEOOXOIUMBIE IS
pelieHus 3a/1a4yu.

nJin
3anucaHbl Bce HCXOIOHBIC (I)OpMy.]'ILI, HO B OJTHOM 13 HUX AOITyIICHA oII1OKa.
«2» Bcee ClIydan pPCHICHUS, KOTOPbIC HE COOTBCTCTBYHOT  BbIIICYKA3aHHBIM

KpUTEPUSIM BBICTaBJIEHUS OLICHOK HAa OTMETKY 5.4,3.

TecTupoBanue

Ormerka B | Kpurepun BbICTaB/IeHHSI 0TMETOK

oasax

«>» CTaBUTCSI, €CJIM YUYEHUK BBIMOIHII MpaBUibHO 0T 80% 10 100% oT ob1iiero
qypciia 0amioB

«“» CTaBUTCSI, €CJIM YUYEHUK BBIMOIHII MPaBUIBHO OT 60 % 10 79% ot ob1iero
qypciia 0amioB

«3» CTaBUTCSI, €CJIM YUYEHUK BBIMOJIHII MPAaBUIBHO OT 35 % 10 59% ot ob1iero
qypciia 0amioB

«2» CTaBUTCSI, €CJIM YUYEHUK BBITOJIHIII MPaBUIBHO MeHee 35 % oT o0111ero yucna
OaJIJTOB WJIM HE MIPUCTYIIII K paboTe, WM HE TIPEICTABIII HA TTPOBEPKY.

Kpurepun oneHuBanus J1abopaTopHbIX padoT

Otmerka Kpurepuu BbICTaB/ICHUSI 0TMETOK
B Oastax




«S»

CraBuTcs, eCJId YYeHUK:

[TpaBuiIbHO OmpeaenniI Ieb ONBITAa W BHIIOJHWI paboTy B MOJHOM 00BEeMe
¢ coOnroieHueM Heo0XOIUMOW TOCIIEI0BATEIILHOCTH TPOBEICHHS OTBITOB H
n3MepeHnii. CaMOCTOSITENIbHO M PAlMOHAIBHO BBHIOPaT M MOATOTOBMI IS
ombiTa HE0OX0AMMOe O0OpYHOBaHME, BCE ONBITHI MPOBEI B YCIOBUSX H
pexuMax, OOECIEUMBAIONIMX IIOMy4eHHE pe3yJIbTaTOB M  BBIBOJOB C
HauOOJIbIICH TOYHOCTHIO. HaydHO rpaMOTHO, JIOTHYHO OIUCal HAOIIOICHUS 1
copMupoBai BHIBOJABI U3 OMbBITa. B IpenCcTaBICHHOM OTYETE MPaBHIBHO U
aKKypaTHO BBINOJHMIJI BCE 3aIMCH, TaOJWIbI, PUCYHKH, YEPTEXKHU, IPaAPHUKH,
BBIYHCIICHUS U CJIENIAN BBIBOJIBL. [IpaBUIIbHO BBHIOIHII aHAIN3 TIOTPEITHOCTEH
(9-11 KJIACCBhl). [IposiBisier OpraHU3alMOHHO-TPY10BbIE YMEHUS
(momepKMBaeT YMCTOTY pabodero Mecra W IMOPSAOK Ha CTOJE, SKOHOMHO
UCIIOJIb3YET PAaCcXOJIHbIC MaTEePUalIbl). DKCIIEPUMEHT OCYILECTBIISIET 110 IUIaHY C
y4eTOM TEXHHKHM O€30MacHOCTH W TpaBWwil pabOThl C MarepHalaMH MU
000pyZI0BaHUEM.

«“»

CraBurcs, ecjiM Y4eHHUK;

Boinonnun TtpeboBaHus K oueHke «5», HO: ONbIT MPOBOJWI B YCIOBUSX,
He 00ecrneynBaroIuX JOCTATOYHOM TOUHOCTH U3MepeHuid. bblio nomymieHo asa
— TpU HeJoueTa WiM Oojiee OJHON TpyOoill OIMOKM M OJHOTO HEIOYeTa.
DKCHepUMEHT MPOBEACH HE MOJHOCTHIO WIIM B OMUCAHUHM HAOIIOJACHUN W3
OIIbITa YYCHUK JOITYCTUJI HCTOUHOCTH, BBIBOABI CACIa]l HCIIOJIHBIC.

«3»

CraBurcs, ec/iM Y4eHUK:

[IpaBunbHO ompeneuiI 1Ieb ONbITa; PAOOTY BBHIMOJIHSAET MIPABUILHO HE MEHEE
YeM HaIoJOBHHY, OJIHAKO 00BbEM BBIMOJIHEHHON YacTU TaKOB, YTO IMO3BOJISIET
MOJTYYUTh IPABUIIBHBIC PE3YIbTAThl U BHIBOIBI 10 OCHOBHBIM, TPUHITUITHATIHLHO
BaXHBIM 3a7auaM paboTsl. [logbop obopynoBanusi, 00HEKTOB, MaTepUaOB, a
Takke padOThl MO HAayajdy OMBITA MPOBET C IMOMOIIBI0 YUHUTEIS, WJIA B XOJIE
MIPOBEICHUS OTbITa M U3MEPEHUN OMbITa OBUTH OMYIICHBI OITUOKU B OMMHCAHUN
HaOmoneHu,  (GopmynupoBaHuM  BBIBOJMOB.  ONBIT  MPOBOAWIICA B
HEpPAlMOHAIBHBIX YCIOBUSX, YTO IPHUBEIO K IMOJIYYEHUIO pPEe3yJbTaTOB

c Oouplleil MOTPEMIHOCTHIO WMJIM B OTYET€ ObUIM JOMYILIEHbl B OOLIeH
CIIO)KHOCTH He Oozee IByX OmHOOK (B 3amMcAX EOUHHII, HW3MEpPEHUsX, B
BBIYUCIICHHSX, TpaduKax, TaOIMIIaxX, CXeMaX, aHaJIu3€ MOTPEIIHOCTEN U T.J1.) HE
MPUHIMIUATBFHOTO [ JaHHOW paboThl XapakTepa, HO TMOBIMSBIIUX Ha
pe3yJbTaT BBIIOJHEHUS; HE BBHITIOJIHEH COBCEM WJIM BBIMIOJHEH HEBEPHO aHAIINU3
norpemHocter  (9-11  kmaccel).  [lomyckaer rpyOyro  ommoOKy

B XOJI€ dKCIIepUMEHTa (B 00BSICHEHUH, B 0pOpMIIEHUU pabOThI, B COONIOACHUN
MpaBWJI ~ TeXHUKH Oe3omacHOCTH Tmpu  paboTe ¢ MarepuasamMud U
o0opyoBaHNEM), KOTOpPAst UCTIPABIISCTCS 1O TPEOOBAHUIO YUUTES.

«2»

CraBurcs, eciii yYeHHUK:

He omnpenemun caMocTOATENbHO II€1b ONBITA: BBIIOJHWI paboTy He
MOJTHOCTHIO,

HE MOATOTOBHII HY)KHOE 000py10oBaHHE M 00bEM BBIIIOJHEHHOM YacTu paboThI
HE TIO3BOJISIET CleNaTh MNpPaBWIbHBIX  BBIBOJOB. OTMBITBL, HU3MEpEHHUS,
BBIYHCTICHH S, HAOIIOICHUS TPOU3BOIMIINCH HEMPAaBUILHO. B x0/1€ paboThI 1 B
oTyeTe OOHApYXWIHCh B COBOKYMHOCTHM BCE€ HEJOCTAaTKH, OTMEUYECHHBIE B
TpeboBaHUAX K oneHKe «3». Jlomyckaet nBe (1 Oosee) rpyObie OIMOKH B XO1€
IKCTIEPUMEHTA, B 00BSICHEHUH, B 0OpMIIEHUN PabOThI, B COOTIOICHUHN TIPABIIT
TEXHUKHU 0€30MacHOCTH MpH padoTe C BelecTBaMu U 000py0BaHUEM, KOTOpPbIE
HE MOKET MCTIPaBUTh JaKe MO TPeOOBAHUIO YUUTES.




IIpunoxenne 2

[Tposepsiembie Ha OI'D mo (usuke TpedoBaHUS
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHS
IPOBEPSAEMOrO | OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
TpeOoBaHUs oOpa3oBanus Ha ocHoBe PI'OC
1 [Nonumanue ponu GU3KMKK B HAYIHOM KapTHHE MHPA;

c(OpMUPOBAHHOCTh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U U
MO3HABAEMOCTHU SIBJICHUW MPHUPOMABI, O POJI IKCIEPUMEHTA B (DU3HKE, O
cucremooOpa3yromieil pond (QU3MKU B Pa3BUTUU ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH, 00 BONIONMH (PU3NICCKUX 3HAHUK M MX POJIU B
L[EJIOCTHOM €CTeCTBEHHOHAYYHOH KapTHMHE MHpPA, O BKJIAJE POCCHICKUX U
3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MTPOIIECCOB
OKPY’KaIoIllero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTHI

2 3HaHUA O BHUJAX MaTepuu (BEIIECTBO U MOJIE), O IBMKEHUHU Kak crocobe
CYILIECTBOBAHHUSI MaTE€pHH, 00 aTOMHO-MOJEKYISIPHOM TEOPUU CTPOCHUS
BEIIECTBa, O (PU3NYECKOW CYUIHOCTH SIBJICHHM MPUPOIBI (MEXaHUUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMEHUE Pa3INyuath SBJICHUS [0 ONMKUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JJaHHOE (PU3UIECKOe SBIICHHCE;
YMEHHE DPACIO3HABATh MPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHUU B
OKPY’KaloIlleM MHUPE, BBIICIISS NX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

3 Brnanenve ocHOBaMHM TMOHSTHMHOTO ammapara U CHMBOJIMUECKOTO SI3bIKa
(bM3HKY 1 UCTIONIb30BaHUE UX TSI pEIICHUs YUeOHBIX 3aa4;

YMEHHE XapakTepU30BaTh CBOWCTBA Tei, (U3UUYECKHe SBICHUS U
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHbIE U YMIUPUUYECKUE 3aKOHBI

4 YMeHue OnmuchiBaTh U3yUYEHHBIE CBONCTBA Tel W (DU3HYECKHE SBICHUS,
WCTIONB3YS (PU3UUECKUE BETUIMHBI

5 Brnanenne ocHOBaMU METOJIOB HAYYHOTO MO3HAHMSI C Y4ETOM COOJIIOCHHUS
paBui 0€30MacHOro Tpyaa:

HalOoileHne (U3NYECKUX SIBIEHUI: YMEHHE CaMOCTOSITENIbHO COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTaHOBKY M3 JAaHHOrO Habopa oO0OpYyJIOBaHUS IO
WHCTPYKLMHU, ONHCHIBATh XOJI ONbITa W 3alKChIBaTh €ro pe3yJbTaThl,
(opMyIMpOBATH BHIBOKI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHH (U3MUECKUX BETUYMH:
yMEHHE  IJJAHHPOBaTh  H3MEPEHHs,  CaMOCTOSTEIbHO  coOuparthb
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY IO HMHCTPYKIIMH, BBIYUCIATH 3HAUYEHHUE
BEJIMYMHBI U aHAJIM3UPOBATh NOJYyYEHHBIE PE3YJIBTAThI C YUETOM 33aJaHHOU
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX HCCIIEIOBaHMI;
CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U IPOBOAUTH
HCCIIEIOBAaHUE 10 MHCTPYKLIMHU, NPEACTABIATD MOJYYEHHbIE 3aBUCHMOCTH
¢u3nuecKux BeIMYMH B BHAE TaOIUll U TpaQUKOB, YYUTHIBATH
MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEA0BAHUS




[ToHnMaHMe XapaKTEPHBIX CBOMCTB (PU3MUECKUX MoOJeNel (MaTrepuanbHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOAEIH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJl, IUIAHETApHAs MOJENIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
A11pa) U yMEHUE IPUMEHATh UX AJIs1 00bACHEHUs (PU3NYECKUX IPOLIECCOB

YMeHue o0bsCHATh (PU3NYECKHE IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUld IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJISATh IPUYUHHO-CIEACTBEHHBIE CBA3H M CTPOMUTH
OOBSICHEHHE C ONOpPOil Ha HM3y4YCHHbIE CBOMCTBA (DU3NYECKUX SIBICHHH,
(bu3nyeckre 3aK0Hbl, 3AKOHOMEPHOCTH U MOJEIN

YMeHue pemaTh pacueTHbIC 3a1auu (Ha 6asze 2 - 3 ypaBHEHU), UCIIOIB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIONINE (DU3UYECKHE BEIIMYUHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCJIOBME 3aJjaui, BBIABIATH HEJOCTAIOIIME JAHHBIC,
BEIOMpATh 3aKOHBI W (OPMYJbI, HEOOXOIWMBIC [UISI €€ PCeHICHWS,
WCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAUTH PACUYEThl U OICHUBAThH
PEATUCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (PU3HUYECKOW BETUYHUHBI; YMCHHE
OTpEAENATh PAa3MEPHOCTh (PUINYECKOW BEITUYMHBI, TOITYYCHHON Mpu
pelieHuy 3a1a4u

YMeHue xapakTepu3oBaTh MPUHLUIBI ACHCTBUS TEXHUYECKHX YCTPOMCTB,
B TOM 4YHCJI€ OBITOBBIX HNPUOOPOB, U MPOMBIIUICHHBIX TE€XHOJIOTHYECKUX
MIPOIIECCOB IO UX OMHCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3UYECKUX
SBJICHUH 1 HEOOXO0qUMBble (pU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue UCToIb30BaTh 3HAHUS O (PU3UYECKHX SBICHUSX B IMOBCEAHCBHOU
KU3HU i1 obOecriedeHus] 0€30MacHOCTH TpH OOpalleHHH ¢ OBITOBBIMH
npuOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3]0POBBS H
COOIOZICHUSI HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKpPYKAIOIIEH Cpene;
MOHMMAaHUE HEOOXOMUMOCTH TPUMECHECHHS JOCTHXKCHUH (QU3UKH U
TEXHOJIOTHH JJIsl pallMOHATBLHOTO MPUPOAONOIBE30BaAHUS

11

OnbIT mowucka, mpeoOpa3oBaHMs M TpEeACTaBICHUs HHGOpMAIUU
(U3MYECKOTO  COJIep’KaHUs C  HCIIOJIb30BAHMEM  HMH(OpPMAaIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYy4YEHHOW MH(OpMalMU Ha OCHOBE
UMEIOIIUXCS 3HAHUM U JONOJHUTENIBHBIX HCTOYHUKOB;

YMEHHE HCIIOJIb30BaTh IpPH BBIIOJHEHWH Y4YEOHBIX 3aJlaHUNl HAay4HO-
NOMYJISIPHYIO  JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPABOYHBIC
MaTepuaisbl, pecypcbl cetu HTepHeT;

BJaJieHre 0a30BBIMH HaBBIKAMHU IpeoOpa3oBaHus MHPOPMALUU U3 OJHOM
3HAKOBOM CHCTEMBbl B JPYyryl0; YMEHHE co37aBaTb COOCTBEHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MHGMOpMAIMM U3
HECKOJIbKUX HCTOYHUKOB

Tabmura 22.7

[lepeueHs 351eMeHTOB coepxKaHusl, poBepsieMbix Ha OI'D o gusuke

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

MEXAHUWYECKUE ABJIEHUA
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1.1 Mexannueckoe  ABM>KeHHME. MarepuanpHas Touka. (Cuctema  oTcueTa.
OTHOCUTENBHOCTD IBHKEHUS
1.2 PaBHOMepHOE M HepaBHOMepHOE nBHxkeHUe. Cpeansia ckopoctb. Dopmyna s
BBIYMCIICHUS CPEIHEN CKOPOCTH:
y=—
t
1.3 PaBHOMepHOE TPSMOJMHENHOE JIBHXEHHE. 3aBUCHUMOCTh KOOPJAMHATHI Teda OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKECHUS:
x(t) = X + Vyt.
I'padvky 3aBUCUMOCTH OT BpPEMEHH I NPOSKIHUUA CKOPOCTH, MPOSKIIUU
MepeMeleHusl, IMyTH, KOOpAWHAThl MpPU PABHOMEPHOM MPSMOJIUHEHHOM
JBUKEHUU
1.4 3aBUCUMOCTh KOOPAMHATHI Tejla OT BPEMEHU B CiIydyae pPaBHOYCKOPEHHOI'O
MPSIMOJIUHEIHOTO IBUKCHHUSI:
2
4
x(t) =x,+vy,t+a, 5
@opMynbl I8 TPOEKIUU TMEPEMEIEHUs, MPOEKIIMU CKOPOCTH U MPOCKIIUU
YCKOpPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUH:
2
s (t)=v, -t+a L
X Ox X 2 2
v.(t)=v, +a, t,
ax(t) = const,
2 2
Vax~ - Vix~ = 2a,8x.
I'paduku 3aBUCHUMOCTH OT BPEMEHHU IS MPOEKIMH YCKOPEHUS, MPOCKIIUU
CKOpPOCTH, TPOEKLUHUHU TEepEeMEUIEHUs], KOOPAMHATHl IPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
1.5 CBoOoanoe maaenue. PopMyIbl, OMUCHIBAIOIINE CBOOOTHOE TAJCHUE Teja IO
BEePTHKAIH (IBUKCHHE Tela BHHM3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTU
3emnn). ['papuku 3aBUCUMOCTH OT BpPEMEHM [JJs TPOEKIUH YCKOPEHHUS,
MPOEKIIMH CKOPOCTU M KOOPIMHATHI IPU CBOOOTHOM MAJCHUH Tela M0 BEPTUKATU
1.6 CKOpOCTh pPaBHOMEPHOTO MABMXKEHHUs Tella IO OKpYKHOCTH. HampaBnenue

CKOPOCTH.
dopmyna Ui BBIUKCICHHS CKOPOCTH Yepe3 pPaauyc OKPYKHOCTH W TEPHUOJ
oOparieHus:




HentpoctpemurenbHoe yckopenue. HampaBieHne LEHTPOCTPEMHUTENHLHOIO
yckopenus. @opmyra 15 BBIYUCICHUS YCKOPEHUS:

1.7

1.8

Cuia - BektopHas ¢puzudeckas BenudnHa. CI0KeHHe CUl

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a.

CoHarpaBieHHOCTh BEKTOpa YCKOPEHUS Tella U BEKTOpa CUJIbI, ICUCTBYIOIIECH Ha
TEJ0

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

— —

F F

21— o2

1.12

TpeHHe IMOKOA U TPCHUC CKOJIbKCHUA. CDopMyna AJI1 BBIYUCJIICHUSA MOAYJISI CHUJIIBL
TPCHUA CKOJILXXCHUA!

F,o=pn-N

1.13

Hedopmarus Tena. Ympyrue u Heynpyrue pgegopmarui. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA:

F=Gc.5

RZ

Cuna TsprecTd. Y cKopeHue CBOOOHOTO TaICHHUS.
dopmyna 17 BBIYUCICHUS CUIIBI TSHKECTH BOJIM3H MOBEPXHOCTH 3EMIIU:

F=mg.
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IBmxenne 1utaner Bokpyr Connma. IlepBas kocMuueckas

HesecomocTs u neperpysku

CKOPOCTb.

1.15

I/IMHy.]'II)C TE€JIa - BEKTOPHAasA (bI/ISI/ILIeCKaH BEJIIMYHHA.
p=my

NMirynsc cucTemsl Ted.
N3menenue nmnynbsca. IMIynbc cuibl

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd SaMKHYTOﬁ CUCTCMBI TCJI:
p =my, +m,v, = const.

PeakTuBHOE NBUKEHUE

1.17

Mexannueckast padbora. @opmyia sl BBIYUCICHUS PAOOTHI CHITBL:

A= Fscosa.

Mexannueckass MOIIHOCTD:

1.18

Kunernueckas u [MOTCHIMAJIbHAA S9HCPI'Hs.
d)opMyna JJIs1 BBIYMCIICHUA KHHETHYCCKOM OHCPIrUu:

TeopeMa 0 KHHETHYECKOU OHEpPIHUHn.

d)opMyna JJIA BBIYUCICHUSA HOTGHIII/I&JIBHOﬁ OHEpruv TECJIa, IOAHATOrO HaI

3emieii:

E, = mgh

1.19

Mexann4geckas SHEPTUA:

E=E,+E,

3akoH COXpPAaHCHUA MEXaHHUUYECKOI OHCPIUHU. (I)opMyna AJI1 3aKOHAa COXPaHCHUA

MEXaHUIeCKOM OHEPTHUU B OTCYTCTBUEC CUJI TPCHUA:

E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU MPH HAJTMYUH CUIIBI TPEHUS

1.20

[Ipoctele MexaHU3MBI. "30510TOE NPAaBUIIO" MEXAHUKHU.
Peryar. MomeHT cuiIbL:

M =FlL

YcnoBue paBHOBECHS pblyara:




M1+M2+...:0.

IToaBMXXHBIN U HENOABUKHBIN OJIOKH.

AHOHGSH&}I

KIII mpocThIX MEXaHU3MOB, n=
AzanaquHaﬂ

1.21 | JaBnenue TBEpAOTO Tea.
dopmyna 171 BBIYUCICHUS JaBJICHUs TBEPAOIO Tela:
F
P~y
JlaBnenue raza. ATMocqepHoe AaBlICHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUKOCTH.
dopmyna 171 BBIYUCIICHUS JaBJICHUS BHYTPU KHIKOCTH:
P =pgh+ p,
1.22 | 3akon [lackana. ['mapaBnuueckuii npecc
1.23 3akoH Apxumena. dopmyna Uil ONpEeAeNIeHHs BBITAIKUBAIOLIEH CHIIBL,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
F,,. =pgV.
VYcnosue miaBanus tena. [lnaBanue cynoB 1 BO3ayXoIulaBaHHE
1.24 | MexaHnuueckue KonebGaHus. AMIUIUTYAA, MEPHOJ M 4YacToTa KoJjeOaHUil.
dopmyna, CBA3BIBAIOIIAS YACTOTY U MEPHOJ Kojebanuii: V = —
1.25 |MaremMaTuueckuii M TPYKUHHBIM MasTHUKU. llpeBpamienue sHepruum mpu
Kos1e0aTeabHOM JIBUKEHUN
1.26 3aryxatomue kojebanus. Beinyxaennbie konebanus. Pezonanc
1.27 |Mexannueckue BONHBL. [IpofonbHBIE W TONEpeyHble BOJIHBL. J[IMHA BOJIHBI U
CKOPOCTb PaCIIPOCTPAaHEHUS BOJIHBIL:
A=v-T
1.28 |3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJHBI HAa TPaHUIIE
nByx cpel. MH(pa3Byk U ynbTpa3ByK
1.29  |IlpakTuueckue paboThbl

N3mepenune cpeaHell MIOTHOCTH BELIECTBA; apXUMENOBOM CHIIBIL, JKECTKOCTH
NPYXUHBL, KOA(G(UIIMEHTa TPEHHUS! CKOJBXKEHHsI; paObOThl CHIIBI TPEHUS, CHUJIIBI
YIIPYTOCTH; CpPEeIHEH CKOPOCTH IBHMXKEHHs OpycKa IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHs Opycka MpH IBM)KEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl M
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neproja KoJNeOaHWi MaTEeMaTHYeCKOro MAasTHUKA; dYacTOThl W Tepuoja
KoJIeOaHHUW TPY)KHMHHOTO MasTHUKA, MOMEHTa CHJIbI, JCHCTBYIOMIETO Ha phIvar;
paboThI CHJIBI YIIPYTOCTH MPHU TOIBEME IPy3a ¢ TOMOIIBIO HEMOIBHIKHOTO OJIOKA;
paboThI CHIIBI YIPYTOCTH TIPH MOABEME Ipy3a ¢ MOMOIIBIO MOIBUKHOTO OJIOKA.
HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT OOBeMa MOTPYKEHHOM
YacTH Teja U OT TUIOTHOCTH YXKHJIKOCTH, HE3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI
OT MAcCCHI T€Jia;, CUJIbl TPCHUSA CKOJIBKCHUSA OT CUJIbI HOPMAJIbHOI'O JABJICHUA U OT
poJia TIOBEPXHOCTH; CHJIBI YIIPYrOCTH, BOSHHKAMOIIEH B MPYXHUHE, OT CTCIICHU
nedopMaIuu NPYKUHBI; YCKOpPeHHsI OpycKa OT YrJia HAaKJIOHA HaIPaBJISIONICH;
nepuosia (4acToThl) KOJCOAHWH HUTSHOIO MasTHUKA OT JUTMHBI HUTH; TIEpUOJA
KoJe0aHuil NPYKUHHOTO MasATHHKA OT MAacChl Ipy3a M JKECTKOCTH IPYKUHBI;
WCCIIC/IOBAaHNE HE3aBUCUMOCTH TIepHOJa KOJeOAaHWH HUTSHOTO MAasTHHKA OT
Macchl rpysa.

[TpoBepka ycinoBUs paBHOBECHS pblvara

1.30 |®usuyeckue sBJIECHUS B MPUPOJAE: NPUMEPHl JBUKEHUS C PATUYHBIMU
CKOPOCTSIMM B ’KMBOM M HEKUBOW IPHUPOJAE, ACUCTBUE CHIIBI TPEHUS B IPUPOJE U
TEXHUKE, MPWIMBBI W OTJIMUBbI, JABWXKEHUE IUIaHeT (COJIHEYHOW CHUCTEMBI,
PEaKTHBHOE JBUKCHHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBJi€HMs] Ha KUBOM OpraHU3M, IJIaBaHUWE PbIO, BOCHpPUATHE
3BYKOB KMBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, [IYHAMH, 3XO0

1.31 TexHudeckue yCTpOMCTBA: CHUIAOMETP, NATYUMKHU IIOJIOKEHHS, PACCTOSHMUS U
YCKOPEHHS, JAUHAMOMETpP, MOJIUIMIIHUKYN, PAKEThbl, pblYyar, MOABUXKHBIM U
HETIOABMKHBIN OJIOKH, HAKJIOHHAS IIJIOCKOCTh, IMPOCTHIE MEXaHWU3MbI B OBITY,
COOOIIAIOIIUECS COCY/IbI, YCTPOWCTBO BOJOMPOBOJA, THUAPABIUYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOM HACOC, apeoMETp, HXOJIOT,
MCIIOJIb30BaHUE yIbTPa3ByKa B ObITY  TEXHUKE

2 TEIVIOBBIE ABJIEHUA

2.1 OCHOBHBIE  TOJIOKEHHSI ~ MOJIEKYISPHO-KMHETHYECKON  TEOPUU  CTPOCHUS
BemecTBa. Mojenu TBEPOTo, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdHsie Tena

2.2 JlBwxkenue yactuil BemectBa. CBS3b CKOPOCTH JBUKEHUS YaCTHIl C
TeMrieparypoit. bpoynosckoe aBmxenue, iuddysus

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

2.4 TernnoBoe paclIMpEHUE U CKATUE

2.5 TernnoBoe paBHOBECHE

2.6 Buytpennss sueprus. Pabora u Temonepenaya Kak CIOCOOBI W3MEHEHUS
BHYTPEHHEHN SHEPIUU

2.7 Bupl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, N3TyYCHUE

2.8 HarpeBanue wu  oxnaxngenue Ten. KonudectBo — TEmoThl. Y enbHas

TCIIJIIOEMKOCTbD:

Q=cm(t; - ty)
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2.9 3aKOH COXPAaHEHHUs 3HEPIUU B TEIUIOBBIX Ipolieccax. YPaBHEHUE TEIJIOBOIO
Oananca:
Q+Q+..=0
2.10 |Hcnmapenne u kKoHAeHcanusl. Vi3MeHeHHE BHYTpEHHEH HHEpPruud B IIpoliecce
ucriapeHuss M KoHaeHcaumu. Kumnenue skuakoctu.  YaenbHas — TeIoTa
apooOpa3zoBaHUs:
L==
m
2.11 | BnaxuocTs Bo3yXxa
2.12 |IlnaBnenue U KpucTauM3auus. l3MeHeHue BHYTpEHHEH SHEpruu Ipu
IUIABJICHUN U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIUIOTA IIIaBJICHUS:
m
2.13 | BHyTpeHHsIs 3HEpTUs CropaHusl TOIUIMBA. Y AeJIbHAs TEIUIOTa CrOpaHus TOIUIMBA!
q=—
m
2.14 [Tpuntmne! padote! TemnoBbix aurareneit. KI1J[ teroBoro apuraresns
2.15 |Ilpaktudeckue paboOThI
N3mepenue ynenbHOW TEMIOEMKOCTH METAIIMYECKOro LMIMHAPA; KOJIUYECTBa
TEIUIOTHI, TOJY4YEHHOIO0 BOJOM KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeTblii IWJIWHApP; KOJIMYECTBA TEIJIOTHI,
OTJQHHOTO HAarpeThiM IWIMHIPOM, IOCJIE OIYCKaHUs €ro B BOAY KOMHAaTHOMN
TEMIIEpPATypbl; OTHOCUTENIBHOM BIAXXHOCTU BO31yXa; VYJEIbHOW TEIUIOTHI
IIJIABJICHNUS JIbJA.
HccnenoBanne H3MEHEHMs] TeMIIEpaTypbl BOJAbI NPU Pa3IMYHBIX YCIOBUSX;
SBJICHUSI TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJIOJHON M ropsiueil Bofpl; mpolecca
HCIIapeHus
2.16 |®usnueckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE M KaNWUISIPHBIE
SBJICHUS B IPUPOJIE, KPUCTAJIBI B Ipupone, nuinydeHue CoiHIa, 3aMep3aHHe
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEeTa
2.17 | TexHuyeckne yCTpOMCTBA: KallWJUISAPBI, MPUMEPBI UCIIOIB30BAHUS KPUCTAJLIOB,
XKHUJKOCTHBIM TEPMOMETP, JAaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPbI, IICUXPOMETp, MapoBasi TypOMHa, BUraTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. [[Ba BUa 23IEKTPUUYECKUX 3apsI0B
3.2 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
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33

3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

3.4

Onexrpuueckoe 1mosie. HampspkeHHOCTh  3ekTpuueckoro mnoss. IlpunHnumn
CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuyeckux 3apsaoB. JleificTBue »3IekTpuyeckoro moisis Ha
aneKTpudeckue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosHHBIN AneKkTpUUecKUid TOK. JleHcTBUS 3ieKkTprudeckoro Toka. Cuia Toka.
Hanpsixenue.

=4
t

A
U==2
q

3.7

QHGKTpI/IquKOC COIIPOTUBJICHHC. YaennHOE QJICKTPHUYCCKOC COIIPOTHUBJIICHUC!

R=2
S

3.8

3axon OMa Ui y4yacTKa JIEKTPUYECKOM Liemnu:

3.9

IlocnenoBareabHOE COCIUHECHHUE IMPOBOAHUKOB:

I] =12;U=U1 +U2;R=R1 +R2.
HapaHHeJ'II)HOG COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIMPOTHUBIICHUSA:

R
U1=U2;1=11+12;R=71.

CMenranHeIe COCAUHCHUA ITPOBOAHNKOB

3.10

PabGora u MOIIHOCTD JJICKTPUUYCCKOI'O TOKaA.

A=U-1-tP=U"I

3.11

3akon Jlxxoynsa-Jlenua:

Q=F Rt

3.12

OnmeiT Opcrena. MarHuTHOE 1OJIE TPSIMOTO NPOBOJHUKA € TOKOM. JlmHumM
MarHuTHOM UHAYKIIUHU

3.13

MarHuTHoe TII0jJIe MOCTOSHHOTO MarHuTa. B3amMoaelcTBHE ITOCTOSHHBIX
MAar"tsuToB

3.14

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
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3.15 | Onbrtel @apages. SABnenue anekTpomMaraiuTHol nHAYKuMU. [TpaBuiio Jlenna

3.16 |Ilpaktuueckue pabOThI
W3MepeHne  3IEKTPUYECKOIO  CONPOTUBJICHUS  PE3UCTOPA;  MOILIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTM CHJIBI TOKA, BO3HHUKAIOIIEIO B IPOBOJHHUKE
(pe3ucropsbl, JaMIIOUYKa), OT HAIPSDKEHUS Ha KOHIAX IPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHBJIEHUS OT JJIMHBI IPOBOJHMKA, IJIOLIAU €ro MONEePEevYHOro CEYeHUs U
YI€IbHOTO CONPOTHUBIICHUS.
IIpoBepka mpaBuia Ui 3JNEKTPUUECKOTO HANPSHKEHUS IPU IOCIEI0BATEIBHOM
COECMHEHUM IPOBOJHUKOB; IMpaBUia JUIsl CHUJIbl DJIEKTPUYECKOTO TOKa IpHU
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 |®usmyeckue SBJICHUS B TPHUPOJE: dSJIEKTPUUYECKHE SBIEHUA B arMmocdepe,
AJIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MAarHUTHOE IOJIe 3eMJIH, JApeid Mmomrocos,
POJIb MArHUTHOTO HOJIS JUIS AKU3HU Ha 3eMile, IOJIIPHOE CUSHUE

3.18 |TexHuueckue yCTPOWMCTBA: AJIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETUUK  DJIEKTPUYECKOH  HHEPIruu,  HIEKTPOOCBETUTEIbHbIE  MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[PEJOXPAHUTENH, 3JIEKTPOMArHuT, OJJIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKA

3.19 |DOnexkrpomarHuTHble BoHBI. [lKkana 3neKTpoMarHuTHEIX BOJIH

3.20 |JlyueBas monensb ceta. [IpsmonuHeiiHOe pacripocTpaHEHHE CBETa

3.21 |3akoH orpaxkeHus cseta. [Imockoe 3epkaino

3.22 |[Ipenomienue cBeta. 3aKOH IPEIIOMIICHHUS CBETA

3.23 | Hucnepcus cBera

3.24 |Jlunza. Xox nydeir B nuH3e. DokycHoe paccrosiHue TuH3BL. OnTHYecKkas cuja
JIMH3BL:
D=1/F

3.25 |T'ma3 xak ontuueckas cucrema. OnTudeckue nprudopbl

3.26 |IIpaktuyeckue pabOThI
W3mepeHnue onTudeckoil cuiibl cobuparomeil JTHH3bI; (POKYCHOTO pacCTOSHUS
coOuparomeld JMH3B (MO CBOMCTBY paBEHCTBA pa3MEpPoOB TMpeaAMeTa |
n300pakeHus], KOrjga IMpeaMeT pPAcIoNioKeH B JABOWHOM (OKyce), MOKa3aTes
MIPEeIOMJIEHUS CTEeKJIA.
HccnenoBanue cBOiCTBa N300paXKeHMs, MOJYYEHHOTO € IMOMOIIBIO coOMparomeit
JUH3bI; MW3MEHEHUs (OKYCHOTO pAacCTOSHUS JBYX  CIIOXKEHHBIX JIMH3;
3aBHCUMOCTH YIJla MPEJIOMJICHHUS] CBETOBOI'O JIyda OT yIJla MaJEeHUs Ha TPaHuUIE
"BO31yX - cTeKso"

3.27 |®usnueckue sBieHus B npupoxe: 3armeHus ComHuoa u JIyHbl, nBera Teul,
OINITHYECKHUE sBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 |TexHuueckue yCTpPOHCTBa: OYKM, TMEPHUCKON, (oToanmapar, ONTHYECKHE

CBETOBO/IbI
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4 KBAHTOBBIE ABJIEHU A

4.1 PamnoaktuBHOCTE. Anb(a-, OeTa-, raMma-usznydeHusi. Peakiuu anbda- u Oera-
pacrnaja

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vactuil. [InanerapHas Moaens aroma

43 CocraB aromHuoro sigpa. M3otormnsl

4.4 [lepuon nmonypacnaaa aTOMHBIX siAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsiZIOBOIO U MaCCOBOTO YHCEI

4.6 @dusnueckue SBICHUS B TPHUPOJE: ECTECTBEHHBIH paJMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4H, pPaJMOAKTUBHOE W3JIyYE€HUE NPUPOAHBIX MHUHEPAJIOB,
JeiCTBUE paJiMOAKTUBHBIX U3JyYEHUN Ha OPraHU3M 4eJIOBEeKa

4.7 TexHu4eckue yCTpOMCTBA: CHEKTPOCKOI, WHIMBHIYAJIbHBIM JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPIreTUKa
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