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MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3MKe Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMS COCTABIICHA Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mnpencraBieHHbix B DPI'OC OO0, a Takke c yd€Tom
¢benepanbHON paboyeld mporpammbl BocnuTaHuss M KoHuenuumu npenojaBaHus yueOHOro
npeamera «Pu3nKay.
Conepxanue  mporpaMMbel 1O (HU3MKE ~ HampaBleHO  Ha  (opmupoBaHuE
€CTECTBEHHO-Hay4YHOH TI'paMOTHOCTH OOYYaloIUXCSd M OPraHU3alUI0 H3YydeHHs (QU3UKU Ha
JIeATeNbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuiik PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HayYHBIX YYE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O 00I111er0 00pa3oBaHMUs.
[IporpamMma no ¢usmke ycTaHaBIMBACT paclpelesieHne ydyeOHOro marepuaia Mo rojaam
oO0ydyeHus (mo KjaccaMm), MpeanaraeT MPUMEPHYIO IOCIEeI0BaTeIbHOCTh M3YYEHUS TeM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOrO CcoAepkKaHUs M Y4€Te BO3PACTHBIX
ocoOeHHOCTeN 00yUaroMIMXCs.
ITporpamma 1o ¢u3uke pazpaboTaHa ¢ LEJIbIO OKa3aHUS METOANYECKON MOMOIIM YUUTEIIIO
B cO3aHMH pabodell mporpaMMeI 1o Y4eOHOMY MTPEIMETY.
dusmka SBIAETCS CUCTEMOOOPA3YIOLIMM Ul €CTECTBEHHO-HAY4YHbIX y4EOHBIX IIPEIMETOB,
MOCKOJIBKY (pU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SIBJICHUN, N3y4aeMbIX XUMHEH,
Ouonoruei, actpoHomMuel u uznueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TPEAOCTaBISET HambOosiee sICHble 0o0pas3lbsl NPUMEHEHHsS HAyYHOTO METo1a
[IO3HAHUS, TO €CTh CI10C00a MOIYUEeHUs JOCTOBEPHBIX 3HAaHUH 0 MUpeE.
OpHa W3 TIIaBHBIX 3a1ad (U3UYECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUS
COCTOMT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHONH TI'paMOTHOCTHM M MHTEpeca K Hayke Yy
00yJaroIuXcsl.
W3yuenne ¢usznkn Ha 0a30BOM YPOBHE IMpEAIoiaraeT OBJIQJACHUE CIETYIOIUMHU
KOMIIETEHTHOCTSIMHU, XapaKT€PU3YIOLUIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:
e HAYYHO OOBSICHSTH SIBIICHUS;
e OILIEHUBATh U NOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBaHMS;
e MHTEPIPETUPOBATH JAaHHBIE W MCIIOJIB30BaTh HAy4yHbIE JOKa3aTeIbCTBA s
MIOJy4EHUs BBIBOJIOB.
emn wm3ydeHus: (U3WKU HA ypOBHE OCHOBHOI'O OOIIETO OOpa3OBaHHS OIPEICICHBI B
Konuenuuu npenonaBanus yueOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®@enepanuu, peanu3ylIIUX OCHOBHBIE 0011€00pa3oBaTeNbHbIE MPOTrPaMMBbl,
yTBepkAEHHON pemeHneM Komnernn MunucrepcrBa npocsenieHust Poccuiickoit @enepannn
(mpotoxkoi ot 3 aexadps 2019 r. Ne [TK-4BH).
enn n3yvyenus pu3uKu:
e IpHOOpEeTeHHE HHTEpeca U CTPEeMIIEHUS OOYyYaloIIMXCs K HaydHOMY HW3Y4EHHIO
MPUPOIBI, PA3BUTHE UX WHTEIUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEICTABIEHUM O HAydyHOM MeETOJE TMO3HaHus U (HopMuUpOBaHUE
HCCIJIEI0BATEIbCKOIO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

e (opmMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opmMHupoBaHME NPEICTABICHUNA O POIM (PU3MKM JUIsl pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE TPEICTABIECHWNW O BO3MOXHBIX cdepax Oynymeid mnpodeccruoHambHOM
JeATeNbHOCTH, CBA3aHHOU C (PU3UKOM, IMOIrOTOBKA K JAJIbHEHIIEMYy 00Y4YEeHHUIO B 3TOM
HanpaBJICHUU.

JlocTmkeHne STUX 1efed mporpaMMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO

00pazoBaHMs 00ecrieunBaeTCs PELICHUEM CIIEAYIOIINX 3a]a4:

e MpuoOpeTeHHWEe 3HAHUM O JUCKPETHOM CTPOECHUU BEILECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKHX, MArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpuoOpeTeHne YMEHUH ONUChIBATb U  OOBACHATH (U3NYECKUE SBICHUSA C
WCIIOJIb30BaHUEM IOJTy4YEHHBIX 3HAaHUMH;

e OCBOCHHME METOJIOB pELICHHs MNPOCTEHIINX pacu€THBIX 3a7ad C HUCIOIb30BAHUEM
(bu3nIeCcKuX MoieNiel, TBOPYECKUX U MPAKTHUKO-OPHEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMH HaONOJaTh TMPUPOAHBIE SBICHUS M  BBIIOJIHATH  OIBITHI,
nabopaTtopHble paboThl M SKCIEPUMEHTAIbHBIE HCCIECAOBAHHUS C MCIOIB30BAHUEM
U3MEPUTENIbHBIX PUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HHQOpPMANHEH (U3MUECKOTO CONCPIKAHUS, BKIFOYAS
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHMAX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLlIeHMBaHUEe UH(OpMAIIIH;

e 3HAKOMCTBO cO cepaMu NMpoheCCUOHATBHON e TeIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBaHHBIMU Ha JOCTHXKEHUAX (PU3NYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO 0OIIEero oOpa3zoBaHUs
orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kimacce — 68 gacoB (2 yaca B
HEJIETI0), B 9 KJjacce - 102 yaca 3 yaca B HEJIETTIO).

[Ipemiaraemslii B mporpamme o Gpusmke nepeyeHb J1abopaTopHbIX paboT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTeNb JelaeT BbIOOp MpOBEIEHHS J1abopaTOpHBIX paboT U
OIIBITOB C YYETOM HHIUBUIYAIBHBIX OCOOCHHOCTEH 00YJaroIUXCsl, CIIUCKA IKCIIEPUMEHTAIBHBIX
3aJJaHUH, Ipe/IIaraeMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOr' 0 9K3aMeHa 110 (pu3mKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHNU OKPYKAIOLIEr0 MUPA.

®usnka — Hayka o npupoze. ABneHus npuponapl. OUndecKkue SIBICHUSA: MEXaHUUYECKHE,
TEIJIOBBIC, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Ouznyeckne BeMUYUHBL. W3MmepeHue ¢uznueckux BenMuuH. DPU3NYECKHE MPUOOPHI.
[Torpemnocts n3Mepenuii. MexayHapoaHas CHCTEMAa €IMHHIL.

Kak ¢usuka u npyrue ecrecTBeHHblE HayKd H3ydaroT mpuponay. EcTecTBeHHO-HaydHBIN
METO/ TIO3HAHWsS: HaOIIOJeHHWEe, TOCTAaHOBKAa HAYYHOTO BOMNPOCA, BBHIABMIKEHHE THUIOTE3,
JKCIIEPUMEHT TI0 TMPOBEpKe THUMoTe3, oOBsicHEeHHWe HalmogaemMoro sBieHus. Onucanue
(bU3UYIECKUX SIBJICHUHN C TIOMOIIBIO MOZCIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®Dusnueckue MpUOOPH U MPOIEIypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITH(PPOBBIM

IpUOOPOM.

Jlabopamopnusie padomut u onvimel.

1. OrmpeneneHue UEHbI JeNIEHUs KAl U3MEPUTEIHLHOTO prbopa.
N3mepenue paccTossHU.

N3mepenune 00bE€Ma KUAKOCTH U TBEPAOTO TENA.
Omnpenenenre pa3sMepoB MabIX Tel.
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W3mepenue temmeparypbl TpH TOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIIEPATYPHI.
6. IlpoBemeHue uccleqOBaHUS IO TPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA MIApUKA,
NYLIEHHOI'0 TOPU30HTAIBHO, TEM O0oJIblIIe, YeM OOoJIbIIe BhICOTA ITYCKa.

Pa3nen 2. [lepBoHayaabHbIEe CBeIEHUSI 0 CTPOEHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mmepbl. ONBITHL, JI0Ka3bIBAIOLINE
JTUCKPETHOE CTPOEHUE BEIIECTRA.

JIBuxenne dacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHSI YaCTHUI] C TEMIIEpaTypoOu.
BpoyHoBckoe nBmxkeHue, auddys3us. B3anMopelicTBHE dYaCTHI[ BEIIECTBA: NPHUTSDKEHUE H
OTTAJIKUBaHUE.

ArperatHple COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH W  TBEPHIBIX
(kpucTammuyecknux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpavyuu.

1. Habmtonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmopenue nuddysun.

3. HaOmoneHue sSBICHHMA, OOBSICHSIOIIMXCS MPUTSHKCHUEM WM OTTAJKUBAHHEM YaCTHI]

BEIIECTBA.

Jlabopamopnovie padomut u onvimel.

1. OrueHka quaMerpa aToMa METOAOM PSIIOB (¢ UCIoNb30BaHueM (G oTorpaduit).

2. OnbIThl IO HAOJIOJIEHUIO TEMIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJICKYIIIPHOTO MIPUTSIKEHUS.

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHeE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE W HepaBHOMEpHOE ABMKEeHHE. (CKOpOCTb.
CpenHsst CKopocTb TP HEPAaBHOMEPHOM JBMKEHUH. Pacuér myTu U BpeMEHU ABUKECHHUS.

SlBnenne wHepuuH. 3aKOH WHEpUUH. B3aummoneilcTBuUE Tel KaKk NMPUYMHA H3MEHEHUS
CKOpOCTH ABW)XEHHs Tesl. Macca kak Mepa uHepTHocTu Tena. [lnmorHocts BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BElIEeCTBa.

Cuna kak XapakTepucTuka B3aumozeWcTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpa. SIBiieHMEe TAroTeHus W cuia Tsokectu. Cuia
TSOKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocth. CnoxeHue cui, HampaBJIEHHBIX IO
ofHOW mpsimoi. PaBHonelcTByromas cuin. Cuiia TpeHus. TpeHue CKOIbXEHHs U TPEHUE IOKOS.
TpeHue B mpupoe U TEXHUKE.

Hemoncmpayuu.

Habmtonenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenune ckopocTu NpsIMOIMHEWHOT O IBUKEHUS.
Habmntonenue siBleHUs: MHEPLUU.

HaGutoienne n3MeHeHus: CKopocTy P B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 110 B3aUMOJCHCTBUIO TEIL.

CrnoxeHue cuj, HalpaBJIEHHbIX 110 OJHON HPSIMOI.
Jlabopamopnusie padomul u onvimel.
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1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOrO JBIKEHHS (LIapUKa B KUAKOCTH, MOJEIU
AJIEKTPUUYECKOI'0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezneneHue cpeqHel CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa MO HaKIOHHOM
IIJIOCKOCTH.
OmnpezneneHue IOTHOCTU TBEPAOIO TeA.
OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKEHUs (IeopMarui) IpyKUHBI OT
MIPUIIOKEHHOM CHITBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIbKEHUS OT Beca Tella U
XapakTepa CONpPUKACAIOIUXCs TOBEPXHOCTEH.

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIECHUS U YBeIUYeHUs AaBlieHus. [laBieHue ra3a. 3aBUCUMOCTb
JaBJIEHUA Ta3a oT o0bEMa, TemnepaTypsl. [lepenaua naBneHuss TBEPABIMU TeJIaMH, KUAKOCTIMU
n ra3amu. 3akoH Ilackans. [IHeBMaTnyeckue MalMHBL. 3aBUCUMOCTb JABIEHUS JKUJIKOCTH OT
rnyounsl.  ['mapocrarnueckuit  mapamokc. CooOmarommecss cocyabl. [ 'mapaBiamdeckue
MEXAHU3MBI.

AtMochepa 3emsin u atMocdepHoe naBiaeHue. [IpuduHBI CyIIeCTBOBAaHUS BO3AYIIHON
obomoukn 3emmu. OmbiT Toppuuennu. M3mepenue aTrmochepHOro aaBieHHs. 3aBUCHMOCTD
aTMOC(epHOro JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [IpuOopel st u3MepeHus
aTMoC(hepHOT0 JaBJICHUS.

JleiicTBuE )XUIKOCTH U ra3a Ha MOrpy:KEHHOE B HUX Telo. BeiTankupatomas (apxuMenona)
cuia. 3akoH Apxumena. [Tnasanue ten. Bo3znyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTbH JABJIEHUS I'a3a OT TEMIIEPATYpBhL.

[lepenaua naBiaeHUs JKUIKOCTBIO U Fa30M.
Coobmarommecst CoCy/Ipbl.

I'mppasinueckuii npecc.

[TposiBiienue neiicTBus aTMOC(HEPHOro AABICHMUSL.
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3aBUCMMOCTh BBITAJIKMBAIOIICH CHJIBI OT O0BEMa MOTPYyKEHHOW YacTH Tela M
IJIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 1iaBaHUsL TeJl: IIaBaHUE WIH MOrpy’>XKCHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TNIOTHOCTEH Tena U KHUAKOCTH.

Jlabopamopnusie pabomut u onvimeul.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTrpy>KEHHOM B KUAKOCTD
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOLIEH CHJIbL, JIEMCTBYIOIIEH Ha Telo, MOTPy:KEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAJKUBAOLIEH CHJIBI, JCUCTBYIOIIEHM HaA TEIO B
JKAJIKOCTH, OT MACCHhI TeJIa.

OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCMMOCTh BBITAJIKUBAIOUIEH CUJIBI, IEHCTBYIOLIEH HA
TEJO B KUIKOCTH, OT 00BbEMA MOrPYKEHHON B MKHUAKOCTh YAaCTH TeJla U OT IMJIOTHOCTU
JKUAJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKM U ONpeleseHue eé
Irpy30I0AbEMHOCTH.

Pasnen 5. PaGoTa u MOIIHOCTB. DHeprus.
Mexannueckast pabora. MoIIHOCTb.
[IpocTeie MexaHU3MBI: pblyar, OJOK, HAKIOHHas TMJIOCKOCTh. lIpaBuiio paBHOBecHs

phlyara.

[IpumeHeHne npaBuiIa paBHOBECUS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHMKH.

KII/I mpocThix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexanudeckass sHeprusi. KuHetnueckas W mnoTeHUUalbHas »Heprus. lIpeBpainenne
OJTHOT'O BH/Ia MEXAHUYECKOW SHEPIUU B APYroi. 3aKOH COXpaHEHUS SJHEPIHU B MEXAHUKE.
emoncmpayuu.

1.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimeol.

1.

2.
3.
4.

8 KUIA

Omnpenenenre paboOThl CWIBI TPEHUS IPH PABHOMEPHOM JABW)KEHHM Tela IO
TOPU30HTAIbHON ITOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECUS pblyara.

N3mepenue KII/ HaKJIIOHHOH MIIOCKOCTH.

N3ydeHne 3aKkoHa COXpAaHEHU MEXAaHUYECKOW SHEPTUH.
CC

Pa3pgen 6. TemyioBhIe siBJCHUA.
OcHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOEHMs BenlecTBa. Macca

u  pasMm

Cppl aTOMOB MU  MOJICKYII. OHBITBI, MMOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHUA

MOJIEKYJISIPHO-KMHETUYECKOM TeOpuH.

Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHHM BemiecTBa. Kpucrammudyeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, KUJIKOCTEH U TBEP/IBIX TEJ HA OCHOBE TMOJOKECHHI
MOJIEKYJISIPHO--KMHETHYECKOW Teopuu. (CMaunmBaHHWE M KalWULIPHbIE sIBIEHUA. TeroBoe
paciidpeHue U cxarue.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOI'O JIBFDKCHHS YaCTHII.
Buytpennsas oneprus. CnocoObl HW3MEHEHHUS BHYTPEHHEW OSHEpPruM: Telionepeaadya Hu
COBCPILICHUEC pa60TI>I. BI/II[I)I TCIIoncpeaadyun: TCrjaonpoBOJHOCTb, KOHBCKI WA, U3JTYUCHUC.



KomnuecTtBO TEIUIOTHL. YIIenbHAs TEILUIOEMKOCTh BEIECTBA. 1emIOOOMEH M TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lmaBieHune w OTBep/AEBaHHUE KPHUCTALTUYECKUX
BEIIECTB. YJeNbHas TemioTra IaBieHus. llapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenne. YnenpHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHHUS.

Bnaxnocts BO3myXa.

DHeprus TOmMBa. Y IejabHasl TEII0Ta CropaHus.

[punmunsr paGotsr TemnoBeix asurarenet KIIJ[ temnmoBoro nsurarens. Temsoble
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHUS U MIPEBPAILCHUs SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.
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Hab6mronenne 6poyHOBCKOTO ABUIKEHUS.

Hab6monenue nuddysun.

Hab6mronenue siBeHnii CMauYuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Hab6ntonenue TeninoBoro paciimpeHust Ted.

H3menenure naBiaeHus ra3a Ipyu U3MEHEHHH 00bEMa M HArPEBAHUH UJTH OXJIaXKJICHUH.
[IpaBuiia u3mMepeHus TeMIepaTypsl.

Bune! Teronepenayu.

Oxax/ieHrue pu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHHH pabOThl BHEITHUMHE CUTIAMH.

. CpaBHEeHUE TEIUIOEMKOCTEN Pa3INYHBIX BELIECTB.

. Habmroienue xuneHus.

. HaOnroneHnune nocTostHCTBA TEMIIEPATYPhI IPU TUIABICHUH.
13.

Mopenu TenaoBeIX IBUTATENCH.

Jlabopamopnuie pabomel u onvimeul.

1.

A

10.
11.
12.
13.

OMnBITH O OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSKCHHSL.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB OBAPEHHON COJIM WJIM caxapa.

OnBITHI 110 HAOJIOIEHUIO TETVIOBOT'O PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBleHUs BO3AyXa B OalIOHE HITPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH [ABJIEHUSI BO3/yXa OT €ro o0bémMa u
HarpeBaHus WIN OXJIAKICHUSI.

[IpoBepka THMIOTE3bl JHWHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOHMKA JKHUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIEpaTypHhI.

Habmronenne n3meHeHns BHYTPEHHEW SHEPTUU Tella B Pe3yJibTaTe TEIuIonepeaaun 1
paboThI BHEIITHUX CHUIL.

HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEITUBAHUY XOJIOIHOW U TOPsSTYEH BOIBI.
OrmpeneneHne KONMMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM MpU TEMI00OMEHE ¢
HarpeThiM METAUTHYECKUM IIUITHHIPOM.

Ornpenenenue yaeIbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ucnapeHusl.

Ornpenenenne OTHOCUTEILHON BIAKHOCTH BO3/1yXa.

Ornpenenenue yAaeabHON TEIJIOTHI IJIABJICHUS JIbA.

Pasznen 7. JjekTpuyecKue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Ten. JlBa pona 3JIEKTpUUECKHX 3aps/ioB. BaumojelcTBre 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBHUSL 3apsDKEHHBIX TEJl OT BEJIMYHMHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEJIaMH ).



DnekTpuyeckoe nosne. HanpsEHHOCTh 3JeKTpruiecKoro nojs. [IpuHnun cynepno3uuuun
ANEKTPUYECKHUX ToJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaoB. DJIEMEHTapHBIN AJeKTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3aps/ia.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYLIECTBOBAHUSA JJEKTPUUYECKOrOo TOKa. McTouHMKH
MOCTOSIHHOT'O TOKa. JIeHCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUN TOK B JKUJIKOCTSX U ras3ax.

Onektpuueckass uenb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHuBiIeHUE
MPOBOJIHUKA. YIETbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma I ydacTKa Ienu.
[TocnenoBarenbHOE U MapaJLIEIbHOE COETMHEHUE TPOBOAHUKOB.

PaGoTra 1 MOLTHOCTh TEKTPUUECKOT0 TOKa. 3akoH J[oyms—JIeHna. DnexkTpuueckue nemnu
Y OTpeOUTENN NEKTPUUYECKOi sHepruu B 0bITy. KopoTkoe 3aMbIkaHue.

ITocTosiHHBIE MarHuTHl. B3anMoOJeHCTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe MoJI€.
MaruauTHoe nojie 3eMJIM U €ro 3Ha4YeHue IS )Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHoe mose
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOIO IO
Ha TPOBOJHUK € TOKOM. OJEKTpPOJBHUrareilb IOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue  3yeKTpoMarHUTHOM uHAykuumu. IlpaBuno Jlenuna.
Onektporeneparop. CHocoObl TMOMYyYEHUS] DJIEKTPUUECKOW DHEPrHH. JIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

emoncmpayuu.

DJeKTpu3aus Teil.
JIBa pona 3JIEKTpUYECKUX 3aps/10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
Y CTpolCTBO U AEHCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHIYKIUS.
3aK0H COXpaHEHUS AIEKTPUUECKHUX 3apsiIOB.
[IpoBOIHUKYN U AUDIIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIA.
HcTouHnKy MOCTOSIHHOTO TOKA.
JIeficTBHS SIIEKTPUYECKOT O TOKA.
. DJIEKTPUUYECKHUM TOK B KHJIKOCTH.
. T"a30BbIi1 pazps.
. I3Mepenue cuiibl TOka aMIepMeTpOM.
. I3MepeHue 351eKTprYecKoro HarpsKEeHUs BOJIbTMETPOM.
. Peocrar 1 MarasuH CONpOTUBIICHUN.
. BzanmopeicTBre MOCTOSIHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUsI MOTIOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX NOJIEH MOCTOSHHBIX MAarHUTOB.
. OmbIT Dpcrena.
. MarnuTtHoe nojie Toka. DJIeKTPOMAarHur.
. JlelicTBME MAarHUTHOT'O MOJISI HA TPOBOJAHUK C TOKOM.
. DJEeKTpOJBUTATENb OCTOSTHHOTO TOKA.
. UccnenoBanue siBneHUs 3J€KTPOMATHUTHON MHIYKIIUU.
. OnbiTel Dapages.
. 3aBUCHMOCTb HallpaBJI€HUsI MHAYKIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMS.
. DJIEKTPOreHepaTop MOCTOSHHOT O TOKa.
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Jlabopamopnuie padbomel u onvimeol.

OMnBITH MO HAOTIOACHUIO STICKTPU3AINH T€T HHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue necTBUS 3JEKTPUUECKOTO MOJIS Ha MPOBOJHUKHU U IUAJIEKTPUKH.
COopka u mpoBepka padOThI AJTEKTPUUECKON TN MTOCTOTHHOTO TOKA.

W3mepeHue U peryaupoBaHue CHIIBI TOKA.

N3mepenue u perynmupoBaHuie HAMIPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHHUS

o Uk wN e

pe3ucTOpa ¥ HaIPsLKEHUS Ha PE3UCTOPE.

7. OmbITEl, JEMOHCTPUPYIOIIME  3aBUCHMOCTb  JJIEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAJAN ITOIIEPEYHOr0 CEYEHHs U MaTeprala.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH IPHU IOCIEAOBATEIbHOM COECIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia [yid CUJIbI TOKA NIPYU NapajIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI IEKTPUUECKOI0 TOKA, UIYILEro Yepe3 pe3ucCTop.

11. OmnpeneneHre MOIHOCTH 3JIEKTPUUYECKOr 0 TOKA, BBIIEISIEMOM Ha PE3UCTOpE.

12. HMccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYLIErO Yepe3 JIAMIIOUKY, OT HAIpsLKEHUS
Ha Heu.

13. Onpenenenne KIIJI HarpeBarens.

14. HMccnenoBanne MarHuTHOTO B3aMMOJICHCTBHS ITOCTOSSHHBIX MarHUTOB.

15. I3yyeHre MarHMTHOIO TOJII TIOCTOSHHBIX MAarHUTOB INpU HX OOBEJUHEHUU U
pa3ieneHun.

16. MccrnenoBanue AeCTBUS YIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI B3aNMOJAECHCTBUSA KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIllpaBJIE€HUs TOKA B KaTYIIIKE.

18. M3ydeHue neiCTBHASI MarHUTHOTO ITOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3y4eHue paboThl 3JEKTPOIBUTATEIIS.

20. Uzmepenue KIIJI anekTponBUraTeabHON yCTAaHOBKH.

21. OnbITHl M0 MCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHAYKLUUU: HCCIIEIOBaHHE
M3MEHEHUH 3HaY€HMS U HaIllpaBJICHNs NHIYKLIMOHHOIO TOKa.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOrO JBMKEHUsA. PaBHOMEpHOe mpsAMONMHENHOE JBMXKEeHME. HepaBHOMepHOE
npsMOIMHENHOEe aBM>KeHHe. CpenHsAs M MIHOBEHHAs CKOPOCTb Tella IIPM HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMonnHelHoe aBuxkenne. CBoboaHoe nagenne. OnbIThl
INamunes.

PaBHOMepHOe IBMKEeHHE MO OKpykHOCTH. Ilepuon u yacrora oOpamenus. JluneitHas u
yriaoBasi CKopocTH. LleHTpocTpeMHuTeNnbHOE YCKOPEHHE.

ITepsbiit 3akoH HeroTtoHa. Bropoii 3akoH Herorona. Tperuit 3akoH HerotoHa. IIpnHnmn
CYIEPIO3ULINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHUS CKOJBXEHUS, CUJIa TPEHUS
MOKOS1, APYTUE BUBI TPEHHUSI.



Cuna TsKeCcTH M 3aKOH BCEMUPHOIO TATOTEHUSA. YCKOpEHHE CBOOOJHOIO MaJeHUs.
JBuxenue naHer Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocts u
IIEPETPY3KH.

PaBHoBecue MaTepuanbHOU TOYKUA. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OCBIO BpalleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne umnyinbca. MMnynbc cuibl. 3aKOH COXpaHEHHUs HMMITYIbCA.
PeaktuBHOE 1BMKEHUE.

Mexanudeckas padota ¥ MOIIHOCTB. PaboTa cui TspkecTH, yrnpyrocTd, TpeHus. CBsi3b
Hepruu MU pabotel. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
[TorenumanbHas sHeprus cxxaroi npyxuHsl. Kunernueckas sHeprusa. Teopema 0 KHHETUYECK OU

SHEPruM. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.
Hemoncmpayuu.

1.
2.

o v W
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10.
11.
12.
13.
14.
15.
16.

Habmtonenne MexaHM4ecKoro ABMKEHHS TeJla OTHOCUTENILHO PA3HBIX T OTCUETA.
CpaBHeHHME TyT€ M TPACKTOPUU JBUKEHHS OJHOI'O M TOTO € TeJa OTHOCUTEIHbHO
Pa3HBIX TEJI OTCUETA.

N3mepenne cKOpoCTH U yCKOPEHMS IPSIMOJIMHEHHOT O ABUKECHUSI.

WccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKEHUSI.

Habmroienue nBM>XKeHUs Tela 0 OKPYKHOCTH.

Habnroienne MexaHnyecKkux sIBICHUN, MPOUCXOSAIINX B cucTteMe orcuéra «Temexkay
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOUHeTa (GU3UKH.
3aBHUCUMOCTh YCKOPEHUS TEJIa OT MACCHI TeJIa U IEUCTBYIOIIEH HA HETO CHUJIBI.
Habmtonenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUH.

Ilepenaua ummynsca Ipyu B3aUMOAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUHU TIPH B3aUMOACHCTBUU TEJI.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOIEHCTBUH.

CoxpaHeHre UMITyJIbca IPU a0COTIOTHO YIPYTrOM B3aUMO/ICHCTBUU.

HabuntoieHue peakTHBHOIO ABMXKEHUS.

CoxpaHeHHe MeXaHUYeCKOH YHEpruu MpHU CBOOOJHOM MaICHUH.

CoxpaHeHre MEXaHHUYECKON 3HEPTUU MTPH IBUKEHUU Tea MO/ JeHCTBUEM MIPYKUHBL.

Jlabopamopuusie padomul u onvimel.

1.

KoncrpyupoBanue Tpakra i pa3roHa U JajibHEHIIEro paBHOMEPHOTO JIBUKEHUS
HIapyuKa I TEJIEKKH.

Omnpenenenre cpelHel CKOPOCTH CKOJNbKEHUs Opycka WM JBMKEHHS IIapUKa IO
HAaKJIOHHOW IJIOCKOCTH.

Omnpenenenre yCKOpeHHs] Tela IMPH PAaBHOYCKOPEHHOM [BHKEHHHM I10 HAKIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBHIKEHUU 0e3
Ha4yaJbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: eciau MNP PABHOYCKOPEHHOM JIBMDKEHHMHM O3 HauyalbHOU
CKOpPOCTH HyTH OTHOCATCA Kak psJl HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS! CKOJBXKEHHSI OT CHUJIBI HOPMAIbHOIO
JTaBJICHHUS.

Omnpenenenne kKodpuMeHTa TPEHUS CKOIbKECHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.



10.

11.

Omnpenenenue paOOThl CHJIBI TPEHHs IPU PAaBHOMEPHOM JIBXKEHMHM Tela IO
TOPU30HTAJIbHOM IIOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIPYrocTH NpU MHOABEME Ipy3a C MCIOJIb30BaHUEM
HETOJBUKHOI'O U TIOJIBUYKHOI'O OJIOKOB.

M3ydeHne 3aKk0Ha COXPAaHEHUs YHEPTUU.

Pa3gen 9. Mexannueckue KoJe0aHud U BOJIHBI.

KonebarensHoe JBHXKXCHHUC. OCHOBHBIE XAPaKTCPHUCTHKHU KOJIEOAHHI : nepuona, 4acrora,

aMIUIMTyna. MareMaTndecKuil W IpYXKHHHBIA MasTHUKH. lIpeBpamieHune sHeprum npu
KOJ1e0aTeIbHOM JIBUKEHUH.
3aryxarouiue kojedanus. BreiHyxneHHble KonebaHus. Pesonanc. MexaHudyeckue BOJHBI.

CBoiicTBa MexaHUYECKUX BOJIH. [IposiosibHBIEC U MONIepeuHble BOJIHBIL. [[JTMHA BOJIHBI U CKOPOCTD
e€ pacripocTpaneHusi. MexaHW4YeCKHE BOJTHBI B TBEPAOM Tele, CCUCMUYECKUE BOJIHBI.
3Byk. [ poMKOCTB 3BYKa 1 BhIcOTa TOHA. OTpaxkeHue 3ByKa. MH(pa3ByK U yIbTpa3BYK.
emoncmpayuu.

AN A A

Habmtonenue xoneOaHMii TeJ O IEHCTBUEM CUJIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmtonenue koneOaHuii rpy3a Ha HUTU U HA TIPYXKHHE.

Habutoienue BeIHYKIEHHBIX KOJIe0aHU U pe30HaHca.

PacnpocTpanenue npoAoNbHbIX U MONEPEUHBIX BOIH (Ha MOJIENN).

Habuntoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI PE3OHAHC.

Jlabopamopnuie pabomel u onvimeol.

1.
2.
3.

7.

OnpeﬂeneHHe YaCTOThI U ICPUOAa KOJIC6aHHI>'I MaTeMaTH4YCCKOro MassiTHHKA.
Omnpenenenre 4acToThl U epuojia KonedaHuil Npy>KMHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHUoJa KOJEOAaHUN MOABEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepUoJa KojdeOaHUN NMPYKMHHOTO MAasSTHHKA OT MacChI
rpysa.

[IpoBepka HE3aBUCMMOCTH TiepHoja KoJeOaHWil Tpy3a, MOABEIICHHOTO K HHUTH, OT
MAacchl rpy3a.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Iepuojia KojJedaHui HPYKMHHOIO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHusi CBOOOAHOIO NaiCHHUS.

Pa3gen 10. DiieKTpoMarauTHoe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoJie. DJEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BoJH. [IIkaya 3ekTpoMarHuTHBIX BOJH. MICno/ib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM

CBA3U.

DnekTpoMarauTHas mpupoaa ceera. CKkopocTh cBeTa. BoHOBEIE CBOICTBA CBETA.
Hemoncmpavyuu.

1.
2.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHoBrIE cBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimoi.

1.

I/I3yquHe CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIBLHOTO TCJ'IG(I)OHa.

Pasnen 11. CeToBbIe SIBJICHHUS.
JlyueBass monens cera. Mcrounuku cBera. [IpsmonnHENHOE pacrnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.



[Ipenomiienue cBeta. 3aKOH IpesioMiieHus: cBeTa. [loTHOe BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonb3oBaHue MOITHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydueir B nuH3e. OmnTmdyeckas cucteMa ¢oToammapara, MHKPOCKOINA |
teneckona. ['na3 kak ontuydeckas cucteMa. bIu3opykocTh U 1anbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiThl HptoToHa. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Jucniepcus ceera.

Hemoncmpayuu.
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[IpsimonuHENHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuyenue n300pa>keHH B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue caera.

ONTUYECKUH CBETOBOI.

Xop my4eit B coOuparoiei aunse.

Xop y4der B pacCeuBarolIen JIMH3E.

[ony4yenue n300pakeHU C TOMOIIBIO JTHH3.

[Ipunun neiictBus doroanmapaTa, MUKPOCKOIA U TEIECKOIA.

10. Mogens rias3a.

11. Pa3znoxxenue 6em0ro cBeta B CIEKTP.

12. Tlomyuenue Gesoro cBera Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnsie padomul u onvimel.

1.
2.

N o v s

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHUSI CBETOBOTO JIyda OT YIJiia IaJICHHUS.
N3yuenne xapakTepuCTUK U300paKeHUs IPEAMETA B IFIOCKOM 3epKasie.

HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIICHHUSI CBETOBOT'O JIyda OT yrjia MaJeHus Ha
IpaHUIIEe «BO3TYX—CTEKIIO.

[Tonmy4yenune n300pakeHU ¢ TTOMOIIBIO COOMPAFOIIEH JTMH3HI.

Onpenenenne GOKYCHOTO pACCTOSHHSI U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OMBITHI O Pa3NOKEHUI0 OEOro CBETa B CIEKTP.

OnbITHl IO BOCHPUATHIO IIBETa MPEIMETOB INMPH HMX HAOIIOJCHUH 4Yepe3 IBETOBBIC
(UIBTPHI.

Pa3pnen 12. KBanTtoBuI€e siBJIEHHS.

Omneitel Pesepdopna u mnanerapuas moaens aroma. Mojens atoma bopa. Mcnyckanue u
noryiouieHue cBera aroMoM. KBanTel. JInHeHyaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mogmens aromHoro sapa. M3orombel. PanuoaktuBHbIe mnpeBpamieHusd. I[lepuon
noyiypacnaja aTOMHBIX sIJIEp.

Snepubie peakuuu. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YHMCEN. DHEPIUs CBSI3U
aToMHBIX snep. CBs3b Macchl M dHepruu. Peaknuu cunHte3a u jaeneHus sgep. Mcrounukm
sHepruu CosiHLIA U 3BE3NI.

SnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JTy4€HUs U TOTJIOIIEHUS.

CrieKTphl pa3nuuHbIX T'a30B.

Cnekrtp Bogopoa.

HaGutoienue tpexoB B kamepe Buiibcona.

Pabota cuérunka HOHU3UPYIOLINX U3ITYYEHU.

Perucrpanus nsiydeHust NpUPOJHBIX MUHEPAIIOB U IIPOLYKTOB.



Jlabopamopnuie padbomel u onvimeol.

1. HaOmroneHue CIUIOMHBIX U TMHEHYATHIX CIIEKTPOB H3ITYUCHHUS.

2. HccnenoBaHue TpEeKOB: M3MEpPEHHME HSHEPTMM YACTHIBI 110 TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. HM3mepeHue paanoakTUBHOrO (poHa.

IHoBTOpHTE/ILHO-0000IIAIOIIHIT MOLYJIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb MpPEAHAa3HAYeH sl CUCTeMaTH3alMu U
000011IeHNS TPEMETHOIO COIEP KAHUS U ONBITA 1€ATEIbHOCTH, MPUOOPETEHHOIO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a Takke Ul MOJrOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 9K3aMEHY IO
¢uzuke U1t 00ydaromuxcs, BBIOPABIIKUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wM3ydyeHUM JAHHOTO MOJIYJS PEIM3YIOTCS M CHCTEMATU3UPYIOTCS  BUIbI
NEATENbHOCTH, HAa OCHOBE KOTOPbIX OOECIEUMBAETCA JIOCTHIKEHHUE MPEIMETHBIX U
METAaINpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (HopMUpYETCs eCTeCTBEHHOHAYYHAs
I'PaMOTHOCTb: OCBOEGHHE HAYYHBIX METO/IOB MCCIEIOBAHUS SBJICHUN NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHHUSMHU OOBACHATH (PU3MUECKUE SBICHUS, MPHUMEHSSA TONyYCHHbIE 3HAHUS,
pelarh 3a7auu, B TOM YHUCJI€ KaYeCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[IprHIMIIMAIBHO IEATEIbHOCTHBINA XapaKTep TaHHOIO paszelia pealn3yercs 3a C4ET TOro,
YTO 00Y4YaroLI1ecs BBITOIHAIOT 33/1aHUS, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKUE SBIICHUS
B OKPY>KaIOIllel IPUPOJIE U MIOBCEAHEBHON KU3HU;

WCIIONIb30BaTh HAayYHbIE€ METOJbl MCCIEA0BAaHUS (PU3NYECKUX SIBICHUN, B TOM YHUCIE IS
IIPOBEPKU THIIOTE3 U MOIYUEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBbI HauOosiee BaXHBIX JOCTHKCHMH COBPEMEHHBIX TEXHOJOIHIA,
HalpuMmep, MPAKTUYECKOTO HCIONb30BAHUS PA3IMYHBIX HCTOUYHHUKOB HHEPIMH Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHMsI BCEX N3BECTHBIX BUJIOB YHEPTUU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

W3yuenne Qu3MKM Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs HAIPaBICHO Ha

AOCTHXKCHUEC JIMYHOCTHBIX, MECTAIPCAMCTHBIX U IMTPEAMCTHBIX O6pa?>OBaT€J'II)HI)IX PE3YIbTATOB.

B pesynpraTe u3ydenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIET0 o0Opa3oBaHUS Y

oOydarorierocst 0yayT cOpMHPOBAHBI CIIETYIONTNE TUYHOCTHBIE PE3YIbTaThl B UaCTH

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

— MPOSIBJICHHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3NYECKOM
HayKH;

— IIGHHOCTHOE OTHOLICHUE K JTOCTHKEHHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpa’*KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)KJICHHH OOIECTBEHHO 3HAYMMBIX M ATHUECKHX
po0sieM, CBSI3aHHBIX C MPAKTHUECKUM PUMEHEHUEM JTOCTIDKEHUN (PU3HKH;

— OCO3HaHUE BaXHOCTH MOPAIbHO--3THYECKUX MPUHLIUIIOB B I€ATEIbHOCTH YUEHOT'O;

3) 3cTeTHYeCKOro BOCIIMTAHUS

— BOCIPUATHE 3CTETMUYECKMX KauecTB (PU3NYECKON HayKH: €€ rapMOHHUYHOI'O IMOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HAHUE LIEHHOCTH (PU3MYECKOW HAyKH KaK MOLIHOIO MHCTPYMEHTA IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHEHIIEH COCTABIISIIONIEN KYJIbTYPBI;

— pa3BUTHE HayyHOH JII0003HATEIBHOCTH, MHTEPECca K UCCIIEJ0BATENbCKOM e TeTbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbs H IMOLMOHAJIBLHOI0 0JIArONOJIYyYHsI:

— OCO3HaHUE IIEHHOCTH 0e30macHOro obpas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAXKHOCTH IIpaBWJ O€30IacHOro IOBEJEHUS Ha TpaHCIOpTe, Ha J0porax, c
AIIEKTPUYECKUM U TETUIOBBIM 000PYOBAHNEM B IOMAIIHUX YCIIOBHSIX;

— c(OpMHPOBAHHOCTH HaBBIKA pPe(IEKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOro
K€ IIpaBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTMBHOE Y4acTH€ B PELICHMM MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, 00pa3oBaTelbHOM
OpraHM3aliu, Tropoja, Kpas) TEXHOJIOTMYECKOW M COLMAJIbHOM HalpaBICHHOCTH,
TpeOYIOLINX B TOM YHCIe U (PU3MUECKUX 3HAHMIA;

— MHTEpEC K MPAKTUYECKOMY U3YyUEHUIO IPOQECCUi, CBA3aHHBIX C (PU3UKOM;

7) 3K0JI0OTNY€CKOr0 BOCIIMTAHMS:

— OpHMEHTalMsl Ha MpUMEHEHHe (U3MUECKMX 3HaHUM A pelleHus 3afady B 00JIACTH
OKpY’Karolllel cpenibl, TUIAaHUPOBAHUS TOCTYNKOB U OIEHKHM UX BO3MOXHBIX IOCIEACTBUN
JUISL OKPY KarOLIeH cpenbl;

— OCO3HaHUE II100aJIBHOI0 XapaKTepa HKOJIOrMUECKUX MPOoOIeM U MyTel UX pelieHus;

8) ajanTannu K M3MEHSIIOIIMMCS YCJIOBUSIM COLMAIBHON U NPHPOIHOI cpeabl:

— TOTpeOHOCTh BO B3aUMOICUCTBUU TIPU BBINOJHEHWU UCCIEIOBAHUA U TPOEKTOB
(bu3nYecKoil HalPaBICHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM APYTHUX;

— IIOBBIIIEHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO 1EATEIbHOCTD;

— TOTpeOHOCTh B (OPMUPOBAHMHM HOBBIX 3HAHHUH, B TOM 4YHCIEe (OPMYJIHMPOBATH HJIEH,
MOHSTHUS, TUIIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

— OCO3HaHUE JIe(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCT! (DU3UKH;



e — IUIAaHUPOBAHUE CBOCT'O pa3BUTHUA B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/I‘IGCKI/IX 3HaHHI>i;

e — CTPCMJICHHEC aHAJIM3UPOBATH WU BLIABIATH B3aUMOCBA3U IPUPOAEL, O6HI€CTBa 1 3KOHOMHMKH,
B TOM 4YHUCJIC C UCITIOJIb30BaHHEM (I)I/I3I/I‘leCKI/IX 3HaHI/II71;

e — OICHKAa CBOWX JICUCTBUU C YYETOM BIIMSHHUS HAa OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
TJIO0AJILHBIX TTOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesymbrate oOCBOGHHsS TpOrpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBanusi y oOyvatomerocs OynyT chopMUpOBaHBI MeTaNpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME TIO3HABATEIbHbIC YHHUBEpCAJIbHBbIC YUeOHBIE JCHCTBHS, KOMMYHUKATHUBHBIC
YHHUBEpCalIbHbIE YUEOHbIE NEHCTBUS, PETYISTHBHbIE YHUBEPCATIbHbIE yueOHbIE AEHCTBHUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIBHBIC yqeﬁm,le JeHCcTBUA

Ba3oBble JJoruueckue AeiicTBUA:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUI);
yCTaHABIIMBAThH CYIIECTBEHHBIM MPHU3HAK KIaCCU(UKAIIMKI, OCHOBAHUS Ui 0000IIeHIUS
Y CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (pakTaX, JAHHBIX H
HaOIIOJIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SBJICHUSIM;

BBISIBIIATH TPUYMHHO--CJICICTBEHHBIE CBSI3U NPH W3Y4YeHUM (DU3MUYECKHUX SIBICHUH WU
MPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAaHUEM JEJYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PM3NICCKUX BEITHMUNH;
CaMOCTOSITENIbHO  BBIOMpaTh croco0 pemieHUss ydyeOHOM  (usnueckod 3amayu
(cpaBHEHHE HECKOJBKMX BApHAHTOB pEIICHWs, BHIOOp HambOoliee MOIXOMAIIETO C
Y4ETOM CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebLCKHe AeiiCTBHA .

HCIOJIb30BaTh BOMPOCH! KAK UCCIEI0BATEILCKUII HHCTPYMEHT IMO3HAHUS;

MPOBOJIUTH IO  CAMOCTOSITEIBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIO0XKHBIN
(bu3HUECKUI IKCTIEPUMEHT, HEOOJBIIOE UCCIIeIOBaHHE (DU3MIECKOTO SIBJICHHUS,
OLIEHHWBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAIIHIO, TTOTYYEHHYIO B XOJ€
KCCJICIOBAHUS UJIM SKCIIEPUMEHTA;

CaMoCTOATENbHO  (popMysHpoBaTh OOOOIIEHHWsT W  BBIBOABI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOIOICHNS, OTBITA, UCCIICTOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajibHEIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEATNOIOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Paborta ¢ nngopmanmeii:

IPUMEHATh Pa3IMYHbIe METO/bl, MHCTPYMEHTBl M 3alpochl NMpPHU IMOHMCKE U OTOOpe
MHGOPMALIUY WU TaHHBIX C YIETOM MPEUIOKEHHON ydeOHOi (hru3ndecKoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(DOPMAIUIO Pa3IHUHBIX
BUJIOB ¥ (pOpM IIpEACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMy HpeAcTaBiIeHUus HHPOpMaALMM U
WUTIOCTPUPOBATh peIlaeMble 3aJlaud HECIOKHBIMU CXEMaMM, JAWarpaMMaMy, HHON
rpaduKoi ¥ UX KOMOMHALIUSMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHS:



B XO0/€ OOCYXJEHUs Yy4eOHOro maTepualia, pe3ybTaTOB JIA0OpaTOpPHBIX paboT u
MIPOEKTOB 33/1aBaTh BOMPOCHI IO CYHIECTBY 00CYKIAaeMOW TeMbl U BBICKA3bIBATh HJICH,
HalleJICHHbIE Ha PellieHUEe 33/1a4u U MOAJIep:KaHue OJ1aroxenareIbHOCTH O0IICHNUS;
COIMOCTABIIATh CBOM CYXJEHUS C CYXICHUSMU JIPYTUX YYAaCTHUKOB JUAjora,
OOHapyKUBaTh pa3INyure U CXO/ICTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

NyOMMYHO  TPEJICTaBIATh  Pe3yJabTaThl  BBIIOIHEHHOTO  (PU3UYECKOrO  OIbITa
(aKCmIepuMeHTa, UCCIIEIOBAHNUS, TTPOCKTA);

MOHMMAaTh W WUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJTbHOU pPaOOTHI
IIPH pelIeHUH KOHKPETHON PU3NYECKON MPOOIIEMBI;

NPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH JACHUCTBHUS MO €€
JOCTUKEHUIO: PACIpelesaTh PO, OOCYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh PalOThHI, JAOCTHras KaueCTBEHHOIO pe3ysbTara IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHHUPYS CBOM JIEUCTBUS C IPYTHUMH YJIEHAMU KOMaH/IbI;
OLICHMBAaTh KAuyeCTBO CBOEr0 BKJIaga B OOMMIA TPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSTEIHLHO C(HOPMYITHPOBAHHBIM YUYACTHHKAMU B3aUMOJICHCTBUS.

PeryasiTuBHBIC yHUBepcaIbHbIe y4eOHbIE 1eiCTBHSA

Camoopranm3anus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX JUIsl pELICHUS
¢bu3nvecKux 3HaHUM;

OPUEHTHPOBATHCS B PA3NMYHBIX IMOAXO0AAX NPHUHIATHS pelIeHud (MHIUBUAYAIbHOE,
IIPUHATHE PELIECHUS B IPYIIIIE, IPUHATHE PELIEHUI IPYNIION);

CaMOCTOSITENIHO COCTABJIATh ITOPUTM pELICHUs (PU3MYECKON 3ajaud WId IUIaHa
WCCIICIOBAaHUST C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBAaTh IIPeUIaracMble BApUaHThl PELICHUI;

JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIIECHUE.

CaMOKOHTPO.1b, SMOIMOHAIbHBII HHTE/IEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAallUH U IIpeyIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh NPUYMHBI JIOCTH)KEHUS (HEJOCTHIKEHUS) pe3yiabTaToOB JEATENIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTH (B TOM YHCJIE B XOJ BBINOTHEHUS (PU3NYECKOTO
UCCIICIOBAaHMUST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIUXCS
CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM;

CTaBUTb Ce0s1 Ha MECTO JAPYrOro 4esIoBeKa B XOZAE CIOpa WM JAUCKYCCUU HAa HAYYHYIO
TE€MY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

MpHU3HABATh CBOE MpaBO HAa OMMOKY NpU pemIeHWH (GU3NYECKUX 3ajad WU B
YTBEPKJICHUAX HAa HAy4YHBIE TEMBI M TAKOE XK€ IIPaBO APYyroro.

INNPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 7 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxarb C()OPMHUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:



UCIOJNb30BaTh IOHATHSA: (PU3MUECKHE M XUMHUUYECKHE SBJIEHMs, HaOI0JEeHUeE,
HKCHEPUMEHT, MOJAEIb, TUMOTe3a, eUHULbI (PU3MUECKUX BEJIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSHUS BeliecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOe), MEXaHUIECKOE
IBUKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOAEHCTBYIOIIast cuia, aedopmanus (ympyras, IIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECs COCY/IBI,

pasnuyath sBiaeHus (Iuddy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BEIIECTBA, PaBHOMEPHOE
JBUKEHHME, HEPaBHOMEPHOE JBUKEHHE, UHEPIUS, B3aUMOAEHCTBHE TEJ, paBHOBECUE
TBEPIBIX TEJI C 3aKPeIIEHHOM OChbI0 BpalleHMs, Iepejada JaBjieHUs TBEPABIMU
TeJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHue, [IJIaBaHue TeJl, IPeBpalleHus
MEXaHUYECKOW YHEPTUHU) 110 OIMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX AaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHHE U3yYCHHBIX (PU3MYECKUX SBJICHUN B OKPYXKAIOLIEM MHUPE, B
TOM 4yHcie (pu3MyecKue SBICHMS B IPUPOJE: MPHUMEPHl JBUXKEHHUS C pa3IUUHBIMU
CKOPOCTSIMH B JKMBOW W HEXHUBOMU IPUPOJE, NECUCTBUE CUIIBI TPEHHS B NPUPOIE U
TEXHUKE, BIMAHUE aTMOC()EpPHOro MAaBi€HHs Ha KMBOM OpraHusM, IUIaBaHUE PHIO,
pplyary B TeJ€ YeJ0BEKa, IPU 3TOM IEPEBOAUTH IMPAKTHUUECKYIO 3ajady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3MUECKUX SIBICHUM;

OIKCHIBaTh N3Y4YEHHbBIE CBOMCTBA T€N U (PU3NYECKUE SBJICHUS, UCIONB3Ys (pu3nueckue
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYThb, CKOPOCTb, CpEIHSs
CKOpOCTb, CHJIa YNPYrOoCTH, CHUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBleHUE
(TBEpmOro TeNa, XHUJAKOCTH, Tasza), BHITAJKUBAIOIIAs CHJIAa, MEXaHWYecKas paboTa,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QUIMEHT TMOJe3HOro ACHCTBUS
MEXaHU3MOB, KHHETHYECKash M MOTEHIMAIbHAS SHEPrus), MpH ONUCAHUH IPABHIBLHO
TPAKTOBaTh (PU3MUECKHI CMBICT HCIOIb3YEMbIX BEIUUNH, MX 0003HAYEHUS U €UHULIBI
(GU3NYECKUX BEIMYMH, HAXOAUTHb (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEIMYUHY C JPYTUMH BEJIUYMHAMM, CTPOUTh TpapUKH M3YYEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIINYMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHHUS M TPOLECCHI, MCIOIb3Ys
[paBUJIa CJIOKEHUsS cUil (BIOJb OAHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackainsd, 3akoH
Apxumena, NMpaBWJIO paBHOBeCUs pbluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPaHCHMsI MEXaHMYECKOW DSHEpruu, IpU OSTOM JaBaTh CIOBECHYIO
(GopMyNnHpOBKY 3aKOHA U 3AIMCHIBATh €r0 MaTEMATUUYECKOE BHIPAKEHHE;

OOBACHATh (PU3MUECKHE SIBJICHMSA, NPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBISATh PUUYUHHO-
-CIIJICTBEHHBIE CBSI3HM, CTPOUTh OOBACHEHHE U3 1—2 JIOrMUYECKMX LIaroB ¢ ONOpOW Ha
1-2 wu3yuyeHHBIX CBoOWcTBa (U3HYECKHX SBICHHUN, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacu€THele 3adauyud B 1—2 1eicTBHs, MCNONB3ysd 3aKOHBI U (OPMYIIBL,
CBsI3bIBAlOIME (U3UYECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/a4yd
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3NUYECKUE BEIWYUHBI B (POPMYJIBl U
MPOBOJUTH PACUYETHI, HAXOAUThH CIIPABOYHBIC JIAHHBIE, HEOOXOAUMBIC IJIsl pEIIeHUs
3ajjay, OLIEHUBATh PEATMCTUYHOCTD MOJy4E€HHON (PM3NYECKON BETUYMHBI;
pacrio3HaBaTh TNPOOJIEMBI, KOTOpPbIE MOXXHO PELIMTh TNPU MOMOIIM (PU3HUECKHX
METOI0B, B OINHCAaHUM HCCIEAOBAHUS BBIICIATh IPOBEPSEMOE IMPEANONIOKEHUE



(rumortesy), pa3iuyaTb U HHTEPIPETHUPOBATh MOJMYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKY B XOJI€ OIBITA, JIeNIaTh BHIBOJIBI IO €r0 pe3yJbTaTam;

MIPOBOAUTDH ONBITHI MO HAOMIOEHUIO (PU3NUYECKUX SIBJICHUN WM (PU3NYECKHX CBOICTB
Tel: (QOpMyJIHMpOBaTh MpPOBEpSIEMbIe IPEANONOKEHUS, COOMpaTh YCTAaHOBKY W3
MIPeI0KEHHOT0 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (DOPMYIHPOBATH BHIBOBIL;
BBIIIOJHATH IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHM, MACChl Tela, 00bEMa, CUJIBI U
TEMIIEPATyphbl C HCIOIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusi MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOTPEUTHOCTH U3MEPEHUI;
MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NUECKOW BEIMYMHBI OT APYroi C
HCIOJIb30BAaHUEM TNPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JBUKYLIETOCS
TE€Jla OT BPEMEHHU JBUKEHMSI TEJla, CUJIbl TPEHMsI CKOJIBXKEHMS OT Beca Tella, KauyecTBa
00pabOTKM TMOBEpPXHOCTEH TEN M HE3aBUCHMOCTH CHJIBI TPEHHs] OT IUIOIIAIH
COIIPUKOCHOBEHUS TeJl, CUJIbl YIIPYTrOCTU OT Y/UIMHEHHS NPYXKHUHBI, BBITAIKUBAOLIEH
cuibl OT Oo0BEMA MOTpY)KEHHOW 4YacTH Telda M OT IUIOTHOCTH JKHUJKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNla, OT TJIyOMHBI, HAa KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBHI TUTaBaHWs Tell, YCJIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4e€OHOrO HCCIIEIOBaHUS, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHHs, cleaysl MPeIOKEHHOMY IIaHy, (PUKCHPOBATh PE3YNbTaThl MONTYYCHHON
3aBUCHUMOCTH (DPM3MUYECKUX BEJIUYMH B BHUJE NPEUIOKEHHBIX TaOMUI U TpaduKOB,
JIeNIaTh BBIBOJBI 11O PE3YJIbTaTaM MCCIIEJOBAHMS;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KHUAKOCTH M TBEPAOrO TeEjla, CHJIAa TPEHUS CKOJIBKEHUS, JaBJICHHE BO31yXa,
BBITAJIKMBAIONIAs CHJIA, JEHUCTBYIOIIAs Ha IMOrPpYKEHHOE B JKHUJIKOCTh TEIO,
K03(ppunmeHT mone3Horo AEUCTBUS MPOCTHIX MEXAHW3MOB), CIENys MPEATIOKCHHOM
WHCTPYKIUU: TP BBIMOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIILHYIO YCTaHOBKY
1 BBIUUCIISTH 3HAUEHUE UCKOMO BEJINYUHBL;

coOmoaTh TMpaBWia TEXHUKW Oe3omacHOcTH Tmpu pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

yKa3blBaTh NPUHLUIBI JEUCTBUS TNPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMeTp, pblyar, MOJBUKHBIA U
HETOABWKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTH;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OMNOpPOM HAa MX ONUCAaHUA (B TOM YHUCIE: NOJUIUIHUKH, YCTPOHCTBO
BOZONIPOBO/A, THUJPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC,
apeoMeTp), UCIOIb3ys 3HAHUS O CBOMCTBaX (M3MYECKUX SIBICHUH M HEOOXOIUMBEIE
¢bu3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH MpUMEPHl (HAXOAUTh MHPOpPMALMIO O TMpUMEpax) MNPaKTUYECKOro
WCIONB30BaHUSl (U3MUYECKUX 3HAHUI B TOBCEAHEBHOM >KM3HU MJs OOECTeYeHHs
0e3omacHOCTH Mpu oOpalieHuH ¢ OpudopamMu U TEXHUYECKMMH YCTPONCTBaMH,
COXpAHEHHs 3JI0POBbS U COOJIIOJIEHHS HOPM HKOJOIMYECKOr'0 IOBEJICHHUS B
OKpY’Karollen cpeie;

OCYLIECTBIATH OTOOp HMCTOUYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBUH C
3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUW U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH MHPOPMAIIUIO, KOTOPAs SIBJISIETCS POTUBOPEUUBOI
WM MOXKET OBITh HEIOCTOBEPHOM;



UCIIOJIb30BaTh IPU BHINOJIHEHUH y4eOHBIX 3aJaHUN Hay4yHO--TIONYJISIPHYIO JIUTEPATypy
(Gu3NYEeCKOro cojep)kaHusi, CHpPaBOYHBIE MaTepHuaibl, pecypchl cetu HHTepHer,
BIAJeTh NpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHHs HHGOpPMALUU U3
OJTHOM 3HAKOBOW CHUCTEMBI B APYIYIO;

co3JlaBaTh COOCTBEHHBIE KPATKHE NMUCbMEHHBIE U YCTHbBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(popMaIu (HU3NIECKOro COEepKaHus, B TOM YHCIE ITyOJHMYHO JeaTh
KpaTKue COOOILEHUs O pe3ysIbTaTax MPOEKTOB MM yYEOHBIX UCCIIEAOBAHUM, IPH 3TOM
IPaMOTHO HCIIONIb30BaTh M3YYCHHBIM TOHATHHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOX/IATh BBICTYIUICHHE MTPE3ECHTALUEN;

IIPY BBIIOJIHEHUU Y4EOHBIX NMPOEKTOB U HUCCIENOBAHUN pacrpenensaTh 005S3aHHOCTH B
IpyNIE B COOTBETCTBUHU C IIOCTABJIEHHBIMHU 3a/ladaMHU, CJIEANUTD 3a BBIIIOJIHEHUEM IUIaHA
NEeUCTBUH, aJEeKBAaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B JAEATEIBHOCTh TIPYIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJECUCTBUE, YUNTHIBAsi MHEHUE OKPYKAIOILIKX.

K xoHmy oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb C(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

HCIIOJIb30BaTh MOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JIBU)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBAa, KPUCTAJUIMUECKUE U aMop(HbIe Tena,
HACBIILICHHBIA U HEHACBIIIEHHBIN Map, BIaKHOCTh BO3/AYyXa, TEMIIEPATypa, BHYTPEHHSSA
SHEprus, TEIIOBOM JABUTATENb, 3JIEMEHTAPHBIN AJNEKTPUUECKUN 3apsl, dJIEKTPUUECKOe
1oJie, TPOBOAHUKUA W JAUDJIEKTPUKH, MOCTOSHHBIA HIEKTPUUYECKUH TOK, MAarHUTHOE
ToJe;

pa3iauyaTth SIBIEHUS (TEIJIOBOE pacCIIMpPEHHE W CKaTue, TeIulonepenada, TEIIoBOe
paBHOBECHE, CMayuMBaHHWE, KAMWUISPHbIE SBJICHUS, HWCHApPEHUE, KOHJECHCALHUs,
MJIaBJIEHUE, KpUCTaUIM3aUs (oTBepaeBaHue), KUIIEHHWE,  Teljolepenadya
(TEerIonpoOBOJHOCTh, KOHBEKIUS, W3JIyU€HHUE), AJIEKTPU3ALUS Tell, B3auMOJICHCTBUE
3apsA70B, JEUCTBUS 3JIEKTPUUYECKOI'O0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, ACMCTBME MAarHUTHOIO MOJII Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKLMS) TI0 OINHCAaHUI0O UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHHUM B OKpPYXaroOIleM MUpE, B
TOM 4ucie (U3NYECKUe SBJICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSIKEHHE U
KalWUIAPHbIE SIBJIICHHUS B IPHUPOAE, KPUCTALUIBI B Mpupone, udnydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHe Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, WHEs, CHera,
JJIeKTpUYEecKHe SBJIEHUS B arMmocdepe, DSIEKTPUUYECTBO KHUBBIX OpraHU3MOB,
MarHuTHOE mojie 3emiu, Jpeld MOoI0COB, poib MAarHUTHOTO MOJS Ui JKU3HHM Ha
3emiie, IONSIPHOE CHUSHUE, MIPU ITOM MEPEBOAUTH MPAKTUYECKYIO 33[ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3MUECKHX SIBICHUH;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3NYECKHE SBICHUS, UCIONB3Ys (pusmueckue
BEJIMYMHBI (TEeMIEepaTypa, BHYTPEHHSS HHEpPrus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEIIECTBA, YJAENbHAs TEIUIOTa IUIABJIEHMS, YAENIbHas TEIJIOoTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CrOpPaHUs TOIUIMBA, KO3(PPHUIMEHT IOJIE3HOr O
JNEUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO31yXa, AJIEKTPUUYECKUI
3apsAl, Cuila TOKa, DJJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHBICHUE ITPOBOJHUKA,
yJI€IbHOE COIPOTUBJIEHUE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUECKOr0 TOKA), IPU
OMHCAaHUU TMPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCHOIb3YEMbIX BEJIMYUH,
0003HAYECHUS U €IUHHIBI (PU3UUYECKUX BEIUYMH, HAXOIUTHh (POPMYIIBI, CBSI3BIBAIOIINE



JaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH TIpapuku
HU3YUCHHBIX 3aBUCHUMOCTEH q)HSI/I‘-IGCKI/IX BCJINYHH,

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHUS M TPOLECCHI, HCIONb3Ys
OCHOBHBIC IIOJIOXKCHUA MOJIGKyJISIpHO--KI/IHGTI/I‘ICCKOﬁ TCOpHUU CTPOCHUSA BCIICCTBA,
MPUHIMIT CYNEPHO3UIMN Tode (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsaa, 3akoH Oma s ydacTka nenu, 3akoH Jxoyns—JleHna, 3aKoH cOXpaHEHHUs
SHEPruM, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATh €ro
MAaTCMaTUYCCKOC BBIPAKCHUC,

OOBSICHATH (DU3MUECKHE MPOIECCHl M CBOKMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa: BBIABJISAATH
NMPpUYNUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH O6’b}ICHeHI/Ie n3 1-2 JIOrMYecKHuX IIaroB C
oropoii Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3UIECKUX SBJIICHHH, PU3MUYECKIX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemarh pacuy€THple 3adaud B 2—3 JIEHCTBHS, HCIONIB3Ys 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (PU3UUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBHS 3a/1a4d
3aMUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEJOCTATOK NAHHBIX JUISl PEICHUs 3aayd,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl €€ pEeLIeHUs], IPOBOJUTH PACUETHI U
CpaBHMBATh MOJIYUCHHOE 3HaUYeHUE (PU3NYECKOM BETUYMHBI C U3BECTHBIMU IaHHBIMH,
pacrno3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU TOMOUIM (PU3NUECKUX
METO/IOB,  MCHONb3ysd  ONHCAHWE  UCCIEJOBAHMS,  BBIACIATH  IPOBEPSEMOE
MMPCAIIOIOKECHNUEC, OLCHUBATHL IMPABUJIBHOCTE IOpAJKa IMPOBEACHUA HUCCIICIOBAHUAA,
JICIIaTh BBIBOJIBI;

MIPOBOAUTDH ONBITHI IO HAOMIOEHUIO (PU3NUECKUX SIBJICHUN WM (PU3NYECKHX CBOICTB
TCII (KaHI/IJIJISIpHBIe SABJICHHA, 3aBUCHUMOCTHL [JaBJICHUA BO3yXa OT Cro OG'LéMa,
TEMIEPATypPbl, CKOPOCTHU MPOLIECCa OCTHIBAHUS U HArPEBaHUs MPU U3ITyYEHUU OT 1[BETA
u3yyarouie  (Morjolaronieif) IMOBEPXHOCTH, CKOPOCTb HCHApEHUs BOABI  OT
TEMIEPAaTypbl JKUAKOCTH U IUIOMAAM €€ TIOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aHMOHeﬁCTBH€ OJICKTPHUYCCKUX 3apAH0B, B3aI/IMOI[eI\/JICTBI/IC IIOCTOAHHBIX MArHuToOB,
BHU3yaJIW3alisl MATHUTHBIX TOJIEW OCTOSSHHBIX MAarHUTOB, AEMCTBUS MATHUTHOI'O MO
Ha IPOBOJHUK C TOKOM, CBOICTBa 3JI€KTpPOMarHuTa, CBOICTBa 3JIEKTPOJBUTATENSA
MOCTOSTHHOT'O TOKa): (OpMyNIHpOBaTh MPOBEPSiEMbIe MPEINOIOKEHUs, COOHpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOr0 00OpYJOBaHMs, OINUCHIBATH XOJ OMNbITa U
(bopMynHupoBaTh BHIBOABI;

BBITIOJIHATH MPSAMBIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHON BJIaKHOCTH BO3yXa,
CHJIBI TOKa, HAIMPsAKCHHUA C HCIIOJIB30BAHHEM AHAJIOTOBBIX HpI/I60pOB U JaTYHUKOB
(bu3NyYecKuX BENUYHMH, CPaBHHBATh pPE3YJAbTaThl H3MEPEHUIl ¢ y4&TOM 3aJaHHOM
aOCOJIOTHOM TOTPEITHOCTH;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OIHON (PU3MUYECKOM BETUYMHBI OT JIPYrou C
HCITIOJIb30BAHUCM TIPAMBIX I/IBMepeHI/Iﬁ (3aBI/ICI/IMOCTI> COIIPOTHUBJICHUA ITPOBOJAHHUKA OT
€ro JUIMHBI, IUIOIIA/IA MONEPEYHOr0 CEYEHUsSI U YIEIbHOIO CONPOTUBJICHUS BEIIECTBA
IIPOBOAHHUKA, CHUJIBI TOKA, UAYHICTO YCPE3 IMPOBOAHUK, OT HAIIPSKCHUA HA IIPOBOJHHUKE,
UCCIIEIOBAaHUE IIOCEIOBATENbHOIO M MAapaJlIeIbHOIO COEJUHEHUH MPOBOAHUKOB):
IJIAaHUPOBATh WCCIEOBaHKUE, COOMPATh YCTAaHOBKY U BBIMONHSITH U3MEPEHUS, CIenys
NpCaAJIOKCHHOMY IIJIaHY, (bI/IKCI/IpOBaTb PE3YJIbTAThI HOJIY‘-IGHHOfI 3aBUCHMMOCTHU B BUIC
Tabnui ¥ rpaduKoB, J1e1aTh BEIBOJBI 110 pE3yIbTaTaM UCCIIEIOBAHUS;



e TIPOBOJUTH KOCBEHHbIE HM3MEpEHUs (U3MUECKUX BEIMUYUH (yAeNIbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHHUKA, pab0oTa U MOIIHOCTh JEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh W3MEPEHHs, COOMpATh HKCHEPUMEHTAJIbHYIO YCTaHOBKY, CJeays
MPEUIOKEHHON MHCTPYKIUH, U BRIYUCIIATH 3HAYCHNUE BETUMUHHBI;

e coOmOIaTh TpaBHJIa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1a0opaTOPHBIM
000pyIOBaHUEM;

e XapaKTepu3OBaTh MPHUHIMIBI JCUCTBUA H3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUYMK DJIEKTPUUECKOM
SHEPIrHH, DIIEKTPOOCBETHTENbHBIE TPUOOPHI, HarpeBaTeNbHBIE AIIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOIBUIaTENh
MOCTOSTHHOT'O TOKa), HCIHONb3Yys 3HAaHUS O CBOMCTBaX (M3MUECKUX SIBICHUH U
HE00X0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HM3MEpUTEIbHBbIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, JABHUTaTelb BHYTPEHHEI'O CrOpaHusi, 3JEKTPOCKOM, PEOCTaT), COCTABIATh
CXEMBI DJIEKTPUYECKHUX ILIENeH C MOCIeA0BaTeIbHBIM M MapaJIeIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYECHUS SJIEMEHTOB JJIEKTPUUECKUX IIeTeH;

e TIPUBOAWUTH NpPUMEPHl (HAXOAWTH HUHGMOPMALMIO O TMpUMEpPax) MPaAKTUYECKOrO
UCMOJNb30BaHUs (PU3MUECKMX 3HAHMM B TIOBCEJIHEBHOW >KHU3HM I 0OecHeueHHs
Oe3omacHOCTH Mpu oOpalieHuu ¢ npudopamMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpAHEHUs 3JI0POBbS U COOJIIOJICHHS HOPM DKOJOTMYECKOr'0 IOBEJICHHS B
OKpY’Kalolllen cpenie;

e OCYILECTBJIATH IMOUCK HHPOpManuu (uznyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE HMEIOIIUXCA 3HAHUW M MNYTEM CpPaBHEHMsS JONOJHUTENIBHBIX HCTOYHHUKOB
BBIICNIATE MH(OPMAIUIO, KOTOpasl SBISETCS MPOTUBOPCUMBOW WIM MOXKET OBITH
HEJOCTOBEPHOI;

e HCHOJNB30BaTh NP BHITIOHEHUH y4eOHBIX 3aJaHU HAYYIHO--TIONYJISIPHYIO JINTEPATYPY
($u3NYecKoro cojep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchbl cetu HHTepHer,
BJIQJIETh MPHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHus WHPOPMALUU W3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBCHHBIC IMCbMEHHBIC W KpaTKUE YCTHBIE COOOIICHHS, 0000Ias
MH(POPMALIMIO U3 HECKOIBKUX MCTOYHHUKOB (PU3UUYECKOrO CONIEP’KaHMs, B TOM YHCIE
NyOJIMYHO  MPENCTaBISTh  PE3yJabTaThl MPOEKTHOW WM  HCCIEeI0BaTENbCKON
JeATeIbHOCTH, TIPU 3TOM I'PaMOTHO HCIIOIb30BaTh M3YYCHHBIM MOHSATHHHBIN ammapar
Kypca (DU3HKH, COMPOBOXKIATh BBICTYIUICHHE IIPE3CHTALIUEH;

e TIpH BHINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NIECKUX IPOIECCOB
pacnpenensTe 00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABICEHHBIMH 3aJ[a4aMu,
CIIC/INTh 32 BBINIOJHEHWEM IUIaHA ACUCTBUH M KOPPEKTHPOBATH €ro, aJIeKBaTHO
OLIEHMBAaTh  COOCTBEHHBIH  BKJAJ B  JEATEIbHOCTb  TIPYIIBL,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTEHIL.

K xoHny oOyueHust B 9 KJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxaTh COOPMHPOBAHHOCTh Y O0YJAIOIINXCS YMEHHM:

e HCHOJNB30BaTh TOHATHS: CHUCTeMa OTCYETa, MaTepuaibHas TOYKAa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOT o JBIKEHUs, Aedopmarus (ynpyras, rmiacTuyeckas),
TPEHUE, UEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TMEPEerpy3KH, ICHTP



TSXKECTH, aOCONMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrOo Tela, paBHOBECHE,
MEXaHWYECKHUe KoNeOaHWsi U  BONHBI, 3BYK, WH(GPa3ByK ©  YIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKajna 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl MCIYCKaHWS M TMOIJIOIIEHUs, anbda-, Oera- U TaMma-
W3IIy4€HHMs], U30TOIIbI, SIJEPHAst SHEPreTHKA;

pasiauyath SBJICHUS (PaBHOMEPHOE M HEpPAaBHOMEPHOE MNPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABM)KEHUE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
IBUKEHHE 10 OKPYXHOCTH, B3aUMOJEWUCTBHUE TeJ, pPEAKTHUBHOE JBH)KEHUE,
KosebaTenbHOE JBIM)KEHHE (3aTyxalollue W BBIHYKICHHBIE KOJeOaHUs), pE30HaHC,
BOJIHOBOE JIBIDKEHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pacrnpoCTpaHEHUE,
OTPa)KEHUE U IIPEIOMIIEHUE CBETA, ITI0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHUE
0ermoro cBeTa B CIEKTP M CJIOXKEHHME CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWUYATOrO CHEKTpa M3Iy4YEHHS)
[0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHNX
JTaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpY’KaroiieM mupe (B
TOM 4Hcie (U3NYECKUE SBJICHUS B IPUPOJE: NPUIKBBI U OTJIUBBI, JABH)KEHUE IJIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMM, 3E€MJICTPACEHUE, CEMCMHUYECKHMEe BOJIHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTHYECKHE SIBJIGHUS B  MpPHUpPOJE, OHMONOrMyeckoe JeWcTBUE  BHJIMMOTrO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO HM3JyUYEHUM, €CTECTBEHHBIN pPaTuOaKTUBHBIN
(GoH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE HW3IyYeHHE MPHUPOJHBIX MHHEPAJIOB,
NeMCTBHE PaMOAKTUBHBIX M3IYYeHUN Ha OpraHU3M YeJOBEKa), IPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33a7auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKN)
(hbUBUYECKUX SIBJICHUH;

OIMCHIBATh M3YUEHHBIC CBOIMCTBA Tel U (PU3MUYECKHE SIBICHUS, UCTIONB3YS (pru3nueckue
BEJTMYMHBI (CPEelHsss U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBHKEHUH,
YCKOpEHHE, MepeMeIleHue, MyTh, YIJIoBask CKOPOCTb, CHJIa TPEHUS, CUJIA YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Teja, UMIYIbC Tella, UMIYJIbC
CHJIbI, MEXaHH4YecKas paboTa U MOLIHOCTb, IOTEHI[MAIbHAsl SHEPTUsl TeJa, MOJAHATOrO
HaJ| TIOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPTUs CKATOW NPY>KUHBI, KHHETUYECKas
SHEprus, IOoJHasi MeXaHW4ecKas HHEeprusi, Mepuoj M YacToTa KojeOaHUM, JUIMHA
BOJIHBI, TPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [TOKA3aTeNb MPEIOMIICHUS
Cpelbl), IpU OMHMCAHWUU TMPABUIBHO TPAKTOBATh (YU3MUECKUN CMBICI HCIOIb3YEMBIX
BEJIMYUH, OOO3HAUYEHHUS M EAWHUIBI (PU3MUECKHX BEIUYMH, HAXOIUTHh (HOpMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTMMU BEIUYHUHAMH, CTPOHUTH
rpadMKu H3yYEHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEIHUNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHHUs PHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLMI CYNEPIIO3ULIUU CHJI,
IIPUHIMII OTHOCUTENbHOCTHU ["anuies, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPA)KEHUS U TPEJIOMIIEHUS CBETA, 3aKOHBl COXpPAaHEHHUS 3apsSAOBOr0 U
MaccoBOI'O0 UHCEJI TPU SAEPHBIX PEAKUMAX, IpPU 3TOM J1aBaThb CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3alIUChIBATh €r0 MAaTEMaTHUECKOE BBIPAKECHUE;

O0BACHATh (M3NYECKHE MPOIECCH M CBOKMCTBAa TEl, B TOM YHWCIE U B KOHTEKCTE
CUTyallU  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATh  INPUYMHHO--
CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSACHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOpPOil Ha 2—



3 WU3YYCHHBIX CBOMCTBA (U3MYECKUX SBJICHUM, (PU3MUYECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemarh pacuéTHbIC 3a7a4M (ONMUPAIONINEecs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCITONIBb3Ys
3aKOHBl M (HOpMYJBI, CBSI3bIBAIONINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUSL 3a/layMl 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME MU
M30BITOYHBIE JTAaHHBIE, BEIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOAUMBIE Ui PEIICHHUS,
MPOBOAUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTh TOJYyYEHHOrO 3HAYEHUs
(U3HYECKON BEIIMINHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOpPblE MOXKHO pELIMTh MpU MOMOIIM (PU3HUECKHX
METO/IOB,  WCHOJB3Ysl  OMHMCAaHWE  WCCIEJAOBAaHUS,  BBIIENATH  IPOBEPSIEMOE
MPEINOIOKEHNE, OICHWBATh IPABUWIBHOCTh TOpAJKA IMPOBEICHHUS MCCIEI0BAHUS,
JieNiaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJbTAThl HAOIIOIEHUHN U ONBITOB;

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKHUX SBICHUN WM (PU3MYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploToHa, 3aKOHA COXpaHEHUs YHEPrUH, 3aBUCUMOCTh
nepuoa KojaeOaHuil NPy KMHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYXHUHBI U
HE3aBHCHMOCTb OT aMILTUTY bl MaJIbIX KOJE€OaHUN, MPSAMOIMHEHHOE pacpOCTpaHeHue
CBETa, pasJio)KeHUEe Oeoro cBera B CIEKTP, M3yUyEHUE CBOMCTB H300pakeHUsS B
IJIOCKOM 3€pKajie U CBOMCTB U300pakeHUs TMpeAMeTa B coOuparomieid IuH3e,
HaOJIO/ICHUE CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB M3JIYYEHHUsS): CaMOCTOATEIBHO
cobupaTh yCTaHOBKY U3 U30BITOYHOI0 HaOopa 000py10BaHHUs, ONTUCHIBAThH X0/ OIBITA U
€r0 pe3yibTaThl, (POPMYITHPOBATH BHIBOJIEI,

IPOBOJUTH MPU HEOOXOAMMOCTH CEpUI0 TPSAMBIX H3MEPEHUH, OIpenesnss cpenHee
3HAYCHHE H3MEpsieMOl BeaW4YMHBI ((POKYCHOE pacCTOsSHHE COOMpAroIeH JIMH3HI),
000CHOBBIBaTh BBIOOP crioco0a u3mMepeHus (M3MepUTeNsHOro Npudopa);

MPOBOJUTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSMBbIX W3MEPEHUH (3aBUCUMOCTh NYTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
IBUKEHMM 0e3 HayalbHOM CKOpPOCTH, IMepuoja KoieOaHuid MaTeMaTu4ecKoro
MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa OT yrja MaJeHus U
yIJla MpeaoMJIeHHs OT yrila MajeHus): MIaHUPOBaTh UCCIIE0BaHUE, CAMOCTOATEIbHO
coOMparh YCTaHOBKY, (HKCHPOBAaTh pE3yIbTAaThl IOJYYEHHOHW 3aBHCHMOCTH
¢bu3nyecKkux BEIMYUH B BHUJE TAOMUI] U rpadUKOB, JeNaTh BBIBOJBI 110 pe3ylbTaTaM
UCCIIEIOBAHUS,

MPOBOJIUTH KOCBEHHBIC HM3MEpPEHHs (PU3MUYECKUX BEIUYMH (CpemHssi CKOpPOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JABM)KEHUU, YCKOPEHHE CBOOOAHOIO MaJeHUs,
KECTKOCTh TMPYXHUHBI, KOIYDUIIMEHT TPEHUS CKOJIBKEHHs, MEXaHW4yeckas pabora u
MOIHOCTh, YacToTa M TMepuoj KoieOaHUH MaTeMaTUYeCcKOro M MPYKUHHOTO
MasTHAKOB, ONTHYECKass CWiIa COOMparomield JHMH3BI, paJAWOAKTUBHBIA  (HOH):
IUIAHUPOBATh HU3MEpPEHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIMOIHSTH
M3MEpEHUs], CIeNysl NPeATOKEHHONH WHCTPYKIMH, BBIYUCIATH 3HAUYCHHUE BEJIWYHHBI U
aHAJIM3UPOBATh IMOJYyYEHHbIE pE3yabTaThl € Y4ETOM 3aJaHHOW IOTPELIHOCTH
U3MEPEHHUI;

coOMoaTh MpaBUJa TEXHUKM Oe3omacHOCTH mpu pabore ¢  J1abopaTOpHBIM
000pyOBaHUEM;

pa3nuyaTth OCHOBHBIC TNMPHU3HAKH H3YYEHHBIX (U3MYECKHX MOJENEH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPJOE TEJNO, TOUEYHBIH HCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
TUTaHeTapHast MOJIENIb aTOMa, HYKJIOHHAs: MOJIeNTb aTOMHOT O sIJIpa;



XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OIIOPOM HAa X ONMCAHUA (B TOM YMCIIE: CIIUIOMETD, NaTUYUKU MTOJIOKEHMS,
paccTosHUS M YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToarmapar, OonTUIecKue
CBETOBOJBI, CIEKTPOCKOIl, J03UMETpP, Kamepa BuibcoHa), uCHonap3ys 3HaHHUS O
CBOMCTBAX (PU3NYECKHUX SBICHUHN 1 HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIOJIb30BaTh CXEMbl U CXEMaTUUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PEIICHUH Y4eOHO--
MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI /ISl TOCTPOCHUS M300paXEHUH B TIIOCKOM
3epKajie 1 coOuparolei JuHse;

MPUBOIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMI0O O MpHUMEpax) MPAKTHUYECKOIo
UCTONB30BaHUs (PU3MUECKMX 3HAHUM B TIOBCEJAHEBHOW >KM3HM IS 0OECHeUCHHs
0e30macHOCTH TIpH  OOpaleHud C NpUOOpaMH M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpAHEHHs 3JI0OPOBbS U COOJIIOJEHHS HOPM DKOJOTMYECKOr'0 TMOBEJICHHUS B
OKpY’Kalolllen cpeie;

OCYLIECTBIATh NOUCK HHGMOpMaMKu (PHU3UYECKOro cojepkanuss B VHTepHere,
CaMOCTOATENHHO (OPMYIHUPYSI TOMCKOBBIN 3ampoC, HAXOAWTh IYTH OIpeaAeTICHH
JIOCTOBEPHOCTH TOJTYyYEHHOM WH(POPMAllMKM HAa OCHOBE HWMEIOIIUXCSA 3HAHUN W
JOTIOJTHUTENbHBIX UCTOUHUKOB;

HCIOJIb30BaTh MIPH BBIMOJIHEHUH YYEOHBIX 33JaHUNA HAyYHO--TIONYJISIPHYIO JIUTEPATYpPy
(Gu3nYecKoro cojep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeolOpa3oBaHus HHPOpPMALMHM U3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIC MUChbMEHHBIC M YCTHBIC COOOIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOrO CONIEpKaHMs, MYyOIUYHO MPEICTABIATH
pe3ynbTaThl IPOEKTHOM WIJIM MCCIEN0BATEIBCKON JESTENIBHOCTH, MPU 3TOM I'PaMOTHO
WCIOJb30BaTh HM3yYCHHBIM IMOHATUHHBINA ammapar M3y4yaemoro pasjena (QHu3UKd H
COMPOBOX/IATh BBICTYIUIEHHWE TMpe3eHTalueil ¢ y4éToM OCOOCHHOCTEW ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuyeckue
n/n MPOrpaMMBbl Bcero o0pa3oBaTeJbHBIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAOIIET0 MUPa
bubnuoreka IJOK
11 Pu3nica - Hayka 0 HPUPOAC 2 https://m.edso00.ru/7f416194
Bubnuoreka IJOK
12 PHIHHCCKAE BEIHIHHEI 2 ! https://m.edsoo.ru/7f416194
. Bubnuoreka IJOK
1.3 EctecTBeHHOHAYYHBII METO/ MO3HAHUS 2 1 httos://m.eds0o.ru/7f416194
Wroro mo pazneny 6
Pazgen 2. IlepBoHavyanbHble CBe/IEHUS 0 CTPOEHUH BelecTBA
bubauoreka LIOK
2.1 C 1
TpoeHHe petiiectsa https://m.edsoo.ru/7f416194
59 JIBM>KEHUE 1 B3aUMOJICHCTBHE YaCTHI] 5 1 bu6muoreka IJOK
' BEIIECTBA https://m.eds00.ru/7f416194
Bu6nuoreka IJOK
2.3 ArperatHble COCTOSHUSI BEII[ECTBA 2 httos://m.eds00.ru/7f416194
Hroro mo pazneny 5
Pasznen 3. /IBU:KeHHEe M B3aMMOAeICTBHE TeJl
bubnuoreka LIOK
A M
3 CXAHIHECKOE JBIDKEIHE 3 https://m.edsoo.ru/7f416194
Bbubauoreka LIOK
3.2 u 4 1
HEPHIA, Macea, [IoTHOCTS https://m.edso00.ru/7f416194
3.3 Cuta. Bunsl cun 14 1 2 Bbubauoreka LIOK



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

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

Hroro no pazneny 21
Paznen 4. JlaBjieHne TBEPABIX TeJI, ’KUAKOCTEH U ra3oB
41 Hanenue. Ilepenaua napnenus TBEPABIMU 3 bubmmorexa [IOK
' TeJIaMHU, )KUAKOCTSIMM U razaMu https://m.edso00.ru/7f416194
Bbubauoreka LIOK
4.2 JlaBIIeHHeE KHKOCTH > https://m.edsoo.ru/7f416194
bubauoreka LIOK
4.3 ATvocheproe 1asienie 6 https://m.edsoo.ru/7f416194
44 JelicTBUE )KUAKOCTH U Ta3a Ha NOrPY>KEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pazgen 5. PaboTra n MOIIHOCTB. JHEprus
bubmuoreka LIOK
51 Pabora u momsocTs, 3 ! https://m.edsoo.ru/7f416194
bubmuoreka LIOK
2 IT 1
> POCTHIE MEXAHUSMET > https://m.edso0.ru/7f416194
Bbubauoreka LIOK
53 Mexanutcckas sHepris 4 ! https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

Kouun4yecTBo 4acoB DJ1eKTPOHHBbIE
HanMeHoBaHuUe pa3aesioB U TeM (uudposbie)
Ne n/mm Kourpoabusie | IlpakTtudeckue
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TensioBble siBJIeHUS
Bu6nuoreka IJOK
11 i 7
(CTpoeiiie it CBOHCTBA BellecTsa https://m.edsoo.ru/7f4181ce
Bu6nuoreka IJOK
1.2 T 21 1
CTIOBBIC [IPOLECCH S https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DnekTpuyeckue U MATHUTHBIE ABJIEHUS
21 DIIeKTpUIECKUE 3apsapl. 3apsHKEHHBIC TEna 7 1 bubmmorexa HOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . Bu6nuoreka [JOK
2.2 [TocTOSHHBIN AIIEKTPUUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.3 M 6 1 1.5
ATHITTHPIC ABTICHIA https://m.edsoo.ru/7f4181ce
Bu6nuoreka IJOK
2.4 4
UIEKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJsmmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHme pa3aeioB U TeM nudpoBbIe
Ne n/mm P Konrtpoabnbie | IlpakTtudeckue (acpp )
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuveckue siBJIeHUsI
11 MexaHHUYeCKOe TBMIKCHUE M CIIOCOOBI €r0 10 1 Bbubanoreka IIOK
' ONUCaHus https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
1.2 B 20 1 3
SanmoercTaHe Tel https://m.edsoo.ru/7f41a4a6
bubaunoreka IIOK
13 3 10 3
AKOHE COXpatieHid https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pa3nen 2. Mexanuveckue Koja1e0aHusi M BOJHbBI
Bu6nuoreka [JOK
21 MexaHnyeckne KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M .3 8 1 3
CHATIHCCIHE BOHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pazzen 3. DiieKTpOMarHUTHOE MOJIe ¥ JIEKTPOMATHUTHBIE BOJTHBI
31 ONeKTPOMarHUTHOE ToJIe U 6 5 bubnuorexa HOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 6
Pa3nen 4. CBeToBBIE SIBJICHUSI
Bu6nuoreka IJOK
41 3 6 2
AKOHBL pactipocTpaHeHis theta https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ onTHYECKUE TPHOOPHI 6 3 Bubmmorexa LJOK



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

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

bu6mmoreka [JOK

4.3 PasnosxeHue 6e10ro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pazgen 5. KBanToBBIe sIBJICHHSA
Bu6nuoreka IJOK
51 Hcnyckanue U NOIJIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka IJOK
52 (CTpOgHHE ATOMHOTO 51pa 0 1 https://m.edso0.ru/7f41a4a6
Bbu6nuoreka IJOK
5.3 SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nen 6. IloBTopuTe1bH0-00001IaK0IIMIT MOAYJIb
6.1 IToBTOpEeHue 1 06001IeHNE COePIKAHUS 9 9 bubmmnorexa [JOK
' Kypca ¢usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27



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




ITOYPOYHOE INIJIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB JJIeKTPOHHBIE
Ne undpoBbie
Tema ypoka KouTtposabHble IIpakTH4yeckue
n/n Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsl

1 ®u3nka — HayKa 0 Ipupoje. SBieHus
TIPUPOIBI
®usnveckue IBICHUA
®usndeckre BEINYMHBI U UX U3MEPEHUE
Ypok-uccnegosanue "M3mepenue

4 TEeMIIEpaTypbl IPU IIOMOILHU KUJKOCTHOIO 1
TEpPMOMETpA U JaTYUKA TeMIlepaTypbl"

5 Mertonel HaydHOTO Mo3HaHUsA. Onrcanme bubmmorexa HOK
(hM3UYECKUX SBICHUI C TIOMOIIBIO MO https://m.edsoo.ru/ff09f72a
Ypok-uccnegopanue "IIpoBepka runoressl:

6 JTABHOCTh TOJIETA IIAPUKa, TYIIEHHOT O 1
TOPU30HTAIBHO, TeM OOIbIIe, YeM OOJbIIe
BBICOTA ITycKa"

Crpoenue Beuiectsa. ONbITHI,
7 JTOKa3bIBAIOINE IUCKPETHOE CTPOSHIIE bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBUKEeHHE 4acTHUI] BEILECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnegoBanue «OMNbITH 110

9 HaOJIO/ICHHUIO TETJIOBOTO PACIIHPEHUS 1
ra3oB»

10 ArperaTHbIC COCTOSIHHS BEIIECTBA

1 OCc0o0EHHOCTH arperaTHBIX COCTOSTHUM BOJIBI. bubmmorexa [JOK

O6006mmenue no pazaeny «lleppoHayanbHbie

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHHA O CTPOCHHUU BCLICCTBA»

12 MexaHudeckoe aBuxeHre. PaBHOMEpHOE U bubmmoreka [IOK
HEPaBHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocte. Exithuist cropocti https://m.edsofru/fanO79c
14 Pacuer nmytu U BpeMEHU IBU>KEHUS brbmorexa LIOK
https://m.edsoo.ru/ff0a0aed
bubnuoreka [JOK
15 Nuepuus. Macca — mMepa HUHEPTHOCTHU TEN https://m.e dso<])_.lru 1108010
16 IInotHOCTE BemiecTBa. PacueT Maccel u bu6mmoreka [JOK
o0BeMa Tea 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5f pabora «Ompenenenne
TJIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3anau o teme "[InoTHOCTD bubanoreka IIOK
BeriecTra' https://m.edsoo.ru/ff0al23c
19 CuJia KaK XapaKTepUCTUKA B3aUMOJICHCTBUS
ten. Cwna ynpyroctu. 3akoH ['yka
JlabopaTopnas padora «M3yduenne
20 3aBHCHUMOCTH pacTshKeHus (aedopmarym)
MPYKUHBI OT MPHIIOKEHHON CHITBI»
21 SAnenne tarorerus. Cuia TSDKECTH
CBsI3p MEXIy CHJION TSKECTH U Maccoil Tena.
22 Bec tena. Pemenue 3anad no treme "Cuiia bubmmorexa [JOK
" https://m.edsoo.ru/ff0a1778
TSKECTH
93 Cuna TsKEeCTH Ha APYTHX IUIaHeTax. Bbubmmorexa LJOK
du3nyecKue XxapakKTepPUCTUKH TJIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 Hsmepertite cut. Jlnamomerp https://m.edsoc])_.lru/fan18cc
25 Bec Tena. HeBecomocTh bubmorexa HOK

https://m.edsoo.ru/ff0al778
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Crnoxenue ABYX CHJI, HAITPABJICHHBIX I10

bubmmoreka [IOK

26
OIHOH IpAMOM. PaBHOAEHCTBYIOILAS CHIT https://m.edsoo.ru/ff0ala70
97 Pewrenne 3agay no reme
"PaBHOmEHCTBYOIAS cri'”
Cuna tpeHus u e€ Buasl. TpeHue B mpupoe bubmmorexa HOK
28
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yueHue
29 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUSI OT bubmorexa [JOK
CHUJIbI JaBJIEHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIIUXCSI IOBEPXHOCTEH»
30 Penrenue 3a1au Ha ompeeneHue
PaBHOJECHUCTBYIOIIEH CUIIBI
Pemenne 3agad mo remam: «Bec Tenay,
31 «I'pacdnueckoe nzo0pakeHue cuiy, «CHITBDY bubmmorexa [JOK
p . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZEHCTBYIOLIAA CUID)
KontponbHas pabota 1o remam:
39 «MexaHndeckoe ABKeHue», «Macca,
TJIOTHOCTHY, «Bec Tenay, «["paduueckoe
n300pakeHre cmny, « CHIIbD)
33 Hasnenue. CriocoObl YMEHBIICHUS U bubmmoreka [IOK
YBEIUYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBHCHMOCTD JIABJICHUS Ta3a bubmmoreka [IOK
oT 00bEMa, TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHUs TBEPABIMU TEIAMH, Bbu6nuoreka IJOK
JKHIKOCTSIMM U razamMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBieHue B )KUJIKOCTU U ra3e, BBI3BAHHOE bubmmoreka [IOK
36 .
JIEACTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenwne 3amau o reme «JlaBineHue B bubmmoreka [IOK
JKUJIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
38 Coolmiaromuecs: cocypl Bu6nuoreka [JOK
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https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

39 Pnapapmireciiii npece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBO KUAKOCTHBIN
Hacoc
41 Atmocepa 3emin 1 TPUIUHEI €€ Bbubmmorexa LJOK
CYLIECTBOBAaHUS https://m.edsoo.ru/ff0a2b5a
bubaunoreka [IOK
42 Bec Bo3ayxa. AtMochepHoe 1aBicHHe htts://m.edsoo.ru/ff0azbsa
Uzmepenne atmochepHoro aanenus. OnbIT bubmmorexa HOK
43
Toppuuemnu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTh aTMOC(HEPHOTO TABIICHUS OT bubmmorexa [JOK
BBICOTBI HaJ YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATMocdepHoe AaBlieHUE bubmuoreka [JOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3a1au mo Teme " AtmocdepHoe
naBieHue"
47 JleWicTBUE )XKUAKOCTH U Ta3a Ha MOrPY>KEHHOE bubmmoreka [IOK
B HUX TeNO. ApXUMea0Ba Cuiia https://m.edsoo.ru/ff0a3276
JIabopaTopHas pabora «OnpenenecHue
48 BLITaJII)KHBEIOHI:)ﬁ CUJIBI, I[ei'II)CTBy}omeﬁ Ha bubimorea [OK
https://m.edsoo.ru/ff0a33fc
TEJO, IOTPYKEHHOE B JKUIAKOCTH)
JlabGopaTopHas pabora 1mo Teme
49 «ccnenoBanne 3aBUCUMOCTH Beca Teja B Bbubaunoreka IIOK
BOJZIE OT 00BhEMA OTPYKEHHOM B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea
bubmnoreka [IOK
S0 [napanne rex https://m.edsoo.ru/ff0a3a96
Jlabopartopnas pabora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHHE JOIKH H

orpeznenenue e¢ rpy3onoabEMuocTu”
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Pemenne 3a1a4 11O TéMaMm: «ITnaBanmne

52 cynoB. BoznyxomnaBanuey, «/lasnenue bubmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPIBIX Te, )KUJKOCTEH 1 Ta30B»
53 KonTpomnpHas padota mo Teme «J/laBneHue
TBEPJIbIX Tel, )KUKOCTEH 1 Ta30B»
Bu6nuoreka [JOK
>4 Mexanueckas pagora https://m.edsoo.ru/ff0a3f82
Bbu6nuoreka IJOK
55 MortEoCTE. EJHHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnegoranue "Pacy€r MoIHoCTH, 1
pa3BUBAEMOM NP MOTBEME 10 JICCTHHUIIE"
57 IIpocteie Mmexannusmel. Peryar. PaBHoBecue
CHJI Ha phIUare
Peruaru B TexHUKE, OBITY H IPHPOIE.
58 JlaGopaTtopHas padora «}II/ICCJIpeILIz)BaHI/Ie 0.5 bubmmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIUara
59 Pemrenne 3ana4 mo teme «Y CIIOBHS bubmoreka [IOK
paBHOBECUS pblUara https://m.edsoo.ru/ff0a48a6
Koadpumnuent nonesHoro aercTeus
60 Mexanu3ma. JlaboparopHas pabora 0.5
«3mepenue KIIJ] HakITIOHHOM MIIOCKOCTH»
61 Pemenue 3ama4 mo reme "Padbora, MOIIHOCTS, Bu6nuoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprus. Kunernueckas u Bbubmmorexa LJOK
MOTEHUAJIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUYECKOH YHEPTUH bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT 110 TEME
64 "DKcrepuMeHTaIbLHOE Olpeie]IeHNE 1

U3MEHEHHS KUHETUYECKOU U MOTEHIIMAIbHOMI
SHEPIruu MpU CKAThIBAHUU TeJa 10
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HAKJIOHHOM INIOCKOCTH"

KonTponsHas padota mo Teme «Pabora n

65 1
MOIITHOCTb. DHEPTUs»

66 PesepBHBIii ypok. PaboTa ¢ Tekctamu 1mo 1 Bbubmmorexa LJOK
TeMe "Mexannyeckoe aBuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBublii ypok. Pabora ¢ TekcTamu 1o

67 TeMep"I[aBJIzII;He TBEPIBIX TEIL, )KUJKOCTEH U 1 bubmorexa HOK

Y pA > A https://m.edsoo.ru/ff0a4ffe

ra3oB
PeszepBHBIii ypok. PaboTa ¢ Tekctamu 1o

68 \ , 1
teme "Pabora. MomtHocTh. DHEprus'

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
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8 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudpoBbie
Tema ypoka Kourpoabhbie | IlpakTtudeckue
n/n Bcero u3ydyeHusi | o0pa3oBaTeJbHbIE
padoThl padoThI
pecypcsl
OCHOBHBIE MONOXKEHUS MOJIEKYIISIPHO-
1 KUHETHYECKOH TEOPHUHU U UX OIILITHEBIE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKACHUS
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJ 1
3 Moaenu TBEPAOTO, )KUIKOTO U 1 bubmmorexa [IOK
ra3000pa3HOro COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsCcHEHUE CBOICTB TBEPAOTO, KUIAKOTO U
4 ra3000pa3HOro COCTOSHUHN BEMIECTBA Ha 1
OCHOBE MOJIOKEHUN MOJICKYIISIPHO-
KUHETUYECKON TEOpUU
bubnuoreka LIOK
5 Kpucrammnyeckue u amopdHEIE TelIa 1
P pd https://m.edsoo.ru/ff0a5800
6 CMmaunBaHuE ¥ KaTUJUIIPHOCTb. 1 bubmuoreka [IOK
[ToBepXxHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuIipeHe U CKATHE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
3 Temmeparypa. CBs3b TEMIIEPATYpPhI CO 1
CKOPOCTBIO TEILJIOBOTO JIBMXKEHUS YACTHI]
9 Buytpennss sneprus. Cioco0bl H3MEHEHHS 1 Bubmuorexa LHOK
BHYTpPEHHEW dHEPruun https://m.edsoo.ru/ff0a5c60
bub6mmoreka [JOK
10 Buae! Teruionepenayu 1
a pe https://m.edsoo.ru/ff0a6412
Vpoxk-koHpepenrus "IIpakruueckoe
P dep P N bubmuoreka LIOK
11 HCITOJIb30BaHUE TEIJIOBBIX CBOMCTB BEIECTB 1 1

Y MaTepHaJIOB B LIEJSX dHEProcOepekeHus "

https://m.edsoo.ru/ff0a65c0
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12 KonunuectBo TemnoTsl. Y neapHas bubmnoreka LIOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOTO OanaHca. Bubmuoreka [{OK
TemrooOMeH 1 TEII0BOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTopnas pabora "UccnenoBanme
14 ﬂBJ‘IeIfI/IH TIG):HHO(E)6M6H3. TIPH CMEITHBAHIH bubmorexa [JOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U TOpssY€HU BOJIbI
Pacuer xonnuecTBa TCIIJIIOTHI, H€O6XOI[I/IMOI‘O
15 JUTSL HAaTPEBaHUS TEJa U BBIJIEISIEMOTO UM TIPH
OXJIAKIACHUH
16 Jlaboparopnast pabota "Omnpenenenue Bubmuorexa LJOK
YAEITBHOMN TEIIOEMKOCTH BelIecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUINBA. Y IeIbHAs TEIIOTa bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpI€BaHUE
18 KPUCTAJUIMYECKHUX Tell. Y IeNbHAS TEIIOTa bubmmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TTaBJICHUS
19 Jlabopatopnas padora "OnpenencHue bubmmotexa [{OK
YAEIbHOM TEIIOTHI IIJIaBJIeHUS JIbpaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHme 1 KOHICHCAITHS. bubmmorexa [OK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunienue. Y aenpHas Teriora
21 napooOpa3oBaHMsI U KOHICHCAIINH. bubnuorexa [{OK
3aBHUCHMOCTb TEMIIEPATYPbI KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTrO JIaBJICHHUS
Brnaxxnocts Bo3ayxa. JlabopatopHas padora
22 "OmpeneneHue OTHOCUTENTFHON BIaKHOCTH brbmorexa [JOK
P | https://m.edsoo.ru/ff0a7628
BO3/yXa
93 Pemenne 3a71a4 Ha onpeeNieHUE BIAXKHOCTH

BO3/IyXa
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HpI/IHHI/IHBI paGOTLI TCIIJIOBBIX ,I[BHFaTeJ'IePf.

24 [MapoBas TypOuHa. /[Buratens BHYTpEHHETO
CropaHus

25 KII TeroBoro asurareis. TemmnoBsie bubmuoreka [IOK
JIBUTATENH U 3allUTa OKPYKAIOLIE cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MIPEBpAICHUs YJHEPTUN
B TEIJIOBBIX MPOIECCcax
[ToaroroBka K KOHTPOJIBHOW PadOTE MO TEME

27 "TermoBsle siBneHUs. M3meHeHne brbmorexa [JOK

. \ https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHUHN BEILlECTBA
KontponbHas pabota mo teme "TemnoBsie
P P N Bbubmuoreka IJOK
28 sBIIeHUS. VI3MEeHeHne arperaTHbIX COCTOSHHM
" https://m.edsoo.ru/ff0a86ae
BEIIIeCTBA

29 OnexTpusanus Tel. J[Ba poma aIeKTprUIecKnx
3aps0B

30 VYpok-uccnenoBanue "IaeKTpusanus Ten
WHIYKIUEH U IPH COTPUKOCHOBEHUH "

31 B3anmopeiicTBue 3apsKEHHBIX TEJl. 3aKOH bubmmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpudeckoe noie. HampsxeHHOCTh

32 SJIEKTPUYECKOro 1ois. [IpuHmn buGmnorexa HOK

p P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINHY AIIEKTPUIECKIX TOTeH
33 Hocurenn anexTpudeckux 3apsaoB.
OneMmeHTapHbIN 3apsan. CTpoeHHne aToma

34 [TpoBOAHUKM U AUDIIEKTPUKHU. 3aKOH bubmmorexa [IOK
COXpPaHEHUS BJIEKTPUUYECKOT O 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha MPUMEHEHUE CBOMCTB Bubmuorexa LHOK
3JIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc

36 DIIEKTPUIECKUH TOK, YCIIOBUS €T0 bubmmorexa [JOK

CYIICCTBOBAHUH. Hcrounuku

https://m.edsoo.ru/ff0a95a4
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SJICKTPHUICCKOT O TOKA

37 JleiicTBUS DIIEKTPHYECKOTO TOKa brbmorexa [JOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenopanue "/lefictBue
38 AIIEKTPUIECKOTO OIS HA IPOBOTHUKH U 1
TADIEKTPUKH"
39 DIIeKTPUIECKUH TOK B METaIIIaX, KUIKOCTSIX bubmmorexa IJOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpudeckas enb U €€ COCTaBHBIE YacTh
41 Cuna toka. JlabopaTopHas pabora 05 Bubnuorexa LJOK
"M3MepeHune 1 perynpoBaHue CUIIbI ToKa" https://m.edsoo.ru/ff0a8hd6
DnekTpuyeckoe HanpsbkeHue. BonsTMerp.
42 HaGopI:lTopHasI pa6ofa "U3mepenue u ’ 0.5 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a9el14
peryaMpoBaHUe HANPSHKEHUS
43 CompotuBiieHHE TPOBOJHUKA. Y ICITBHOE Bubnuorexa LJOK
CONPOTHUBIICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCHMOCTb
m 3JIEKTPUUYECKOT0 COMPOTUBIICHUS 1 bubmorexa [JOK
MPOBOJHUKA OT €T0 JJIMHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOr0 CEYEeHUs U MaTepruaia"
45 3aBUCHUMOCTH CUJIBI TOKA OT HATIPSHKCHUSI. bubmuoreka [IOK
3akon Oma 1715 yyacTKa Uenu https://m.edsoo.ru/ff0aad4a
JlabopaTopnas padora "HccnenoBanue
46 3aBUCUMOCTHU CHJIBI TOKA, HAYILETO Yepe3 1 Bbubmuoreka [JOK
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHUsI Ha pesuctope”
47 [MocnenoBaTenpHOE U MapalIeTbHOE
COEIMHEHHS TIPOBOIHUKOB
48 JlaboparopHast pabota "I[IpoBepka mpaBuia 1 Bubmoreka [JOK

CIIO)KEHUST HAIPSHKEHHH TTPH

https://m.edsoo.ru/ff0aaas8
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MOCJICAOBATCIIBHOM COCIUHCHUHU IBYX

pe3ucTopoB”
JlaboparopHast pabota "I[IpoBepka mpaBuia
49 JUTS CiJIBI I;OKaIr)I v T1a aJIJP;eJIBEOM ’ brbmorexa [JOK
P P \ https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB
50 Pemenne 3ana4y Ha mpuMeHeHue 3akoHa OMma Bubnuorexa LJOK
JUISL Pa3IMYHOTO COEAMHEHUS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKA. bubmuoreka IIOK
3akon Jxoymnsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlabGopaTopnas padora "OnpenencHue bubmmorexa IJOK
PabOTHl M MOLITHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYEeCcKre e U MOTpednuTenn
53 AJIEKTPUYECKOi SHepruu B ObITY. KopoTkoe bubmorexa [JOK
p p y. Rop https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
[ToaroroBka K KOHTPOILHOU paboTe IO TeMe
54 "OnexTpudeckue 3apsaabl. 3apsyKeHHbIE Teaa Bubmuorexa LHOK
U uX B3aumoneicTBus. I1ocTOAHHBIH https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUMA TOK"
KontponbsHas pabota mo Teme
55 "DnekTpudeckue 3apsaasl. 3apsKeHHBIC Tena bubmuorexa [IOK
U ux B3auMoneucTBus. [1ocTosIHHBINI https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUMA TOK"
56 [MocTosiHHBIE MATHUTBI, KX B3aUMOJICHCTBHE
VYpok-uccinenosanue "H3ydenue monent bubnnorexa LIOK
57 "
MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE 110J1e. MarHuTHOE 1oJjie 3eMiIu U bub6mmoreka [JOK
€ro 3HaueHue AJIs1 KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmpIT Opcrena. MarHUTHOE TIONTE
bubmuoreka LIOK
59 ANEKTPUYECKOr0 TOKa MarHuTHOE moie

KaTyILIKU C TOKOM

https://m.edsoo.ru/ff0acld2
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[IpuMeHeHue FIEeKTPOMarHUTOB B TEXHUKE.
60 JlaGopaTtopHas pabota "M3yueHue neiicTBus
MAarHUTHOIO MOJIsl Ha MPOBOAHUK C TOKOM"

0.5

bubauoreka LIOK
https://m.edsoo.ru/ff0ac74a

DJeKTpOABUraTesb IOCTOSHHOIO TOKA.
Hcnonp3oBaHne 251eKTpOABUTATENEH B

61 TEXHUYECKHX yCTPONCTBAX M Ha TPAHCIIOPTE.
Jlabopartopnast pabota "KoHcTpynpoBanue u
M3y4YeHHUE paOOThI JIEKTPOIBUTATEIS "

bubauorexa LIOK
https://m.edsoo.ru/ff0ac86¢

62 OmnpiTel Dapanes. 3aK0H JIEKTPOMATHUTHOM
unaykuuu. [pasuno Jlenia

OnekrporenepaTop. CriocoOb! MOTyICHHS
63 ANEKTPUYECKON SHEPTrUH. DIESKTPOCTAHIINN
Ha BO30OHOB/ISIEMBIX HCTOYHHKAX OHEpPruu

64 [MoaroroBka K KOHTPOJIBHOH paboTeE MO TeMe
"DIeKTpUYECKUE U MarHUTHBIC SIBJICHUS"

65 KonTponpHas paboTa mo Teme
"DNeKTpUYECKUE U MarHUTHBIC SIBICHUS"

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0acb14

66 PesepBHBIii ypok. PaboTa ¢ Tekctamu 1mo

TeMme "TerutoBsie aieHus"

bubmuoreka LIOK
https://m.edsoo.ru/ffO0acc5e

67 PezepBHbIit ypok. PaboTa ¢ TekcTamu 1o
Teme "T1oCTOSAHHBIN 2JIeKTpUuUecKui TOK"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

PesepBHbIit ypok. PaboTa ¢ TekcTamMu 110

68
TeMe "MarauTHbIe IBIeHUS"

OBUIEE KOJIMYECTBO HACOB I10 ITPOTPAMME

68
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Jara nuQpoBLIe
Tema ypoka Kourpoabnsbie | IIpakrudeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThl
pecypcsl
1 MexaHuyeckoe JBIKeHHe. MaTepualibHas 1
TOYKa
Cucrema orcuera. OTHOCUTENBHOCTD bu6mmoreka [JOK
2 1
MEXAHUYECKOI'0 ABMKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMONIMHEIHOE ABIKEHUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMmepHOE TPAMOIMHEIHOE TBUKEHUE. 1
CpCILHSISI 1 MTHOBCHHAA CKOPOCTb
5 [IpsimonuHeliHOe paBHOYCKOPEHHOE 1 Bubmmorexa LJOK
JIBIDKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOIMHEHHOT O
6 PaBHOYCKOPEHHOTO JBIKeHHSA. I'paduk 1
CKOpPOCTH
JlaGopaTtopHas pabota "OnpenencHue
7 CKO peHI/If{) TCJ‘I;) npu aBHopcxo €HHOM 1 1 buommorexa [JOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JABHUKCHUH 110 HAKIIOHHOU ITIJIOCKOCTHU
8 CpoOonHoe nagenue Ten. OnpITel [Nanunes 1
PaBHOMEpHOE ABYKEHUE 110 OKPYKHOCTH.
9 Ilepuon u yacrora oopalenus. JIudeiinas u 1 bubmorexa HOK
P p ’ https://m.edsoo.ru/ff0ael76
yII10Bast CKOPOCTH
10 IleHTpOCTpEMHUTEBHOE YCKOPEHNE 1
bu6mmoreka [JOK
11 IlepBerit 3akon HerotoHa. BekTop cuitbt 1
P P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 bubmmorexa HJOK

PaBHopeiicTBytOIIas cuna

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
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Bubnuoreka [JOK

13 Tpetnii 3akoH Hetorona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha IprMEHEHUE 3aKOHOB bubmuoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocta. 3akoH ['yka E;Itij?;r?ﬁ:(iigr?/}f(aneca )
16 Pemenne 3agau o Teme «Cuia ynpyrocti
17 JlaGopaTtopHas pabora «OnpeaencHue bubnuoreka [JOK
JKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmorexa HOK
18 Cuna Tperis https://m.edsocf.I ru/ff0af738
19 Pemenne 3amad mo Teme «Cuiia TpeHHS» E;I[?SH/P/I;T:;Z;IS/I; 0afa26
20 JlabGopatopHas padora "OnpenencHue bubmmorexa [JOK
KO3 UITUEHTA TPESHUS CKOIBKECHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau o reme "3akoHsl HeloTOHA. Bbubaunoreka IIOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKecTH U 3aKOH BCEMHUPHOTO bubmmorexa HOK
TATOTEHHsI. Y CKOpEHHE CBOOOHOTO IaIeHUS https://m.edsoo.ru/ff0af044
Ypok-kordepenmus "J[BrkeHNE TET BOKPYT
23 rpaBuTanuoHHoro nenrpa (CoHeyHast
cuctema). ['amakTukn"
24 Pemrenue 3agau o reme "Cujia TSHKECTH U bubmoreka [IOK
3aKOH BCEMUPHOI'O TSATOTEeHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHYeCKast CKOPOCTb. bubmmorexa [JOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaNbHOI TOYKH.
26 AbGcomoTHO TBEpIOE Teno. PaBHOBECHE bubmmorexa HOK

TBEPIIOrO TENA C 3aKPEMIIEHHON OCBIO
BpalllCHUS

https://m.edsoo.ru/ffO0afe36
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27

MowmenT cuibl. LleHTp TsxECTH

Pemrenne 3amgau mo reme "MOMEHT CHIIBL.

Bbubnuoreka [JOK

28
LenTp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka kK KOHTPOJIBHOM pabOTe MO TEME
29 "MexaHudeckoe IBIKeHUE. B3anmoneiicteue bubmmorexa LIOK
. A ' s https://m.edsoo.ru/ff0b0408
Ten
KonTtponsHas pabora mo Teme
30 "MexaHu4eckoe JBmKeHHE. B3anmoselicTeue bubmorexa [JOK
. A ’ A https://m.edsoo.ru/ff0b06ec
TeN
Nmvmynse Tena. IMmyase crutbl. 3akoH
31 COXpaHEHUs UMITYJIbCa. YIIPYroe u bubmmorexa LIOK
p Y o pyr https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3anMO/ICHCTBHE
32 Pemenue 3a1a4 o Teme "3aKoH COXpaHEHUS bubmoreka [IOK
uMmyibca" https://m.edsoo.ru/ff0b096c
33 Ypok-kordepennus "PeakTHBHOE TBHUKEHNE
B IIPUPOJIE U TEXHUKE"
bubmnoreka [IOK
34 MexaHnyeckasi paboTa U MOIIHOCTb
p B https://m.edsoo.ru/ff0b0a84
35 PaGora cuitbl TSXKECTH, CUIIBI YIIPYTOCTH H bubmuoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeaeneHue
36 pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM
JIBUKCHUU TeJla TI0 TOPU30HTAILHON
TTOBEPXHOCTH
37 Ces13b dHEpruu 1 paboTsl. [loTeHnmanpHas
SHEPrus
Kunernueckas sneprus. Teopema o Bubmmorexa LJOK
38 .
KHHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SJHEPTUU B MEXaHUKE
40 JlaGopaTtopHas pabora «M3yueHue 3akoHa bubmuoreka [JOK
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COXpPaHCHHA SHEPIUU»

https://m.edsoo.ru/ffOb12fe

41 KonebarenbHOe IBHIKEHHUE U €TO bubmmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoniue koneOanus. BeiHy)1eHHBIC bubmuoreka [JOK
koisie0anus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil U IPyKUHHBIA MASITHUKU
Ypok-uccnegoBanue «3aBUCHMOCTb ISP O
44 KOJIe0aHUi OT )KECTKOCTH MPYKUHBI U MACChI bubnnorexa LHOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienre 3HEpruy NPy MEXaHUIECKUX
KoJIeOaHUSIX
JlabopaTopHuas pabora «OrmpeneieHue
46 qaCToI;LI Hpr[e Ifoz[a Kone6ainﬁ MIPY>KUHHOTO bubnnorexa LHOK
p by https://m.edsoo.ru/ffOblaec
MasATHHKa»
JlaGoparopHas padora «IIpoBepka
47 He3aBI;/ICI/Il\IZOCTI/IpHe HoJa Ifoneé)aﬂnﬁ rpy3a bubmorexa [OK
PHOA py3a, https://m.edsoo.ru/ff0b197a
TIOJIBEIIICHHOT O K HUTH, OT MacChl TPy3a»
Mexanuueckue BonHbl. CBOIMCTBa
48 MeXaHUYECKUX BOJH. [IpomoibHbIe U bubmorexa HOK
P https://m.edsoo.ru/ff0b21fe
MTONIEPEUHBIC BOJTHBI
49 Ypok-korbepeHmus "MexaHndecKie BOTHBI
B TBEpAoM Tene. CeiicMuyeckue BOIHbI"
50 3Byk. Pacnpoctpanenue u oTpaxeHne 3ByKka
51 Ypoxk-uccnegosanne "HabmoneHne
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
59 I'poMKoOCTh 3ByKa U BHICOTA TOHA.
AKyCTHUYECKHN pe30HAHC
53 Ypok-koHbpepeHius "Y IbTpa3ByK U bubmoreka [IOK
nH(Pa3BYK B IPUPOAE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [TonroroBka K KOHTPOJIBHOM paboOTe MO TEMe bubmmorexa [JOK



https://m.edsoo.ru/ff0b12fe
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"3aKOoHBI cOXpaHeHUs.. MexaHu4yeckue
KoJieOaHus U BOIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponwsaas padora o TeMe "3aKoHbI

55 coxpaHeHUs. MexaHndecKkrue KoneOaHus u
BOJIHBI"
56 ONEKTPOMAarHUTHOE TOJIE. Bbubmmorexa LJOK
DNIeKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3MEKTPOMAarHUTHBIX BOJIH
Ypoxk-koHpepenuus "lkana b OK
HOIOTEeKAa
58 3JIEKTPOMAarHUTHEBIX BONH. Vcrions3oBaHme httos://m.e dsocl)lru 1£10b2fe6
5JIEKTPOMArHUTHBIX BOJIH JJIl COTOBOM CBSI3H" " '
Ypok-uccnenopanue "M3yuenune cBOUCTB Eub OK
NOIMOTEeKa
59 AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO 1
5 enedona” https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO T
60 Pemenne 3aga4 Ha onpesieeHNe YacTOTH 1
JUTMHBI JIEKTPOMAarHUTHON BOJHBI
61 ONEeKTpOMarHuTHas MPHpPOJIa CBETA. Bbubmmorexa LJOK
CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneiiHoe Eu6 OK
nommoreka
62 pacmpocTpaneHue cBera. 3atMeHus ColTHIIA U 1
T https://m.edsoo.ru/ffob3658
VHBI
3aKoH OTpakeHHUs cBeTa. 3epkana. Pemenue
bubmoreka LJOK
63 3aJ1a4 Ha IPUMEHEHHUE 3aKOHA OTPaKCHHSI 1
https://m.edsoo.ru/ffob38c4
cBeTa
64 IIpenomiienue cBera. 3aKOH MpEIOMIIEHUS bubmmorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmmorexa LHOK
65 Hcnonp3oBaHue MOTHOTO BHYTPEHHETO httos://m.e dsocl)lru J—
OTPa)XKCHUS B ONITUYECKUX CBETOBOAAX T '
66 JlabopaTtopHas pabota "McciaenoBanue
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3aBHCHUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jyda OT yrja IajieHus Ha FpaHuIle "BO3LyX-

"nn

CTCKIIO

Ypok-kordepennus "Mcmonp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPasKEHHSL:
CBETOBOJIbI, ONITHKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIun3el. OnTHyecKas cuja JUH3bI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [JOK
69 [MocTpoenune n300pakeHNH B JINH3AX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Onpenenenre
70 ok Ic)Horg aC(I:)TOSIHI/I}I u OiTH‘leCKOfI CHUIBI bubmorexa [JOK
Y Ii " https://m.edso0o0.ru/ff0b4206
COOHMpAIOIICH JTUH3BI
Ypok-koHbpepenius "OnTUUECKUE JIMH30BbIC bubmoreka [IOK
71 "
(0l https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTryeckas cucreMa. 3peHne buommorexa [JOK
P https://m.edsoo.ru/ffOb4684
73 Ypok-koHbpepentus "ledexTs! 3penns. Kak
COXPaHHUTh 3peHue"
Paznoxenue 6enoro ceera B crieKTp. ONBITHI
74 HrroTona. CroskeHre ClIEKTPaIbHBIX ITBETOB bubmmorexa LIOK
) P i ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlabopaTtopHas padora "OnbITHI 1O
75 pa3noxeHuo OeJIOro CBeTa B CIISKTP U bubnuoreka [JOK
BOCIIPUSITUIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOACHUH Yepe3 BETOBbIE PUILTPHI"
Ypok-npaktukym "BonHOBEIE CBOMCTBa
76 CBeTa: IUCIepCUsi, HHTEpEpeHIIHS U
g pakmms”
77 Omnsitel Pesepdopna u miianerapHas Moienb bubmmorexa LJOK

aToMa

https://m.edsoo.ru/ff0c12a8



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
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

78

IToctynatel bopa. Mogens atoma bopa

79 HcnyckaHue v NOTrJIoEHUE CBETA AaTOMOM. bubmmorexa HJOK
KsanTsl. JInneiuaTsie crieKTpbl https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktukym "HaOmoieHre ciekTpoB bubmuoreka [JOK
UCIyCcKaHus" https://m.edsoo.ru/ff0c1550

81 PaanoakTuBHOCTH U €€ BUBI bubmorexa LOK

A A https://m.edsoo.ru/ff0c1672

82 Crtpoenne aToMHOTO siipa. HykimonHas bubmoreka [IOK
MOJENb https://m.edsoo.ru/ffOcl18ac

83 PammoaktuBHEIE TpeBpatnieHus. M3otoms brbmorexa LIOK

A peBpatl ' https://m.edsoo.ru/ff0clal4

84 Pemrenue 3amau o teme: "PaguoaKTUBHEBIE bubmnoreka I[IOK
npeBparieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon nomypacnana

86 Ypok-koHbpepeHius "PaguoakTuBHEIC bubmuoreka [JOK
U3ITydeHUS B PUPOE, METUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuu. 3aKOHBI COXpaHEHUS bubnuorexa HOK
3apsI0BOT0 U MaCCOBOI'O YHCEN https://m.edsoo.ru/ffOc1c58
DHeprusi cBsA31 aTOMHBIX sifep. CBsI3b MaccChl bubmorexa HJOK

88
Y DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "SAnepHeie peakuuu”

90 Peaknuu cuHTE3a U AETICHUS SICP. Bbu6nuoreka IJOK
Hcrounnku saeprun ConHIa U 3BE3N https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHius " nepHas 3HEpreTuKa.

91 JeiicTBrA pagri0aKTUBHBIX N3YYSHUN Ha
JKUBBIE OpraHn3Mb!"

[TonroroBka K KOHTPOJIBHOM paboOTe IO TEME
92 "DEKTPOMArHUTHOE TIOJE. bubmoreka [IOK

ONeKTpOMarHuTHbIE BOJHbI. KBaHTOBBIE
siBiIeHus"

https://m.edsoo.ru/ff0c223e
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KonTtponsHas pabora o Teme
"DNEeKTPOMarHuTHOE TOJIE.

93 1
DJIeKTpOMAarHUTHBIE BOJIHBI. KBaHTOBBIE
sIBICHUA"

94 [ToBTOpenue, 0606menue. JlabopaTopHbie 1 1 bubmuoreka [JOK
paboThl o Kypcy "B3anMonericteue Ten" https://m.edsoo.ru/ff0c245a
[MoBTopenue, obodmIeHne. Pemenne

95 aCUETHBIX U KaUeCTBEHHBIX 3a7a4 I10 TEME 1 bubmmorexa HOK
}? " 8 https://m.edsoo.ru/ff0c2572

TerutoBble nporeccsl
[ToBTOpenue, o6o0meHue. Pemenne

96 ACUETHBIX M KAYECTBEHHEIX 3a7a4 110 TEME 1 bubmorera [JOK
p N A https://m.edsoo.ru/ff0c2a22
"KII/] TenmoBwIX aBurarenei"

[ToBTOpenue, o6o6meHue. Pemenne
bu6mmoreka IJOK
97 pacyeTHBIX ¥ KaueCTBEHHBIX 3a7a4 10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KITJ snexTpoycTaHOBOK"
IToBTOpenue, o6ob6menne. JlabopaTopHbie bubmmorexa HJOK

98 1 1
pabotsl o Kypcy "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52

99 [MoBTOpenue, o6o6meHue. Pabora ¢ Tekcramu 1 Bbu6nuoreka IJOK
1o TeMe ""3aKOHBI COXPAHECHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 [MoBTOpeHue, 06oo0ImeHue. Pabora ¢ Tekcramu 1 bubauoreka IIOK
o Teme "Kosebanus v BOTHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6obmenue. Pabora ¢ TekcTamu 1 bubmorexa HJOK
1o teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1
o teme "KBaHTOBas U sipepHast pusuka'

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

» ®usuka, 7 knace/ [epopimkun A.B., O61ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«M3naTenbcTBO «IK3aMEH

» dusuka, 8 knacc/ [lepeimkua A.B., OOmIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Axtnonepnoe oobmectBo «M3marenscTBo «IIpocBemnieHne)

» ®usuka, 9 xiacc/ [lepoiukun A.B., ['yrauk E.M., O01miecTBO ¢ orpaHHueHHON
O0TBETCTBEHHOCTHIO «JIPODAY»; AkmonepHoe obmectBo «M3maarenberBo «IIpocBemennes
CO6opHuk 3amau 7-8-9,apt.Ilepbimkun

CO6opnuk 3an1a4 7,8,9, aBT.E.I'.MockoBkuHa

Omnopuble koHcnekThl @u3nka 7, aBT.E.A.Mapon

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJISA
yueOHuk ®dusuka 7, aBT. [lepbIkuH

Meronnueckue pekoMmenaanuu 1o ¢pusuke, aBt.O.I1.I'pomora

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Hudpossie pecypebl



[IOKYMEHT MOAMWUCAH 3MEKTPOHHOI MNOANUCHIO

"LWWKOJIA "CTYAUYM", Muknosac Hatanus KaaumMmpoBHa, EHEPAJIbHbIN
[OWNPEKTOP

20.10.23 10:58 (MSK)

Ceptudwmkat 013E6F770083B0319F41C7487F790402AB




