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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUS COCTaBJICHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3nKay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk mMmIaHUPYEeMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.
[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelelieHne y4yeOHOro maTrepuaia Mo rojiam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioruei, acTpoHOMuEH U Gu3NUecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenmun npenogaBanus yueOHoro npeaMera «Pusrnka» B 00pa3oBaTeIbHBIX OPraHU3aIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca U CTpeMJIeHUs OOydJaroIuxcs K HaydyHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3Y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
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e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIIEIYIONINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEIICHHS MPOCTEHININX pacUETHBIX 33/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C WCIIOJB30BAHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MPoPeCCHOHATHHON JACATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOI,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YY4ETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIMCKA IKCIIEPUMEHTAIBHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBinenus npupoasl. OU3NYECKUE SABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecrecTBEeHHbIE HAyKd H3y4YaloT Mpupoay. EcTecTBeHHO-HAydHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

aorwpnE

JIBukenue yactul BemiectBa. CBSI3b CKOPOCTHU JBMIKEHHUS YacTHIl C TEMIIepaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMocBsI3p Mexay CBONCTBAMHU BEHIECTB B Pa3HBIX arperatHbIxX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.
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Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnoTHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PaBHOMEPHOTO IBMKEHMS (IIApHKa B KUAKOCTH, MOJAETH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHHs (mepopManuu) mpyKUHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIIICHUS U YBEIMUYEHUS JaBieHus. /laBienue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU

ok wnE

u razamu. 3akoH [lackamsg. IIHeBMaTHyeckue MallWHBL. 3aBHCUMOCTDH JIABJICHUS KUIKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommuecs cocynbl. [ mapaBiudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenune aTtMochepHOro MaBJICHHS. 3aBUCHMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(hepHOTO JIaBJICHHS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyXKEHHON B JKUAKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBpIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEUCTBYIOLICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHernueckas W noTeHUUanbHas sHeprud. [Ipespaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIC MOJIOKECHHUS MOJ'IGKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPpUHU CTPOCHUS BCUICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOJ'ICKyJ'IprHO—KHHCTPI‘ICCKOIZ TCOpHUHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(bHBIC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJ HAa OCHOBE IOJIOKEHUI
MOJ'ICKyJ'ISIpHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnJUJIAPHBIC SBJICHUS. TennoBoe
pacliupCHUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTHBKO TCIUIOBOTO MAOBHXKCHUA YaCTHILI.
BHy’TpeHHﬂﬂ SHEPrus. CnocoObl M3MEHEHHS BHYTpeHHeI‘;I OHEpruu: TCIUIONICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCIUIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHUC.
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KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX

BCIICCTB.

VYnaenpHas temnora rmuaBleHus. IlapooOpa3oBanme u koHneHcamnws. Vcmaperwue.

Kunenue. YnenbHas TeruioTa mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATyphl KUIICHUS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlIeHUs BO3lyXa B OaJUIOHE IUTPUIIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUS BHYTPEHHEHW 3HEPrUM Tejla B pe3yiabTaTe Teluionepeaadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue ynenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 31ekTpuyeckoro nosisd. llpuHuun cyneprno3unuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpUuecKuii TOK. YCIOBHUS CYIIECTBOBAHUS JIIEKTPUYECKOro ToKa. McTouHuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
BIEKTPUYECKOTO TOKa. [[puMeHeHue IIeKTpOMAarHuTOB B TEXHUKE. J|eCTBUE MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUraTelb IOCTOSHHOrO Toka. Mcmosb3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHIA.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS

PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IO ! IIONIEPEYHOTO CEYCHHUS U MaTepHaa.

8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarems.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHHTOB MpH WX OOBEIWHEHHH H
pa3JelieHuu.

16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE

M3MEHEHUI 3HAYEHUS U HaIlPaBJICHUSI UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazpgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMoiiMHelHoe ABikeHue. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bas CKOPOCTH. LIEHTpPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, CHja TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOW OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruda TCJIa, NOAHATOrO Had NOBCPXHOCTHIO 3CMIIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIKEHUSI T€Jla OTHOCUTENIBHO PAa3HBIX TEJT OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOmroneHne MeXaHMYECKHUX SBJICHUH, IIPOUCXOIANINX B CHCTeMe 0TcuéTa « Tenexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (DU3HKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JABUKEHUS.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.
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9.

Omnpenenenue pa®OTHl CWIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Paznen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koyieOanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHWYeCKHE BOJIHEIL.

CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

emoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabOmonenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINN).

5. HabnromeHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE MOJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX

BoJiH. [IIkana QJICKTPOMAroHMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoOBEIE cBOMiCTBa CBETA.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1iockoe 3epkano. 3aKoH OTpaKeHUsI CBETA.
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[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtmueckass cuctema (oToammapara, MUKPOCKONA H
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Toyuenune n300pakeHM B IJIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHne xapakTepuCTUK U300pakeHHsI IPeIMETa B INIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. AJsbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCE. DHEPrusl CBS3U
aToMHbIX siep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W geneHust sjaep. Mcrounuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.
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Jlabopamopuwvie padbomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. UccrnenoBanue TPEeKOB: M3MEPEHHE SHEPIHMHM YACTUIBI MO TOPMO3HOMY IyTH (TI0

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
00001IeHUsT TPEIMETHOTO COJICPYKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP M3Y4YEH HH
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeunMBaeTcs JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IpaMOTHOCTh: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILIGCKI/IG SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUA,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO 0O0DBSACHATD (bmnqecmle SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAaydyHbIE OCHOBBI HamOoJIee BaXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT chOpMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - OCO3HAaHME B&XKHOCTH MOPAIbHO--3TUUECKHUX MTPUHIIUIIOB B JIEATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIMTAHMS:

® - BOCTIPUATHE ICTETUYCCKUX KAYECTB (PM3WUECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BaXKHEUIIIEH COCTABIISAIONIEH KYIbTYpHI;

® - pa3BUTHE HAY4YHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IEATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

® - OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e - copMHUPOBAHHOCTh HaBbIKA pedIEKCUH, TPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TaKOTro
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHClIe U GU3NIECKUX 3HAHUN;

® - UHTEpPEC K MPAKTHUECKOMY U3YUYECHHUIO MPOdeccHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHdus 3agad B 00JacTu
OKpYXaIollel cpe/ibl, UIAHUPOBAHUS MOCTYIKOB M OLIEHKA MX BO3MOJKHBIX IOCJEICTBUI
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IMyTeH UX peIIeHHUs,;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoi HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESTEIIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOPMyTUpOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
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e - OCO3HaHHUE JICPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH (DU3UKH;

e - [UIAHMPOBAHHE CBOCTO PA3BUTHSI B MPUOOPETEHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® - CTpEeMJICHUC aHAJTU3UPOBATh U BBIABJISATH B3AUMOCBSI3U MPHUPOIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIC C HCII0JIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e - OICHKAa CBOMX JCUCTBUH C Y4&€TOM BIMSHHS Ha OKPYKAIOMIYIO CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3UMKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4atomierocss OyayT c(OpMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEpCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE NEUCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble joruyeckue a1eicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000MIeHNs
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CICACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJIB30BAaHUEM JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPATh CMOCOO pemieHuss ydeOHOW  (u3nMueckol 3amayu
(cpaBHEHHE HECKOJBbKUX BapHaHTOB pEIICHMs, BBIOOp HamboJiee MOAXOJSAIIEr0 C
y4€TOM CaMOCTOSTEIbHO BBIJCICHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebcKHe N1eliCTBUA
® CIOJIb30BAaTh BOIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATENIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit FKCIEPUMEHT, HEOOIbIIIOE UCCieI0BaHIEe (PU3NYECKOTO SIBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O00OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [IPOTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PU3NYECKUX MPOILIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU MOUCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAINIO PA3TUUYHBIX
BHUJIOB ¥ JOPM TMpEACTABICHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpadukoif 1 ©X KOMOUHAITHSIMHU.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PellieHUe 3a7a4u U MoJIepKaHne 0JarosenareJbHOCTH OOLIeHHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcriepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHHIO: PacHpeleNiATh PoJid, 00CYKIaTh MPOILIECCHl U Pe3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH TPOAYKT 1O KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(buznuecKux 3HAHUI;

OpUEHTHPOBAThCA B PA3IMYHBIX MOJXOAAaX MPUHATHS pelIeHUN (MHIUBUIYyaJIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aJTOPUTM pelleHus (U3MYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeAiaraéMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpejylaraTh IjaH €€ U3MEHEeHMS;
OOBSICHATh MNPUYUHBI JOCTHXKEHUA (HEIOCTH)KEHUS) pe3yJbTaToOB JESTEIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OILICHUBATh COOTBETCTBUE PE3YNIbTATA LEJIN U YCIOBUAM;
CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;
NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO JIPYroro.
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HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

WCTIONb30BAaTh TMOHATHS: (U3UYECKHE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNUE,
HKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, CAMHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyras, IUlacTHUecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TENl C 3aKpEIJIEHHOW OChbIO BpalleHWs, Mepefada JaBJIEHUS TBEPIBIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE T, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yUCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM MHUDE, B
TOM 4YHclie (U3MUYECKHE SBIICHHWS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO HABJIEHUS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B Telie YeloBeKa, IPU 3TOM IEPEeBOJUThH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SIBIICHUA;

OTHCHIBATh U3yYCHHbBIC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBliEHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas pabora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOX(PQHUIMEHT TMOJE3HOTo JIeHCTBUS
MEXaHHU3MOB, KMUHETHUECKas W MOTEHIMAIbHAS DHEPrusi), IpU OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUI1 CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUILIbI
(bu3NUYeCKUX BEIUYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX 3aBHCHUMOCTEH
(bu3HYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M TPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW SHEpruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(opMyYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOLECChl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH MPUYHMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3ydeHHBIX CBOMCTBa (U3MUYECKUX SBJICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIME (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJauu
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3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3a7a4, OLEHUBATH PEATMCTUYHOCTD OTYYeHHON (PU3NIECKOI BETMUNHBL;
pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PEUIMTh IMPU MOMOIIU (PU3HUECKUX
METOJIOB, B OIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOJIOKEHNE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI 10 HAOIIOJCHUIO (PM3MUECKUX SBICHUNA WM (PU3MUECKUX CBOWMCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBITNIOJIHATH MPSIMbIE U3MEPEHUSI PAcCTOSTHUS, BpEMEHH, MAcChl Tella, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYrod C
HCI0JIb30BAHNUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJBXKEHUS OT Beca Tela, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYrOCTH OT YJUIMHEHUS IPYKHUHBI, BBITAIKHUBAIOIIECH
CWiIbl OT OOBEMA MOTPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBUW TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOro HCClIeOBaHUs, COOMpaThb YCTAHOBKY M  BBIIOJHSTH
U3MEpEHHs, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh PEe3yJbTAThl MOJIyYEHHOMN
3aBHUCUMOCTH (DPU3MYECKUX BEIMYUH B BHJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeN1aTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs] (PU3UUYECKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUIAKOCTH W TBEPAOrO Tela, CUila TPEHHUS CKOJIBKEHHs, JaBJIEHUE BO3/yXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYKEHHOE B KUAKOCTb TEJIO,
KOA(Q(QUIMEHT NOJE3HOr0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys HPEIIOKEHHON
MHCTPYKLMU: IIPY BBIIIOJIHEHUU U3MEPEHHUH cOOMpPaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWja TEXHUKH Oe30macHOCTH Ipu paboTe ¢ J1aOOPaTOPHBIM
00opyZI0BaHuEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3UYECKUX 3HAHUM B MOBCEAHEBHOM MU3HM Ui oOecredeHus
0€30MaCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHHUUECKUMH YCTpOMCTBaMH,
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COXPAaHEHHUs 310pOBbsi M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKarollen cpele;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX NICTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBON
WJIA MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPYU BHINOJHEHUH Y4€OHBIX 3alaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUsI Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEP)KAHUS, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, IPH ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COMPOBOXKJATh BHICTYIUICHHUE MTPE3eHTAINEN;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaJ B JESITEIBbHOCTh T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPY/KAIOIIHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEIECTBA, KPUCTAJUIMUECKHE U aMOopQHbIE Tena,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
1oJjie, TMPOBOJHUKU W AUSJIEKTPUKH, TMOCTOSIHHBIA SIEKTPUUYECKUNA TOK, MAarHUTHOE
ToJIe;

pa3nuyath SBJCHUS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHUue, KOHJCHCAlUs,
IJIaBJICHUE, Kpuctaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JCHCTBHE MAarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas
WHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUISIpHbIE SBJIEHHUS B NPHUPOJE, KPUCTAUIBI B mpupone, uzinydenue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOI0COB, POJIb MAarHUTHOTO TOJS JJS JKU3HU Ha
3emiie, MONSPHOE CHUSHUE, MPH ITOM IMEPEBOJAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
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TEIJIOEMKOCTb ~ BELIECTBA, YJACJIbHAsd TEIUIOTA IUIABJICHUS, YJAEIbHAas TEILIOTa
napooOpa3oBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JEUCTBHS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIJIAXKHOCTb BO3/yXa, JJIEKTPUYECKUN
3apsl, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsLDKEHWE, COIPOTUBIICHUE IPOBOJHMKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYHUH,
0003HaueHHS ¥ eITUHUIBI (PU3NIECKUX BEIIMYHMH, HAXOIUTHh (HOPMYIBI, CBSA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEIMYMHY C JPYI'MMH BEIMYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEIECTBA,
MNPUHIMI CYNEPHO3UIMN TOoJeil (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATH €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl W CBOMCTBA TEJI, B TOM YHCIE€ M B KOHTEKCTE
CUTYyaLHI MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
onopoit Ha 1-2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

pemiate pacy€THple 3aJaud B 2-3 JEMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAlOIIME (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3a7auyM
3alMCHIBAaTh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JUIS PEIICHHS 3aJayd,
BBIOMPATH 3aKOHBI U (POPMyJIbI, HEOOXOAUMBIE Ul €€ peleHHs], IPOBOJAUTh PACUETHI U
CPaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKON BEITMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIHATH  IIPOBEPSIEMOE
IIPENIIOJIOKECHHE, OLICHUBATh IPABUJIBHOCTh IOpSAAKA IIPOBEICHHUS HCCIEIOBAHHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HAIPEBAaHMUs IIPU U3JIyYEHUH OT LIBETA
U3Iydaoume (morjiomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX TOJIEH TOCTOSHHBIX MarHUTOB, JEHMCTBHUSI MAarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMynupoBaTh NpoBepseMble MPEANOoI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynHupoBaTh BBIBOBI;

BBINIOJIHATD IPSMBIE U3MEPEHHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXXHOCTHU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh peE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOM
a0COJIIOTHON MOTPEIIHOCTH,;
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MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOW (PM3UUECKO BEIHMYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJN NOMEPEYHOI0 CEYEHUs M YJEJIBHOIO CONPOTHUBIIEHUS BEIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha IPOBOJIHUKE,
UCCIICZIOBAaHUE IIOCIIEAOBATEIBbHOIO U MAPAJIEIbHOIO COCAMHEHUN IIPOBOJHHKOB):
IUIAaHUPOBATh UCCJEI0BAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIEAys
MIPEI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTaThl MOIYYEHHON 3aBUCHMOCTH B BHUJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOKI 10 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEILECTBA, COIPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOHUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJeays
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATH 3HAUCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOpOW Ha WX OMUCaHUS (B TOM YHCJE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEpPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUraTellb
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTHYHBIM PUCYHKaM (KUAKOCTHBIM TEpPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHErO CTOpPaHMs, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeN0BaTEeIbHBIM U MapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIeTel;
IPUBOAUTH TpPUMEPBl (HAXOAUTh MH(GOPMALMIO O IpuUMepax) MPaKTHYECKOTOo
UCIOJb30BaHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHHs 3JI0pOBbsi M COONIONEHHS] HOPM HKOJIOTMYECKOTO IOBEAEHUS B
OKpyXarolleH cpene;

OCYILIECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIIEIATh MHGPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3aJaHU Hay4YHO--NIOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUe YCTHbIE COOOIIeHUs, 00oO0Imas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WM  HMCCIeloBaTelbCKON
JESITEIbHOCTH, TP 3TOM T'PaMOTHO HCIOJIB30BaTh M3Y4YECHHBIN NOHATHIHBIN ammapar
Kypca (HU3UKH, COIPOBOXKAATH BHICTYIUIEHUE NTPE3EHTALUEH;
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IpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M MCCICNOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 33JadyaMH,
CIICIUTh 32 BBINOJIHEHUEM IUIAHA JACUCTBUHM M KOPPEKTUPOBATh €ro, aieKBAaTHO
OLICHMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MIPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 kJjacce mpegMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0OyUAIOIIUXCS YMEHU:

HCIIOJIB30BAaTh IIOHATUS. CHCTEMaA OTC'—IéTa, MaTCpI/IaJ'II)HaSI TOYKAa, TpaeKTOpI/ISI,
OTHOCHTEIIEHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Teia, PaBHOBECHE,
MEXaHWYEeCKHue KoJieOaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  yIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHYCKaHI/IFI N IIOIJIOIICHUA, anmba-, 6CTa- n ramMma-
I/I3J'IyquI/I5[, HU30TOIIHbI, smepHaﬂ SHGPFGTI/IKa;

paznuuaTh SIBIICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPAMOJIUHEIHOE JBMKCHHE, CBOOOTHOE MaJICHUE Tell, PABHOMEPHOE
IBHUXKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABMKCHUC,
KoJieOaTeIbHOE JIBIDKCHHE (3aTyXamollWe W BBIHYKJICHHBIC KOJeOaHWs), pe30HaHC,
BOJIHOBOE JIBH)KCHHE, OTPAXEHUE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKCHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP M CIIOXKCHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBCHHAS PaTMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpA W3ITyUCHHS)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOe (M3MUECKOE SBJICHHC,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXKaromeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBJIICHUS B TPHUPOJIC: NMPHINBBI M OTJIUBBI, JTBHYKCHUE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHE, CCHCMHUYECKHME BOJIHBI, I[yHaMH, 05XO0, IIBETa Tell,
ONTHYECKUE  SABJICHUS B  MPHUpOJAE, OHOJOTHYECKOE  JICHCTBHUE  BHUIUMOIO,
yIbTPA(PHOJICTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaTOaKTHBHBIN
($OoH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HA OPraHU3M YelIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/auy B Y4EOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA (IIPH3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IMPH HEPAaBHOMEPHOM JBMIKCHHH,
YCKOpEHUE, MepeMeIleHne, MyTh, YrioBas CKOPOCTb, CHJa TPEHHs, CHJIa yIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHW4ecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIM, IOTEHIIMATbHASI DHEPTHSI CXKATON MPYKUHBI, KWHETUYECKAsT
JHEprusi, TMOJHAsS MeXaHW4ecKas HHEeprusi, Mepuoj M YacToTa KoJeOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3areb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICT HCIOIb3YEMBIX
BENTUYMH, OOO3HAYEHUS W EOUHUIBI (U3NYECKUX BEJIMYMH, HAXOIUTH (POPMYIHI,
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CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUN CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHsS 3apsl0BOTO U
MaccoBOIO 4YMCEI NpHU SAEPHBIX pPEAKIUSAX, IPU OITOM JaBaTh CIIOBECHYIO
(GhOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  IPUUUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OTHUPAIOLUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (OPMYIbI, CBS3bIBAIOLIME (U3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
MPOBOJUTH pacuéThl W OLIEHWBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUINHBL

pacrno3HaBaTh MpPOOJIIEMBbI, KOTOPbIE MOKHO pEIIUTh MpU MOMOIIHU (UINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  HCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
IPEINOJIOKEHNEe, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
JieNIaTh BBIBOJIbl, MHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOAEHUH U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3MYECKUX SIBICHUM MM (PU3MUECKUX CBOMCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPruH, 3aBUCUMOCTh
neproja KoyieOaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJeOaHUH, PAMOIMHENHOE paclpoCTpaHeHHe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIBHO
co0MpaTh YCTAaHOBKY U3 M30BITOYHOIO Habopa 000PyA0BaHUs, OIIMCHIBATh X0 ONbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HaYeHHe u3MepseMol BelW4YMHBI ((OKYCHOE paccTOsiHMEe COOMparoUiei JIMH3bI),
000CHOBBIBATH BBHIOOD cItoco0a n3MepeHus (M3MEPUTEILHOTO MPUO0pPa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaXEHHUs CBETa OT Yrja HajeHus u
yIJia MpeioMIICHHs OT yrila MajJeHus): IIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3nyecKux BEIMYMH B BUJAE TaONUI U rpadUKOB, JIesaTh BBIBOJBI 10 pe3yjibTaTaM
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
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KECTKOCTh TPYXKHUHBI, KOOPPUIUEHT TpeHHsI CKOJIBKEHHUs, MeXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWil MaTeMaTH4eCKOTO U MPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUS, COOMpATh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH
W3MEPEHUs, CIenys NPeyIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAYCHUE BEIHMYUHBI H
aHATM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opyoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3WYECKHX MOJENEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEHYHBIM HMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
TUTAaHETapHasi MOJIEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOWCTB C OMOPOH HA WX OMHCAHUS (B TOM YHCIIE: CIUJIOMETP, NATUHKH TTOJI0KEHUS,
pacCTOsIHHS U YCKOPEHHSI, paKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIApaT, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), WCTMONB3ys 3HAaHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
WCTIOJIH30BATh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPHU PEHICHHH y4eOHO--
MPAKTUYECKUX 3ajad, ONMTUYECKHE CXEMBI Uil MOCTPOCHUST N300paKEHHUI B TUIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJIUTH TIPUMEPHl (HAXOAUTh HWHPOPMALMIO O TMpUMEpax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIAITh MOUCK HHPopManuu Qu3ndeckoro cojepxkanuss B HMHTepHere,
CaMOCTOSITENIBHO (POPMYNIHPYsI MOUCKOBBIA 3allpoc, HAXOIUTh IYyTH OINpeAeTeCHUs
JOCTOBEPHOCTH TMOJIyYeHHOM UHGOpMAllMM Ha OCHOBE HWMEIOLIMXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

WCII0JIb30BATh MPU BHINOJHEHUH Y4EOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHbIC MMCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMaLuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COACp)KAHUS, MMyOTUYHO MPEACTABIATh
pe3yNnbTaThl IPOEKTHOW WIIM MCCIEI0BATEIbCKOM NIESATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJb30BaTh W3YYEHHbIM MOHATUHHBIA amnmapar H3ydyaeMmoro paszaena (pusuku u
COIPOBOXKJAaTh BBICTYIUIEHHE TNpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.

24



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
yia o TpHpoX https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P B https://m.edsoo0.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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

3.2 Huepuus, Macca, INIOTHOCTD 4 bubmmorexa [IOK
' P, 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14
33 Cuna. Buet cur https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. Ilepenaua naBiaeHus: TBEPAbIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCHEPHOE JABICHHE 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
5.2 IIpocTeie MeXaHU3MBI 5 bubmmorexa [OK
' P https://m.edsoo0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [IOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
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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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' ¥ MX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannyeckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pazjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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INPUMEPHOE ITIOYPOYHOE IIVTAHUPOBAHMUE
7 KJIIACC

N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
g ara
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupoabl

2 Dusmueckue IBICHUA 1

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TeMIIEpaTypsl IIPU ITOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATyphl"

MGTOI[BI HAayY4YHOTI'O IMO3HAaHMUs.

. bu6mmoreka [IOK
5 Onucanne pU3NIECKUX SBICHUN C 1

https://m.edsoo.ru/ff09f72a

IOMOIIBIO MOJEIEN

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: AAJBHOCTD MOJIETA

6 Iapuka, mymeHHOro 1 1
TOPU30HTAJIBHO, TEM OO0JIbLIE, YEM
0ombIIe BhICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
bubmuoreka [JOK

7 1
FIOKASHIBATOTIIIE MCKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHHC BCIICCTBA

bu6mmoreka [JOK

8 JIBIDKCHHE HaCTHIL BellecTha 1 https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HaOIIOJICHUIO TETIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 coctosiHui Boibl. O000IICHHE TIO bubnuorexa [JOK
paznaeny «IllepBoHavaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIICCTBA
MexaHn4deckoe ABUKEHUE.
12 PaBHOMepHOE I/IZI[—IepaBHOMepHOG Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHUKCHHE
bu6mmoreka [IOK
13 (KOpOCTS. EAMHHIbT CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 | wacomn obrenmrenano ony biorera LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTopHas pabota
17 «OrmpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pertenue 3agau mo teme bu6mmoreka [JOK
"TInoTHOCTH BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTUKa
19 B3auMoeicTeud ten. Cuna

ynpyroctu. 3akoH ['yka
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «/3yueHune
3aBHCHUMOCTH PACTSHKECHUS

20
(medopmaryn) IpyXUHBI OT
IIPUIIOKEHHOMN CUIIBD»
21 [[IBnenue Tsrorenus. Cuna
TSKECTH
C o
22| waccoi e, Bec reia, Pemcie biorera LIOK
e ) . https://m.edsoo.ru/ff0al778
3amay o teme "Cuiia TsbKecTu
C .
| ot
paKTep https://m.edsoo.ru/ff0a1502
TJIaHET
bu6mmoreka [IOK
24 nu .
3meperie citl. JlnaMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomoc
el BECOMOCTE https://m.edsoo.ru/ff0al778
C
26 H;-Il'(l) )I;ZIJ{I:IG{;];?(XHZH(J)I ’ HOM TIPsIMOMA bubmmorexa LIOK
P . 8 P ) https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIas CHT
97 Pemrenue 3agau mo reme
"PaBHogeiicTByrOImas cui”
Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
28
MIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS BuGmmorexa [OK
29 CKOJIbKEHUS OT CHJIBI IaBIICHUS U

XapakTepa CONMPUKACAFOIIUXCS
IIOBEPXHOCTEMN»

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEN CHJIbI
Pemenue 3a1au o remam: «Bec
31 tenay, «['padudeckoe nzodpaxxeHue bubnuorexa [JOK
cuiy, «Cunsy, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHAIDY
KonTponsHas paborta o temam:
«Mexannueckoe IBIKESHUE,
32 «Macca, IIIOTHOCTEY, «Bec Temay, 1
«['pacuueckoe nzo0paxkeHue cui,
«Cunbiy
33 Jasnenune. CiocoObl yMEHBIICHUS 1 bubmuorexa [JOK
YBEJTMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE T'a3a. 3aBUCUMOCTh
34 faBneHm rasa ot ooréma bubmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPABIMU
35 TGHI;I\TI/I }KEIIKOCT}IMI/I u ll:);[SaMI/I. bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHHUC B KUJIKOCTH M rase,
36 §513BaHHoe ﬂeﬁfTBHeM CUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3ama4d no teme «/laBinenue bubnuoreka [JOK
B )KUIKOCTHU U rase. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl Bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
. bu6mmoreka [JOK
39 I'unpaBnuueckuii mpecc

https://m.edsoo.ru/ff0a3136
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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
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manowmertpel. [lopuiaeBoi

40 .
KUJKOCTHBIM HACOC
Atmocdepa 3eMin ¥ IPUIHHBL €€ bubnuorexa [JOK
41
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuorexa [JOK
nasnenus. OnbiT Toppuueru https://m.edsoo.ru/ff0a2da8
3
44 :EJPII;I:IHI:I/I: ZTFBB?):Z&OOT(;??II;HOFOOBH(%M bubmuorexa LIOK
! AP https://m.edsoo.ru/ff0a2fcd
MOps
Bapomerp-anepouns. AtmochepHoe bubmuorexa [JOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMmocdepHoe nasieHue"
o Z[SI/ICTB:G x;p;nxocm IZ r§3a Ha BuGmorexa LIOK
or HHOE B HUX TEJIO.
pyx https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHnas pabota
«OmnpezneneHre BITATKUBAIOIICH bu6mmoreka [JOK
48 . .
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTbH)
JlaGopaTopHas paboTa 1o Teme
n
o | e smenories
g . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 IInaBanue Ten bu6mmoreka [JOK
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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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edso0.ru/ff0a3a96

51

JIaboparopHas paboTa
"KoncTtpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
OIpeNIeIICHUE €€
rpy30M0abEMHOCTH"

52

Pemrenne 3anau mo remam:
«IlimaBanue CynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TCII, )KI/I)IKOCTCI\/’I " ra3oB»

bubmmoreka [{OK
https://m.edso0.ru/ff0a3654

53

KonTponbnas paborta o teme
«/laBneHue TBEpABIX TEM,
JKUJIKOCTEN M Ta30BY

54

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pblUara

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3amau o reme «Y ciI0BUSI
paBHOBECHS pblUara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT noneznoro neidcTBus
Mexanusma. Jlaboparopuas padora
«M3mepenue KIIJI HakIOHHOU
TUIOCKOCTH

0.5

61

Pemenne 3amag o teme "Pabora,
MomHocTh, KIT/["

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u moTeHuuanbHas
SHEPIUs

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

63

3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bu6moreka [IOK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAILHOE ONIPEEIICHHE
W3MEHEHUs] KHHETUYECKON 1
MMOTEHINAJIBLHON SHEPTUU IIPU
CKaTBIBAHMM TeJIa IO HAKIIOHHOU
mI0cKkocTu"

65

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PeseprubIit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndecKkoe
nBmxeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHriit ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PezepHblit ypok. Pabora c
TekcTaMu 1o teme "Pabora.
Mo1uHOCTB. DHEprus"
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

':;_)H Tema ypoxka Beero Kontpoabubie | IlpakTnueckue fl[:;:el{l/lﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuoreka [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIlleCTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuorexa [IOK
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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

W3MEHEHHUs BHYTPEHHEN SHEPruu

https://m.edso0.ru/ff0a5c60

bubmuoreka [JOK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BCIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y nenbpHas bubmmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OanaHca.

13 TSHJ‘IOO6M€H 1 TEIJTIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TPH CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

PacueT xomnuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmmorexa [IOK

\ https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
DHeprus ToriuBa. Y ieabHas bu6mmoreka [JOK

17
TETJIOTa CrOPaHHs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE BuGmorexa [OK

18 KPUCTAJUTMYECKUX TeJ. Y eTbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a5c60
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

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOM TEIIOThI
TJIaBJIEHUA Jibaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
TABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocth Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIILHOU BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurarers.
TermoBble ABUraTEN U 3aIlUTa
OKpYyXaromiei cpeibl

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

26

3aKoH COXpPaHCHUA U IIPEBpaAlICHUA
QHCPI'MH B TCINIOBBIX ITPOLECCAX

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "TenoBrle SIBJICHHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BeliecTBa"

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

KonTtposnsHas paboTa o teme

bubmuoreka [JOK
28 "TeruioBbIe SIBJICHUS. ICIBMGHGHHG ) 1 httos.//m.edsoo. ru/ff0ag6ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypok-uccienoBaHue
30 "DnexTpu3aus TeJI HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUH"
31 B3anmoelicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
noJist. [TpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTprueckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS SJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 cymeciBOBaHmI. I/ICT(}),‘IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIecTBHS 2IEKTPUUECKOTO TOKA Bubnnorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO I1I0JISI Ha
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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

MIPOBOJIHUKYU U AUDJIECKTPUKH"

DIEKTPUYECKUM TOK B METalJIax,

bubmuoreka [JOK

39 KUIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "U3mepenue u perl)"ynHI;OBagne 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUYECKOe HaNpsKEHHE.

4 BoabsTmerp. JIabopaTtopHas paboTa 05 bubnuoreka [JOK
"H3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsKeHUs "

ConpoTuBieHNE MPOBOTHUKA.
43 yL[eJI;BHOG conpOTEBJIe:IIHe bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBHCHUMOCTb 3JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS HpOlfOI[HI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOrO
ceyeHus U Marepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpspbkeHus. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa e
JlaGopaTtopHas pabota
"HccnenqoBanue 3aBUCUMOCTH CHJIBI BuGnorexa 1IOK
46 TOKA, UYLIEr0 YEepPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

43



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

IlocnegoBaTenbpHOE U napajjiCJIbHOC

47
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
MpaBuia CJIOKECHUS HaIPSKEHUI bubnuorexa [JOK
48
MIPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
MpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
49
napauieJIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3aKOHa OMal1 st ale;Hquro bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pa6ora u moutHOCTH
51 JJIEKT quCKI(J)lro TOKa. 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaboparopHas paboTa
52 "On Ie) enIe)HI/Ie pa6OTI>I U MOLIHOCTHU bubamotexa LIOK
ped P . B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTENN AITEKTPHIESCKOM bubnmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
P P bubmuoreka [JOK
54 3apsKEHHBIE TEJIa U UX

B3auMoaenicTBus. IlocTosIHHBIN
EKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c
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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

KonTtposnsHas paboTa o teme
"DyeKTpUUeCKUe 3apsibl.

55 3apsKEHHBIE Tela U UX 1 bubmmorexa LIOK
B . https://m.edsoo.ru/ff0abea8
B3auMoieicTBUS. [locTOSTHHBIN
ANEKTPUIECKUHN TOK"
56 [TocTosIHHBIC MarHUTHI, HX
B3aMMO/ICHCTBHE
VYpoxk-uccnenopanue "N3yuenue bubnuoreka [JOK
S7 . " 1 ]
OJIEH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
58 3eMIIA ¥ €r0 3HAYEHUE TS KU3HU bubmorera [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTena. MarautHoe nose
59 3J'IeKTpI/IIP;eCK)(I)1“O ToKa MarautHoe Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTyIIKA C TOKOM
[IpumeHeHue 1eKTPOMarHuToB B
60 texHuke. JlabopaTtopHas padora 05 bubmuorexa [JOK
"U3ydeHune AeHCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
61 YCTpOI;ICTBaX Y Ha TPaHCIIOpTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabota
"KoncTpynpoBaHue u u3yueHue
paloThI BIeKTpoIBUTaTENS"
62 Onsitel @apanes. 3akoH

BHCKTpOMaFHHTHOﬁ HHAYKIHUHU.
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IIpaBuiio Jlenna

OnextporeHepatop. CrocoObt
MIOJTYYEHUS NIEKTPUIECKOU
63 SHEPruu. DJIEKTPOCTAHIINN Ha 1
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 o TeMe "DICKTPUUIECKUE 1 1
MarHUTHBIC SBIICHUS"

KonTponbnas paborta o teme

65 "DEKTPUUECKHUE U MATHUTHBIE 1 brbmotexa LIOK
p,. https://m.edsoo.ru/ff0ach14
ABJICHUA
P i . Pao
66 | ocramn no oo "Tommonso ) BuGmorea LIOK
" https://m.edsoo.ru/ff0acc5e
SABJICHUA

Peseprubiit ypok. Pabora ¢

. bu6mmoreka [IOK
67 TekcraMu 110 TeMe "[loCcTosIHHBIN 1

https://m.edsoo.ru/ff0acdc6

AJIEKTPUUECKUN TOK"

PesepBubiit ypok. Pabora ¢

68 TEKCTaMH 110 TeMe "MarHuTHbIe 1
sIBIICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 5 145
I[TPOI'PAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsAMONIMHEHOE bubnuoreka [IOK

3 1
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIUHENHOE

4 nBkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopaTtopHnas pabota

7 "Onpenenenre yCKOpeHus Teia Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IMJIOCKOCTH"

8 CBobOoauoe magenne tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 P lJ'lI 1 bubnmuoreka [JOK
okpyxHocTu. [lepron u yacrora

Py p . g https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrimoBas
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CKOPOCTHU

10 LentpocTpeMHUTEIbHOE YCKOPEHUE
11 [lepsrlii 3akon HetoTona. Bektop bubnuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOzelicTByOmIAsK chita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cna ynpyroetit. 3akoi Iyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agaq mo teme «Cria
YIPYTOCTHY
JlaGopaTtopHnas pabota
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
18 Cua Tpesms bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuiia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Onpiz[enlejHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3aga4 mo teme "3aKoHBI BuGmorexa LIOK
21 Herorona. Cuna ynpyrocru. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO bubmorexa HOK
https://m.edsoo.ru/ff0af044
MaJIeHus
VYpoxk-koupepenuus "JIBkeHue el
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amgau mo teme "Cuna
24 TSYKECTH U ;;KOH BCEMUPHOTO Brbmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.

26 AGcCom0THO TBEPOE TEIO. bubnuoreka [IOK
PaBHOBecHe TBEPAOIO Tema ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmenT cuibl. LleHTp TsKecTH

28 Pemenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. LleHtp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ieMe "MexaHI/qucxoe I[BI/II:KCHI/IC. bubmmorexa [JOK

. https://m.edsoo.ru/ffob0408
Bsaumoneiictue Tea"
KonTtponbHas pabota no teme
30 "MeXl:lHI/IquK(I:e JIBUKEHUE. 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Tea"
Nmmnynsc Tena. IMITynsc CUIIBL.
31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/ffOb07fa
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Pemenue 3ama4q mo reme "3akoH

bubmuoreka [JOK

32 COXpaHCHHUS UMITyJIbCca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanndeckasi paboTa U MOITHOCTh htts://m.edsoo.ru/fOb0as4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYTOCTH M CHIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI
IIPY pPaBHOMEPHOM JIBIDKCHUH TeJia
10 TOPU30HTAITBHOMN TIOBEPXHOCTI
37 CBs13b SHEpruu 1 paboTHI.
[TorenumanpHas 3HEPTUs
38 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
JlaGopaTtopHnas pabora «3y4yeHue bubnuoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHo€e IBUKEHUE U €T0 bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLIIZXymHI;:{HHe KOJIeOaHUS. bubmorexa [IOK
https://m.edsoo.ru/ffob20f0
Pesonanc
43 MareMaTH4ecKuii ¥ NPYKUHHBIN

MasATHUKH
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VYpoxk-uccnenopanue «3aBUCUMOCTb
neproia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas padoTa
«OrnpeneneHue 4acToThl ¥ eproja
KoJie0aHui NPYKMHHOTO MasiTHUKa

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHBI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpazByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe

bu6mmoreka [JOK
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110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoJieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

95 "3aKOHBI COXpaHEHUSI. 1
MexaHndeckue KoyeOaHus ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"
VYpoxk-uccnenoanue "N3yueHne
59 CBI:)ﬁCTB 3neiTp0MarHHTHy;x BOJIH C Bubnuorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MTOMOTIIBI0 MOOMIIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpeneneHue
60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 CKO];)OI():TB CBeTA. BOHIIJ)OELIIe[ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hctounuku ceta. [Ipsamonnneitnoe
62 pacrnpocTpaHeHue CBzTa. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ffob3658
Connua u JlyHsl
3aKOH OTpaXKeHUs CBeTa. 3epKaia.
63 PemeHHep3aI[aq Ha HpI/IMeHeI:-II/Ie bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuoreka [IOK
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IMpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE

cBera. Mcnonp30BaHUE MOJHOTO bubnuorexa [JOK
65
BHYTPEHHET'O OTPaKCHHUS B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIAX
Jlaboparopuas padoTa
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPETIOMIICHHUSI CBETOBOTO JIyda OT
yrjia majieHusl Ha TpaHuIle "BO3ayX-
crexio""
Ypok-koHpepeHIus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIun3el. OnTuUyeckast cuja JIMH3bI https://m.edsoo.ru/ffob3foc
. bu6mmoreka [JOK
69 [TocTpoenne n3oOpakeHU B TMH3aX https://m.edsoo.ru/ffobd44a
JlaGopaTtopHnas pabota
70 "Onpenenenrie GOKyCHOTO bubnuorexka [JOK
PacCTOSIHHSI U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoie JMH3bI"
Ypok-koHpepenmus "OnTudeckue bubnunoreka [JOK
71
JIMH30BBIE TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTU4YecKas cucTeMa. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "JledekTs

53



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
https://m.edsoo.ru/ff0b4684

3penus. Kak coxpanurts 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKT.
Onsitel Herorona. Coxenue

bub6mmoreka [{OK

74 CIIEKTpaJIbHBIX 1BETOB. Jlucmepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopras pabota "OnbITEI IO
a3JI0’KEHUIO OENIoro CBEeTa B CIEKT
75 EI BOCIIPUSATHIO [IBETA MPEIMETOB ’ Brbmiorexa LIOK
https://m.edsoo.ru/ff0cOe2a
IIpY UX HAOJIIOACHUN Yepes
1BETOBbIE (PUIHTPHI"
Ypoxk-npaktukym "BosHOBBIE
76 CBOWCTBa CBETa: JUCIIEPCHS,
uHTepdepeHus u nudpaxnus”
77 OmneiTer Pesepdopnaa u mianetapHast bubmuorexa [JOK
MOJIeJTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma
bopa
19| atowon. Keurs Moot bGinorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB HCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTrO sipa. bubnunoreka [JOK
HyknonHas Moaens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE PEBpALCHUS. bubnuoreka [IOK

30TONEI

https://m.edsoo.ru/ff0clal4d
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84

Pemrenue 3agaq no reme:
"PanuoaktuBHBIE peBpaleHus"

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

85

[Iepnon nomypacnana

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE H3TyYCHUS B
MpUpOJIe, MEAULIMHE, TEXHUKE"

bub6mmoreka [{OK
https://m.edso0.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c1c58

88

DHeprus CBA3M aTOMHBIX sIJIEp.
CBs13b MacChl U SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "SAnepHeie
peakuun"

90

Peakiuu cuHTe3a M NEICHUS SaEp.
Hctounuku sueprun CosiHIA U 3BE3]T

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPOMArHUTHOE MOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBneHUA"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas padoTa o tTeme
"DIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBrbie sBiaeHuS"

94

IToBTOpenue, oboOIIeHNE.

bu6mmoreka [JOK
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JIabopatopHbie pabOTHI IO KypCy
"B3aumopaerncTaue Tea'"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

95 acue auecTBe 3aja
pact THB,,IXHK HCCTRCHHRIE fl B https://m.edsoo.ru/ff0c2572
1o teme "TertoBbie Mpouecchl
[ToBTOpenue, o6o0menue. Pemenne
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KITJ TermoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
I1 , 0000 .P
67 | pactnaant n xatceracrmy st Buomiorer LIOK
P A https://m.eds00.ru/ff0c2b30
o teme "KII/I amekTpoycTaHoBOK"
I1 , 0000 .
6 | Tasoparopise pasorst o kype biGaorexa LIOK
| PATOPHbIC P \ pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIEHUS
I1 000 . Pa6
0 | rorcran o e "ot buGaorexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
I1 000 . Pa6
100 | rexcrait no reve "Konctarmin buGmonexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 000 . Pa6
101 | rexcravn no reve "Cacromsie Bumorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, o6odmenue. Padora c
102 TekcTamu 1o TeMe "KBaHToBas U

snepHas pusuka'
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https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

27
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®dusuka, 7 xiacce/ [lepemmkun .M., Banos A.U., AkiinoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

» ®dusuka, 8 kmace/ [leppimkua A.B., O01IecTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» Gusuka, 9 xknacc/ [epsimkua A.B., I'yrauk E.M., O0m1iecTBo ¢ orpaHiueHHON

O0TBETCTBEHHOCTHIO «[[PODA»; AxunonepHoe odmiectBo «M3narenbctBo «IIpocBemnienues

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1.7.1.1.1. ®usuka, 7 knacc, PI'AOY IAI1O "Axanemus Munnpocsemienus Poccun"
1.7.1.1.2. ®usuka, 8 knacc, DI'’AOY 110 "Akanemus Munnpocemenus Poccun"

1.7.1.1.3. ®usuka, 9 knacc, DI'AOY 110 "Akanemus Munnpocsemienus Poccun"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/08

https://lesson.academy-content.myschool.edu.ru/03/09
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