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IHHOACHUTEJIBHAA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHMsS COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTesIbHOM
nporpammsl, npenctaBieHHbIX B @I'OC OO0, a takxke c¢ yuérom (eaepanpHOil paboueil mporpamMmmbl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.
Conepxanue mporpamMmbl 10 (HU3UKE HANpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYarOIUXCS ¥ OPraHU3alUI0 U3Y4eHUs! (PU3UKHN Ha JAEATEIbHOCTHOW OCcHOBE. B mporpamme
1o (pU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH ydyeOHOro mpeamera B peanmusanuu tpedoBanmnii ®T'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKKe MEXIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMUsL.
[TporpamMma mo (u3uKe ycTaHABIMBACT pacHpe/eICHHe YIeOHOTO MaTepraa 1mo rojgam o0ydeHus (1o
KJjlaccaMm), IpeiaraeT NpuMepHYI0 MOCIeA0BaTEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MIPEIMETHOTO COJEpKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.
[Iporpamma o gusuke pazpaboTaHa ¢ 1€JIbIO OKa3aHUS METOAUYECKOM MMOMOIIM YUUTEIIO B CO3JaHUU
paboyeil mporpaMMbl IO y4eOHOMY MTPEIMETY.
®u3znKa SBISIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, IOCKOIBbKY
(bu3nyecKue 3aKOHbI JIeXkKaT B OCHOBE IIPOLIECCOB U ABJIEHUH, H3y4aeMbIX XUMUEH, OHoIoruel, acTpoHOMUen
u ¢usnyeckoil reorpadueil, BHOCUT BKJIQJ, B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa, MPEIOCTaBIseT
HaubOojee siCHble 00paslibl MPUMEHEHHMs] HAaydHOTO MeToJa TO3HAHMS, TO €CTh cIlocoba MOoydyeHus
JOCTOBEPHBIX 3HAHUN O MUDE.
OpHa W3 MIaBHBIX 3aja4 (pU3nUeckoro oOpa3oBaHUs B CTPYKType 0O0IIiero oopa3oBaHUs COCTOMUT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.
N3yuenue ¢pusznku Ha 6a30BOM YpOBHE MPEAIOJIAracT OBJIAJCHUE CICAYIOIUMH KOMIETEHTHOCTAMH,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:
® HAyYHO OOBSICHSTH SBJICHHUS;
® OLICHUBATh ¥ MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIE0BAHUS;
® UHTEPIIPETUPOBATh JAHHBIE M MCIOJIb30BaTh HAYYHBIE JIOKA3aTEIbCTBA MAJS IOJIyYEHHUS
BBIBO/IOB.
Ienn u3ydenuss pu3Mku Ha ypoBHE OCHOBHOIO 00miero oOpas3oBaHus omnpeneseHsl B KoHuenuuu
npernojaBaHus yueoHoro npeamera «®du3nka» B 00pazoBaTellbHbIX opranusanusx Poccuiickoit @enepanum,
peanu3yolX OCHOBHbIE 00I1€00pa3oBaTeibHble IPOrpaMMBbl, YTBepkKAEHHOW pemeHueM Koiuteruu
MunuctepctBa npocsernieHus: Poccuiickoit denepanmu (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).
Heaun nzyyenus Gu3uKu:
e IproOpeTeHNe UHTepeca U CTPEMIICHUS] 00y4JaloIIMXCsl K HAyYHOMY HW3YYEHHUIO MPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUNH O HAaydYHOM MeETOJe IMO3HaHHUA U (HOPMUPOBAHHME HCCIIEAOBATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;

¢ hopMUpPOBaHME HAYYHOTO MMPOBO33PEHUS KaK pe3ysbTaTa M3Y4YE€HHUS OCHOB CTPOCHMsI MaTepuH U
(byHaMEHTaJIbHBIX 3aKOHOB (PM3UKHY;

¢ hopMupOBaHME MPEJCTABICHUH O PO (PU3MKU JUIS pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U T€XHOJIOTHH;

®pa3BUTHE MPEJCTABICHUA O BO3MOXHBIX cdepax Oyayiied npodeccHOHaNbHON esTeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTikeHre 3TUX IeNedl mporpammbsl 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
o0ecreunBaeTcsi pelIeHueM CIeIylonnX 3a1ay.

enpuoOpeTeHNe 3HAHUH O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHHYECKUX, TeIJIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;



e IPHOOpETEHNE YMEHUU OMUCHIBATH WM OOBIACHATH (PHU3NYCCKUE SBJICHHUS C HCIOJIh30BAaHUEM
MMOJIyYCHHBIX 3HAHU;
® OCBOCHHME METOJIOB DEUICHUs MPOCTEHIINX pacy€THBIX 3aJad C MCIOJIb30BAaHHEM (PU3MUYECKHX
MOJIEJIEH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHMI HAOIIONATh MPUPOIHBIC SIBICHUS U BBIMOJHATH ONBITHL, JJAOOpaTOpHBIE paboThI U
OKCIICPUMCHTAJIbHBIC UCCIICIOBAHUA C UCIIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/IGOpOB;
® 0CBOEHHE MPHUEMOB pabOThl ¢ MHPOPMALIUEH (PU3MUECKOTO COJCPIKAHUS, BKIIOUas MH(OPMAIHIO O
COBPCMCHHBIX JOCTHUKCHUAX (1)I/I3I/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(l)OpMaIII/II/I;
®3HAKOMCTBO €O cdepaMu NPOPECCHOHATBHON JCSITCIBHOCTH, CBS3aHHBIMH C (U3UKOW, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)I/I3I/I‘I€CKOI>'I HayKH.
Ha usyuenne ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI OTBOJAUTCA
238 gyacoB: B 7 kiacce — 68 yacoB (2 yaca B Heeno), B 8 kimacce — 68 yacoB (2 yaca B Heleno), B 9 kimacce —
102 qaca (3 Jaca B HEIEII0).

[Ipennaraempiii B mnporpaMme MO (QHU3UKE IEpeueHb JaOOpPaTOpPHBIX pPabOT M OIBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JielaeT BbIOOp NPOBENCHHS JIaOOpPaTOPHBIX pabOT U OMBITOB C
y4€TOM HMHAMBHUIYAJbHBIX OCOOCHHOCTEM O0O0ydaroImMXCsl, CIHCKAa OSKCIIEPUMEHTAIBHBIX 3aJaHMi,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUpPa.

®dusnka — Hayka 0 npupoie. SBieHus npupoabl. OU3NUECKUE SIBICHUS: MEXaHUYECKHUE, TEIJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenUYHHBL. M3Mepenue ¢usznyeckux BenwuuH. Dusmyeckue npubopsl. [lorpemHocts
U3MepeHnil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢usnka u JOpyrue €CTeCTBEHHbIC HAYKH HW3YYalOT MPUPOTY. ECTECTBEHHO-HAYYHBIH METO]T
MO3HAHMS: HAOIIOJICHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJIBIPKEHHUE TUIIOTE3, SKCIIEPUMEHT IO TIPOBEPKE
rUmnoTe3, 00bsICHeHHE Ha0MoaeMoro sBieHus. Onrcanue GU3NIeCKUX SBJICHHUH ¢ ITOMOIIBIO0 MOICIIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBHIEC SIBIICHHUS.

2. ®uznueckue mpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM PUOOPOM.

Jlabopamopnuie pabomel u onvimel.

Ornpesenenue EeHbl JeJICHUs KAl U3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temmnepatrypsl PU MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA TEMITePaTyphI.
[IpoBenenue wmccneaoBaHUS MO MPOBEPKE THUNOTE3BI: JAIBHOCTH MOJETA IIapUKa, IMYIMIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTYCKa.

Pasznen 2. [lepBoHayaibHbIe CBEIEHUSA 0 CTPOEHUH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYNbI, HUX pa3Mmepbl. ONbIThL, JOKa3bIBAIOUINE AUCKPETHOE
CTpOEHHE BEIeCTBA.

o vk wnNpeE

JBm>keHnue vactull BemecTBa. CBsI3b CKOPOCTH JBHMXKEHHUS YacTHUIl C TemIiepaTypoil. bpoyHoBckoe
nBukeHue, quddysus. BzaumoaelicTBre 4acTull BelecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOEHHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAJUITMUECKUX) TEI.
B3aumocBs3b Mex 1y CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JIBHYKCHUS.

2. HaOmonenune nuddys3un.

3. HaGmionenue siBneHuil, 00bACHAIOMNXCS NMPUTHKEHUEM WA OTTAJIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimeot.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHeM (poTorpaduii).

2. OmbIThl IO HAOIOJICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYNKEHUIO ACUCTBUS CUJ MOJIEKYISPHOTO MPUTSIKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMoJieilicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMEpHOE ABUKeHuEe. CkopocTh. CpeaHsisi CKOPOCTh
MIpU HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTu U BpeMeHHU JIBUKEHHUS.

SBnenune wuHepuuu. 3aKOH HHepuuU. B3auMopeilcTBME Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH
JNBUKEHHUS Tesl. Macca kak Mepa uHepTHOCTU Tena. [InmoTHocTh BeniecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJN B €IMHUIIE 00bEMA BEIECTRA.

Cuna xak xapakTepucTuka B3aumojieicTBus tei. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIIBIO IMHAMOMETpaA. SIBJIeHUE TATOTEHHS U cuja TsbkecTd. Cuia TSKECTH Ha JPYrux IuiaHeTtax. Bec
tena. HesecomocTs. CrokeHUE CuJjl, HampaBICHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuna
TpeHus. TpeHue CKoJIbKEeHUs U TpeHue Nnokosi. TpeHue B Mpupojie U TEXHUKE.



Jemoncmpayuu.

oukwNpeE

HaGuntofieHne MexaHHYeCKOT o IBIKEHUS Tella.

N3mepenue ckopocTy MPSAMOJIMHENHOTIO IBUKCHUS.
Habnronenue siBieHus: HHEPIHH.

Habnronenue u3MeHEHUs: CKOPOCTH MPH B3aUMO/ICHCTBUH Tedl.
CpaBHeHHE Macc 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

1.

w

OmnpeneneHne CKOpPOCTHM  PaBHOMEPHOTO  JIBMKEHHMsS  (IIapuka B OKMJIKOCTH, MOJEIHU
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

Onpenenenne cpeHEl CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa [0 HAKJIIOHHOM IJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  pacTsikeHus (gedopManuu) TPYXKHUHBI  OT
MIPUIIOKEHHOM CHUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjienue TBEPABIX TeJl, sKUAKOCTEH M ra3oB.
Jasnenue. CriocoObl YMEHBIIEHUS U YBETUUYCHUS JaBiieHus. [[aBneHne ra3a. 3aBUCUMOCTD JaBJICHUS

raza or oobéma, Temmneparypsl. llepenaya naBieHuss TBEPABIMH TEJIaMH, KUIKOCTIMU M Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUecKkre MalIUHBL. 3aBUCUMOCTh JAaBJICHUS KUAKOCTU OT TiayOouHbl. ['mapocraTtuueckuit
napaaokc. CooOrmaronyecs cocypl. [ napaBindeckine MeXaHu3Mbl.

Atmochepa 3emnu u atmocdepHoe napiienue. [IpUyuHBI CylmeCTBOBaHHUS BO3AYIIHOW 00O0JOYKH

3emmu. OneiT Toppudennu. U3mepenne atMochepHOTo AaBieHHUS. 3aBUCHMOCTb aTMOC(EPHOTO JTaBJICHHS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1715 u3MepeHus aTMOCPEpHOTo TaBICHUS.

JleiicTBHe KUIKOCTH U raza Ha MOTPYyKEHHOE B HUX Teslo. BrITankuBaromas (apXxuMmenoBa) CHIIA.
3akoH Apxumena. [TnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

o ukwnNeE

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPaTyphI.

[lepenaua naBiaeHUs KUIKOCTBHIO U Ta30M.

CooOmaromuecs coOCypl.

I'mpapaBnuueckuit nmpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO JTaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00BEMaA NOTPY:KEHHOM dYacTU Tella W IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

VYcnoBue minaBaHusA TeJ: IUIaBaHUE WM TIOTPYKEHUE Ted B 3aBUCUMOCTH OT COOTHO IICHHS
IUIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHIIBL, IEHCTBYIOLIEH HA TEJIO B JKUJKOCTH, OT MacChl
Tena.

OneITHI, AEMOHCTPUPYIOIUE 3aBUCUMOCTH BBITAIKMBAIOUIEH CHIIBI, JEMCTBYIOIIEW Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHO B KHUIAKOCTb YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.
KoHcTpynpoBaHue apeomMeTpa MM KOHCTPYMPOBAaHUE JIOOKM W ONpelelieHue  eé
IPY30II0AbEMHOCTH.

Pa3nea 5. PaGora u MomHOCTb. JHEpIrus.
Mexanunueckasi pabota. MOITHOCTb.



[IpocThle MexaHM3MBI: pblYar, OJOK, HakKJIOHHas IUIOCKOCThb. IIpaBmii0o paBHOBecHs pblYara.
[IpumeneHne mpaBuiIa paBHOBecHs pbluara K Onoky. «3onoroe mpaBmio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckass sHeprus. Kunermyeckas M noreHuuainbHas sHeprus. IIpeBpaimeHue ogHoro Buua
MEXaHUYECKOM 3HEPTUU B JPYyroil. 3aKOH COXpaHEHUS SJHEPTHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue pabOTHl CHIIBI TPEHHS NPU PAaBHOMEPHOM JBIDKCHHH Tella 10 TOPU30HTAIBHOMN

IIOBEPXHOCTH.
2. MHccnenoBanue ycliOBUK paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHON NJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHUSI MEXaHUYECKOW SHEPTUH.
8 KVIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OCHOBHBIE TTOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHYECKOM TEOpUM CTPOEHUS BeliecTBa. Macca u pa3mepsl
aTOMOB W MOJIEKYJ. OTBITEL, TMOATBEP)KIAIOIMINE OCHOBHBIEC TOJIOKEHUS MOJEKYIIPHO-KHHETUUECKOU
TEOPHH.

Monenu TBEPIOTO, KHUAKOTO M ra3000pa3HOro cocTosiHui BemecTBa. Kpucrannuyeckue u aMmopdHbie
tena. OOBSICHEHHWE CBOMCTB Ta3oB, JKHAKOCTEM M TBEPIBIX TEJI HAa OCHOBE TOJOXXCHUH MOJIEKYJSPHO-
-KMHETUYeCKOoM Teopur. CMaunBaHWE U KalWUISIPHBIE SBJICHUS. TEMIoBOE paCIIupEHUE U CKATHE.

Temmepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JABW)KCHHUS YaCTUIl. BHYTpeHHss
sHeprusi. CrocoObl WM3MEHEHUsT BHYTPEHHEH SHEpruu: TeIionepenada W coBepiieHue padoTel. Bums
TEIIoNepelauu: TeIIONPOBOIHOCTb, KOHBEKIUS, U3TyYEHHUE.

KonnuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. 1eMJIO0OMEH M TEIJIOBOE pPaBHOBECHE.
VYpaBHenue TteroBoro Oamanca. [lnaBieHwe W OTBepJeBaHME KPUCTAUIMUECKHX BEIICCTB. Y IEiIbHas
Teriota 1iaBiaeHus. I[lapooOpazoBanme u koHmeHcanus. Mcmapenme. Kumenuwe. YnaenbHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KATICHHS OT aTMOC(HEPHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeiabHasl TEMI0Ta CTOPaHUsL.

[Ipunnumer pabotel TemnoBbix asuratenet KIIJ[ teroBoro neurartens. TersoBble ABUraTteiaud u
3al[uTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Habmonenue 6poyHOBCKOTO IBHYKEHUSI.

Ha6monenue nuddysun.

Halnronenue siBIIeHU I CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHHH.

HabGnrogenue TeniaoBoro pacuiupeHus Tel.

W3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3mepeHus Temneparypsl.

Buns! Tenonepenayun.

OxJaxkJIeHue Mpu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHHN pabOThl BHEITHUMH CHUITAMH.

Lo Nk WNRE

=
o

. CpaBHEHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

. Habmonenune kuneHus.

. HabmoieHue mocrosiHCTBa TeMIIEpPaTyphl MPU TUTABICHUH.
13. Moenu TEeILUIOBLIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimol.

[
N



OnbITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUS.

OnpIThI 10 BEIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.

OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.
OmnpeneneHue 1aBieHNs BO3AyXa B OalJIOHE MINPHILIA.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDL JAaBJICHHA BO3AyXa OT €ro 00BéMa u HarpeBanusd WJin
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OXJIAKICHUS.
6. IlpoBepka runoTe3bl JIMHEHHONW 3aBUCUMOCTU JUIMHBI CTOJOMKA KHUAKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.

7. HabGmoneHune W3MEHEHHWsI BHYTPEHHEHW SHEPruM Tella B pe3yjibTaTe TEIUIoNepeaadn W padoThI
BHEIIIHUX CHUJL.

8. HccnenoBaHue siBIE€HUS TEIJIOOOMEHA ITPU CMEUIMBAHUK XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOM NpHU TEMJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITUTMHAPOM.

10. Ompenienenue yeabHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIapeHusl.

12. OnpeneneHre OTHOCUTEIHLHOM BIAXKHOCTH BO3/IyXa.

13. Onpenienenue yeabHOM TEIIOTHI MIJIaBIEHUS JIbJIa.

Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuzaiusa Ten. J[Ba poaa 3IEKTpUUYECKUX 3apsioB. BzammopeincTBue 3apsiKEHHBIX TEI. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBUS 3apSKEHHBIX TEJT OT BEJTMYHUHBI 3aPSAI0OB U PACCTOSTHUSI MEXKTY
TeJIaMu).

Onextpuueckoe 1mosie. Hampspk€HHOCTH — aneKTpuueckoro mousis. [IpuHuun — cyneprno3uimu
ANIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsgoB. ODJIEMEHTAapHBIM AyeKkTpuueckud 3apsig. CrpoeHue aroma.
[IpoBOAHUKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUSA JIEKTPUUECKOTO TOKA. ICTOYHUKM TOCTOSTHHOTO TOKA.
JIeficTBUSI AIIEKTPUUECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUICCKUN TOK B JKHJIKOCTIX U
rasax.

Onektpuueckas uenb. Cuiia Toka. DiekTpuyeckoe HamnpspkeHue. CONpoTHBIEHHE IPOBOJAHHKA.
VY nenbHOE cOMpoTUBJIEHUE BelecTBa. 3akoH OMa Juis yyacTka nenu. IlocnenoBarenbHoe U napamienbHOe
COEIMHEHUE POBOJHUKOB.

Pabota u MOIIHOCTH dJEKTpUYeCKOro Toka. 3akoH JDxoyms—JIeHma. DnekTpuyeckue Ienu Hu
MOTpeOUTENH dNEKTPUUEcKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTositHHBIE MarHuThl. B3aumoielicTBHE NOCTOSIHHBIX MATHUTOB. MarHuTHoe 1noJie. MarHuTHoe 1ose
3eMuin M €ro 3HadeHue Juisd ku3Hu Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne »HIIEKTPOMAarHUTOB B TeXHUKE. JlelicTBME MarHUTHOTO MOJs HAa MPOBOJHUK C TOKOM.
DNEeKTpoABUTraTENb OCTOSHHOIO TOKa. Mcrnonap30BaHue 31EKTPOIBUTaTeNIed B TEXHUUECKUX YCTPOUCTBAX U
Ha TpaHCHOpTe.

Onbitel @apanes. SBnenHue snekTpoMarHUTHOW MHAYKUMU. [IpaBuno JleHuma. DnexTporenepatop.
CriocoObl  TOJIy4EHHUSI DIIEKTPUYECKOW HHEPruH. ODIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHUKAX
SHEPrUH.

Jemoncmpayuu.

DnekTpusaius Ted.

JIBa pojia AIEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTUYeCKas UHIYKIHUA.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,

HcTtoyHukH NoCTOSTHHOTO TOKa.

O NOU kA WNE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JIeNCTBUS DIIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJIKOCTH.

I"a30BrIi1 pazps.

N3mepeHue cuibl TOKa aMIIepMETPOM.

N3mepeHue 371eKTpUYeCKOro HaNPs)KEHNs. BOJILTMETPOM.

Peocrar u marazuH cOpOTUBIICHUH.

B3anmoneicTBre NOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3ICIICHUS TIOJ0COB MATHUTA.
MopennpoBaHre MarHUTHBIX IIOJIEW ITOCTOSTHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MaruuTtHoe 1noje Toka. JJIeKTpOMarHur.

JleficTBHE MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.
DneKTpoABUTaTeNb MOCTOSIHHOTO TOKA.

HccnenoBanue sBIICHUS 2JI€KTPOMArHATHOM MHIYKIIUH.

OnsiTel Dapanes.

3aBUCUMOCTb HAIPaBJICHUSI MHAYKIIHOHHOTO TOKA OT YCJIOBHM €ro BOZHUKHOBEHHUS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19

OnBITHI 110 HAOTIOACHUIO JICKTPHU3AINH Tl MHIYKIIUEH U IPU COMTPHKO CHOBECHHH.

HccnenoBanue NeHCTBUS IIEKTPUIESCKOTO TIOJIS HA TIPOBOJHUKH U JUAJICKTPHKH.

CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

W3mepenue U peryimpoBaHUe CHITBI TOKA.

W3mepenue u peryninpoBaHie HaPsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepe3 Pe3ucTop, OT COMPOTUBIICHUS pe3nUCTOpa
Y HaIpsDKEHUS Ha PE3UCTOope.

OnBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHHS] POBOJHUKA OT €ro
JUIMHBI, TJIOLIAAH MOTIEPEYHOT0 CEUYEHUS U MaTepuana.

[IpoBepka mnpaBuia CIOXKEHHUS HANpPsHKEHUH TpU TMOCIEAOBATEIbHOM COEAUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia /i CUJIbI TOKA MIPH MApAIJICIIBHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Onpenenenre MOIIHOCTH AIEKTPUYECKOTO TOKA, BBIJCIAEMON Ha pe3nuCTOpe.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HAYILETO Yepe3 JIAMIIOUKY, OT HANpsHKEHHs Ha HEH.
Onpenenenue KIIJ] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPH UX O0bEIMHEHUU U Pa3/ICIICHUH.
HccnenoBanue neiCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD CHJIBI B3aUMOICUCTBUS KATYIIKK C TOKOM M MarHuTa OT
CHWJIBI TOKA U HaIPaBJICHUS TOKA B KATYIIKE.

N3ydeHue neiicTBHsI MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

. KoncrpynpoBanue u uzydenue paboTsl 3JIEKTPOABUTATEIS.
20.
21.

N3mepenne KIIJI anekTpoaBUrareaIbHOM yCTaHOBKH.
OneITBl MO0 MCCIIENOBAHUIO SBJICHUS 3JEKTPOMAarHUTHOM MHIYKLHH: HCCIENOBAaHHE N3MEHEHUI
3HAYEHMs U HAIPABJICHUS UHIYKLIHOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexanndeckue siBJICHHUS.



Mexanuueckoe aBWKeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOIr0 JIBMXKEHHUs. PaBHOMEpHOE NPSAMOIMHEWHOE JBHKEHUE. HepaBHOMEpHOE MNPAMOJIHUHENHOE
nBukeHue. CpeHssi U MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBH>KEHUU.

VYckopenue. PaBHoyckopeHHOE npsMonuHerHoe apuxeHue. Croboanoe nagenue. Onwitel ["amuies.

PaBHOMepHOE nBMKEHHE MO OKpY)KHOCTH. Ilepwon m uactota oOpamienus. JluHeiHas U yrioBas
ckopocTtu. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

Ilepeiit 3akoH Herootona. Bropon 3akon Herortona. Tperuit 3axkoH Hserorona. IIpumHnmn
CYIIEPIIO3UIIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHia TPEHUs CKOJIBKEHUS, CUjla TPEHUS TIOKOsI, TPyTrue
BU/JIbl TPEHHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHEe CBOOOIHOTO MaeHus. [|BIKeHHE MIaHeT
Bokpyr Counnua. IlepBast kocMuyeckasi ckopoctb. HeBecoMocTh 1 nieperpysku.

PaBHoBecue MarepuanbHOM TOUKH. AOcomOTHO TBEPAOE Tenmo. PaBHOBecue TBEPHOTO Tenma C
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynesc tena. 3menenune umnynbca. IMIynbc cuiibl. 3aKOH COXpaHEHUS MMITyJibca. PeakTuBHOE
JIBUKEHHE.

Mexannueckass pabota U MoOLIHOCTh. PaboTa cuil TskecTH, ynpyroct, TpeHus. CBsi3b SHEPrUM U
paboTtsl. [loTeHnnanbHass 3Heprus Tena, NOJHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuManbHas 3HEprus
cxkatoil mpyxuHbl. Kunermueckas sHeprusa. Teopema O KHMHETHYECKOW HHEPruu. 3aKOH COXPAHECHMS
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOTro JIBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IIyTe€Hd W TPACKTOPHUI JIBUYKEHHUS OJTHOTO M TOTO € TeJa OTHOCUTENIBHO Pa3HbIX Tl
OTCY€Ta.

N3mepenune ckopocTr U yCKOPEHHUSI IPSMOJIUHEWHOTO IBUKEHHS.
HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.
Habmronenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

owusWw

HaOnroeHne MexaHWMUYECKUX SIBIICHHMA, MPOUCXOIAIINX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTEIILHO KaOMHeTa (hU3UKH.

7. 3aBHCHMOCTH YCKOPEHHUS Tejia OT MacChl Tejla U JICHCTBYIOIICH HA HETO CHJIBL

8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TEJI.

9. HM3meHeHue Beca Teja MPH YCKOPEHHOM JIBHKCHHH.

10. Ilepenava umMmynbca Ipy B3aUMOJICHCTBUU TEJI.

11. IIpeoOpa3oBaHus SHEPT UM MTPH B3AUMOJICHCTBUHU TEJ.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIIPYTrOM B3aHMOICHCTBHH.

13. CoxpaHeHHE UMITYJIbCa TIPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUY.

14. HaGnro/ieHre peaKTUBHOTO JIBUKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTHH MTPU CBOOOTHOM TIaJICHHH.

16. CoxpaHeHHEe MEXaHUYECKOM SHEPTUH MTPH JABIKESHUU TEJIa IO JSHCTBHEM PYKHHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa JJisi pa3rOHA W JajbHEHUIIEero paBHOMEPHOTO JABIDKEHHUS IaphKa WU
TEJIEeKKH.

2. OmpeneneHne CpenHEdl CKOPOCTH CKOJBXKEHHUS Opycka WM JBM)KCHHS IIaphKa MO0 HAKIOHHOU
MJIOCKOCTH.

3. OmpeneneHne YCKOPEHUs Teja MPU paBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOM MIIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MIPU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HadallbHOM
CKOPOCTH.

5. IIpoBepka TUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JIBMKEHUHM 0€3 HayalbHOW CKOPOCTH MYTH

OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBHI.



I/ICCHCZ[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA CKOJILKCHUSA OT CUJIBI HOPMAJIbBHOT'O TaBJICHHA.
Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOThl CWIIBI TPEHHUS MPU PABHOMEPHOM [BM)KEHHHM Tela MO TOPH30HTAIBHOU
MOBEPXHOCTH.
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10. Ompenenenne padOTHl CUIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ UCIOJIB30BAHUEM HETOIBIKHOTO U
MOABMKHOTO OJIOKOB.

11. 3yyeHue 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWI: MEpHOJ, Y4acToTa, aMIUIUTYA.
MaremaTtuueckuil U IpyKUHHBIN MasTHUKY. [IpeBpanienue snepruu npu kosiedaTeIbHOM JIBUKEHUU.

3aryxatomue kosieOanus. BeiHyxnennsie xosnebanus. Pezonanc. Mexanndeckue BoJsHbI. CBOMCTBa
MeXaHW4YecKuX BOJH. [IpoonpHbIe U MonepeyHble BOJIHBL. J[JIMHa BOJIHBI U CKOPOCTh €€ pacipOCTpaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TeNE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Ted Mo 1eHCTBUEM CHIIbI TSKECTH U CUJIbl YIPYTOCTH.
2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXACHHBIX KOJICOaHUI U pe30HaHCA.

4. PacnpocTpaHeHHe NpOoJ0JIbHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuit MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHu Npy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH NepUoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHu NPYy>KUHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka He3aBUCUMOCTH Iepuo/ia KoJiebaHuii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOA KOJIeOaHUH MPYKUHHOTO MAasSTHUKA OT MaccChl
rpy3a 1 KECTKOCTH MPYKUHBI.

o ukwnNeE

7. VI3mepeHue yckopeHUsi CBOOOHOTO MaICHUS.

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEeKTPOMarHUTHOE 10JIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSA3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO Tele(oHa.

Pa3zpnen 11. CBeroBble sIBJICHUS.

JlyueBas mopenb cBera. Mcrounuku cBeta. I[IpsiMmonuHeHOE pacnpoCTpaHEHHWE CBETa. 3aTMEHHUs
Connua u Jlynsl. Otpaxenue cBera. [Imockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH mnOpenomiieHHs cBera. llomHOe BHYTpeHHee OTpaXE€HUE CBeTa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B OTHUYECKUX CBETOBOJIAX.

JIunza. Xon mydeit B muaze. OnTuueckas cuctema QoroanmapaTa, MUKpPOCKOTIA M TelecKorna. [ a3 kak
OonTHYECKas cucteMa. bInu3opyKocTh U 1aTbHO30PKOCTb.

Pasnoxxenne Oenmoro cera B crnekTp. OmbiTel HpioToHa. CrokeHHE CHIEKTPATbHBIX I[BETOB.
Jucnepcus cera.



Jemoncmpayuu.

[IpssMOonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n300paXkeHM B INIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTuyeckuii CBETOBO/I.

Xon yueit B cobuparomeit JnuHs3e.

Xo0J JIydel B pacCenBaroLIEH JIUH3E.
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[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

[MpuHIMN neicTBus GoToanmapata, MUKPOCKOTIA U TEJIECKOTIA.

10 Mopens riasa.

11. Paznoxxenue 6e10ro cBETa B CIEKT.

12. Tlomyuenue 6eoro cBeTa MpU CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)XEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
2. M3ydeHue xapaKTepUCTHK N300paKeHUs IPEAMETa B INIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJla IPEJOMIIEHUS CBETOBOTO Jiyya OT YIJla MaJIeHUs Ha IpaHULe
«BO3LYX—CTEKIIO».

[Tony4yenune n300pakeHUI C TOMOTIBIO COOMPAFOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOIIei TUH3bI.
OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

No v op

OnBITHI 10 BOCTIPUATHIO [[BETA MPEAMETOB IIPU UX HAONIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa?.zle.u 12. KBaHTOBBIE SIBJICHHSL.
OmneiTer Pezepdopna u mnanerapras moaens atoma. Mojens atoma bopa. Mcnyckanue u noriomieHne

cBeta atoMmoM. KBaHThI. JInHelHyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-u3nydeHus. CTpoeHwe aTOMHOTroO siapa. HykimoHHas

MOJIENTh aTOMHOTO sizpa. M3oTombl. PagroaktuBHbie peBpamenus. [lepro nomypacnaga aTOMHBIX SAEP.

snep.

SnepHble peakuuu. 3aKOHBI COXpAaHEHHS 3apsAI0BOIO U MAacCOBOTO YHCEN. DHEpPrusi CBS3M aTOMHBIX
Cas13b Macchl U dHepruu. Peakiuu cunresa u aenenus saep. Mcrounvku sneprun ConHIla U 3BE31.
Snepnas suepreruka. JlelicTBUs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOMICHHUS.

CrieKkTpsl pa3IU4HbIX I'a30B.

Crextp BOOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructparnus nznydeHus NpupoIHbIX MHHEPAIOB U IPOAYKTOB.

Jlabopamopnwie pabomut u onvimel.

1. HabmroneHue CIUIONMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4EHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIMU YACTHIIBI 0 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. M3mepeHue paainoakTUBHOTO (OHA.

IToBTOPHTENILHO-00001IA0 1IN MOYJIb.

[ToBTOpUTENBEHO--0000MIAIOIIMI  MOAYNb TMpEeAHA3HAYeH JUIsl CHCTeMaTH3allud U 00001eHus

oOuswWwNeE

MPEIMETHOTO COJEP KAHUS U OMbITA IEATETbHOCTH, IPHOOPETEHHOTO MPHU U3yUEHUH BCEro Kypca (DU3MKH, a
TaKXke JUIsl TMOATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY O3K3aMeHy MO (u3uke Juis 0Oydarolmmxcs,
BBIOpABILUX ATOT YUeOHBIH MpeMeT.

HpI/I HU3YUYCHHUU JAHHOTO MOAYJA PCAINU3YIOTCA U CUCTEMATU3UPYIOTCA BUABI ACATCIBHOCTU, HA OCHOBC

KOTOPBIX oOecreunBacTCs AOCTHIKCHUC TIPCAMCTHBIX W MCTAIIPCAMCTHBIX IINIAHUPYEMbBIX PE3YJIbTATOB
O6yquHﬂ, (I)OpMI/IpyCTC}I CCTCCTBCHHOHAY4YHAasd I'paMOTHOCTb: OCBOCHHUEC HAYYHBIX MCTOIOB HCCJICIOBAHUA



SABJICHUM TPHUPOJBI W TEXHHUKH, OBJAJCHHUE YMEHHSIMH OOBICHATH (DU3NYECKHE SIBICHUS, NPUMEHSS
IMMOJIYYCHHBIC 3HaHUA, pClIaTh 3a/la4i, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.
[IpuHUMNHMAIBEHO JEATEIBLHOCTHBIA XapakTep AAHHOTO pa3jenia pealu3yercs 3a Cu€T TOro, uTo
06yan0H1Hec;1 BBIIIOJIHAIOT 3alaHus, B KOTOPBIX UM IIPCAJIaracTcCs:
Ha OCHOBE IOJyYCHHBIX 3HAHMW pacloO3HaBaThb W HAYYHO OOBACHATH (U3NYECKUE SIBICHHUS B
OKpY’KaloLEel NPUPOJIE U MOBCEAHEBHON KU3HU;
HCII0JIb30BAaTh HAYYHBLIC MCTOAbLI MCCJIICAOBAHUA (1)I/ISI/II-IGCKI/IX ﬂBJ’ICHHfI, B TOM 4YHCIIC IJIA ITPOBCPKU
THUIIOTE3 U NOJIYYCHUA TCOPCTUICCKHUX BBIBOAOB;
O6’I)$ICH$ITI) HAay4YHBIC OCHOBEI HanOoJIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOJIOFI/Iﬁ, HaIrpumep,
IMPAKTUYCCKOI'0 HMCIIOJIb30BaHUA PAa3JIMYHLIX HCTOYHHMKOB SHCPIrMHM HAa OCHOBC 3adaKOHA MNPCBPALICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue (U3MKH Ha ypOBHE OCHOBHOIO 0OLIEro o0pa3oBaHMs HAIPABICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, MCTAIPCAMCETHLIX U ITPEAMCTHBIX O6pa3OBaT€JIbHBIX PE3YJIbTATOB.

B pesynbrare uzyuenus Gpu3NKM Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus y oOydaromerocs OymayT

c(hOPMHUPOBAHBI CIICYIONIUE JINYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

— IPOSIBJIIGHUE UHTEPECca K HCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PH3UYECKOM HAYKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

— FOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U ITHYECKUX MPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HU3UKY;

— OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JACSITEIBHOCTHA YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUSA:

— BOCHPHSTHE ICTETUYECKUX KauecTB (PU3MUYECKON HAyKW: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHWE IEHHOCTH (PU3WYECKON HAayKH KaK MOIIMHOTO HMHCTPYMEHTAa IO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHN, BAXKHEWUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JIFOO03HATEIHPHOCTH, MHTEPECA K MCCIIEIOBATEIHCKON ACSITEIHbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

— OCO3HAaHME LIEHHOCTH 0e30MacHOTo 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH
nmpaBuil 0€30MacHOrO TMOBEJCHMSI Ha TPAHCHOPTE, HAa JOpOrax, C OJICKTPUYECKUM U TEIIOBBIM
000pyIOBaHKUEM B JJOMAITHUX YCIOBUSIX;

— chOpMUPOBAHHOCTh HaBbIKA peQIieKCHUU, TPU3HAHKUE CBOETO IMpaBa Ha OIMMUOKY M TaKOTO K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— AaKTHBHO€ Yy4YyaCcTHE B pEHICHHH TMpaKTUYeCKHX 3aJady (B paMKax ceMbH, 00pa30oBaTeNIbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKONH U COIMAIbHOM HampaBIE€HHOCTH, TPeOYIOIIUX B TOM
yucliie ¥ GU3NYECKUX 3HAHMUIA;

— UHTEpEC K MPaKTHYECKOMY H3YUYeHHIO MPOodeccHil, CBI3aHHBIX C (PU3UKOIL;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

— OpHUEHTalMs Ha NpuMeHeHUe (PU3MYEeCKUX 3HAHWM ISl pelleHus 3ajad B o0JacTh OKpYyKarolien
Cpelibl, IUNITAHUPOBAHHUS IOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;

— OCO3HaHHE TMI00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMyTel UX pelIeHHUS,;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOM CPebl:

— TOTPEeOHOCTh BO B3aUMOJEWCTBUU TPU BBIMOJIHEHUHM WCCIEJOBAHUA U TMPOEKTOB (U3HUECKOit
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— IOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YE€PE3 NMPAKTUYECKYIO NESATEIBHOCTD;

— TmoTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHHWI, B TOM uucie (QOpMYyIHpPOBATH WICH, MOHSTHUSA,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE AePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTH (DU3HKH;

— IUTAaHUPOBAHKE CBOETO PAa3BUTHSI B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

— CTpeMIICHHE aHAJU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA M IKOHOMHUKU, B TOM
YHClie C UCTOIb30BaHUEM (PU3UUECKIX 3HAHUM;

— OIICHKa CBOMX JACWUCTBUI C YYETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TIIOOaThHBIX
MOCJIEICTBU .



METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTte OcBOCHMSA MporpamMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs Yy
oOyuaromerocsi OyayT copMHpoBaHBl MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONIUE MO3HABATEIbHbIC
YHUBEpCAJbHBIE  Y4eOHble JEWCTBUS, KOMMYHUKAaTHUBHBIE YHHBEpCaJlbHble y4eOHBIE JCHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble 1ornyeckue geiicTBus:
® BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);
® yCTaHABJIMBATb CYHICCTBCHHBIﬁ IMPU3HAK Knaccmbm(aunn, OCHOBaHUA IJIA 0606H1€HI/I$[ N CPABHCHUA,
® BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U HAONIO/IEHUSX,
OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,
® BbISABJIAAITh TPUYUHHO--CJIICACTBCHHBIC CBA3UM IPU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUH H mpoucccoB,
ACIaTb BBIBOABI C HMCIIOJB30BAHHUEM ACAYKTUBHBIX WU MHAYKTHUBHBIX yMO33KHIO‘I€HPII7[, BBIJIBUT'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘—IeCKI/IX BCIINYUH,
® CaMOCTOSITEIbHO BBIOMPATh crIOCO0 pelieHus yueOHol (usznueckoi 3a1aun (CpaBHEHHUE HECKOJIbKUX
BapuWaHTOB PCHICHUA, BI)I60p HauoOoJee IIOAXOJAIIIErO C y‘-IéTOM CaMOCTOSTEIIBHO BBIJICJICHHBIX
KpUTEPUEB).
Ba3oBble nuccienoBareibckme 1eiCTBUSA:
® IICTI0JIb30BATh BOIIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
®IPOBOJIUTh II0 CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXHBIA  (pusnueckuit
9KCIIEPUMEHT, HEOOJIbIIOE UCCIIE0BAaHNE (PU3UUECKOTO SIBICHUS;
® OIICHMBATh HAa IMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALINIO, MOITYUYEHHYIO B XOJ€ UCCIIEA0BaHMS
WJIH SKCIIEPUMEHTA;
® CaMOCTOATENBHO  (OPMYJIMPOBATE O0OOIIEHHs] M BBIBOABI IO pe3yJlbTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICA0BAHMS;
® IPOTHO3UPOBATh BO3MOXKHOE JajbHellIee pa3BUTHE (U3NYECKUX MPOLECCOB, a TAKXKE BbIJABUraTh
IPENOJI0KEHNU 00 UX PA3BUTUU B HOBBIX YCIOBMAX U KOHTEKCTaX.
Pa6ora ¢ undopmanmeii:
® IPUMEHSATh Pa3JInYHbIE METO/Ibl, THCTPYMEHTHI U 3aIlIpOChl IPU MOUCKE U 0TOOpe MH(POPMALUK WIIH
JAHHBIX C YYETOM IPEJIOKEHHON yueOHOM (pU3NuecKoil 3a1auu;
® AaHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIMIO PA3IHMUHBIX BUAOB U GOPM
IIPEJICTABICHMUS;
® CaMOCTOSATEJILHO BbIOMPATh ONTUMANIbHYIO (OpMY MpeAcTaBieHuss HHGOpMAIMK U WILIIOCTPUPOBATh
pelaemMble 331a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU rpadMKoi U X KOMOMHALIUSAMH.
KoMMyHuKaTHBHBIC YHHBEpPCaabHbIC y4eOHbIC JeHCTBHUSA:
®B X0J1e 00CYXAeHUsI Y4eOHOTrO MaTepuania, pe3yabTaToB Ja00opaTOpHBIX pabOT U MPOEKTOB 3aJaBaTh
BONPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl M BBICKA3blBaTh HJEU, HAllEJIEHHbIE Ha pelleHHe
3aJjauyl ¥ MoJiiep kaHue 01aroxesnaTeIbHOCTH OOIIeHNUS;
® COMOCTABIATh CBOM CYXJEHHS C CYKICHMAMU JPYTUX YYaCTHMKOB Juajiora, OOHapyXHUBaTb
pa3auyne U CXOACTBO MO3UIINA;
® BEIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
e IyOJIMYHO MPEACTABIATh PE3YJAbTaThbl BBIMOJIHEHHOTO (U3MYECKOTO OmbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IIPOEKTA);
® IOHUMAaTh ¥ UCIOJb30BATH MPEUMYILIECTBA KOMAHIHON M MHIMBHyalbHON pabOTHl MpU pelIeHUU
KOHKPETHOU (pU3NUeCKOl MpoOIeMbl;



® [[PUHUMATH IIEJIM COBMECTHOM JESTEIbHOCTH, OPraHMW30BBIBaTH ACHCTBUSA MO €€ JIOCTHXKEHUIO:
pacmpenensiTh poJid, 00CYKIAaTh MPOIECCH U Pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

® BBLITOJIHATh CBOIO YacTh PabOThI, JOCTUTas KaueCTBEHHOTO pe3yJjibTara 10 CBOEMY HANpPABICHHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTHUMH WICHAMHU KOMAaH/IbI;

® OIICHMBATh KAUeCTBO CBOETr0 BKJIaJa B OOMMH MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIHLHO
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBUS

Camoopranu3anus:

® BBISIBJISITH NPOOJIEMBbI B JKU3HEHHBIX M YU€OHBIX CUTYalUsIX, TPEOYIOUIUX AJIsl pelIeHUs] GU3NIECKUX
3HAHHI;

® OPUEHTUPOBATHCA B PA3JIMYHBIX MOJIXOJAX HPHUHATHS pelleHUud (MHAMBUAYAJIbHOE, NPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI IPyNoil);

® CaMOCTOSITEIbHO COCTaBJISTh AITOPUTM pelIeHUs (U3MYECKOM 3aJauM WIM IUIaHa MCCIEAOBAHUS C
y4€TOM MMEIOIINXCSI PECYPCOB MU COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh NpeaiaraeMble
BAPUAHTHI PEIICHU;

e fie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

e JaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IjiaH e€ U3MEeHEeHMUS,

® 00BSACHATh MPUYHUHBI JOCTHKEHUS (HEIOCTHIXKEHHUS) Pe3yJbTaTOB JAESTEIbHOCTH, JIaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTUBBI B JEATEILHOCTH (B TOM YHCIE B XOJI BHITIOJHEHUS (PU3MUECKOTO MCCIIETOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, M3MEHUBIIHMXCS CHUTYallUi, YCTAHOBJIEHHBIX
OIIMOOK, BOSHUKIIIUX TPYTHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

®CTaBUTH ce0s HA MECTO JPYroro 4ejoBeKa B XOJie CHOpa WM JUCKYCCUU HA HAy4yHYIO TEMY,
[NIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

e [IpU3HABaTh CBOE IMPaBO Ha OLIMOKY MPHU pelIeHWH (PU3NYECKUX 3a/ad WIH B YTBEPKACHUSX Ha
Hay4HbIE TEMbI U TAKOE K€ MIPaBO JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOydyeHus B 7 KJjacce IpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)KaTb
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

® IICTI0JIb30BATh MOHATHS: (PU3NYECKUE U XMMHUUYECKHE SBJICHUS, HAOIIOCHUE, SKCIIEPUMEHT, MOJIEINb,
TUNOTe3a, €JUHULBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHHS BeEIECTBa
(TBEpHOE, XKMIKOEe, ra3000pa3HOe), MEXaHWYECKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPAeKTOpHsl, paBHOAEHCTBYIOIIAs cuia, Aedopmarus (ynpyras, iacTHIecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pa3nuyath sBieHUs (Auddys3us, TemnoBoe IBM)KEHUE YaCTHUI] BELIECTBA, PaBHOMEPHOE ABIKEHHE,
HEPAaBHOMEPHOE [IBMKEHHE, WHEpLMs, B3aUMOJCHCTBUE TE€J, PAaBHOBECHUE TBEPIBIX TEI C
3aKpEIJIEHHON OCBIO BpallCHMs, Iepeaada AaBJICHUs TBEPIABIMU TEIaMHM, KUIAKOCTSIMH U Tra3aMH,
aTMoc¢epHoe AaBleHHe, MJIaBaHUe TeJ, IPEBPALICHNs MEXaHUYECKOW SHEPrUuu) M0 OMUCAHUIO MX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHE;

® Pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKUX SIBICHUI B OKPYXKAIOLIEM MHUpPE, B TOM YHUCIIE
¢u3nyeckue SABJICHUS B MPUPOJE: NPUMEPHI JIBIKEHHUS C Pa3IMYHBIMH CKOPOCTSMHU B JKHUBOH U
HEXMBOM MpUpoJe, NEHCTBHE CHUJIBI TPEHUS B NPUPOAE M TEXHHUKE, BIUSHUE AaTMOCHEPHOTO



JIaBJICHHs Ha KUBOW OpPraHU3M, IIaBaHHE PbIO, ppIYard B TeJie YeJIOBEKa, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 33a7a4y B y4eOHYIO, BBIJICIATh CYLIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PHU3UUECKUX
SIBJICHUI;

® OTIHMCHIBATh M3YYCHHBIC CBOICTBA TeNl M (pU3MUYECKHE SBICHMSA, MCIOJB3Ys (PU3HUECKUE BEITMUMHBI
(mMacca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIAa YIIPYTOCTH,
CWJIa TSKECTH, BEC TejJa, CHUla TpPEHus, JaBieHue (TBEPAOro Tena, MKHUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CUJa, MeXaHudeckass paboTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOX(QQHUIMEHT MOJIE3HOTO JCHCTBUA MEXaHU3MOB, KHHETHYECKAs! U TIOTCHIMAIbHAS SHEPTHS), IPH
ONHMCAaHUH TPABMWIHHO TPAKTOBATh (PU3MUYECKHUIA CMBICI MCTIOIb3YEMbIX BEIMYHH, X 0003HAYCHHUS
W eIUHUIBl (PU3UYECKUX BEIMYUH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIOIIME MAHHYIO (U3NYECKYIO
BEJIMYUHY C JAPYITMMH BEIWYMHAMH, CTPOUTH TpaUKHW H3YyYCHHBIX 3aBUCHMOCTEH (H3MUECKUX
BEJIMYMH;

® XapaKTepH30BaTh CBOMCTBA Tell, (U3NUYECKUE SBJICHMS U MPOIECCHI, UCHOJb3Yys MpPaBUila CIO0XKEHUS
cuil (B10JIb OJTHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO PaBHOBECHUS
ppiuara (670Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpruH, MpH
3TOM J]aBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCBIBATH €0 MAaTEMaTUYECKOE BbIPAKEHUE;

® 00BACHATH (PU3NYECKUE SIBICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyalui
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATH MPUUMHHO--CIEJICTBEHHBIE CBS3U, CTPOMTH
oObsicHeHHe M3 1—2 JOrMuYecKkuMx MIaroB ¢ Omopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (UINYECKUX
SIBIICHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemaTth pacu€THble 3a7ayd B 1—2 [EHCTBUS, HMCHOJb3ysS 3aKOHbI U (OPMYJIBI, CBSI3bIBAIOLIUE
¢u3nueckue BENMYMHBI: Ha OCHOBE aHajW3a YCIOBHS 3aJjaud 3alHChIBaThb KpPaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKUE BEIMUYUHBI B (DOPMYJIBI U NMPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JAHHblE, HEOOXOOMMBbIE JUId pELICHHs 3a/ad, OLIEHUBATh pPEAIMCTUYHOCTh IOJTY4E€HHOU
(hM3UYECKON BEITMYHHBL;

® PaCIO3HaBATh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTH MPU MOMOLIN (PU3NYECKUX METOJIOB, B OITMCAHUU
UCCIICIOBAaHUS.  BBIIGNATH  IPOBEpSEMOE  MNPEANoJoXKeHHe  (TMMmoTesy),  pa3audaTh U
MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yabTaT, HAXOAUTh OIIMOKH B XOJ€ OIbITA, JIEJIaTh BBIBOBI IO
€ro pe3yibTaram;

® IDOBOJIUTH OMBITBI 10 HAONIOJEHHUI0 (U3NYECKUX SBICHUH WIM (U3HYECKHX CBOMCTB Tem:
(bopMynupoBaTh IpPOBEPSIEMbIE MPEANOJOKEHHUA, COOUpPaTh YCTAHOBKY M3 IPEUIOKEHHOTO
000pyZ0BaHUs, 3alUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIBI;

® BBLINOJIHATH IPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tea, 00bEMa, CHIIbI U TEMIIEpaTyphl ¢
UCIOJb30BAHUEM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3alMChIBATh IOKa3aHWs HPUOOPOB ¢
y4€TOM 3a7]aHHOM aOCOJIFOTHON NOIPEIIHOCTH U3MEPEHHIA;

®IPOBOJIUTH  HMCCIENOBAaHUE 3aBUCHUMOCTH OJHOM  (DM3MUECKOM BEJIMYMHBI OT Jpyrod ¢
UCIOJb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PAaBHOMEPHO JBWXKYILErocs Tena OT
BPEMEHHU JIBIKEHUS Teja, CWJIbl TPEHUS CKOJBXKEHHMs OT Beca Teja, KayecTBa 0OpaboTKU
MOBEPXHOCTEN TeJI W HE3aBUCHUMOCTH CHJIbl TPEHUS OT IUIOIIAJM CONPHUKOCHOBEHUS Tell, CHJIbI
YIPYTOCTH OT Y/UIMHEHMS MPYKHHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTH Tena
U OT IUIOTHOCTH HJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Telja, OT IIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEeJI0, YCIOBUH IUIaBaHUs TeJl, YCIOBUI paBHOBeCHs pblyara M OJ0KOB), yuaCTBOBATh B
IUTAHUPOBAHUM Y4EOHOTO HCCIeI0BaHMsl, COOMPaTh YCTAHOBKY M BBINOJHATh U3MEPEHUs, CIeays
NPEUI0OKEHHOMY IJIaHy, (UKCHUPOBATh pE3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYUH B BHUJE MNPEAJIOKEHHBIX Tabnauil M rpadukoB, JAeiaTh BBIBOJBI 10 pe3yJbTaTaMm
HCCIIEIOBAHUS;

® IPOBOJIUTh KOCBEHHbIE HU3MEpeHUs (U3NYECKUX BEIMYUH (TUIOTHOCTH BELIECTBA JKUIKOCTH H
TBEPAOrO Te€la, CHJIA TPEHMsI CKOJIBXKEHMs, J[aBICHUE BO3[yXa, BBITAJIKUBAIONIAs CHJIA,
JeUCTBYIOIIasl Ha MOTPYKEHHOE B KHUJKOCTh TeJ0, KO3((UIIMEHT MOJIE3HOTO JNEHCTBHS MPOCTBIX



MEXaHU3MOB), CIEIys MPEIOKEHHOW WHCTPYKIMHU: TMPHU BBINOJIHEHUH HU3MEpeHH cobupartb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BCINYHNHBI,

e cOOMIOIaTh MPaBHJIa TEXHUKK 0E30MIaCHOCTH MU paboTe ¢ 1a00paToOpHBIM 000pYIOBAHUEM;

® yKa3bIBaTh NPUHIUINBI JCHCTBUS NPUOOPOB W TEXHUUYECKHUX YCTPOWMCTB: BECBl, TEPMOMETD,
JMHAMOMETp, COOOINAIOIINECs COCYIbl, 0apOMETp, pbluar, MOABIXHBIH U HETOABIKHBINA OJIOK,
HAKJIOHHAs MJIOCKOCTB;

® XapaKTepPU30BaTh MPHUHIUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX OIMUCAaHUA (B TOM 4YHCJIC: ITOAIIUITHUKH, YCTpOﬁCTBO BOOOIIpOBOAA, FI/II[paBJII/ILIeCKI/Iﬁ Ipecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), HCIONB3ys 3HAHUA O CBOWMCTBaX
(bU3NIeCKUX SABICHUIA U HEOOXO0JMMbIe (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJUTH TPUMEPHI (HAXOAUTh HHPOPMALMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHMUS
(bu3NYeCcKUX 3HAHWUH B TMOBCEIHEBHON >KM3HHU JUIS 00ecreueHus: 0e30MacHOCTH NpU OOpaIieHu ¢
npubopaMM M TEXHUYECKMMM YCTPOMCTBAMH, COXPAaHEHHUS 3J0pPOBbsi M COOJIIOJIEHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cpeie;

® OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaIII/II/I B I/IHTCpHCTC B COOTBETCTBUU C 3aJaHHBIM
MOWICKOBBIM 3aIIpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHMH M TYTEM CpPaBHEHHS Pa3IHYHBIX
NCTOYHHUKOB BBIJACIIATH I/IHq)OpMaHI/IIO, KOTOpass SABJIACTCA HpOTHBOpG‘IHBOfI WIA MOYET OBITh
HEJIOCTOBEPHOM;

® MCITOJIb30BAaTh ITPU BBITIOJTHEHUHA yqe6HBIX SaHaHI/II\/’I HAaY4YHO--TIOMYJIAPHYIO JIUTECPATYPY (bI/ISI/I'-IeCKOFO
COJCpIKaHuA, CIIpaBOYHBIC MaTCpHajbl, PECYpPCbl CCTHU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I
KOHCIICKTUPOBAHHA TCKCTA, npe06p3303aH1/m I/IH(l)OpMaI_H/II/I u3 OJIHOfI 3HAKOBOM CHCTEMBI B
APYTYy10;

® cOo3/1aBaTh COOCTBEHHbIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPNKAHUS, B TOM UYHUCIE MyOJUYHO JENIaTh KpaTKHE COOOIIECHUS O
pe3ynpTaTax MPOEKTOB WM Y4eOHBIX KCCIEAOBaHUNM, HpPU HSTOM TPaMOTHO MCHOJIb30BaTh
M3Y4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3uKH, COPOBOXK/IATh BHICTYINICHHE MTPE3CHTAIINCH;

®[IpU BBINIOJIHEHUH Y4EOHBIX MPOEKTOB U HCCIENOBAHHUM pacrpeneisiTh 00s3aHHOCTU B Tpymnme B
COOTBETCTBUU C IIOCTABJIEHHBIMHM 3a/ladyaMM, CJIEIUTh 32 BBHIMOJIHEHWEM IUIaHA JEMCTBHIA,
aJIecKBaTHO  OILIGHMBAaTh COOCTBEHHBIH BKJIaJ B  JCSATENBHOCTb TPYIIbI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOIIKX.

K xonmy oOyuenuss B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)KaTh

c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUNA:

® ICII0JIb30BAaTh TMOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBM)KCHHE aTOMOB U MOJIEKYIL,
arperaTtHble COCTOSIHHS BEIIECTBA, KPUCTAIUIMUECKWE U amopdHble Tela, HACBHIIEHHBIA U
HEHACBIIEHHBIA Tap, BIAKHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHsSS OHHEpPrusi, TeIIOBOM
JIBUTATENb, OJJIEMEHTAPHBIN JIIEKTPUYECKHI 3apsijl, JJIEKTPUYECKOE TOJie, MPOBOJHUKH H
TUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

e pa3nuuaTh SBJICHUA (TEIUIOBOE pACUIMPEHHE U CKaTue, TEeIuloNepenava, TEIJIOBOE pPaBHOBECHE,
CMauMBaHHEe, KallWJUIApHBbIC SBJICHUS, UCHApeHUe, KOHICHCAlMs, IUIaBIIEHUE, KPUCTAJLTU3aLuUs
(oTBepaeBaHME), KHUIIEHHE, Teronepesaya (TEIUIONPOBOJHOCTh, KOHBEKLHSA, HW3Iy4YEHUE),
JNIEKTpU3alUs Tel, B3aUMOJEHCTBHE 3apsoB, JEHCTBHS 3JEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMOJICHCTBHE MarHUTOB, JAEWCTBHE MAarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKLKS) MO OMUCAHUIO MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (pr3HYecKoe SBICHUE;

® PacMo3HaBaTh MPOSBICHHE M3YYEHHBIX (DU3MUYECKUX SIBICHUHI B OKPYXKAIOLIEM MHUpPE, B TOM YHUCIIE
¢u3nyeckre sSBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSIKEHNE U KalUJUIPHbIE SBJICHUS B IPUPOJIE,
KpHUCTaJIBl B pUpoe, u3aydenue CoiHIla, 3aMep3aHue BOI0EMOB, MOPCKHE OpH3bl, 00pa3oBaHue
pOChl, TyMaHa, WHeEs, CHera, »JeKTpUYeCKHUe SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX
OpPraHu3MOB, MarHUTHOE MoJie 3eMJHd, Jpel( MOII0COB, pOJIb MArHUTHOTO MOJIS JUISL KM3HU Ha



3emJie, NOJSPHOE CHSIHHUE, MPH TOM IEPEBOJAUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUYECKHUX SBICHUM;

® OTIHMCHIBATh M3YYCHHBIC CBOICTBA TeNl M (pU3MUYECKHE SBICHMSA, MCIOJB3Ys (PU3MUECKUE BEITUUMHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPIrusi, KOJIMYECTBO TEIUIOTHI, yJEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
yJelbHas TEIUIOTa TUIABJICHUS, YACIbHAas TeIJI0oTa NapooOpa3oBaHusl, yIelbHasl TEIUIOTa CTOPAHHS
TOIUIMBA, KOA(P(HUIMEHT IOJIE3HOTO JAEHCTBHS TEIUIOBOW MAIWHBI, OTHOCUTENIbHAS BIIKHOCTD
BO3J/lyXa, DJJIEKTPUYECKUH 3apsij, cujila TOKa, 3JIEKTPUUYECKOE HaIpsDKEHHE, COINpPOTUBIICHHUE
IIPOBOJIHUKA, Y/AEIbHOE CONPOTHBIIEHUE BEIIECTBAa, pab0Ta M MOILHOCTb 3JIEKTPUUYECKOTO TOKA),
MIPU OTIMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCHOJIB3yEeMBIX BETMUYMH, 0003HAYCHUS
W eIUHUIBl (PU3UYECKUX BEIMYUH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIOIIME MAHHYIO (U3NYECKYIO
BEIMYUHY C JAPYIMMH BEIMYMHAMH, CTPOWUTH TpaUKH H3YUEHHBIX 3aBHCUMOCTEH (DHU3MYECKHUX
BEJIMYMH;

® XapaKTepU30BaTh CBOMCTBA TeJl, (U3NYECKHE SBIEHUS U TMPOLECChl, HCIOJIb3yd OCHOBHBIE
MOJIOKEHUST MOJIEKYJIIPHO--KMHETUYECKOM TEOPUM CTPOEHMSI BEIIECTBA, MPUHIUI CYNEPIO3UIII
noJjieil (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH Owma Juisi ydacTka IIelu,
3akoH Jlxoyns—JIeHua, 3aKkoH COXpaHEeHMsI PHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHA U 3aIlMCBIBaTh €M0 MaTEMATHUECKOE BhIPAKEHUE;

® 00BACHATh (PU3UYECKHE NPOIECChl W CBOWCTBA TE€lI, B TOM YHUCIE U B KOHTEKCTE CHUTYyalUH
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIIEJCTBEHHbIE CBS3HU, CTPOUTH
oObsicHeHHe M3 1—2 JOrMuYecKkuMx IMIaroB ¢ Omopoil Ha 1-2 M3y4EHHBIX CBONCTBA (UINYECKUX
SIBIICHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemaTth pacu€THble 3a7ayd B 2—3 JEHCTBUS, HUCIOJb3Ys 3aKOHBI W (OPMYIbI, CBS3BIBAOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHUS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISBIIATE HEJOCTAaTOK JAHHBIX JUId pELIeHUs 3aJadyd, BbBIOMpAaTh 3aKOHbl U (OPMYIIBL,
HeoOXoAuMble [uid €€ pEelIeHus, NPOBOAUTH pPacdE€Tbl M CpaBHUBATh IOJYYEHHOE 3HAa4YeHUE
(GU3M4eCKOl BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

® Pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPH NOMOIIM (PU3MUYECKUX METOAOB, UCTIONb3Ys
ONMCAHUE HCCIECIOBAaHUS, BBIIEIATH IPOBEPSIEMOE IPEAINIOJIOKEHHE, OLCHUBATh IPAaBUIBLHOCTH
MIOPsZIKA ITPOBEICHUS UCCIEN0BAHNUS, 1€JIaTh BBIBOBL;

®IDOBOJIUTH OIBITHl 1O HAOIIOACHUIO (U3NYECKUX SBJICHUM WM (U3HYECKHX CBOMCTB Tell
(xanuJUIApHBIE SBJIEHUS, 3aBUCUMOCTD JIaBJIIEHUS BO3/yXa OT ero o0béMa, TemMreparypsl, CKOPOCTH
Iporecca OCThIBAaHUS M HAarpeBaHUs NPU M3IYyYEHMM OT IBETa M3Jydarolled (MOTIJIoIIaroueil)
IIOBEPXHOCTH, CKOPOCTb MWCIIAPEHHMS BOJBl OT TEMIIEPATypbl KUAKOCTH M IUIOIIAIU €€
IIOBEPXHOCTH, NIEKTPU3aLUsA TEI U B3aUMOICHCTBHUE JJIEKTPUUYECKUX 3apsANl0B, B3aMMOJICHCTBHE
IIOCTOSIHHBIX MAarHuTOB, BU3YalW3allds] MArHUTHBIX II0JIEM IIOCTOSHHBIX MAarHWTOB, AEHCTBHS
MarHUTHOTO MOJIsI Ha TIPOBOJHMK C TOKOM, CBOMCTBAa OJIEKTPOMAarHuTa, CBOMCTBa
3JIEKTPOBHUraTelIsl HOCTOSHHOIO TOKA): (OPMYJIUPOBATh MIPOBEPsSIEMbIE ITPEANOII0KEHUS, COOUPATh
YCTaHOBKY M3 IPEJIOKEHHOTO 000Py10BaHMsI, ONMCBHIBATE XOJ1 OIBITAa U (POPMYIUPOBATH BHIBOIBL;

® BBITIOJIHATH NIPSIMBIE U3MEPEHMsI TEMIIEPATYPhl, OTHOCUTEIBHOM BIAXXHOCTH BO3[yXa, CHIIBI TOKA,
HanpsDKeHUs C MCIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (PU3MUYECKUX BEIUYMH,
CpaBHUBATh PE3y/IbTaThl U3MEPEHUH C YIETOM 33JaHHON aOCOJIFOTHON MOTIPEIIHOCTH;

®IPOBOJIUTH  HMCCJEIOBAaHWE 3aBHCHMOCTH OJHOW  (M3MUYECKON BeNWYMHBI OT Jpyro ¢
HCIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHHS MPOBOJHUKA OT €r0 JJIHHBI,
IJIOLIA/INA TIONIEPEYHOTO CEUEHUS U YIENbHOTO COIIPOTUBIICHHS BEIIECTBA IPOBOJIHUKA, CHUIIBI TOKA,
UIYIIETO Yepe3 MIPOBOJAHUK, OT HANPSDKEHUSI Ha TPOBOJHMKE, UCCIIEI0BAHNE MTOCIEA0BATEIBHOIO U
napajyieIbHOr0 COEIMHEHUI NMPOBOJIHUKOB): TUIAHUPOBATh MUCCIIEI0BaHUE, COOUpaTh YCTAHOBKY U
BBITMOJIHATE U3MEPEHUs, CIEys MPEeUI0KEHHOMY IUIaHy, (PUKCHPOBATh pe3yibTaThl MOTYUYEeHHOU
3aBHCUMOCTH B BHJIE TaOIUI] U TpaMKOB, JAeTaTh BEIBOJBI IO PE3yIbTaTaM HUCCIICA0BAHUS;



¢ [IPOBOJINTh KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIWYWH (yAeTbHAs TEIUIOEMKOCTh BEIECTBA,
COMPOTHBIIEHUE TMPOBOJHUKA, padOoTa W MOIIHOCTh D3JEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, CIIEAYs MPEII0KCHHONW WHCTPYKIUU, U
BBIUHCIIATH 3HAYEHUC BEJIUYNHEL;

e cOOMI0IaTh MpaBHJIa TEXHUKN OE30MIaCHOCTH MU paboTe ¢ 1ab0opaTopHBIM 000pYIOBAHUEM;

® XapaKTepPU30BaTh NPUHIIUIIBI JICHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOIt
Ha WX omucaHus (B TOM YHCJE: CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOuWHa,
aMIepMeTp, BOJIBTMETP, CUYETYMK DJIEKTPUYCCKONW JHEPTHH, JJIEKTPOOCBETHUTCIBLHBIC MPHOOPHI,
HarpeBaTeIbHBIC AIEKTPONIPUOOPHI (PUMEPHI), IITCKTPUICCKUE TTPESIOXPAHUTEITH, HICKTPOMATHUT,
AJIEKTPOIBUTATENIh TIOCTOSTHHOTO TOKA), MCIOJIB3Ysl 3HAHUS O CBOMCTBAX (DM3MUYSCKUX SIBJICHUH U
HE00X0IMMBbIC (PU3UYECKHE 3aKOHOMEPHOCTH;

® PacIO3HABATh MPOCTHIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC MPUOOPHI 1O CXeMaM H
CXEMaTUYHBIM PUCYHKaM (KHUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP, THTPOMET], JABUTATEIb
BHYTPEHHETO CTOpaHUs, 3JCKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJICKTPHUCCKUX Iered ¢
MOCJICJIOBATeIFHBIM M MMAPAJUICIIBHBIM ~ COCIMHEHHEM  JJIEMEHTOB, pa3iudas  YCIOBHBIC
0003HAYCHHSI DIICMEHTOB DJICKTPUICCKHX IICTICH;

® [IPUBOJIUTh TPHUMEPHl (HAXOIUTh WH(OOPMAIUIO O MpPHMEpax) MPAKTHIECKOTO WCIIOIb30BAHUS
(U3HYECKUX 3HAHUI B MOBCEAHEBHOW U3HU JJIs OOeCTIeUeHUsT OS30IMaCHOCTH MPH OOpAIICHUH C
npuOOpaMH W TEXHUYECCKHMMH YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS M COOJIFOJICHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

® OCYIIECTBIIATH IMOUCK WH(POPMAITUU (GU3HUYECKOTO COJIepKaHus B IHTepHETe, Ha OCHOBE UMEIOIIHXCS
3HAHUA W TYTEM CpPaBHEHHS JOTIOJTHUTEIBHBIX MCTOYHHUKOB BBIACIATH HWH(POPMAIHIO, KOTOPAS
SIBJIICTCS TPOTUBOPEUYMBOM MM MOKET OBITh HEJOCTOBEPHOIM;

® 1ICITI0JIb30BaTh MPH BHITIOJTHCHHH YICOHBIX 33JJaHUI HAYIHO--TIONYJISIPHYIO JTUTEPATypPy PHU3NIECKOTO
COJICP)KAaHHUs, CIPAaBOYHBIC MaTepUalbl, pecypchl ceTu VHTepHeT, BlaaeTh NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYryro;

® c0o3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPAaTKHE YCTHBIE COOOIICHUs, 0000mas nHPOpMAIUIO U3
HECKOJIBKUX HMCTOYHHKOB (DU3UYCCKOTO COJCpPXKAHMsI, B TOM 4YHCIIC IyOJIMYHO IPEICTABIATH
pe3yibTaThl MPOCKTHOM WM  HUCCIICOBATCIILCKON  JICATEIBHOCTH, TIPH 3TOM TI'PaAMOTHO
WCII0JIb30BaTh W3YYCHHBIM MOHATHHHBIN ammapar Kypca (pH3WKH, CONPOBOXKIATh BBICTYILUICHHE
Mpe3eHTalKEH;

®IIpY BBIMIOJIHEHUU YYEOHBIX MPOEKTOB W MCCICAOBAHUN (DU3MUYCCKUX IPOILIECCOB PACIPEICIIAThH
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33aJ]adyaMH, CJICIUTh 32 BBIMOJIHEHHEM
IJlaHa JCWCTBMM M KOPPEKTHPOBAaTh €ro, ajeKBaTHO OIICHWBATh COOCTBCHHBIH BKJIaJ B
JeATEIbHOCTh TPYIIbI, BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, MIPOSIBIISAS TOTOBHOCTD
paspeinarh KOH(IHKTHL

K koHiy oOy4yeHuss B 9 KJjacce npeiMETHbIC pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh

C(OPMHUPOBAHHOCTh y OOYUAFOIIUXCS YMEHUI:

® IICTIOJIB30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTephajbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIHHOCTh
MEXaHUYECKOTO JIBIKEHHS, nedopmanus (ynpyras, IIacTUYECKas ), TpEHue,
LIEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTb W TEPErpy3Kd, HEHTP TSKECTH, aOCOIIOTHO
TBEPAOE TEJO, LEHTP TSHKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUS U BOJHBI,
3BYK, MH(Pa3BYK W YIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJMM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI UCIYCKaHUs W TOTJOIIeHUs, anb(pa-, Oeta- u
raMMa-u3JIydeHUs], U30TOIbI, SICPHAsT DHEPTETHKA,

® pa3MuaTh SBIEHUS (PAaBHOMEPHOE H HEPAaBHOMEPHOE MPSMOJIMHEHHOE TBUKEHHE, PABHOYCKOPEHHOE
MpSMOJIMHENHOE JBIKEHUE, CBOOOJHOE MaJieHUe Tell, PABHOMEPHOE JBM)KCHHE TI0 OKPYKHOCTH,
B3aMMO/JICHCTBUE TEJ, PEaKTUBHOE [BIDKEHHE, KoleOaTeIbHOE [BIDKEHUE (3aTyXamllue Hu



BBIHY)KJICHHbIE KOJIeOaHUs1), Pe30HAHC, BOJIHOBOE JBIKEHHE, OTPAKCHUE 3BYKa, MPSAMOJIMHEHHOE
pacnpoCcTpaHEeHUE, OTPAKEHUE U IPEJIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHUE CBETA,
pas3ioxeHue Oenoro CBeTa B CHEKTP U CIOXKEHHWE CIEKTPaJbHBIX IIBETOB, AMUCIEPCUS CBETa,
€CTECTBEHHAs PpPaJUOaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEMUYaTOro CIEKTpa M3JIyu4eHUs) 10
ONMCAHUIO HUX XapaKTEPHbIX CBONHCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
¢bu3nveckoe siBICHHE;

® Pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DM3NYECKHUX SBICHHUNA B OKPYKAOIIeM MHpe (B TOM 4YHCIIE
¢bu3nveckue SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JABIDKEHHE MuiaHeT COJTHEYHOW CHUCTEMBI,
pEaKTUBHOE JBUKEHHUE >KMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB YKUBOTHBIMH, 3EMJIETPSACEHUE,
celicMHuYecKHe BOJIHBI, I[yHaMH, 3X0, LIBETA TeJl, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOe
NeCTBUE BUJIUMOIO, YiIbTPa(UOIETOBOIO M PEHTICHOBCKOTO U3JIYYEHMH, €eCTECTBEHHbIN
paavoaKTUBHBIN (POH, KOCMUUYECKUE JIyYM, PaJUOaKTUBHOE H3Jy4EHHE NPUPOJIHBIX MUHEPAJIOB,
NEeMCTBUE pAaJUOAKTHBHBIX M3JIY4eHHH Ha OpraHu3M 4YeloBeKa), MNpH 3TOM IEePEeBOAUTH
MPaKTUYECKYIO 33/1ayy B yueOHYIO, BBIIENSTh CYLUIECTBEHHbIE CBOWCTBA (IIPU3HAKK) (PU3HUECKUX
SIBJICHUM;

® OIIMCHIBATh M3YYEHHBbIE CBOWCTBA TeNl U (PU3UYECKUE SIBJICHMSI, UCIOJIBb3YS (PU3NYECKUE BEIMUMHBI
(cpegHsis M MrHOBEHHas CKOPOCTb Tejla IpU HEPaBHOMEPHOM JBHKEHHM, YCKOPEHHE,
nepeMeleHue, myTh, yriioBas CKOPOCTb, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTrO TaJEHHUs, BeC Teja, HUMITYyJIbC Teja, HMMILYJIbC CHJIBI, MeXaHudeckas paboTa Hu
MOIIIHOCTh, MOTEHLIMATbHAs SHEPTHUs Teja, MOIHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, IOTEHUHUATbHAS
SHEpPrusl CKATOM MPYKUHBI, KHHETHYECKash SHEPrusi, MOJHAas MeXaHW4yecKas SHeprus, Nepuoja u
yacToTa KojeOaHuH, JJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb
MIPEIOMIIEHHUS CPE/Ibl), IPU OMHCAHUN MPAaBUIBHO TPAKTOBATh (PU3UYECKUIN CMBICI MCHOJIb3yEMbIX
BEJTMYMH, 0003HAYCHHS] M €IWHUIBI (PU3NYECKHX BEIWYHH, HaXOAUThb (OPMYIbI, CBA3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3Y4YEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

® XapaKTepH30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCHI, UCIOJIB3YS 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHLIUII CYNEPIIO3UIIMH CUJI, TPUHIIUIT OTHOCUTEIBHOCTH
lanunest, 3akoHbl HbproTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXpPAHEHHs 3apsAJ0BOTO U MACCOBOTO YHCENl MPU SACPHBIX PEaKUUAX, MPU STOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

® 00BACHATh (PU3UYECKHE NPOIECChl U CBOWCTBA TEJlI, B TOM YHUCIE UM B KOHTEKCTE CHUTYyalUH
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUMHHO--CIEJACTBEHHBIE CBSI3U, CTPOMTH
00BbsICHEHHE M3 2—3 JIOTMYECKUX IMAaroB C OMOPOW Ha 2—3 HM3YUYCHHBIX CBOMCTBA (HU3HUUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

e peliaTh pacuy€THbIe 3a7aud (OMUparoIIuecs Ha CUCTeMY W3 2—3 YpaBHEHHMIi), MCIOJIb3YS 3aKOHBI U
dbopMynbl, cBs3pIBarolMe (U3MYECKHME BEIMYMHBI: HA OCHOBE aHajiM3a YCIOBUS 3aJauud
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (GOpPMYJbl, HEOOXOIUMBbIE ISl pEUICHHUs, MPOBOJIUTh pPACYETHl W  OIICHUBATH
PEATMCTUYHOCTD MOJIyYEHHOTO 3HauUeHHs! (PU3NYeCcKOl BEIMUHHBI,

® pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIM (PU3NYECKUX METOJIOB, HCIIOJIB3YS
ONMCAHUE HCCIENIOBAaHUS, BBIICIATH IPOBEPSIEMOE INPEAINIONIOKEHHE, OLCHUBATh IPAaBUIBLHOCTH
NOpsIIKa TNPOBEACHUSA MCCIENOBAaHUA, JENaTh BbIBOJABI, HMHTEPIPETHPOBATH  PE3YJIBTATHI
HaOJI0IEHUH U OTIBITOB;

® [IPOBOJIUTH OIIBITHI 110 HAOIIOAECHUIO (PU3NYECKUX SBIECHUHN WU (PU3NYECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUsS SHEPrUH, 3aBUCUMOCTH IMepHoja KoseOaHuin
IIPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD OT aMILIUTYAbI
MaJbIX KoJIeOaHuH, MPSMOIMHEHHOE pacpoOCTpaHEHHE CBETA, pa3jiokeHue Oeoro cBera B CIEKTp,
U3yueHHe CBOMCTB M300pa)keHHs B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHUs NpeaMeTa B



coOuparomeld JMH3e, HaAONIONEHHE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB  H3IIy4CHHS):
CaMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO0 HabOpa 00OpYAOBaHHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

®IPOBOJIUTH TPH HEOOXOJMMOCTH CEPHIO MPSAMBIX H3MEPEHHMU, OIpeNelsis CpeaHee 3HAYeHHe
u3MepsieMoil BenMuyuHbI ((OKYCHOE paccTOsHHE coOHparomeil JuH3bI), 000CHOBBIBATH BBIOOD
croco0a u3MepeHus (M3MEPUTEITHHOTO MPUO0PA);

® IPOBOJIUTH HMCCIICIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIWYMH C HCIOJIB30BAHUEM IPSIMBIX
M3MEpEeHUH (3aBHCUMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadallbHOU
CKOpOCTH, TIepHOJia KoJeOaHHi MaTeMaTHYeCKOr0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCHUMOCTH yIJia
OTpPaKEHHsI CBETa OT yrjla MaJeHUs W yIJIa TPEJIOMIICHHS OT yriia TaJeHHs): IUIAHUpPOBATh
HCCIIEIOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTATHI MOIYUYECHHOU
3aBHCUMOCTH (PU3MUYECKHUX BEJIMYUH B BHUJIE TAOIUI] U rPpaUKOB, JeNaTh BBIBOABI IO PE3yJabTaTaM
WCCIIeIOBAaHUS;

® IPOBOJIUTH KOCBEHHBIC M3MEPEHHSI (PH3MUECKUX BEITMUNH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela Mpu
PaBHOYCKOPEHHOM  JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TAaaeHUs, KECTKOCTh TPYKHHEI,
KO3 (UIMEHT TPEHUS CKOJBKEHUs, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa U MEPUOJ]
KoJIeOaHWH MaTeMaTHYeCKOro M MPYKHHHOTO MasTHUKOB, ONITHYECKAst CHJIa COOMPAIOIIEH JIMH3BI,
panMoaKTUBHEIH (DOH): TUIAHUPOBATh HM3MEPEHHs, COOMPATh JKCIIEPHUMEHTAIFHYIO YCTAaHOBKY WU
BBITIOJTHATh M3MEPEHUsI, CIEys MPEUIOKEHHOW WHCTPYKIIMH, BBIYHACITSATH 3HAUYCHHE BEITMYMHBI H
aHAJM3UPOBATH MMOJTyYCHHBIC PE3YIBTATHI C YIETOM 3aJaHHOM ITOTPEITHOCTH H3MEPEHUN;

e coOMIOIaTh MpaBUjIa TEXHUKHU 0€30MacHOCTH IpH padoTe ¢ Jab0paTOpHBIM 000PYIOBaHHUEM;

®pa3IM4aTh OCHOBHBIC TMPH3HAKH W3YYEHHBIX (U3NYECKUX MOJENeH: MaTephalibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUEUHBIM MCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHas MOJIEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

® XapaKTepU30BaTh MPUHIUIBI ACHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB € ONOPOH
Ha MX OonMcaHus (B TOM YHUCIE: CIUAOMETP, NATYMKHU IOJIOKEHHS, PACCTOSHUS U YCKOPEHHS,
pakeTa, 3X0JIOT, OYKH, IEPUCKOTI, (POTOAMIAPAT, ONTHUYECKUE CBETOBO/IbI, CIEKTPOCKOI, J03UMETP,
Kamepa BuibcoHa), HCHONB3ys 3HaHUS O CBOMCTBaX (M3MYECKUX SIBICHUH M HE0O0XOIuUMBbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

®ICIIOJIb30BATh CXEMbl M CXEMaTHYHbIE PHCYHKM H3YYEHHBIX TEXHMYECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJOIMUECKUX MPOLIECCOB MPU PELICHUH Y4€OHO--IIPAKTUYECKUX
3aJa4y, ONTHYECKUE CXEMbl JJIS IOCTPOEHUs M300paKEHWH B IJIOCKOM 3€pKaie U coOuparomien
JIMH3E;

® IPUBOAUTH NpPUMEpPbl (HAXOAUTh HHPOPMALMUIO O MpUMEpax) MNPAKTHUYECKOro HCIOIb30BAHUS
¢u3nUecKrux 3HaHUN B MOBCEIHEBHOM >KM3HU JJIs oOecrieueHus: 6€30IacHOCTU IpU 0OpalleHuH ¢
npubopaMu M TEXHHYECKUMHU YCTPOMCTBaMH, COXpPAHEHHUS 3[0pOBbS U COONIIOJCHHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKaIOIIEH Cperie;

® OCYILLIECTBIIATh MOUCK HMHpoOpManu (pu3nueckoro cojaepkaHuss B VHTepHeTe, CaMOCTOATEIBHO
bopMynupys TOUCKOBBIH 3alpoc, HAXOAWUTh IYyTH OIpEAeNICHUs JOCTOBEPHOCTH MOIy4E€HHOU
nH(pOpMalUK Ha OCHOBE UMEIOLIMXCS 3HAHUN U TOMOJHUTEIbHBIX HICTOYHUKOB,;

® JICTIOJIb30BATh MIPU BHITIOJIHEHUH YUeOHBIX 3a/laHUI Hay4YHO--TIOMYJIAPHYIO JUTEPATypy (PU3HUECKOTO
COJIepKaHUs, CIpaBOYHbIE MaTepualibl, pecypcbl ceTd VHTepHeT, BiIajgeTb nOpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(GOpPMAlMM U3 OJHOM 3HAKOBOW CHUCTEMBI B
ApPYryro,

® C03/1aBaTh COOCTBEHHbBIE TMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POPMAIIUU U3 HECKOJIBKHUX
MCTOYHUKOB (PU3UYECKOTO COJEpXKaHMs, MyOIMYHO MPEJCTaBIATh Pe3yNbTaThl MPOEKTHON WM
HCCIIEI0BATENILCKOM IEATENILHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BAaTh M3YYCHHbIH MOHATHIHBIN
anmapar M3y4yaemoro pasjena (U3MKM U CONMPOBOXKAATH BBICTYIUIEHHE INpe3eHTaluel ¢ y4éTom
0COOEHHOCTEH ayJTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. ®u3uka u e€ poJib B IO3HAHUHN OKPY/KAIOLIEro MIUpa
bubmmoreka [{OK
1.1 (6)) - 2
M3Hia - Hayka o fipupose https://m.edso0.ru/7f416194
bubmmoreka [{OK
1.2 (6)) 2 1
HBHHCCIHIE BB https://m.edso00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I TO3HAHMS htts://m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHavaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6moreka [IOK
2.1 C 1
Tpocue Betiecta https://m.edso0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
53 Arpe . eme 5 bu6mmoreka [JOK
. raTHBIE COCTOSIHUS B CcTBa
P H https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa HOK
' g https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, INIOTHOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
b K
3.3 Cuna. Bunpe! cun 14 1 2 nommorexa 110

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



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

Hroro no pazgeny 21
Pa3nen 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB
41 Masnenue. [lepenaua nasieHus TBEPABIMU 3 bubnuorexka [JOK
' TeJIaMU, KUIKOCTSIMHU U Ta3aMu https://m.edso0o.ru/7f416194
bu6mmoreka [{OK
4.2
Alapretiite xukocTH > https://m.edsoo.ru/7f416194
bubmmoreka [{OK
4. A
3 TMOC(EpHOE AabieHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
>1 Pabora 1 MOMEOCTS 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
52 Tlpocteie MeXaHH3MbI ° 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
SHAHHHCCRAL oriepritt https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NpOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3zned 1. TenyioBblie ABJIeHUSA
bubmmoreka [{OK
1.1 C i 7
TPOCHHE H CBOMCTRA BELIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CTIOBBIC MPOTIECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 II 7 7 20 1 v
OCTOSIHHBIN AJIEKTPUUECKHUI TOK httos.//m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHBIC ABICHI https://m.edsoo.ru/7f4181ce
2.4 OneKTpOMAarHuTHas HHAYKIUS 4 bubmorexa [JOK
' P Ay https://m.edsoo.ru/7f4181ce
Utoro no pazueny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | Ilpakrnyeckue (mupp )
NpOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4deckoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHATITCCITLE BOHEL. JRYI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0JIe H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Paznea 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 6 2 bubmorexa LIOK
' pactpostp https://m.edsoo.ru/7f41a4a6
buo6 OK
4.2 JIuH3BI M onTHYECKHE TPUOOPHI 6 3 Hommorexa Ll

https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

4, P 2
3 a3JI0KeHHE OeJIoTo CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€e sIBJICHUS
bu6mmoreka [IOK
1 n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bubmmoreka [{OK
2 1
> (Tpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
. A 7 1
>3 FICPHPIC Peaiitit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTeibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE CONEepHKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

7 KIIACC

No KouunyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE

11/_11 Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue II/I[:;‘?CHI/IH o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl

1 ®u3nka — Hayka o npupoje. SABiaeHus 1
TIPUPOTBI
DuU3NYECKUE SBICHUS 1
du3nyecKue BEIIMINHBI U KX U3MEPCHHE 1
VYpok-uccnenosanue "N3mepenue

4 TEMIIEPaTypbl IPU MOMOIIH KUJIKOCTHOTO 1 1
TepMOMETpPA U TaTYMKa TEMIIEpaTyphl"

5 Mertoas! HaydHOTO no3HaHUs. OnrcaHue 1 bubnuoreka [IOK
(bU3NIECKUX SIBICHHI C TIOMOIIBIO MOIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTes3bl:

5 JabHOCTH MOJETa MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBITIE
BBICOTA IMycKa"

Ctpoenue Bernlectsa. OnbBITE
7 ,Z[OII()aSBIBaIOI_uI/Ie JIUCKPETHOE ;TpOCHI/Ie 1 bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBMDKEHHE YaCTHUII BEIISCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OnbITHI IO

9 HaOJIOACHUIO TEIJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

11 Oo6o06uienne o If)arsﬂeny «[lepBoHavangbHBIE 1 bubnmorexa HOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILLIECTBA»



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

Mexannueckoe aBrxkeHne. PaBHoMepHoe u

bubmuoreka [JOK

12 HEPaBHOMEPHOE JIBIIKCHHE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Copocts. EAHHHIEL CKOPOCTH https://m.edsci.ru/fanO?Qc
14 Pacuer nmytu u BpeMeHU ABUKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN ]l?tI:[ISSJ,I:I;I/:ZI;zCI)_E)(.)rIS/fanOC 10
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubmmoreka [IOK
o0beMa Tela 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenencHue
MJIOTHOCTH TBEPJIOTO TEJIay»
18 Pemenne 3agau mo reme "IIMoTHOCTH bu6moreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHUKaA B3aUMOICUCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3y4yeHue
20 3aBUCHUMOCTH pacTshkeHUs (IedopMaium)
MPYXUHBI OT MPUIIOKEHHON CHITBD)
21 [[IBneHue TsroTenus. Cuia TSHKeCTH
g | ot et
N https://m.edsoo.ru/ff0al778
23 Cuna TsKeCcTu Ha APYrux IUlaHeTax. bu6mmoreka [JOK
du3nYecKUe XapaKTEPUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. lunamometp BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0al8cc
bubnmuoreka [JOK
25 Bec tena. HeBecomocTh https://m.edscl)_E).ru/fan1778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnmoreka [JOK

OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAs CUII

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Pemenue 3amay mo reme

27 " . "
PaBHOelicTBYIOIIAs CHIT
28 Cuna tpeHus u e€ Bubl. TpeHue B Ipupoe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUITBI
Pemrenue 3amgau mo remam: «Bec Tenay,
31 «I'padpudeckoe nzodpakenne cuny, «CHIIb, bubmmorexa LIOK
B https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»
KonTpomnbHas paboTta no Temam:
39 «MexaHnnueckoe IBIKeHHe», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cum, «CUIbh»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bu6mmoreka [IOK
YBEIUYEHUS JTaBICHHS https://m.edso0.ru/ff0a20a6
JlaBaenue raza. 3aBHCUMOCTbD JIaBJICHHS T'a3a bu6mmoreka [JOK
34 i
0T 00bEMa, TeMIICPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIaAMHU, bu6mmoreka [JOK
JKUIAKOCTSAMM M ra3aMy. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJIKOCTHU U ra3e, BRI3BAHHOE bubnuoreka [JOK
JIECTBUEM CHJIbBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBieHue B bubmuoreka [JOK
JKUIKOCTH M rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl Bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
. bu6nmoreka [JOK
39 I'mppaBnuueckuii mpecc

https://m.edsoo.ru/ff0a3136
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ManomMmertpsl. [IopIIHEBOM KUIKOCTHBII

40
Hacoc
Atmocdepa 3emMan 1 IpUYHHbI €€ bubmuorexa [IOK
41
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [{OK
42 B LA
ec Bo3ayxa. ATMOC(EPHOE JaBiIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHoro nasieHus. OmbIt bubnuorexa [JOK
Toppuuemin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuorexa [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
bapometp-anepon. ATMochepHOE JaBIIeHUE bubmuoreka [IOK
45
Ha Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuorexa [IOK
B HUX TeJI0. ApXHMeI0Ba CHla https://m.edso0.ru/ff0a3276
JIab 0 O
b | e o
R A . https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KHUJIKOCTh
JlaGopaTopHas paboTa 1o Teme
«HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [JOK
49 R .
BOJI€ OT 00bEMa IOIPY)KEHHOM B KUIKOCTh https://m.edsoo0.ru/ff0a3514
4acTu Tena»
50 a bubnuoreka [JOK
JaBaHUE Tell
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH U
omnpeneneHue e€ rpy30no1bEMHOCTH"
P s «ll
emieHue 3aaad mno reMam: «llnaBanue BuGmmorexa [OK
52 cynoB. Bo3nyxomnaBanue», «JlaBneHnue

TBECPABIX TCJI, JKUJIKOCTEN U Ta30B)

https://m.edsoo.ru/ff0a3654
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KonTtponsHas padota no teme «/laBienue

53 TBEPABIX TEJ, KUJAKOCTEH U ra30B»
bubmuoreka [JOK
>4 Mexaiitieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
> Moxmgoots. B pmuit MomsocTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MomHoCTH, 1
pa3BUBaEeMOM MpU MO IbEME TI0 JiecTHHUIIE"
57 IIpocTeie Mexanu3mel. Peryar. PaBHOBecue
CWJI Ha pblYare
Pbrvaru B TexHUKE, OBITY M IPUPO/IE.
58 JlaboparopHas padoTa «};/ICCJ'IpelII())BJ;HI/Ie 0.5 Bubnuorexa LIOK
B https://m.edsoo.ru/ff0a478e
YCIIOBUW PAaBHOBECHS PhIYaray
Pemrenue 3agad mo teMe «Y CI0BUS bu6moreka [IOK
59
PaBHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aecTeus
60 MexaHusma. Jlaboparopnas padota 0.5
«M3mepenue KT/ HaKJIOHHOM MIOCKOCTH»
61 Pemenne 3agau o teme "Pabora, bu6mmoreka [JOK
MorHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunetnueckas u bubmuoreka [JOK
MOTEHIHAIbHAS DHCPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHH bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
64 U3MEHEHUS KHUHETUYECKON U MOTEHIINAILHOH 1
SHEPrUU MPU CKATHIBAaHUU TEJA IO
HaKJIOHHOM TMJIOCKOCTH"
65 KonTponsnas pabora no Teme «Paborta u

MOIIIHOCTb. DHEPIUs»
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66 PesepBHblil ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "MexaHudeckoe JBmKeHue" https://m.edsoo.ru/ff0adee6
Pese i1 ypok. Pabora ¢ Tekcra 0

67 TeMep'?;:Lig}I:He TBE EIX TZJI ;HMII:OZITeﬁ u 1 bubmmorexa LIOK

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

ra3oB

68 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1
teme "PaboTa. MomuocTs. JHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konrtpoannsie | IlpakTuueckue fI[:yT:eHnﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OCHOBHBIC TIOJIOKEHUST MOJICKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX ori/bngme 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Moenu TBEpAOTO, )KUAKOTO U 1 bubmmoreka [{OK
ra3000pa3HOro COCTOSIHMI BElIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOWCTB TBEPOTO, JKHUIKOTO U
4 ra3000pa3HOr0 COCTOSIHUH BEIIeCTBA Ha 1
OCHOBE TIOJIOKEHUH MOJICKYJISPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannmaeckue u amopdHsbie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubmuorexa [JOK
IToBEepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHnue U CKATHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TETIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[Ipaktuaeckoe
11 Héjnonwoi)mzle :CHJIOBEIX CBOICTB BEILECTB 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
U MaTepHajoB B IeNsX dHEprocoepexeHus"
12 KoanuecTBo Temnotsl. Y AcnbHAS 1 bu6mmoreka [JOK
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TCIINIOEMKOCTD

https://m.edso0.ru/ff0a6976

VYpaBHeHUE TEIUIOBOTO OajiaHca.

bubmuoreka [JOK

13 TerooOMeH 1 TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota "VccienoBanue
14 ﬂBHe}?I/Iﬂ TEHJIO(I))6MeHa pu CMIGIIHI/IBaHI/II/I Brbmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYEH BOJIBI
Pacuer koanyecTBa TEIIOTHI, HEOOX0IUMOTO
15 JUISl HATPEBAHUS TEJa U BBIAEISIEMOrO0 UM
MIPY OXJIAXKICHUN
16 JlabopaTtopHnast pabota "Onpenenenue bubnuoreka [JOK
yIIeTbHOM TEIIOEMKOCTH BelecTa" https://m.edso0.ru/ff0a6bb0
OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubnuoreka [IOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpICBaHHUE
18 KPHUCTAJUTMYECKUX Fr)leln. VYenbHas TeIioTa bubmorexa [IOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlabopaTtopHnas padota "Onpeznenenue bubmuorexa [JOK
yIeIbHOM TEIUIOTHI TUIABJICHHUs JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSI. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nennHas Temiora
21 nmapooOpa30BaHMs ¥ KOHJICHCAIIUH. bu6mmoreka [JOK
3aBUCHMOCTB TEMIIEPATYPbl KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO TaBJICHUS
Bnaxxnocts Bo3ayxa. JlaboparopHas padora
22 "Onpenenenue (I)[ZI)-I(OCHTeJILII){oﬁ znaxciocnd bubmmorexa [IOK
p https://m.edsoo.ru/ff0a7628
BO3IIyXa
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH
BO3IyXa
24 [TpuHIHTIBI paOOTHI TETIJIOBBIX JBUTATENEH.

[TapoBas TypOuHa. J[Buratenb BHyTPEHHET O



https://m.edsoo.ru/ff0a6976
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CropaHus

o5 KII[ TermoBoro nurarens. Tennosbie bubnmoreka [JOK
JIBUTATENIN M 3aIIUTa OKPYXKAIOUICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKkoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU
B TEIUIOBBIX IpoIleccax
[ToaroToBka K KOHTPOJBHON paboOTe IO TEME
27 "Tezllmom)le ﬂBJIGHI/I?I[). I/I3MeHeF;H/Ie bubmmorexa LIOK
. N https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BEIIECTBA
KonTponbras padota o teme "TemnaoBsie
28 ﬂBHeIfI/ISI. I/I3M:HGHI/IC arperaTHbIX COCTOSIHUM Bubmuotexa LIOK
| https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 DnekTpusanus Tein. [[Ba poga
ANEKTPUIECKUX 3aPSI0B
30 Ypok-uccnenoBanue "IieKTpu3aus Tei
WHIYKIUEN U IIPU CONTPUKOCHOBEHHUH"
31 B3anmopeiicTBre 3apssKeHHBIX TeIl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpsikeHHOCTH
32 SJ'IGKT;)I/I‘IGCKOFO TTOJIS. HprHLII/IH bubamorexa LOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITUH ISKTPUUECKUX TTOJICH
33 Hocurenu snekTpuyeckux 3apsjaoB.
DneMeHTapHbIi 3apsia. CTpoeHrue aroMa
34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHHS SIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TpUMEHEHUE CBOMCTB bu6mmoreka [JOK
AIIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUN TOK, YCIIOBHS €0
36 cymecliBOBaHHﬂ. I/ICT(})I‘{HI/IKI/I bubnnorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [JOK
37 JIefcTBHS DIEKTPUUECKOTO TOKA

https://m.edsoo.ru/ff0a96h2
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VYpoxk-uccnenosanue "JleiictBue

38 ANEKTPUIECKOTO OIS Ha TPOBOJHHUKY H 1
JUDJIEKTpUKHU"

39 DNEeKTPUYECKUN TOK B METAILIAX, KUJIKOCTIX bubmmoreka [JOK
¥ razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlaboparopHas pabora 05 bubnuorexa [JOK
"H3MepeHne u peryaupoBaHUe CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpskeHue. BoabTmerp.

42 Ha6opI;TopHasi pa6o£a "N3mepenue u v 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a9el4

pETYIIMPOBAHUE HAMIPSKCHHUS

43 ConpoTuByiieHUE MPOBOJHUKA. Y IEIBHOE bubmuorexa [JOK
COIMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHnas paboTta "3aBUCHMOCTH

m BIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK
MIPOBOJIHUKA OT €r0 JJTHHBI, IIJIOIIa K https://m.edso0.ru/ff0aa738
MOTMEPEYHOI0 CEUeHUs U MaTepraia”
3aBUCUMOCTbh CHJIBI TOKA OT HANPSIKEHUS. bubmuorexa [JOK

45
3akon OMa 1 y4acTKa Ienu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHnas padota "HcciaenoBanue

46 3aBUCUMOCTH CUJIbI TOKA, UYILIETO Yepe3 1 bubnmuoreka [JOK
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U apauieIbHOE
COEIMHEHUS IPOBOIHHUKOB
Jlaboparopnas padota "IIpoBepka mpasuiia

48 CJI0KEHUS HANIPSHKEHUN TIPU 1 bubnunoreka [JOK
MOCJIEIOBATETHHOM COCIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

49 JIaGopatopHas pabota "IIpoBepka mpaBuia 1 bubnuorexa [IOK

UL CUJIBI TOKA MTPH MTapalJICJIbHOM

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

COEJIMHEHUH PE3UCTOpPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa OMa

bubmuoreka [JOK

50 JUISL PA3JIMYHOTO COSIMHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA. bubnuorexa [JOK
3akon Jlxoyms-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaboparopHuas padota "Onpenernenne 1 bubnmoreka [JOK
pabOThI ¥ MOIITHOCTH 3JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKUE TS | TOTPEOUTEITN
53 3J16KT;)I/I%CKOI71 SHEPIruu B 611)31Ty. KopoTtkoe Bubmuotexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
54 "DnexkTpuueckue 3apsabl. 3apsyKEHHBIE Tela bubmuotexa [JOK
U UX B3auMoercTBUs. I[10CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
55 "DnexkTpuueckue 3apsaabl. 3apsyKEHHBIE Tena bubmuorexa [JOK
W UX B3auUMOAeicTBUs. [10CTOSIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 [TocTostHHBIC MAarHUTHI, UX B3aUMOJICHCTBHE
Ypok-uccnenoanue "N3yuenue noneit bubmuoteka [JOK
57 " 1 ]
[TOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarauTHoe nosie 3eMiIn 1 bu6mmoreka [JOK
€ro 3HayeHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe mnose
59 3neKTszeCKf)ro ToKa MarauTHOE 1oJjie bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYILIKH C TOKOM
[IpuMmeHeHne PIeKTPOMarHuTOB B TEXHUKE.
60 H§6opaTopHa;1 pa6(§)Ta "N3y4yeHne nelcTBUs 0.5 bubnnorexa HOK
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
61 DNEeKTPOABUTATENH TIOCTOSIHHOTO TOKA. bubnmoreka [JOK

Hcnons3oBanue BHCKTpOHBHFaTCHCﬁB

https://m.edsoo.ru/ff0ac86¢
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TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.
JlaGopaTopnas padora "KoHcTpynpoBaHue u
u3y4eHue paboThl AIEKTpoABUTATEINS"

62 OnsiTel @apases. 3aKOH MEKTPOMarHUTHOM
naaykuuu. [Ipasuno Jlenna

OnekrporeHeparop. CrocoObl MoTydeHUs
63 AIIEKTPUYECKON PHEPTUU. DIIEKTPOCTAHIIUH
Ha BO300HOBIISIEMBIX HCTOYHUKAX OHEPTUn

64 [ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

"JJIeKTpUUECKHE U MAarHUTHBIC SIBICHUS"

65 KoHnTponbHas paboTa no teme

"DNeKTpuYeCKue U MarHUTHbIE ABJICHUA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o

TeMe "TeruioBele ABIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabota ¢ Tekctamu o
teme "[1oCTOSIHHBIN JIEKTPUYECKUNA TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

68 PeseprubIit ypok. PaboTta ¢ Tekcramu mo

TeMe "MarauTHerle BJICHUT"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe NN poBbIE

e Tema ypoka Konrpoasubie | IlpakTuueckue Jara o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXaHHYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIIMHENTHOE ABUKEHUE 1 Bubmuotexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHHUE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBMKEHUE. Y CKOpPCHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHas pabota "OnpeneneHue
7 yCKo;eHI/DII) TCJ‘ISIL) npu paBHOI})/CiOpeHHOM 1 1 Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOoanoe magenue teir. OneiTel [ anunes 1
PaBHOMEpHOE ABIMKEHHE IO OKPYKHOCTH.
9 [Tepuon IE ‘IaC’fOTa 06pameHI/I;1.p J};>II/I<HCI>'IHa$I u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTHU
10 LleHTpOocTpeMUTENHHOE YCKOPEHHE 1
. bu6mmoreka [JOK
11 Ilepselii 3akoH HproToHa. BekTop cuiibl 1 https://m.edsoo.ru/ff0ae612
Bropoi1 3akoH HeroTona. bubnuoreka [IOK
12 . 1
PaBHOeiicTBYIOIIAs CHla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herotona. Cynepnosunus cui 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edso0.ru/ff0ae982

14 Pewrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmuoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [{OK

15 Cura ynpyrocti. 3axon I'yka https://m.edsci.ru/fanecaZ

16 Pemenue 3anau no teme «Cuia ynpyroctu»

17 Jlaboparopuas pabota «Onpenernenue bubmmoreka [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28

bubmmoreka [{OK

18 Cina Tperis https://m.edsi.ru/fanf738

19 Pemenue 3agau no reme «Cuma TpeHUS» Bubmuotexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas pabota "Onpenenenue bu6moreka [IOK
K03 pHIIHEHTA TPEHUSA CKOTBKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemrenue 3agay no teMme "3akoHnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e

99 Cunta TsKeCTH U 3aKOH BCEMHPHOTO bubmuorexa [JOK
TATOTEHHSL. Y CKOpPEHHE CBOOOHOTO MaICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTanioHHOro 1eHTpa (ComHeyHas
cuctema). ['amakTuxu"

24 Pemrenne 3agay mo teme "Cuna TSHKECTU U bu6mmoreka [JOK
3aKOH BCEMHPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHuueckasi CKOPOCTb. bubnunoreka [JOK
HeBecomocCTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AbcomoTHO TBEpIOE Teso. PaBHOBecHe bubnuoreka [IOK
TBEPIOTO TeNa € 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIleHUS

27 MowmenT cuisl. LleHTp TspkecTn

28 Pemenne 3agau mo Teme "MOMEHT CHIIBL bu6mmoreka [JOK
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Hentp TsixecTn"

https://m.edsoo.ru/ff0b02b4

[ToaroToBka K KOHTPOJBLHOU pabOTe MO TEME

29 "MexaHnueckoe ABHKCHHUE. bubmiorexa HOK
N https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTtponsHas pabota o Teme
30 "MCXI:lHI/I‘IeCK(I))e JBUKEHUE. Bubmrorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten"
Nmmynbe Tena. UMmynbe cuitbl. 3aKoH
31 COXpZHeHI/ISI I/IMH}’J‘IBZ&. Yupyroe u brbmorexa HOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMO/ICHCTBHE
39 Pemenue 3a1ay no Teme "3aKOH COXpaHEHUS bubnuorexa [JOK
umIysbca'" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexannyeckasi paboTa v MOIIIHOCTb https://m.edso0o.ru/f0b0as4
35 PaboTa cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPH PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
MTOBEPXHOCTU»
37 Cs3b sHepruu u padoThl. [loTeHnanpHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHHUsl PHEPTUU B MEXAHUKE
JIaGopatopHas pabota «/3ydeHne 3aKkoHa bubnuoreka [IOK
40
COXpaHEHHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK

XapaKTCPUCTUKU

https://m.edsoo.ru/ff0b1858
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3aryxatomue Kosuebanus. BeinyxneHHbie

bubmuoreka [JOK

42 Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuecKkuii ¥ NpyKMHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOJIA
44 Kfne6aHI/H71 (f[T JKECTKOCTHU IIPYKUHBI U l\IZaCCIlI)I Brbmiorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHEPrUn MPU MEXAHUUYECKUX
KOJICOaHUX
JlabopaTtopHas pabora «OnpenencHue
46 qaCTome Hpneplfona Kone6aI:mI?1 IIPYKUHHOT'O Brbmiorexa LIOK
MASTHIKAY https://m.edsoo.ru/ffOblaec
JlabopaTtopHnas pabota «IIpoBepka
47 HezaBII)/Icmfocmpnepnona Ifoneé)aﬁnﬁ rpysa Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MaCCHI Tpy3a»
Mexanunueckue BoaHbl. CBOMCTBa
48 MeXaHU4YeCKUX BOJH. [IpogonbHbIe 1 bubmorexa [IOK
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koupepenius "MexaHnUeCKHe BOJHBI
B TBEpJoM Tene. CelicMuyeckue BOJIHbI"
50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka
51 Ypok-uccnenopanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC
Ypok-koHpepenus "YnpTpazByK u bubnnoreka [JOK
53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJKHON paboTe MO TeMe
54 "33?(OHLI coxpaHeHIfﬂ. Mexalfnqecxne bubnmorexa HOK
https://m.edsoo.ru/ff0b25f0
KoJiebaHus U BOJHBI"
55 KonTtponsHas pabota o Teme "3aKoHbI

COXpPAaHCHUA. MexaHnnueckue KoJieOaHus u



https://m.edsoo.ru/ff0b20f0
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BOJIHBI"

DNEeKTPOMarHuTHOE TOJIE.

bubmuoreka [JOK

% DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpox-koudepenuus "llkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionbp3oBanue bubnuorexa [JOK
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenoBanue "M3yuenre cBONCTB
59 3J'IpCKTpOMaFI-II[I/ITHBIX BOJ'IHy: TIOMOTIBIO bubmmorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO Tenedona"
50 Pemenue 3a1a4 Ha onpe/ielIeHAE YaCTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DJIEKTpOMarHuTHas IpupoJia CBETa. bubmuorexa [JOK
CkopocTh cBeTa. BotHOBBIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 pacmpocTpaHeHHE CBIe)Ta. 3armenus ConHia u Bubnuorexa LIOK
https://m.edsoo.ru/ffob3658
JlyHbI
3aKOH OTpa)KE€HHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha Il)'IpI/IMeHeHI/Ie 3a1<01§a OTPAKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBera. 3aKOH MPEIOMIICHUS bubmuoreka [JOK
64
cBera https://m.edsoo.ru/ff0b3aea
[TonHoOE BHYTpEeHHEE OTpaKEHHE CBETA.
65 I/ICHOHLBOBz;r{I:JG HOJIHOFI; BHYTPEHHETO Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTpa)XeHUs B ONTHYECKUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Ty4a OT yIJia MajeHus Ha TpaHulle "BO3IyX-
cTexno™"
67 VYpoxk-koHpepenuus "McnoaszoBanue
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MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

68 Jluazel. OnTudeckas Cuiia JIMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubanoreka LIOK
69 [TocTpoenue n300pakeHUH B TMH3AX httos.//m.edsoo. ru/ffobA44a
JIabopatopHnas pabora "Onpexnenenue
70 (bOKyIc)Horg paccl:)Tos[HI/Isr U oll)ITIII/IquKOﬁ CHJIBI Brbmiorexa LIOK
3 https://m.edsoo.ru/ff0b4206
cobuparotei TMH3bI"
VYpoxk-koudepennus "OnTuueckue JIMH30BbIC bubnuorexa [JOK
71
npudoper" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue Bubnuorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-konpepennus "ledexts! 3penus. Kak
COXpaHUTh 3peHue"”
Pasnoxxenue 6enoro cseta B criekTp. ONbITHI
74 Herorona. Cnoxenue cneKTpaanEx [IBETOB. bubmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTtopnas padota "OINBITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubmuoreka [JOK
BOCIIPUATHIO [[BETA IMPEIMETOB IIPH MX https://m.edsoo.ru/ffOcOe2a
HaOJIIOCHUH Yepe3 [IBETOBbIC (PUIBTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: TUCIiepcusi, UHTEPPEPECHITUSI U
mudpakus”
77 OmnsiTel Pesepdopaa u miianerapHas Moieib bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens atoma bopa
79 Hcnyckanue U MOTJoOMEHHE CBETa aTOMOM. bubnunoreka [JOK
KBanThl. JInHeituaTeie crieKTpbl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyM "HabioieHre cuekTpoB bubnuorexa [IOK
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UCIycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue atomHoro siapa. Hykiionnas bubnuoreka [JOK
MOJIeJb https://m.edsoo.ru/ff0c18ac

bu6mmoreka [{OK

83 PannoakTuBHBIC IpeBpanicHust. 30ToIb https://m.edsoo.ru/ffoclals
Pemenne 3amau o teme: "PannoakTuBHBIE bubmmoreka [{OK

84
npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuwon momypacmana

86 Ypok-koupepenius "PagunoakTuBHbIE bubnuoreka [JOK
U3IYYEeHHUS B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edso0.ru/ff0c2126
SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS bubnuoreka [IOK

87
3apsiZIOBOTO U MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChI bubmuoreka [JOK
U SHEPIHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau mo reme "Anepubie peakun"

90 Peakuuu cuHTe3a U IeneHUs SAEp. bu6mmoreka [IOK
Wcrounuku saeprun CoJtHIa U 3BE3] https://m.edsoo0.ru/ff0c1e88
Ypok-koHhepennus "SnepHas sHEpreTUKA.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYECHU Ha
JKUBBIE OpraHu3Mbl"

[ToarotoBka K KOHTPOJBHOM paboTe MO TeMe

92 "DJIEKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
DJEKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBIeHUS"

KonTponpnas pabota no Teme
93 "DIeKTPOMAarHUTHOE MOJIE.
DNeKTpOMarHuTHEIE BOJHBL. KBaHTOBBIE
siBiIeHUS"
94 [ToBTOpenue, o6oOmenue. JlabopatopHsie bubnuorexa [IOK
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paboTsl 1o Kypcy "BzauMoneiicTBue Ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne

95 pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 [0 TEME 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
"TernnoBblie Mpouecchl”
IloBTOpeHue, 0600mcHNE. Pemenue
96 pacquI})H)Ix " KaqecIfBeHme 3a/1a4 10 TEME 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX ABUTATENICH"
IloBTOpeHue, 06006mIcHNE. Pemenue
97 pacqu};})IHx " Ka‘IeCI”IFIBeHHBIX 3a/1a4 110 TeMe 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtaHoBOK"
98 [ToBTOpenue, 06061menHue. JlabopatopHsie 1 1 bubnuorexa [JOK
paboThI o Kypcy "CBeToBbIe SIBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0000menue. Pabora ¢
99 TeKCTaf/II/I 10 TeMe 'I'I;aKOHBI COXpaHCHHUS B 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenHue, o606menue. Paborta ¢ 1 bu6mmoreka [IOK
tekctamu 1o Teme "Koebanus u BoHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Paborta ¢ 1 bu6mmoreka [IOK
TekcTaMu 110 Teme "CBeToBbIE SABICHMS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Paborta ¢
102 TekcTamu 1o Teme "KBaHToBas u syepHas 1
¢duzuka"
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®duzuka: 9 knacc: yueonuk / A.B.I1épeimkun, E.M.I'yTHUK — 7-¢ u37, iepepad.- M.: [Ipoda, 2019

Jlykamuk B.U. CoopHuK BompocoB u 3a1a4 1o ¢pusuke.7-9 kinaccel.- M.: [IpocBemmenue, 2010

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Tectsr mo ¢usuke. 9 knace: k yueOnuky A.B.Ilepeimkun, E.M. I'ytauk «@usuka 9 kinace/ O.M. I'pomiieBa.
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