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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uMKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBACT pacHperesieHHe ydeOHOro MaTepualia 1o Tojaam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
®dusnka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueill, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, MPeNoCTaBiseT HaubOojee sCHble O00pa3ibpl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢us3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:
® HAy4YHO OOBACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPNPETUPOBATh JAaHHBIE U MHCIIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyY€HUS BBIBOJIOB.
[lenn u3yuyeHus (U3NKUM HAa yYpOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS ONpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I€00pa30BaTeNbHbIE POrpaMMBbI,
yrBepxkA€HHON pemeHnneM Kosernn MununcrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
MCCJIEI0BATEIBLCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (QopmupoBaHuE NPEACTABICHUNA O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaTIbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K AajibHEHIIEMY 00YYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOJaTh MNPUPOAHBIC SBICHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIU3 M KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

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

Ha uzyuenmne ¢usuku (0a30Bblii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JelaeT BbIOOp MpoBeleHHs Ja0OopaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJAEP)KAHUE OBYUYEHUS

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Dusznyeckue MPUOOPHI.
[TorpemHocTs u3Mepennii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢u3uka m ngpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OObsACHeHHe HalmrogaeMoro sBieHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEeMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®wuszuueckue MpuOOPHl U MpoLEeAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U IH(POBHIM

puoOpoOM.

Jlabopamopnwvie padbomot u onvimel.

1. Ompenenenue LEHBI JeICHUS IIKAIbI U3MEPUTEIBHOTO MpHOopa.

2. H3mepeHue pacCTOSHUM.



3. Hsmepenue 00bEMa KUIKOCTU U TBEPAOTO TEA.

4. OmnpeneneHue pa3MepoB MaJlbIX TeEIl.

5. H3mepeHue TtemmepaTypbl INpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIIEpaTypBhl.
6. lIpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANIBHO, TeM O0JIbIlIe, 4YeM OO0JIbIIIe BHICOTA MTYCKAa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOILNE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBrxenune yactui BemiecTBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUL C TEMIIEpaTypoHu.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocBs3b MEXIy CBOMCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpauuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HaGmronenue nuddy3un.

3. HaGmonenue siBneHuid, OOBSCHIIOMNXCS MPUTSHKEHHEM WM OTTAIKMBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopuvie padomol u onvimel.

1. OueHka AMaMeTpa aToMa METOJIOM PsAJOB (C CHOIBb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

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

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SlBnenvie wHepruu. 3aKOH WHEpPIUHU. B3aumoneicTBHEe TeNl Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBIKEHHS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEleCTBA.

Cuwia Kak XapakTepucTuka B3aumojencTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3Mepenne cuiibl ¢ OMOUIIBIO TUHAMOMETpa. SIBIIeHWE TIATOTeHHs W cuja Tsokectu. Cuita
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJIEHHBIX I10
ozHO# npsmoii. PaBHozaelcTByrontas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmromenue MeXaHHMYECKOTO IBMIKEHUS Tea.

2. H3mepeHue CKOPOCTH NPSIMOIUHENHOTO JBUKEHUS.

3. HaGnronenue siBneHUs HHEPIUH.

4. HabmroneHne U3MeHEHHUs CKOPOCTH MPU B3aUMOJCHCTBUH TE.
5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.

CokeHue Cujl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHHUS (LIapHKa B KUAKOCTH, MOJEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).



2. Omnpenenenue cpemHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO HAKJIOHHOMN
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) NpyKUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHU NaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béMma, Temneparypsl. [lepenaua naBnenus: TBEPAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH llackans. [TneBmMarnueckue MamuHbl. 3aBUCHMOCTDH JaBICHUS KUAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmarommecss  cocyabl. [ uiapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIITHON
oboouku 3emumm. Onbit Toppuyernnu. M3mepenue arMocepHOTo NMaBieHHUS. 3aBUCHUMOCTH
atMoc(epHOro JaBJICHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPpYyXEHHOE B HUX Telo. BrlTankuBaromias (apXxume0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPaTYPBhIL.

[lepenaua naBneHuUs: KUIKOCTHIO U Fa30M.

Coobmaronyecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[IposiBnenue necTBusi aTMOCHEpPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTH Tena |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

oV ks wNPRE

8. VYcnoBue IuIaBaHMs TeJ: IUIABaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIe OT 00bEMa MOTPYKEHHOM B KHUJIKOCTb
4acTH Tela.

2. OmnpeneneHre BBITAJIKUBAKOLIEH CUIIbL, JEHCTBYIOIIEH HA TeENO, MOTPYXKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOUIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
XKUAKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WJIM KOHCTPYHPOBAHHE JIOAKM U OIpPEIEICHUE €€
I'PY30I0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.



[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHHKH.
KIIJ mpocTeix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckas sHeprus. KuHetnueckas M mnoTeHUMalbHas osHeprus. IIpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BIIKEHUH Tela IO

TOPU30HTAIILHON IIOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. Hsmepenune KIIJ/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB Ira30B, )KHUIKOCTEH M TBEPIBIX TEIl HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuMBaHWE M KanWULIpHbIE siBleHUs. TeroBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buaytpennsass osHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpPruu: Terulonepeaadya u
coBeplreHre paboThl. Buasl Teronepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBrneHue u OTBepAEeBaHUE KPHUCTATUYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Vcmapenue.
Kunenue. YnaenbHas TtemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KWIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuatmmner padoter TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATEIH U 3alIUTa OKpY>Karoueh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

Hab6mronenue nuddys3un.

Habmroenue siBIeHUI cMauMBaHUS W KAMHUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHust Tel.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael renionepenaun.

OxJaxeHne mpu COBEPIICHUH PaOOTHI.

Lo ~NOU Pk WNRE

HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMU CHUJIAMH.



10. CpaBHEHHUE TEMIOEMKOCTENW Pa3IMYHBIX BEIIECTB.

11. HaGnroieHrue KUneHusl.

12. HaGnroieHue mocTostHCTBA TEMIIEPATypPhI MPH TIaBJICHUH.

13. Mojenu TeIIOBLIX ABUTaTENIEH.

Jlabopamopnwvie padbomot u onvimeol.

1. OnbITbI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITh O HAOIIOACHUIO TEIIJIOBOTO PACIIMPEHHS ra30B, KHUIKOCTEH U TBEPIBIX TEJ.
4. OrmpeneneHue JaBiIeHUs BO3IyXa B OaJUIOHE MITIpUIIA.
5. OnbIThl, JEMOHCTPUPYIOILIME 3aBUCUMOCTh JABICHMs BO3lyXa OT €ro o0béma Hu

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA >KUJIKOCTH B

TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmroneHue u3MeHEHUs: BHYTPEHHEW PHEPrUU Teja B pe3yJibTare TeIuionepeaayn u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpexneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npoliiecca UCTIapEHHUs.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

Onektpuzaiusi Ten. J[Ba poma 3JIeKTpUUECKUX 3apsnoB. BzaumogeilcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aWMOJEUCTBUS 3apSHKEHHBIX Tel OT BEIUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTpUYeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsioB. DJIEMEHTApHbIN 3JieKkTpudeckuid 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUECKOTO0 TOKa (TEMJIOBOE, XWMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IEMH.
[TocnenoBarenbHOE U MapAIIETLHOE COETUHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUYECKOTro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHUe JUIs KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE mose
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TexHUke. JleiicTBue MarHUTHOTO TMOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TMOCTOSHHOTO Toka. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM — wHAyKuuu. [lpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMYyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.



Hemoncmpayuu.
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DrneKkTpusanus Ted.

JIBa poJia 2JIEKTPUUECKUX 3apsS0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJL.
VYcTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTEKTPHUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

W CTOYHHKH MOCTOSHHOIO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DJIEKTPUUYECKU TOK B )KUIKOCTH.

. "'a30BbIit pazps.

. I3sMepeHne cuiibl TOKa aMIIEpMETPOM.

. I3mepenune 31eKTpUYeCcKOro HaIpsKEHUs BOJIbTMETPOM.

. Peocrat u mara3uH cOnpOTHBIICHUM.

. B3aumozeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJIOCOB MAarHUTa.

. MozenvpoBaHue MarHUTHBIX TMOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO NOJI HAa MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 3J1€KTPOMArHUTHON MHIAYKIUH.

. OniTel Dapanes.

. 3aBUCUMOCTH HaIpaBJIeHUs UHAYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.
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10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJHUKU U TUIJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

W3mepenue u peryImpoBaHne CHIIBI TOKA.

W3mepenue u peryInpoBaHne HANPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ncTopa M HAPsHKEHUS Ha PE3UCTOPE.

OnbITE, JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  DJIEKTPHYECKOTO  CONPOTHBIICHHS
MIPOBOJHHUKA OT €0 JUTHHBI, IJIOMIA N ITOTIEPEYHOT0 CEUSHUSI K MaTepHaa.

[TpoBepka mpaBmia CIOKEHUS HANPSHKEHUH TIPH IMOCIEIOBATEIHLHOM COEIWHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Omnpeznenerre MOITHOCTH IEKTPHUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTODE.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsDKeHUS
Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MAarHUTOB.



15. VI3yyeHne MarHMTHOIO TOJsI IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHUU U
pasJeacHuu.

16. MccnenoBanue AEMCTBUSA 3IEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KAaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIECHUs TOKA B KaTYIIKE.

18. M3yueHue neicTBUsI MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBurareslbHONM yCTAaHOBKHU.

21. OnbITHl 10 UCCIENOBAHHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIECIOBAaHUE
M3MEHEHUI 3HaYCHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrOo JBWKEHMs. PaBHOMepHOe mnpsMoiuHeHHoe aBuxkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe npsMoinHelHoe ABmkeHne. CBoOoaHoe nagenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMxkeHHE MO OKpykHOCTH. llepron u uvacrora oOpamenus. Jluneiinas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUS CKOJIBKEHHUS, CUJa TPEHUS
MOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEeMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBuxenue 1a"Her Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts n
[EepPErpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3menenne umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE IBUKEHUE.

Mexannueckass pabota U MouHOcTb. Pabota cunm TsxkecTd, ynpyroct, TpeHus. Cs3b
sHepruu U pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKOM
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4ecKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHHS OJHOTO M TOTO K€ TE€Jla OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

Habmroienue 1BMKEHUS Tella 0 OKPYKHOCTH.

Habmionenne MexaHM4ecKuX SBJICHHM, TPOUCXOAAIMUX B cucTeMe oTcuéta «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

o ukw

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MAcCChl TENA U ACUCTBYIOLIEH Ha HETO CUIIBIL.



8.
9.

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

HabGnronenue paBeHCTBA CUJT IPH B3aUMOJICHCTBUN TEJ.

M3MeHeHune Beca Teja py YCKOPEHHOM JBUKEHUU.

Ilepenaya nmIrynbca Ipyu B3aUMOJEHCTBUU TEIl.

[TpeoOpa3oBaHus 3HEPrUM MPU B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJbca IIPU HEYIIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbCa IPU A0COJIFOTHO YIIPYTrOM B3aUMOJICHCTBUH.

Halntonenue peakTHBHOTO JIBHXKECHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH MIPHU JIBHKEHUU TeJIa MO IEHCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1.

®

10.

11.

KoHcTpynpoBanue Tpakra Ui pasrOHa M JAJBHEHIIET0 PAaBHOMEPHOIO JABH)KCHHUS
LIAPUKA UK TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHsSI OpycKa WM JBMXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JIBMJKEHUU I10 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHHH 0€3
Ha4aJbHOW CKOPOCTH.

[IpoBepka TruMmoOTE3bl: €CIM HPU PAaBHOYCKOPEHHOM JABM)KEHHUM 0€3 HadaabHOU
CKOPOCTM IyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenne padOThl CUJIBI YINPYTOCTH MPU HOIBEME Ipy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA ¥ BOJHBI.

KonebarenbHoe npuxeHune. OCHOBHbIE XapaKTEpUCTHKU KoyieOaHUil: Mepuoj, 4acroTa,
aMIuTyna. MareMatud4ecKuil W NpPYKUHHBIM MasTHUKMW. lIpeBpamieHune sHeprum npu
K0JIe0aTEeIbHOM JIBHKEHUH.

3aryxaromue konebanus. BeiHykIeHHbIe Konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CpolicTBa MexaHn4yecKkux BOJIH. [IpoosibHBIE U TTONIEpeYHbIE BOJIHBI. [[IMHA BOJTHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

i wnNe

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmroienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HaHCA.

PacrnipocTpanenne mpoJ0IbHBIX U MMONIEPEYHBIX BOJIH (HA MOJICIH).
HabmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.



1. Omnpenenenune 4aCTOTHI M IEPUOAA KOJIEOAHNH MaTEMaTUYECKOIO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U IEpHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.
3. MHccnemoBanue 3aBUCHMMOCTH TEpHOJAA KOJEOAHW MOABEUICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IE€PHUOJA KOJEOAHUM MPYKUHHOI'O MAasATHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh I€puoja KojleOaHWH MPYXHHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHHs] CBOOOIHOTO MaJCHHUS.
Pa3nes 10. DiieKTpOMarHuTHOe 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [1Ikana s5ekTpoMarHuTHBIX BOJIH. VICHOIb30BaHuE 3JIEKTPOMArHUTHBIX BOJH JUIsl COTOBOM
CBSI3U.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C OMOIIbIO MOOUIIBLHOIO TenedoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBas mognens cera. Mcrounuku cera. lIpsMonnHElHHOE pacnpOCTpaHEHHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnienue cBera. 3aKoH IpeaoMiieHUs cBeTa. [1oJHOe BHyTpeHHEee OTpakeHUE CBETa.
Hcnonb30BaHrEe OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nydedt B numH3ze. Omnrtuyeckas cucrema (oToanmnapara, MUKPOCKONA U
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cllo)kKeHHE CLIEKTPabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon yueit B coOuparomieit JuHse.
Xox Jydeil B paccenBarolleH JIMH3E.
[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.
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. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIa U TEJIECKOMA.

10. Mopens riasa.

11. PaznokeHue 6€oro cBeTa B CIEKT).

12. Ilomydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomsl u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIjla NaJeHUsl.
2. H3yueHue xapakTepUCTUK N300paKEHUs MPEAMETA B IIIOCKOM 3epKaje.



3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAIOLIECH JTHH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0o CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJAEHUU dYepe3 IIBETOBBIC
GUIBTPHL.

Pa3nen 12. KBanToBble iBJI€HUS.

Oneiter Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
norjiouieHre ceera atoMoM. KBauThl. JInHelyarsie CieKTpHI.

No vk

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyknonnas mogens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
noJiypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO0 U MAacCOBOTO YMCE. DHEPrus CBSI3U
aToMHBIX sifep. CBsi3b maccel W SHepruu. Peaknuu cuHTe3a u AeneHus sanep. Vcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUH HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

[EY

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CrnexTp BoaoOpoIa.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHUH.

Perucrpanus n3iny4eHus IpUpOJHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopnuvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

s wnN

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (I10

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpHUTENBEHO-0000IIAlOMIMK  MOAY/Ib MpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIESITEbHOCTH, IPHOOPETEHHOTO MPH U3YyUEHUHU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke U1s 00yJaromuxcs, BBIOPABIINX 3TOT Y4€OHBIHM MpeaMeT.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OPMHUpPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOJTY4YEHHbIE 3HAHUS,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTep JAHHOTO pa3felia pealu3yercs 3a C4ET Toro,
4yTO 00y4aronuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN PACIO3HABAaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPYKaroUIEN TPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HayYHbIE METO/bI MCCIENA0BaHHUS (PU3UUECKUX SBJICHUI, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



OOBSICHATh HAay4HbIE OCHOBBI HambOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, IPAaKTUYECKOIO0 HCIIOIb30BAHMS PA3JIMYHBIX HMCTOYHUKOB JHEPIrUM Ha OCHOBE
3aKOHA IIPEBPALLICHUS U COXPAHEHMS BCEX U3BECTHBIX BUOB SHEPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

N3yuenne ¢(U3NKKM HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMETHBIX O6p&30BaTeHBHBIX PE3YJIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUS Y

oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHWE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (U3UYECKOM
HayKU;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHUHU OOIIECTBEHHO 3HAYUMBIX U ITHYCCKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

- OCO3HAaHHME BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHITUIIOB B JACSITEIBHOCTU YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCIIPHSITHE ICTCTHUYECKUX KadeCTB (PM3MUECKON HAyKh: € TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTHU, TAKOHUIHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHUA:

- OCO3HAHUE IEHHOCTH (DU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JH0003HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON IS TEIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOTO 0J1ar0NMOJIyYHA:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IIOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, cC
AIEKTPUUYECKUM U TEIIJIOBBIM 000PY/I0BAHUEM B JIOMAIITHUX YCIIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelIbHON
OpraHu3alyH, TOpoJa, Kpas) TEXHOJIOTHYECKOH W CONMAIbHOM HAIMpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTHIECKOMY M3YUEHHUI0 MPOodecCrid, CBI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHWEHTAIMsl Ha TpUMEHEHHWE (PU3MYECKUX 3HAHWK IS peIIeHus 3amad B 00JacTu
OKPY’KaIOIIEeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEIACTBUIN
JUTSL OKpYXKAIOIEen Cpeibl;

- OCO3HaHHe II00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelieHus;

8) apanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpebl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUHW HCCIENOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;



e - MOTPeOHOCTh B (OPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4YHUCIE (HOPMYIHPOBATH HICH,

IIOHATHS, THIIOTE3BI O (bI/ISI/I‘-IeCKI/IX 00BEeKTax U SABJICHUSAX

® - OCO3HaHHUC ,Z[e(bI/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABJIIATH B3aMMOCBA3U IIPUPOIEL, 06H.[CCTBa 1 3KOHOMHMKH,

B TOM YHCJIC C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS HA OKPYXKAIOUIYI0 CPEAY, BO3MOMKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs mTporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOyuatouierocs OyayT cGhOpMHUpPOBaHbI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIe JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHH);
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBaeMbIX (PaKTax, TaHHBIX U
HaOJI0IEHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBICHUSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYEeHUHM (PU3MUECKUX SIBICHUNH WU
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO  BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOJIUTH IO CAMOCTOSITEJIBHO  COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBINA
(bu3nUecKuil SKCIIepUMEHT, HeOOIbIIIOE HccieloBaHne (PU3NUECKOTO SBIICHHS,
OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, MOJYYEHHYIO B XOJI€
UCCIIEIOBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS U  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEIIee pa3BuTHe (PU3NYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATIOIOKEHHUSI 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHATHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3allpoChl MpPHU IOHMCKE U OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB U POPM TIPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHoOpMaruu u
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoil 1 X KOMOUHALIUSMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1au M MMOAJepKaHue 01arokKenaTeIbHOCTH OOIIEHHMS,
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPEENIATh PO, 00CYKAaTh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IMpe/iaraéMble BApUAHThI PELLICHUM;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTH)KEHHUS) pe3yJbTaTOB JIEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce€0s1 Ha MECTO APYroro YeJOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBO IPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

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

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CIAMHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3o00pa3zHOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIacTHYecKasi), HEBECOMOCTD,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJIEIHCTBUE Tell, PABHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OChbIO BpalleHMs], Iepeada JAaBJICHUS TBEPIBIMU
TeJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalLeHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUDE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOBeKa, IIPU 3TOM IEPEeBOJIUTHh NPAKTUYECKYIO 33Jady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMsl, MyTh, CKOPOCTb, CPEIHsA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CUia TPEHHSs, JaBlIEHUE
(TBEpHOro Tema, >KMJIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), NIpU ONUCAHUM IMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bu3nUecKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Ted, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCMOIb3Ys
IpaBuiia CIOXKEHHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXAaHWYECKOM SHEepruu, MpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoil Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, WCHOJIB3YySd 3aKOHBI M (HOPMYIIBI,
CBsI3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3a/aud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U



MPOBOAMTH PAacuéThl, HAXOIUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC IJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOKHO pEIIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJUTDH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SBICHUN WM (PU3UUECKUX CBOMCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITNOJHATH IPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tejia, 00bEMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
COIPUKOCHOBEHUS TEJI, CWIbl YIIPYTOCTH OT YIJIMHEHHUs INPYKUHBI, BBITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4€OHOTO HCCIIEIOBAaHUS, COOMpaTh YCTAHOBKY M  BBIINOJHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BETUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
MHCTPYKLMU: IPU BBITOJIHEHUHN U3MEPEHUH COOMPATh IKCIEPUMEHTANIBbHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYIbl, 0apOMETp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJONIPOBO/A, THIPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU MJs oOOecreueHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISAITh OTOOp HMCTOYHUKOB HH(popmarmu B MHTepHETE B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4ecKoro coaepkaHus, B TOM 4HUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Yy4YEOHBIX MPOEKTOB M MCCIIEI0BAHUM paclpenesTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(dHbIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JAUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUUYECKUH TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJE€lbHAs TEIUIOTA IUIABJIICHMS, YJAENIbHas TeIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaANpsDKEHUE, COMPOTUBIICHHE MPOBOJHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU TMoyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAKCHHUE;

OOBSACHATh (PU3MYECKHE TPOIECCHl W CBOHCTBA TN, B TOM YHCIC U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIEJACTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEUICHUS 3aayH,
BBIOUpATh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOIUThH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOIOKEHNE, OIEHUBATh MPABUIBHOCTh TOPAJIKA TPOBEICHUS HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwuUIspHBbIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUS MPU U3ITYyUYEHHUH OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJlW3alisl MAaTHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, AEHCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3MYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUNW C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCIEAOBAaHUE 3aBUCHUMOCTU OJHOU (DU3UYECKON BEIMYMHBI OT JPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JIJIMHBI, TUIOLIAJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS] HA TPOBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJIHSITH W3MEPEHUS, CIeLys
PEUIOKEHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUIl ¥ TPapUKOB, IETaTh BEIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HW3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEays
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOMl Ha HUX OMHMCAHUS (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKa), HCIONb3ysl 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacmo3HaBaTh IMPOCTHIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEocTar), COCTABIATH
CXEMBI IJIEKTPUYCCKUX IIETEH C MOCIeA0BATEIbHBIM U MapajlyIeIbHBIM COCAMHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® TMPUBOAUTHL TpHUMEPHl (HAXOAUTH WHGPOPMAILMIO O TMPUMEpax) MNPAKTUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOUCK HWH(popmanuu ¢uszndeckoro conepxkanuss B HHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPHU BBHIMOJIHCHUN yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHS, 0000IIas
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATh BRICTYIIJICHUE TTPE3EHTAIIUEH;

® T[pU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIENOBaHUNA (PU3MUECKHX TIPOIECCOB
pacipenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C IMOCTaBJICHHBIMH 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENLHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHalibHash TOuYKa, TPAEKTOpUs,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TorIonieHus, anbda, Oera- um ramma-
U3JIy4€HHUS], U30TOIIbI, SiJICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXallllue M BBIHY)KIEHHBIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3ITY4EHHS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SIBIICHUS B NIPHUPOJIC: MPHIIMBBI U OTJIMBEI, JBMKCHUE TJIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JICUCTBHE  BHIAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO0, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CUJa TPEHHUs, CUjia YIPYroCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W €IUHMIBI (U3UYSCKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUU CHII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakUMsX, MpU ITOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOpPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBHS 3a/layd 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATh HENOCTAIOIIUE WIN
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPH TOMOLIH (HUIUIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHNUIO (PU3MUECKUX SBJICHUNA WM (PU3MYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHENHOE PacIpOCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUYHOTO Habopa 000PYAOBaHUS, OMKUCHIBATh X0 OMbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a U3MepeHusl (M3MEPUTEIHHOTO MPUO0pa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBETa OT yIja HaJeHus u
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeIaTh BBIBOABI MO pe3ybTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa W TepHoj KojeOaHWii MaTeMaTHYeCKOr0 W MPYKHHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeIIOKEHHON MHCTPYKIMH, BBIYHCISTh 3HAYCHHWE BEITUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJIO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJIUTH TMPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TMPHUMEpPax) MPAKTHICCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISITh TOUCK WHPOpMAMu (QU3NIECKOro cojepkanuss B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIONIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIE MTMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(MOPMAIIN
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluuell Cc Y4ETOM OCOOEHHOCTEM ayauTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabubie IIpaktuueckue (uudposnie)
n/n MPOrpaMMblI Bcero
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 dusuka - HayKa 0 IIPUPOE 2 bubmorexa HOK
' K PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ()] 2 1
HIBHHACCIHE BETITIHMHIbL https://m.edso00.ru/7f416194
1.3 EcrecTBEHHOHAYYHBINH METO/, IIO3HAHUS 2 1 bubmorexa HOK
' i A https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaibHbIE CBeJAeHUS 0 CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII 9 1 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHUS BEIIECTBA 2 bubmorexa HOK
' P - https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bu6mmoreka [IOK

: .B 14 1 2
33 (ua. Buast i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Masnenue. Ilepenaya naBieHuss TBEPAbIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTU U Ta3a Ha NOTPYKEHHOE 7 1 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hlpoctere MexarmsMbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1 1
53 exaHureckat SHepri https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 12



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

8 KVIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne i/ Konrpoububie Ilpakruueckne  (uudposbie)
MPOrpamMMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Pa3pen 1. TensioBbIe siBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnnoreka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
buo OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpil;ll()nféeiiasi.ru 17§4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHas WHIYKIIUI 4 bubmorexa HOK
' P YU https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Koutpoabubie IIpaktuueckue (uupposbie)
MPOrpamMMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanMoAeHeTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUs U BOJHbI
bu6mmoreka [IOK
2.1 M o 7 3
CXATITICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK



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

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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
FICPHPIC Peaiitii https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U
JaT4yrKa TeMIeparypbl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
Iapuka, mymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, YEM
OosbliIe BICOTA ITycKa"

Crtpoenue BemecTBa. ONBITHI,

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIIUEC JUCKPETHOC
CTPOCHUEC BCIICCTBA

https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHUE 4acTHIl BEIICCTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OmnbITh 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIMPEHHS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MeXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJBI
MexaHu4eckoe ABUKEHHUE.
12 PaBHOMEpHOE MiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
Hnepnys. 3aKoH UHEPIUH.
15 Bzapf;oaeﬁcmne TeJ'IpII:aK pUYMHA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer
16 MacChl 06Le1i4ua TeJa 1Mo ero bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IIOTHOCTH
17 JlaGopatopHnas pabora



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»

Pemenue 3agay no teme

bubmuoreka [JOK

18 "IlnotHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoencreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3yueHnue
3aBUCUMOCTH PACTSKCHUS
20
(nedopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs13b MKy CHIIOH TSKECTH U
22 Maccou TGJII;}./BGC tena. Pemmenue bubnuorexa LIOK
https://m.edsoo.ru/ff0al1778
3aga4 no teme "Cuna tsokect"
Cuiia TshKecTH Ha WX TUTAaHETaXx.
23 dusnyeckue XapaII(['ll?ey;I/ICTI/IKI/I bubmorexa IOK
https://m.edsoo.ru/ff0al502
IJIaHEeT
24 N3mepenue cui. Jlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec tena. Herecomocts https://m.eds00.ru/ff0a1778
CroskeHHe IBYX CHII, HAallpaBJICHHBIX
26 10 OJHOH H?)ﬂi:i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHonelicTByromas cui"
28 Tpenue ckoybkeHus: U TpeHHUE bubnnorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

nokosi. Tpenue B npuponae u
TEXHUKE

https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIBI TPEHHS
CKOJIb)KEHUS OT CUJIBI IaBIICHUS U
XapakTepa CONPUKACAIOIINXCS
MOBEPXHOCTEI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

Pemenue 3amau o remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cr, «CUibly,
«PaBHOZIEMCTBYIOIIAS CUI»

KonTponbHas padoTa 1o Temam:
«MexaHU4YeCcKoe IBHKEHHUEY,
«Macca, IIJIOTHOCTEY, «Bec Temay,
«['padpuueckoe nzoOpakeHue Cu,
«Cubl»

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrienue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a oT 00bEMa,
TEeMIIEPATypPhI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

36

[Tepenaya naBieHust TBEPABIMU
TCJ1aMHU, XUJIKOCTAMU U ra3daMiu.
3akou [Tackains

I[aBJICHI/IC B XKXUJKOCTH H Ta3c,
BBI3BAaHHOE JCMCTBUEM CHJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

TAXKECCTU

37 Pemenne 3agau o Teme «JlaBieHue bu6mmoreka [IOK
B )KHJIKOCTH H rase. 3akon Ilackas» https://m.edso0.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuatommecs cocyrel https://m.edsoo.ru/ff0a2970
39 ManpaBnmueckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
YKUJKOCTHBIN HAcoC
Atmocdepa 3emmu. [Ipuannbl
CYILIECTBOBAHMS BO3 HOH
41 o}(;I:nquH 3emuu. 3;};/IHSHMOCTB Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
nasnenus. OnbiT Toppruerm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTB(II)HI;)I YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
ATtMmocdepHoe naBieHue"”
JleficTBHE )KUIKOCTH U Ta3a Ha BuGmmorexa LOK
47 MIOTPY>KEHHOE B HUX TEIO.

Apxumenosa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

Jlaboparopnas pabota
«OmnpeneneHre BITAIKMBAIOIIEH

bu6mmoreka [IOK

48 CHUIBI, JICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKECHHOE B )KHJIKOCTh)
Jlaboparopnas paboTa 1mo Teme
«HMccremoBanre 3aBUCMMOCTH Beca
49 Tela B Bl([)z[e oT 00BEéMa bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMU B JKUKOCTh YaCTH
TeIa»
bu6mmoreka [IOK
50 Hnapatne Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJKHU U
OIIpelIeIICHUE €€
rpy30n0bEMHOCTH"
Pemenue 3ama4 mo Temam:
59 «IlnaBanue cynoB. bubnuoteka [JOK
Bo3nyxoruaBanuey, «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJI, XKHIKOCTEH U Ta30B»
KonTtponbHast paborta 1o Teme
53 «J/laBieHme TBEPABIX TE,
JKHUJIKOCTEH U Ta30B»
bubmuorexa [JOK
>4 Mexanmieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> Monroce. Emmiier MomocTH https://m.eds00.ru/ff0a3f82
56 Ypoxk-uccienoBanue "Pacuér



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

MOIIHOCTH, Pa3BUBAEMOH IIPU
noabéMe 1o Jjectauie"”

S7

58

59

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cui Ha peiuare

Prruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopaTopHas paboTta
«HccnenoBanue ycinoBuit
PaBHOBECHSI phIUara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHUSI pbluara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurnmenT mone3noro neicTBus
MmexanusMma. Jlabopatopnas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

61

62

63

Pemenue 3ama4d no treme "Pabora,
MotrHocTh, KIT/I"

MexaHnueckast SHEpTHsl.
KuneTtnueckas 1 noTeHIHaIbHAs
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

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

64

YPOK-3KCIIEPUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE OINPEACIICHHUE
WU3MEHEHNS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU NIPU
CKATBIBAHUHM TE€JIa IO HAKIIOHHON
MJI0CKOCTH"

65

KonTponbhas pabota no teme



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTb. DHEPTUs»

66

67

68

PesepBHbIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHHn4yecKoe
nBroKeHne"

PesepBHbIit ypok. Pabora ¢
TekcTaMHu 110 Teme "JlaBiieHue

TBEPABIX TEJ, )KUIKOCTEH U ra3oB’
PesepBHylit ypok. Pabora ¢
TexkcTaMH 1o Teme "Padora.
MouHocts. DHeprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

Ne Koanvecrno yacos JHara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka
n/m Bcero Konrposnbubie Ilpakruueckme HM3Y4YeHHs  oOpa3oBaTesbHbIE
padoTbI padoThbI pecypcbl
OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIAPHO-KMHETUYECKOI bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOIO, KHUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BeIlleCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYECKOW TeOpHUHU
5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpenue u cxxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKCHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK
M3MEHEHMsI BHYTPEHHEH SHEpPTruu https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [JOK

10 Bryet Terutomepe https://m.edsoo.ru/ff0a6412
VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
11
BEILIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
aBHCHUE TEIIOBOro OaJiaHca.
13 ¥§HJ‘IOO6MGH 1 TEILIOBOE Bubmmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopnas pabora
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEIUI000OMEHA IIPU CMELTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
PacueT koaudecTBa TEILIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIENSIEMOT0 UM MIPU
OXJIAXKICHUH
JlabopaTopnas pabora
16 "OHpEIIGJ‘IgHI/Ie I})IzleJH)Hoﬁ bubmmorexa LIOK
| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIIECTBA
17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIJIOTa CTOPaHHSI https://m.edsoo.ru/ff0a7b5a
[InaBneHue U oTBEpIcBaHUE
18 KPUCTAJUTMYECKUX I;Ie[n. VY nenbHas bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIIOTa TUIABJICHHS
19 JlabopaTopHas pabota bubnmuotexa [JOK



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

"OnpeneneHue yaeabHON TeIOThI
JIaBJeHus apaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTB TEMIIEPATYPhI
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOH BIaXXKHOCTHU
BO3yXa"

Pewrenue 3apau Ha onpeneneHue
BJIAYKHOCTH BO3/yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurateneil. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CTOPaHHs

25

26

27

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aITATA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPTUHU B TEIIOBBIX Mpolieccax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

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

28

KonTponbhas pabota no teme

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TemnoBele aBieunus. Msmenenne
arperaTHbIX COCTOSIHUM BemlecTna'

https://m.edsoo.ru/ff0a86ae

Dnektpuzanus Ten. [[Ba pona

29 JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue

30 "DyekTpu3anus TeJ HHAYKIIUEH 1
MPU CONTPUKOCHOBEHUM"

31 B3anmopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.

32 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
noJist. [IpuHIUT Cynepno3HIum https://m.edsoo.ru/ff0a8a0a
IEKTPUUYECKUX TOJIeH
Hocurenu snexTpudeckux 3apsoB.

33 OnemeHTapHbId 3apsn. CTpoeHne
aTroma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHs AIIEKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1ad Ha npuMeHeHne bubnnorexka [JOK
CBOMCTB DJICKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCSCKUH TOK, YCIOBHS €ro

36 cymezBOBaHm. I/ICT(}),‘—IHI/IKI/I Brbmiorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPHYECKOTO TOKA

37 JIeficTBHSI 2IEKTPUUECKOTO TOKA Bubmorexa IOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO IOJISI Ha

MIPOBOJHUKYU U AUDIIEKTPUKH"



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUYECKUM TOK B METaJljIax,

bubmuorexa [JOK

39 JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1ernb U e€
COCTaBHBIC YaCTH
Cuna toka. JlaboparopHas paboTa

41 "U3mepeHue u pCII)"yJII/II:)OBaII;I/Ie 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEeKTPUYECKOEe HaAIIPSKEHHUE.

42 BoasT™metp. JIaboparopHas paboTa 05 bubnnoreka [JOK
"H3mMepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspKeHus"

ConpoTuBiIeHNE TPOBOTHUKA.
43 Y,I[eJI;LHoe COHpOTI/I:BJ'IeI-IIII/Ie Bubnuorexa LIOK
https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaboparopHnast pabota
"3aBUCHMOCTD JICKTPHUUICCKOTO
44 CONPOTUBJICHUS HpOlf)OJIHI/IKa OT €ro 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIIA/IH TTOTIEPEYHOTO
ce4yeHus u matepuaia”
3aBUCHMOCTD CHJIBI TOKA OT
45 HarnpspkeHus. 3akon Oma ayis bubnuorexa LIOK
https://m.edsoo.ru/ff0aa44a
ydacTka [enu
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHUITBI
46 TOKa Hj:::ymero gepes pe3nucTop, OT 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”
47 [TocnenoBarenpHOE U MapaJIETbHOE



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCAUHCHU IMMPOBOAHUKOB

JlabopaTopHas padora "IIpoBepka
IIPaBUJIA CIIOKEHUS HAIIPSIKEHUN

bubmuoreka [JOK

48 NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTopHas padora "IIpoBepka
MpaBuiia JJisl CUJIbl TOKa MPU bubmuorexa [JOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3aKOHa OMaI[I[J'ISI palei)Hquro bubmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
PaboTa u MomHOCTh
51 3J'IeKTpI/IlIeCKI§FO TOKa. 3aKOH Bubmiorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnast pabota
52 "Onple)z[engHHe 1;)360TBI ¥ MOIITHOCTH bubmmorexa LIOK
| https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiabl.
54 3apsKeHHbIE TeJl;)a U uX ™ Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3anMOIeiicTBHS. [T0CTOSTHHBIN
AIEKTPUICCKUN TOK"
55 Kontponbnas padoTa mo teme bubnmuotexa [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DyIeKTpUUECKUE 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaecTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abea8

ITocTostHHaBIC Mar"HuThbl, UX

56 .
B3aUMO/ICICTBUE
VYpoxk-uccienoanue "M3yuenue bubmuorexa [JOK
S7 . " 1
OJICH MMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHuTHOE moJie
58 3 bubmuorexa [JOK
€MJIU U €Tr0 3HAYCHHE VIS KUZHU
A https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnbIT OpcTena. MarHuTHoe 1moje
59 P M bubnuorexa [JOK
ANEKTPUYECKOT0 TOKa MaruutHoe
P https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHne >EeKTPOMarHiuTOB B
60 texHuke. JJaboparopnas pabota 05 bubnnoreka [JOK
"H3y4yeHue neicTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOAHUK C TOKOM"
DNEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX
61 . ogc . A TOAHCIIOnTE bubnuotexa [JOK
WCTBaxX M Ha TPAHCIIOPTE.
yerp p P https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI eKkTpoaBUraTesns"”
OmnbrTer @apanest. 3akoH
62 AJIEKTPOMArHUTHON MHYKIIWH.

IIpaBuio Jlenna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

64

Onexrporereparop. CriocoObl
MOJTYYCHHUS DIICKTPUUECKON
SHEPruu. DIIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DJIeKTpUUYECKue u
MAarHUTHBIE SIBJIeHUS"

65

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

67

68

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
saBIIeHus"

PesepBHylit ypok. Pabora ¢
TekcTamH 110 Teme "TlocTosSTHHBIN
ANEKTPUYECKUH TOK"

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaruuTHEIe
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



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

9 KJIACC

Ne Koanuecrno yacos Hara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka
n/m Bcero Kontpoiabubie IIpakTuueckume HM3Y4YeHHs  oOpa3oBaTesibHbIe
padoThbI padoTbI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIIBHOCTD bubnmoreka [JOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE bubnnorexa [JOK

3 1
JBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonnHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "OmnpeneneHne yCKOpEeHus Tea npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

3 CBoboanoe nagenue tei. OnbITh 1
Tlamunes
PaBHOMEpHOE IBHKEHUE TIO

9 okpyxHocTH. [lepron u yacrora 1 bubnmoreka [JOK

oOpamienus. JIuneinas u yriaosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



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

10

LlenTpOoCcTpEMUTENBHOE YCKOPEHUE

11 IIepssiit 3axk0oH Hprotona. Bektop bubmuorexa [IOK
CHUTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubmuorexa [JOK
PaBHoeiicTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubmumorexa [IOK
Cyrmepro3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo reme «Cuia
YOPYTOCTHY
JlaGopaTopHas pabora
17 <<OHpI;I[eJIr;HI/Ie I:KeCTKOCTI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
18 Cuna Tpemms bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmorexa [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onpl;:(enzﬁne ioa(b(pnunema Brbmiorexa LIOK
5 https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHUS
Pemenue 3agau mo teme "3aKoHbI
21 HerotoHna. CII[/IJ'Ia ynpyroctu. Cuia bubamoreia LIOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUs
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TSATOTEHHsSL. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HajacHus

VYpok-koHpepenius "J[BrkeHue Tel

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['aakTuku"
Pentenue 3amau mo teme "Cuiia
bu6mmoreka [IOK
24 TSDKECTH U 3aKOH BCEMHUPHOTO
— P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 Tieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO. Butmorexa LIOK
HOJINOTEK
26 PaBHOBecue TBEpIOTO TENIA C
3aerméHHOﬁOIZ b1 BpAIICHIS https://m.edsoo.ru/ff0afe36
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue maTepraIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cwibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
bubmuoreka [JOK
29 o TeMe "MexaHn4ecKoe JBUKECHUE. a
T — https://m.edsoo.ru/ff0b0408
MMOJICUCTBHE Tl
KonTpomnpHas pabota mo Teme
bubmuoreka [JOK
30 "MexaHu4ecKoe JIBUKEHHUE.
B N 8 " https://m.edsoo.ru/ff0b06ec
3aUMO/ICUCTBHE TEI
31 Umnynsc Tena. UMmysabc cuibl. bubnnorexka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

3aKOH COXpaHEHMsI UMITYJIbCA.
VYnpyroe u Heynpyroe
B3auUMOJICUCTBHE

https://m.edsoo.ru/ffOb07fa

Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHeHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTuBHOE
JIBU>KEHUE B PUPOJIC U TEXHUKE"
34 Mexanuueckas paboTa U MOIITHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PabGota critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
IIPH PAaBHOMEPHOM JIBHKCHHH TEJIa
10 TOPU3OHTATEHOM ITOBEPXHOCTH
37 CBs13b DHEprUM U paboTHI.
[ToTeHuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoieoaHus. BuGmiorexa LIOK
42 BoinyxxaeHHbie Kose6aHusl.

Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasiTHUKA

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojia KojaeOaHuii OT KECTKOCTH
HNPYXUAHBI ¥ MAaCChI Tpy3a»

[IpeBpameHre sHEPTUN TIPU
MEXaHUYECKUX KOJICOaHMIX
JlaGopaTtopHnas pabota

«OnpeneneHI/Ie YaCTOTHI U IICpUOIa
KoJIEOaHMH IMPY>XUHHOI'O MasgTHHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIEpH0JIa KoJeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie BoiHbl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

50

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEPAOM TEIIE.
CelicMnyeckue BOJIHBI"

3Byk. Pacnipoctpanenue n
OTpakCHHE 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

Ypok-koHpepenius "YapTpazByk u

bu6mmoreka [JOK



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

UH(Pa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPOJIBHOM paboTe

54 110 TeMe "3aKOHbI COXPaHEHHUS. Eftﬁ:?/?r:eezasiorﬁlfmb 2550
Mexannueckue KoineOaHusi U BOJHBI" - '
KonTponbhas pabota no teme

55 "3aKOHBI COXpPAHCHHUS.

Mexannueckue Kosie6aHust 1 BOJTHbI"

56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana

58 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"

Ypok-uccnenosanue "M3ydenne Br6morexa LIOK

>9 ;zltf;;ﬂ;z%iitg{r?fji (;;)E:"c https://m.edsoo.ru/ff0b2c6¢
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOUN BOJTHBI
DneKTpOMarHuTHast MPUPO/ia CBETA. BuGmorexa LIOK

ol S;)‘)f;‘;:’c‘;‘zza Bormosste https://m.edso0.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS EH6H_HOTeKa HOK
Coia u Ty https://m.edso0.ru/ff0b3658

63 3aKoH OTpa)K€HUs CBeTa. 3epKaa. bubnmnoreka [JOK

Pemienne 3amad Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKOHa OTpPAKCHUS CBCTA

[Ipenomnenue cBera. 3aKOH

bu6mmoreka [IOK

o4 NpeIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcroap30BaHHEe OJHOTO bu6mmoreka [IOK
65
BHYTPEHHET0 OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONTHYECKHUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEIOMIICHUS] CBETOBOT'O JIy4a OT
yrila najeHusl Ha TpaHule "BO3yX-
crexino"
VYpok-koHpepeHus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
68 JIunzel. OnTHueckas cuiia JUH3bI bubmorexa LIOK
https://m.edsoo.ru/ffO0b3f2c
. bubnumoreka [IOK
69 [TocTpoenne N300paXKeHMH B IMH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnmoreka [JOK
PacCTOSIHUS U ONITHUECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
71
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTudeckas CHCTeMa. bu6mmorexa [IOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

3penue

https://m.edsoo.ru/ff0b4684

Ypok-koubepenmus "JlepexTor

3 3penus. Kak coxpanuts 3penue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 Omngeitel HetoToHa. CoxxeHue bu6mmoreka [IOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB P bubmmorexa [JOK
https://m.edsoo.ru/ffOcOe2a
IpU UX HAOIIOACHUU Yepes
1IBETOBbIE QUIBTPHI"
Ypok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTepdepeHIys u auppaxuus”

77 Omneitel Pesepdopa u mranerapHas bubnuotexa [JOK
MO/IeJb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma
bopa
Hcnyckanue 1 OTJIOIEeHHE CBETa

79 aTOI\ZIOM. KBaHTHI. HHEleﬁanLIe Bubmiorexa LIOK

https://m.edsoo.ru/ff0cl144c
CIEKTPBI
VYpoxk-npaktukyMm "Habmronenune bubnuorexa [JOK

80
CHEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOrO siapa. bubnmnoreka [JOK

HYKJ'IOHHaSI MOACIb

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE PEBpaALICHUS.

bubmuorexa [JOK

83 N3otomst https://m.edsoo.ru/ff0clal4

84 Pemienue 3aja4 1o teme: bubmuorexa [JOK
"PanmoakTHBHbIC IpEeBpaIieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon nmomypacnana
Ypok-KoH(pepeHuus

86 "I})alllfloal("[(‘z:;bl? U3ITyYeHUS B bubmorexa HOK

| https://m.edsoo.ru/ff0c2126
pUpojie, MEIULIMHE, TEXHUKE
S nepuble peakuuu. 3aKOHBI
87 C(f[XIE)aHeHEﬂ 3aI;s{110130r0 " bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
MacCcOBOI'0 YHCET

88 DHeprus CBSI3U aTOMHBIX SED. bubnnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubnnoreka [JOK
Ucrounnku sHepruu ConHIla U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

01 JHepreruka. Jlencreus
PaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOU paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
DJEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHUS"

KonTpomnpHas pabota mo Teme

93 "DNneKTpOMarHuTHOE MOJIE.

SJ'ICI(TpOMaI‘ HUTHBIC BOJIHBI.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KBanTtosBeie sBienns"

[ToBTOpEHME, 000OIICHHE.

bubmuoreka [JOK
94 JIab o
| N OpaTOpiIHe pa OTI’: HOKYpey https://m.edsoo.ru/ff0c245a
BiaumopeiicTBue Ten
55 | paoncemnins eaneemaemsr s Bubmorexa LIOK
P | f[ https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
IToBTOpenue, 0600eHNE. Permenue
96 pacyeTHBIX U KaYECTBEHHBIX 3a7a4 bu6mmoreka [IOK
o Teme "KITJI TernoBbIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
11 , 0000 .P
97 a(z:}lee()TII){GL}II;(/I T/I Ii)atfecHTI;:HHIjLIXe;I e:f; ) bubmorexa HOK
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