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HOACHUTEJIBHASA 3AIITMCKA

Pabouas nporpamma mno ¢usuke cocraBieHa Ha ocHoBe PI'OC OOO (Ilpukas
Munnpocsemenus Poccun ot 31.05.2021 Ne287) B coorerctBuun ¢ POII OO0
(ITpukaz Munnpocsemenust Poccun ot 18.05.2023 Ne370) u  Konuenuuwu
npenojaBanus yueoHoro npeamera «Duzmkay.

CopepxaHue mporpaMMbl 1O  (U3MKE HampaBieHO Ha (QopMupoBaHuUE
€CTECTBEHHO-HAyYHOU IPAMOTHOCTH OOYYaIOIIMUXCS U OpraHU3alUI0 U3YYeHUsS] PU3HKU
Ha JIeSITEeIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe yUWUTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO k MIaHUPYyEeMbIM
JUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYUYEHHS, a TaKXKe MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus.

[Iporpamma Kkypca ¢usuka pa3paboTaHa C YYETOM MPOrpaMMbl BOCIHMTAHMS
MAOQOY «IIIkona Nel» KI'O, cormacHo KOTOpOH y COBPEMEHHOI'O IIKOJBbHHUKA JOJKHBI
ObITh COPMHUPOBAHBI poccHiickue 06a30Bbie (MPaKJAHCKHUE, HAIMOHAIBHBIE) HOPMBI U
LIEHHOCTH, 3aKperuieHHble B KoHcTuTyuu Poccutickon ®@enepanuu.

OTU LEHHOCTH HAaXOJST CBOE OTPAKEHUE B COJEPNKAHUM YPOKOB IO pasziesam
Kypca, O0ecrneynBaroneM pa3BUTHE BHICOKOHPABCTBEHHOW JIMYHOCTH, pa3lelsionien
poccuiickue TpaAWIMOHHBIE JYyXOBHbIE IIEHHOCTH, OO0JIalaloliel aKkTyaJlbHbIMU
3HAHMSIMU W YMEHUSMH, CIOCOOHOW peann30BaTh CBOW TOTEHIMAT B YCJIOBHUSX
COBPEMEHHOI'0 00I1I€CTBa, TOTOBOM K MUPHOMY CO3HJIaHUIO U 3a1iuTe POIuHBI.

[Iporpamma 1o Qu3MKe yCTaHABIMBAET pacHpelesieHue y4eOHOro marepuana
no rogam oOydeHus (IO Kiaccam), MpeuiaraeT MPUMEPHYIO TOCIeI0BATEIbHOCTD
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACPKAHUS U yUETE
BO3PACTHBIX OCOOCHHOCTEH 00yJaromMXCs.

[Iporpamma 1o ¢usuke paspaboTaHa C HETbI0 OKa3aHUS METOJUYECKON MOMOIIN
YUUTENIO B CO3/JaHUU paboyeil mporpaMMbl IO Y4eOHOMY MpPEIMETY.

duzrka ABISIETCS CHUCTEMOOOPA3YIOMUM JUIsl €CTECTBEHHO-HAYYHBIX YyUeOHBIX
IIPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUM,
M3y4aeMbIX XHMHEH, Ouosorueit, actpoHomueil u (usnyeckoit reorpadueit, BHOCHUT
BKJIaJi B €CTECTBEHHO-HAyUYHYI0 KapTUHY MHpA, MPEJOCTaBIsEeT HauOoJiee SICHbIE
oOpasibl MPUMEHEHUSI HAyYHOTO METO/la TO3HAHUS, TO €CTh CHoco0a TMOIy4YeHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

Onmna w3 THaBHBIX 3a7a4 (PU3HYECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronuxcsi.

N3yuenne ¢u3mku Ha 0a30BOM YpPOBHE MpEJIOiaraeT OBIAJCHHUE CIEAYIOINIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® HAY4YHO OOBSICHSTH SIBJICHHUS;
® OLCHMBaTh W T[OHMMaTh OCOOCHHOCTHM  HAy4YHOTO  HCCJEOBaHUS,
WHTEPIPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAYYHBIE J0Ka3aTeJIbCTBA

AJIA ITOJIYYCHHMA BBIBOJOB). 3



Henu u3ydyeHus GU3MKU Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30oBaHUs OMPEICIICHbI
B Konmenmuu mpenonaBanms ydeOHOTO mpeameta «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIusiax Pocculickon Oenepauun, pean3yIOIINX OCHOBHBIE
oOmeoOpa3zoBareibHble  NPOrpaMMbl,  YTBEpKAEHHOM  pemenuem  Kosierun
MunuctepctBa npocenieHus: Poccuiickoii denepannu (mpotokon ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu u3ydenus pU3MKM:

e TpuoOpeTeHHEe WHTEpeca M CTPEeMJICHHS OOyJaromuXcsi K HaydHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE HUX HWHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS M (HOPMHUpPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIINM SIBICHUSIM;

¢ (opMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pPe3yJbTaTa W3YYCHUS OCHOB
CTpOEHUS MaTepuH U QyHIAMCHTAIBHBIX 3aKOHOB (DPU3HKHU;

e (dopmupoBaHHe TpeACTaBICHUNA O POAU (U3UKUA IS PA3BUTHS JIPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTH;

® pa3BUTHE  TPEACTaBICHWHA O  BO3MOXHBIX  cdepax  Oymymiei
podeCCUOHATBHON JIEATETHPHOCTH, CBSI3aHHOW C ()M3MKOW, MOJATOTOBKA K
JalbHEHTIIeMy O0yYEHHUIO B TOM HaIPaBIICHUH.

JlocTkeHue 3TUX LeJied mporpamMMmbl 1o (U3uMKe Ha YpOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus 0OecrieunBaeTCs PEIICHUEM CIEAYIOIINX 3a/1ay:

e [puoOpeTeHHe 3HAHUKW O JUCKPETHOM CTPOCHHHM  BEIeCTBa, O
MEXaHUYECKUX, TEeIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX;

® MpUOOpPETCHHWE YMEHHH  OMNHWCBhIBAaTh W OOBSICHATH  (PU3HYECKHE
SIBJICHUSIC UCTIOb30BAHUEM TOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB PpEIICHUS MPOCTEHIINX Ppacu€THBIX 3alady C
UCIIOJIb30BaHHEM buznueckux MOJIeTIeH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 337124,

® pa3BUTHE YMEHUU HAONIOAATh MPUPOJHBIC SBICHUS U BBITIOJIHATH OIBITHI,
nabopatopHbie  pabOTBI M AKCICPUMEHTAIBHBIE  HCCICIOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e ocBocHHE TPHUEMOB PabOTHI ¢ MHPOpMaNHE (U3UUECKOTO COJEep KaHMS,
BKJIOUass WH(POPMAIIUIO O COBPEMEHHBIX JOCTIDKCHHSIX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

® 3HAKOMCTBO co  cepamu npodeccruoHaIbHOM NEeATEeNbHOCTH,
CBSI3aHHBIMH C (DU3UKOH, U COBPEMEHHBIMHU TEXHOJIOTHSIMHU, OCHOBAaHHBIMU
Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenwe ¢Qusuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpa3zoBanus oTBoautTcs 238 dacoB: B 7 kiacce — 68 uwacoB (2 waca B Hejelo),
B 8 kiacce — 68 yacoB (2 waca B Heneno), B 9 kiacce — 102 gaca (3 yaca B Hezielto).

[Ipennaraemsiii B mporpamMmme no (pusuke nepeveHs J1abopaTOPHBIX pabOT U OIBITOB
COCTaBIICH COTJIACHO CITMCKAa JKCTIIEPUMEHTAIBHBIX 3aJaHUM, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOTO IK3aMEHa M0 (pHU3HKe. 4



COAEPXAHUE OBYYEHUA

7 KJIACC
Paszpnen 1. ®u3uka u e€ posib B IO3HAHUHU OKPYKAKOLIEr0 MUpa
®dusuka — Hayka o npupone. fBineHus npupoasl. DUUYECKUE SBICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
duznyeckue BenuunHbl. M3Mepenue puznyueckux BennunH. Gusndeckue npubopsl.
ITorpemHocTs u3MepeHud MexayHapoaHas CucTeMa €AuHUILL.

Kak ¢usuka u  Jpyrue  ecTecTBEHHbIE HAayKd  HU3y4aloT  NPUPOIY.
EcTtecTBeHHO-HAaYy4YHBII METOJ] TO3HAHUS: HAOII0JEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHNE HA0II01aeMOr0
aBiieHus. Onucanre PU3NYECKUX SBJICHUHN C MTOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIe, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckre mpuOOPsI U MPOIeaypa NPSIMbBIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM
npruOOpOM.

Jlabopamopnvle pabomul u onvimol

Omnpenenenre IeHBI ITICHUS IKaIbl U3MEPUTEIHLHOTO TPpHOOopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEJA.

Omnpenenenne pa3MepoB MaIbIX Tell.

W3mepenne TeMiepaTypbl IpH IOMOIIH JKUIKOCTHOTO TEPMOMETpa U TaTINKA
TEMIIEPaTYPBHI.

Pa3jen 2. IlepBoHayajibHbIe CBeJIEHUS 0 CTPOEHHH BellleCTBA

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbl, X pa3Mephl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHue yactull Beuecta. CBsi3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe aBmwkenne, nuddysus. BzanmoneicTBrue dacTHIl BelIeCTBa: MPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperatHple COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM W TBEPABIX
(kpucTaminueckux) Tesl. B3auMocBsi3b MEXAy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTtHbIX COCTOSIHUSIX W HMX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenme O6poyHOBCKOTO ABMKCHHUS.

Habnronenne nuddysun.

HaGnronenune sBiieHU, OOBSCHAIOMIMXCS NPUTSHKEHHEM WM OTTaJKUBAaHUEM
YJaCTHII BEIIECTBA.



JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIOB (C ucToib3oBaHUuEM poTorpaduii).
OnbIThI 1O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:keHHe B B3aUMO/IeliCTBHE TeJl

Mexanuueckoe ABUkeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE NBUXKEHHUE. CKOPOCTB.
Cpennsisi CKOpOCTb IPYU HEPABHOMEPHOM JBH>KEHUU. Pacu€T myT U BpeMeHU JBUKECHUSL.

SBneHne nHEpLUMU. 3aKOH UHEPLIMU. B3anmoneiicTBrE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JABWXKEHMS Teld. Macca Kak mMepa MHEPTHOCTH Tena. [IIMOTHOCTh BelecTna.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucThKa B3auMojeircTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3Mepenne cuiibl ¢ HOMOIIBIO0 JUHAMOMETpA. SIBIE€HHUE TATOTEHUS U cuiia TskecTu. Cuiia
TSOKECTH Ha ApYrux miaHetax. Bec tema. HeBecomocTth. CrioxkeHue CUJl, HATPaBJICHHBIX
no onHou npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIbXKEHUS U
TPEHUE MOKOA. TpeHue B IpUpPOJI€ U TEXHUKE.

Jlemoncmpayuu
Habmnronenre MexaHn4ecKoro IBUKEHUS Tea.
N3Mepenune CKopoCcTH MPSIMOITUHENHOTO JBUKEHUS.
HaOmroienre siBeHust HHEPIUH.
HabOmronenre n3MeHeHHUs! CKOPOCTH MPU B3aUMOJIEHCTBHUH TEJl.
CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
Ciio’)keHue CUJl, HapaBJIECHHBIX MO OJTHOW MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapHKa B KUIKOCTU, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOIBKEHUSI OpycKa WM IIapUKa MO0 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue MIOTHOCTUA TBEPIOTO TENA.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (aedopmariui) IpyKUHBI
OT MIPUJIOKEHHOW CHJIBI.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tefa
U XapakTepa CONPUKACAIOUIUXCS MOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTENH U Ta30B

Hasnenne. CrocoObl yMEHBIICHHsSI W YBENIWYCHHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTH JABJICHH Ta3a oT 00bEéMa, Temneparypsl. [lepenava naBneHus TBEPILIMU
TeIaMHu, JKUIAKOCTSIMU © Ta3zamu. 3akoH Ilackans. [lHeBMaTtuueckue MamIuHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT T[IyOuHbl. [HWapocTaTHuueckuil mapajokxc.
Coobmatonuecs cocyibl. ['napaBinueckue MeXaHu3Mbl.

Atmocepa 3emnaum u armocepHoe gaBieHue. IlIpuunMHBI CylIeCTBOBaHUS
BO3aywHOM o0onouku 3emnu. OnweiT Toppuuemiu. M3mepenue atmochepHOro



JaBieHus. 3aBUCUMOCTb aTMOC(EPHOI0 JaBJIEHUS OT BBICOThI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHns aTMOC(EPHOro TABJICHHUS.

JlelicTBrE )XUIKOCTU U ra3a Ha IIOIPYKEHHOE B HUX Tejo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BosayxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBneHUs KUAKOCTBIO U Fa30M.

Coobmiatomyecst CoCybl.

I'mppasinnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH Teja U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue I1UIaBaHMUS TeN: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvle pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOjJAE€ OT 00BEMa MOrpYyKEHHOU
B JKUJIKOCTB YaCTH TeJia.

OnpenenieHue BBITAIKUBAIONIEH CHWIIBI, JCHCTBYIOIIEW HaA TENO, MOrPYKEHHOE
B JKUJIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CHJIBI, JACHCTBYIOIIEH Ha TEJO
B JKUJIKOCTH, OT MAacCChI TeJia.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO0 B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUIKOCTh YAaCTH TeJIa U OT IUNIOTHOCTH
JKUJIKOCTH.

Pasznen 5. PaGoTa 1 MOIIHOCTh. JHEPIrUs

Mexannueckast padota. MOITHOCTb.

IIpocThie MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBeCHS
peryara. IlpuMeHeHue mpaBuia paBHOBECHS pbluara K OJOKY. «30JI0TO€ ITPaBUIIO»
Mexanuku. KITJ[ npocteix Mmexanu3zmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespamienne
OJTHOTO BUJIa MEXaHWYECKOMN SHEPTUM B APYTroil. 3aKOH COXpPaHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TprumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvle pabomul u onvimol

Onpenenenne pabOTHI CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUW Tela
10 TOPU30HTAJIBHON TOBEPXHOCTH.

UccnenoBanue ycnoBuii paBHOBECHS pblyara.

N3mepenne K11/ Hak1TOHHOM NIIIOCKOCTH.

N3ydeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUH.



8 KVIACC

Pa3nen 6. TenioBble siBJIeHUA

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJT. OTBITHI, TOATBEPKIAIOIIAE OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro, KUAKOTO M  ra3000pa3HOrO0  COCTOSIHMM  BEIIeCTBa.
Kpucrammuueckue u amopdusie Tena. OObsiCHEHHWE CBOWCTB Tra3oB, >KUJIKOCTEH H
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanWJUISIpHbIE sIBJIEHUS. TemIoBOe pacIIupEeHNE U CKaTHE.

Temnepatypa. CBsi3b TeMHOepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUYKECHUSI YACTHIL.
Buaytpennsisi sHeprusi. CriocoObl M3MEHEHHSI BHYTPEHHEHW DHEPruu: Teruionepenada u
coBeplieHue paboThl. Buael Temonepemaaun: TEMIOMPOBOJHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KoanuecTBO TemaoThl. YAelbHAas TEIJIOEMKOCTh BeEIIeCTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TemuioBoro OanaHca. [lmaBieHue W OTBEplEeBaHUC
KPUCTAJUTMYECKUX BEIIECTB. YJeMbHasl TemyioTa IuiaBieHus. llapooOpa3zoBanue wu
koHgeHcanus. Hcmapenwe. Kumenuwe. VYaenpHas Teruiora MmapooOpa3oBaHWS.
3aBUCUMOCTH TEMIIEPATypbl KUTIEHUSI OT aTMOC(EPHOTO JAaBICHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeIbHas TEIJIOTa CrOPaHUs.

[Tpunnume! padoTel TerioBsix apurareneit KIIJ[ Termooro neurarens. TemnoBsie
JIBUTATEJIM U 3al[UTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpaHEHUS U MPEBPAIEHUs SHEPTUHU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Habmronenre OpoyHOBCKOTO ABHIKEHHS.
Hab6monenne nuddysun.
HaOmronenue siBjieHU cMauyuBaHUs U KaWUIAPHBIX SBICHUH.
Habmroienne TenioBoro pacmmpeHust Tel.
N3meHeHne naBiIieHWS Tra3a MNpU HM3MCHCHHMHM O00bEMa W HAarpeBaHWHM WIH
OXJIAKJICHHH.
IIpaBuia u3MepeHus TeMIIepaTyphl.
Bunbl Tenonepenayn.
OxJTaxJIeHUE TIPU COBEPIISHUH PAOOTHI.
HarpeBanwue npu coBepiiieHnH padOThl BHCITHUMH CHJIAMU.
CpaBHeHHE TEIIIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.
HaGmronenne KumeHus.
Hab6mronenne nocTosstHCTBA TEMIIEpPaTyphl MPH TUIABICHUH.

Mopenn TENJIOBBIX IBUTATEICH.
Jlabopamopnwvie pabomul u onvimawi

OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.
OnbITHI IO BEIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.



OnpIThl 0 HAOTIOJEHUIO TEIJIOBOI'O PACIIUPEHUS T'a30B, KUJAKOCTEH U TBEPIBIX
TelL.

Onpenenenue AaBieHUs BO3AyXa B OAJJIOHE MINPHULIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKICHHUS.

[IpoBepka TruUIMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH
B TEPMOMETPUYECKOHN TPyOKe OT TEeMIEepPaTypBhl.

HaGnronenne n3MeHeHust BHyTPEHHEN SHEPTUH Tella B pe3yJibTaTe TeIionepeaadu
1 paOOThl BHEILIHUX CHIL.

HccnenoBanue sBIIeHUS TEINIOOOMEHA MPU CMEUIMBAHUU XOJOJHON U ropsyei
BOJBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOJOM MpH TermiooOMeHe
C HAarpeTbIM METAJUIMYECKUM LIWIMHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOW BIIAKHOCTH BO3/1yXa.

Onpenenenue ynenbHOW TEMIOTHI MJIABJICHUS JIbJA.

Pa3jen 7. DnekTpuyeckue 1 MATHUTHBIE SIBJICHUS

Onektpuzauuss Ten. J[Ba poaa dSIIEKTpUYECKUX 3apsaoB. BsaumopelicTeue
3apsHKEHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEIl
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKAY TEIaMu).

Onektpuueckoe 1mone. Hanpsyk€HHOCTh 3nekrpuyeckoro moss. [IpuHnmn
CYTEpIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsioB. ODJIEMEHTApHBIM JJIEKTPUYECKHM  3apsl.
Crpoenue aroma. IIpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsiaa.

DJIEKTPUUECKUM TOK. Y CIIOBHS CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKa. MICTOUHUKH
INOCTOSIHHOTO TOKa. JIEHCTBUSI DIEKTPUYECKOrO0 TOKa (TEILUIOBOE, XHUMHUECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B KUJKOCTIX U raszax.

Onektpuueckas 1enb. Cuiaa Toka. DIeKTpudeckoe HampsokeHue. ConpoTHBIEHUE
MIPOBOJIHUKA. YIEIbHOE COINPOTHUBIICEHHE BellecTBa. 3akoH Oma sl ydacTKa LEemu.
ITocnenoBaTenpHOE U MapalIeIbHOE COETUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 3JIeKTpHUecKOro Toka. 3akoH J[koys—JIeHma. DnekTpudeckue
[IEMU ¥ TOTPEOUTENN INEKTPUIECKoi dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHBIE MarHuThl. B3anMoAENCTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosje. MarauTHoe nojie 3eMJIM M €ro 3HadeHue ISl ku3HU Ha 3emiie. OmbIT Dpcerena.

MarautHoe mNOJIE BJIEKTPUYECKOrOo TOKa. [IpruMeHeHue >3JIeKTPOMarHuTOB B
TeXHHKE. JleliCTBME MAarHMUTHOTO MOJISI Ha MPOBOJHHUK C TOKOM. OJEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa.  Mcmosib30BaHuME — AJIEKTPOJBUTATEINCH B TEXHUYECKHX
YCTPOMCTBaX M HA TPAHCIOPTE.

Onbitel @apanes. SBneHune HNEKTPOMArHUTHOM HHAYKUOMH. [IpaBuno Jlenma.

Onextporeneparop. CrnocoObl MOMYUYECHHUS DJICKTPUUECKON SHEPTrUM. DJIEKTPOCTAHIIUU
9



Ha BO30OHOBIISIEMbIX UCTOYHUKAX SHEPIUU.

Jlemoncmpayuu
DIIeKTpr3anus Tel.
JIBa pona 3JEKTpUYECKHUX 3apsSI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuyecKast NHIyKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.
[TpoBOTHUKH U JUATEKTPUKH.
MoenupoBaHuE CUITOBBIX JIMHUNA 3JIEKTPUUECKOTO OIS,
HcTouHnKHN OCTOSIHHOTO TOKA.
JIeHcTBUSA DIIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKUN TOK B KUJIKOCTH.
["a30BbIl pa3psia.
N3Mepenune cuiibl TOKa aMIepMeETPOM.
N3Mepenue 351eKTpUUeCcKOro Hampsi>KeHUs! BOJIbTMETPOM.
PeoctaT u Mara3ud conpoTUBIICHUH.
B3aumopelicTBrE MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS MOJOCOB MAarHUTaA.
MopaennpoBaHuE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.
MarHuTtHo€e 1oJie TOKa. DJIEKTPOMAarHur.
JleficTBre MarHUTHOTO TOJII HA IPOBOAHUK C TOKOM.
DNEeKTpOABUTaTENb MOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUS 3MEKTPOMArHUTHON MHTYKIIAH.
OnbiTel @apajes.
3aBUCHUMOCTbH HANPaBICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHUSI.
DIEeKTporeHepaTop MOCTOSHHOT'O TOKA.

Jlabopamopnvle pabomul u onvimol
OneITHI O HAOIIOICHUTO DJIEKTPU3AINH TEJl HHAYKIIMEH U TPU COMTPUKOCHOBEHUH.
HccnenoBanue neicTBUS SIEKTPUIECKOTO OIS HAa TPOBOJHUKH U TUAJICKTPHUKH.
COopka u mpoBepka pabOThI AMEKTPUUECKOM IETTH TTOCTOSTHHOTO TOKA.
W3mepeHure u peryinupoBaHue CUJIbI TOKA.
W3mepenure u peryanpoBaHUe HAMPSKEHUS.
HccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO Yepe3  Pe3ucTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HAMPSHKEHUS HA PE3UCTOPE.

OnbIThl, JI€MOHCTPUPYIOUIUE 3aBUCUMOCTb JJIEKTPUYECKOIO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, MIOAU TONEPEYHOT0 CEUCHUS U MaTepuara.
[IpoBepka mpaBuiia CIOKEHUSI HANIPSAKEHUM MPU MOCTETOBATEILHOM COEUHEHUU
JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuiia JJisi CUIIbI TOKA MIPU HapaJlIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue padoOThI ANEKTPUUECKOrO TOKA, UAYIIETO Yepe3 pe3ucTop.
10



Onpenenenne MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTHM  CHJIBI  TOKA, MAYILIEr0 4Yepe3  JaMIIOUKYy,
OT HAIIPSDKECHUS HA HEH.

Omnpenenenune KIIJ[ Harpesarens.

HccnenoBanre MarHUTHOTO B3aUMOAENCTBUS ITOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHuTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPU UX OOBEJUHEHUU U
pa3lelIeHNH.

HccnenoBanue AEUCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnpITEl, OEMOHCTPUPYIOUIME 3aBUCUMOCTH CHJIBl B3aWMOJCHUCTBUS KATYILIKH
C TOKOM M MarHWTa OT CUJIbl TOKAa M HAIIPABJICHUS TOKA B KaTyLIKE.

N3yueHne 1efCTBUS MAarHUTHOTO MOJISL Ha MPOBOJHUK C TOKOM.

KoHcTpynupoBanue u n3ydenue padoThl 3J€KTPOIBUTATEIS.

N3mepenue KIIJ[ anekTpoaBUrareIbHON yCTaHOBKHU.

OMnBITHI IO UCCIIEIOBAHUIO SABJIEHUS 3JIEKTPOMArHUTHOW MHAYKIHUH: UCCIEA0OBAHUE
U3MEHEHN 3HAYEHUs U HAPABJIECHUS WHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJIeHUA

Mexannueckoe  ABWKeHHE. MarepuanbHag  Touka. (CucremMa  oTcuéra.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JBWXKEHUA. PaBHOMEpPHOE MPSMOJIUHEUHOE
nBuxkeHne. HepaBHOMepHoe mnpsMoiuHEiHoe aBuxkeHue. CpeaHsis U MIHOBEHHAas
CKOPOCTb TeJia IPU HEPABHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHoyckopeHHoe mpsMonHelHoe nBmwkeHne. CBoOOAHOE MajeHue.
Omnpbitel ["anunes.

PaBHOMepHOE nBIKEeHHME TO OKpyxkHocTH. [lepmon m wacrtota oOpaieHus.
JluHerHas U yriaoBast CKOpOCTU. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akon HreroToHa.
[IpuHIUI CyTIepro3uLKY CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHUs: Cuiia TPEHHUSI CKOJBXEHUS, CHJia
TPEHUSI TTOKOS, APYTUE BUIBI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOHOTO TaICHHSI.
JBrxenne mianeT Bokpyr ComnHna. IlepBas kocMuueckass ckopocTb. HeBecomocTs u
MIEPETPYy3KHU.

PaBHOBecne wmatepuanbHOW TOYkHA. AOCOmMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIUIEHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3meHenue wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE ABUKEHUE.

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cull TSKECTH, YNPYrocTH, TPEHHUS.
CBs13b sHepruu 1 padoThl. [loTeHIManbHAs SHEPTrUs Tea, MOAHSATOr0 Ha/l TOBEPXHOCTHIO
3emiu. [loreHunanbHas sHeprus cxatod npykuHbl. Kunernueckast sHeprus. Teopema
0 KHHETUYECKOUN SHEPrur. 3aKOH COXPAHEHHSI MEXAHUYECKON IHEPIHUU.
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Jlemoncmpayuu

HaOnroienrie MexaHU4eCKOro JIBUKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJl OTCUETA.

CpaBHEHME MyTEW U TPACKTOPUIN ABUKEHUSA OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

HN3mepenne CKOpOCTH U YCKOPEHUS NPSAMOJIMHEUHOTO IBUKEHHUS.

HccnenoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JIBUYKECHUS.

HaOnroienue nBUKEHUS Tela MO OKPYKHOCTH.

HaOnronenne MeXxaHMUYECKUX SBJICHUN, MIPOUCXOISAIIMX B CHCTEME OTCUéTa
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEJILHO KaOWHETa
du3uku.

3aBUCUMOCTh YCKOPEHHUSI T€Jla OT MacChl TEJa U JICUCTBYIOIIECH HA HETO CUJIBI.

HaOnroienne paBeHcTBa CHIT IPY B3aUMOJICHCTBUU TEI.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua nmryibca nmpyu B3aUMOIACUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU MIPU B3AUMOICHCTBUU TEJI.

CoxpaHeHue uMIMyJibca MPU HEYIIPYTOM B3aUMOICHCTBUM.

CoxpaHeHune uMITyJIbca Ipu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaOntoienre peakTHBHOTO IBUKEHUS.

CoxpaHeHne MeXaHUYeCKOW SHEpTyHU MPU CBOOOHOM ITa/ICHUH.

CoxpaHeHHUE MEXAHUYECKOW DSHEPruM MpHU JBUKECHUM Tejaa TOJ JCHCTBUEM
MIPYKUHBI.

Jlabopamopnvie pabomul u onvimol

KoncTpynpoBaHue TpakTa i pa3roHa U aIbHEHUIIIETO PaBHOMEPHOTO JABM)KCHUS
IIAPUKA WIHA TEICKKH.

OmnpeneneHne cpeaHe CKOPOCTH CKOJBXCHHUS OpyCKa WM JBIDKEHHS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHrne yCKOpEHUs TeJla MPU PAaBHOYCKOPEHHOM JIBIDKEHUU IO HAKIOHHOW
TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIYKEHUU
0e3 Ha4aIbHOI CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU TPHU PABHOYCKOPEHHOM JBMXCHHH 0O€3 HayalibHOU
CKOPOCTH ITYyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJIHHOTO
TaBJICHUSI.

Omnpenenenne K03 HUIUCHTA TPEHHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CWJIBI TPEHHWS TPU PABHOMEPHOM JIBIDKCHHH TeJa
0 TOPU30HTATHLHOM TTOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYTOCTH MPH MOABEME T'Py3a C HCIIOIH30BAHUEM
HETMOIBI)KHOTO U TMOABUXKHOTO OJIOKOB.

12



N3yuyeHue 3aKk0Ha COXpaHEHUS YIHEPTUU.

Pa3nen 9. Mexannveckue KoJje0aHUS ¥ BOJIHbBI

KonebarensHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJeOaHUM: MEpHo[,
4acToTa, aMIUIATyaa. MaremMaTudyecKu W IpPYXKUHHBIM MasTHUKU. IIpeBpaiueHue
SHEPrUU MPH KOJIeOATETLHOM JABUKECHHH.

3aryxatomue kosneOanus. BeiHykaeHHble kosiebanus. Pezonanc. Mexanuueckue
BOJHBL. CBOMCTBa MEXaHMYECKHX BOJIH. IIpomonbHBIE M monepedHble BOJHBL. [[nuHa
BOJIHBI U CKOpPOCTH €€ pacnpocTpaHeHHs. MeXaHU4ecKUue BOJIHBI B TBEPIOM TeElE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. Otpaxkenue 3Byka. MH(pazByk u
yIbTPa3BYK.

Jlemoncmpayuu
HaGmonenue konebanuii Tl Mo ISHCTBUEM CHIIBI TSKECTH U CHUJIBI YIIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nronenue BoIHYKICHHBIX KOJIEOAHUN U pe30HaHca.
PacnipocTpanenue mpoI0IbHBIX U MONIEPEYHBIX BOJTH (HA MOCIH).
HaGmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKU pEe30HaHC.

Jlabopamopnvie pabomul u onvimol

OmnpeneneHre 9acTOTH U MepHoia KOJIeOaHN MaTeMaTHIeCKOTO MasiTHUKA.

OmnpeneneHre 9acTOTH U MepHojia KOJIeOaHH MPYKUHHOTO MasTHUKA

HccrienoBanre 3aBUCHMOCTH TIepro/a KoleOaHW TIOJBENICHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

HccrienoBanre 3aBUCHMOCTH TIepuoJia KOJICOAHWH TNPYKWHHOTO MasTHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCHMOCTH IEpHOJIa KOJIeOaHW Tpy3a, TOJBEIICHHOTO K HHTH,
OT Macchl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TMEpHOJIa KOJeOaHUN TPy KUHHOTO
MasTHHUKA OT MAcChl Tpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenune yckopeHus: CBOOOTHOTO TTaICHHS.

Pa3nen 10. DjiekTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMAarHUTHOE oJIe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANeKTpoMarHuTHeIX BoJiH. Illkanma snexkrpomarHuUTHBIX BoOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoHOBEIE CBOIMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BomnHoBbIe cBOMCTBA CBETA.

Jlabopamopnwvie pabomul u onvimawi
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N3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIBI0 MOOMIIBHOTO Telle(oHa.

Pa3jen 11. CBeToBBI€ sIBJIEHUS

JlyueBasg mopenp cBera. Mcrounuku cseta. [IpsamonnHeliHOe pacrpocTpaHEHuUE
ceera. 3armenus Connua u Jlywsl. Otpaxkenue cBera. I[lmockoe 3epkano. 3akoH
OTpPa)KEHHUs CBETA.

IIpenomsienne cBeta. 3akoH npenomsieHus cBera. [lomHoe  BHyTpeHHee
OTpakeHHE CBeTa. VCIONb30BaHUE IMOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydeit B nuH3ze. OnTuyeckas cuctema (poroamnmnapara, MUKpPOCKOIa U
Teneckona. ['na3 kak onTudyeckast cucteMa. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiThl HhtoToHa. ClioxkeHue CreKTpaibHbIX
uBeToB. Jlucnepcus csera.

Jlemoncmpayuu
[IpssMosHEHHOE pacIpOCTPAHEHNE CBETA.
OTtpaxeHue cBera.
[Tomyuenue n3o00pakeHHi B IIIOCKOM, BOTHYTOM M BBIIMTYKJIOM 3€pKajiax.
[Ipenomnenue cBeTa.
OnTuyeckuii CBETOBO/I.
Xon myueit B coOuparolei JuH3e.
XoJ1 JIydeu B pacCEeUBaroIIEH JINH3E.
[TomyueHnue n3006pakeHU C MOMOIIBIO JIMH3.
[Tpunnun neictBus oroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Monens riasa.
Paznoxenne 6emoro cBera B CEKTP.
[ToryueHnue 6emoro cBeTa Mpu CIOKCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HcciienoBanre 3aBUCHMOCTH YTJIa OTPaKCHHSI CBETOBOTO JTy4a OT yTJia IMaIeHusI.
N3yuyenune xapakTepucTUK U300paKeHHS IPEeIMETa B IJIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCUMOCTH yTJIa MIPEIIOMIICHHUS] CBETOBOTO JIy4a OT yTIJia MajieHus
Ha TPaHUIIEC «BO3yX—CTEKIIO».
[TomyueHnne n300pa’keHHI ¢ ITOMOIIBI0 COOUPAIOIIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONITHUYECKON CHITBI COOMPATOIICH JIMH3BI.
OnBITHI TIO Pa3TI0KEHUIO OEIIOTO CBETa B CIIEKTP.
OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB NIPHU WX HAOIIOACHUM Yepe3 IBETOBBIC

GUIBTPHI.

Pa3nen 12. KBanToBbI€E IBJICHUSA
Oneitel Pesepdopna u mnnaHerapHas Mojenb aroma. Moxenbs atoma bopa.
Hcnyckanue u norsyomeHue ceeta aroMoM. KBaHThl. JInHEHYaThIe CIEKTPBHI.
PannoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usiydeHusa. CTpoeHrne aTOMHOTO siApa.
Hyxnonnast mogenb atomHoro sapa. M3oronsl. PagnoaktuBHble ipeBpameHusd. [lepuos
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[I0JIypacmaga aTOMHBIX SAAEP.
SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsIA0BOT0 U MaCCOBOIO YHCEIN. DHEPTHS
CBA3U aTOMHBIX sAnep. CBs3b Macchbl M 3HEpruu. Peakuum cuHTE3a W JENEHHUs SIEp.
Ncrounuku s3neprun ConHua U 3BE3N.
SAnepHas osHepretuka. JIeMCTBUA PaaUMOAKTUBHBIX M3JIYYEHHM Ha JKUBBIC
OpraHu3MBl.

Jlemoncmpayuu
CnekTpbl U31y4eHUs U MOTJIOMICHUS.
CrekTpbl pa3IM4HbIX Ta30B.
CnekTtp Bosopoaa.
Habmronenue TpexoB B kamepe Bunbcona.
Pabota cuéTunka MOHU3UPYIOIMIUX U3TyYCHUH.
Peructpanus uznmydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

Hab6nroeHue CIUTONIHBIX U TUHEHYATHIX CIICKTPOB U3JTyYCHHS.

HccnenoBanne TPEKOB: W3MEPEHUE DHEPTUM YACTHIIBI IO TOPMO3HOMY IIYTH
(o pororpadusim).

H3Mepenne paanoakTHBHOTO (hoHA.

IHoBTOPUTEIBLHO-0000IAOIIUIT MOTYJIb

[ToBTOpHUTENHEHO-0000IAIONTUI MOIYNb TPETHA3HAYCH JUISI CHCTEMAaTH3aIlMU H
0000IIeHNs TIPEIMETHOTO COJEP)KAHUSI M OIBITa JEATEIHHOCTH, MPHOOPETEHHOTO
Npd W3YyYEHUW BCEro Kypca (HW3WKM, a Takke s TOATOTOBKH K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMeHY 10 (pu3uKe JJ11 00y4JaroImMXCcs, BBIOPABIINX 3TOT YICOHBIH
peaMeT.

[lpy w3ydeHWH NaHHOTO MOJMYJS PEATU3YIOTCS W CHUCTEMATU3HPYIOTCS BHJIBI
JCSATENLHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUMBACTCS TOCTHIKCHHE MPEIMETHBIX W
METanpeIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB o0yueHwus, dbopmupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUN TIPUPOJIBI U TEXHUKH, OBIIAJICHUE YMEHUSIMU OOBSICHATH (PU3HUUECKUE SBICHHUS,

MPUMEHSST TIOJIyYCHHBbIE 3HAHUWSA, pElIaTh 3aJa4d, B TOM YHUCJIE KA4YECTBEHHBIE U
JKCIIEpPUMEHTAJIbHBIE.

[IprHIMIIHAIBHO AEATEIBHOCTHBIN XapaKTep JAHHOIO pa3esia peaanu3yercs 3a CUET
TOT0, YTO 00YUAIONHECS BBHITOIHSIOT 33/IaHUS, B KOTOPBIX MM TIPE/IaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWU Paclo3HABATh M HAYYHO OOBSCHATH (PU3MUYECKUE
SIBJIEHUS B OKPY’KAIOLIEH IPUPOJIE U TTOBCEHEBHOM KU3HU;

MCITIOJIb30BaTh HAYYHBIE METO I UCCIICAOBAHMS (PUBNUCCKUX SIBJICHUI, B TOM YHCIIC
JUIS1 IPOBEPKU TUIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAy4YHbIE OCHOBBI HauboOJee BaXHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HANpUMeEp, MPAKTAYECKOrO0 MCIOJIb30BAHUS PAa3IMYHBIX HCTOYHHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHUS BCEX H3BECTHBIX BHUIOB
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SHEPrUu.

16



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «®PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yyenne ¢Gu3MKM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs HAMPABIEHO
Ha JOCTWXKEHUE JUYHOCTHBIX, METANPEIMETHBIX W MPEAMETHBIX 00pa30BATEIbHbBIX
pe3yIbTaTOB.

[Inanupyemble pe3yibTaTbl ONMPAKOTCA HA BEAYILIME LEJEBbIE YCTaHOBKH,
OTpaKalollMe OCHOBHOM, CYIIHOCTHBIM BKJIAJ M3y4aeMON IpOrpaMMbl B DPa3BUTHE
JUYHOCTU 00ydYarouIuxcs, UX CIOCOOHOCTEH ¢ ucnosb3oBaHUEM oOopynoBaHus «Touku

pocTa».

JIMUHOCTHBIE PE3YJIBTATBI

B pesynprare msydeHus (QU3MKM Ha yYpOBHE OCHOBHOI'O 00mIero oOpa3oBaHHs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIAEAYIONTHE TUIHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMoOTHYECKOTO BOCIIUTAHHUS:

IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3nUecKol HAyKU;

[IEHHOCTHOE OTHOILLIEHUE K IOCTHKEHHUSIM POCCUMCKUX yUEHBIX-(PU3UKOB;

2) rpaKaaHCKOTO0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAYUMBIX
M OTHYECKUX MpOoOJIeM, CBS3aHHBIX C MPAKTHYECKHUM TPUMEHCHHEM OCTHKCHUH
176370478

OCO3HaHUE BAXKHOCTH MOPATbHO-3THUECKUX IMPUHITUIIOB B ICATEIHLHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMS:
BOCTIPUATHE JCTETHYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MIOCTPOCHHSI, CTPOTOCTH, TOUHOCTH, JJAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

OCO3HAHHE IIEHHOCTH (M3MUECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTAa TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUM, BAXKHEUILIEH COCTABISIOIEH KyJIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEIOBATEIbCKOM
NEATENbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3I0POBbSI H SIMOIMOHAIBLHOTO 0JIATOMOIYYHSI:
OCO3HAaHHWE IIEHHOCTH  Oe3omacHOro oOpa3a JKHM3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTU IMpaBW O€30MacHOTO MOBEJICHUSI Ha TPAHCIIOPTE,
Ha Joporax, ¢ 3JE€KTPUYECKUM U TEIJIOBBIM 000pPYAOBAaHUEM B JIOMAIIIHUX YCIOBHSIX;
c(hopMUPOBAaHHOCTh HaBblKa pe(IeKCUH, MPU3HAHUE CBOEr0 MpaBa Ha OIMIMOKY U
TaKoro ke Mpasa y JIPyroro 4eaoBeKa;

6) TPy10BOT0 BOCTIMTAHMSA:
aKTUBHOE YyYacTH€ B PEIICHUM TMPAKTUYECKUX 3adad (B paMKax CEMbH,

17



o0pa3oBaTeIbHON OpraHu3aluu, TOopoja, Kpas) TEXHOJOTUYECKOM U COLMATIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIE U (U3UUCCKUX 3HAHMM;
WHTEPEC K MPAKTHUYESCKOMY M3yUCHHUIO MPO(ECCHiA, CBSI3aHHBIX C (PU3UKOM;
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7) IKOJIOTHY€CKOr0 BOCIIMTAHMS:

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEIICHHS 3a1a4 B 00JIaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHUS TIOCTYIIKOB U OI[CHKHM UX BO3MOKHBIX TIOCIIECICTBHIMA
JUIL OKPYKAKOILIEU CpeJibl;

OCO3HAHME III00aIBHOT0 XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U Iy Teil UX PEIIeHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM CONMAILHOI ¥ MPUPOIHOM Cpe/bl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBIOJHEHUU HCCIEAOBAHUI M IPOEKTOB
(u3nuecKoi HapaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uHciie OPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSX;

OCO3HAaHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW B o00yacTu
buzuky;

IUTAHUPOBAHUE CBOETO PAa3BUTHUSl B MPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATH U BBISABIATH B3AMMOCBSI3U MPUPOJIBI, O0IIECTBA U
HSKOHOMHKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUN;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSHUS Ha OKPY’KAIOIIYIO CPEy, BOBMOMXKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe OCBOCHHS MpOrpaMMbl 1o (pU3MKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y  oOywaromerocss  OyayT  chOpPMHUPOBaHBI  METaNpPEIMETHBIC
pe3yJbTaThl, BKJIIOYAIOIINE IT03HABATEIbHBIC YHUBEpCAIbHBIC YydYeOHBIC EHCTBUS,
KOMMYHHKAaTHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYJISTUBHBIC YHUBEPCATHHBIC
y4eOHbIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIEe HeCTBHUSA
ba3oBble Jiornyeckue JeicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUI);

yCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS
JUTst 00OOIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTPUBAEMbIX (haKTaX, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIIUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3U TP M3yYeHUN (PU3HUECKUX SBICHUU H
MPOLIECCOB, JeJaTh BBIBOJbI C HCIOJIb30BAHUEM JIENYKTUBHBIX M WHIYKTHUBHBIX
YMO3AKIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;

CaMOCTOSITEJILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyeckol 3agayuu
(cpaBHEHHE HECKOJILKMX BApUAHTOB PEILICHUS, BHIOOp Haubosee NOAXOASIIEro ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciiefoBareibCKHe 1eCTBUA:

WCIIONBb30BaTh BOMPOCHI KaK MCCJIEAOBATENILCKUM HWHCTPYMEHT TIO3HAHUS,

MPOBOJIUTh TIO CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
bu3MYeCKUil AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHNE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCThH HHGOPMAITUIO, TTOJTYUYEHHYIO B XOJI€
WCCIIeIOBAHUS WIIU SKCTIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBaThH O0OOOIIEHHUS M BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3UUYECKUX TMPOIIECCOB,
a TaKXKe BBIJIBUTATh MPEINOI0KEHUS 00 UX pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

NPUMCHATh  Pa3UYHBIC METOABI, HWHCTPYMEHTBI W  3alpoChl TPU  ITOUCKE
U oTOOpe MH(POPMAIIMKM WM JAHHBIX C YYETOM MPEIOKEHHON y4eOHOH (u3nuecKou
3a1auH;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUAOB M (OPM MPEACTABICHHSI;

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY IMpeacTaBiIcHUs HHOPMAIIUU U
WITIOCTPUPOBATh pellaeMble 3aJadd HECIOKHBIMA CXEMaMH, JuarpaMMaMi, WHOW
rpaduKoOi U NX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS:

B XOJe OOCYXJCHHS Y4eOHOTO MaTepHayia, Pe3yJbTaTOB J1a0OpaTOpPHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl M BBICKA3bIBATh
ueH, HAIEeJCHHBIE Ha pEIIeHHWE 3aJauyd M TOJJep)KaHue OJaroKeaaTelbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXICHHSIMHU JPYTUX YYaCTHHUKOB JHAiora,
OoOHapy>KHUBaTh PA3INUUE U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

MyOMWYHO TPEACTABIATh PE3YIbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHUsA, IIPOEKTA).

MOHUMATh W UCTIOJIH30BATh MPEUMYIIIECTBA KOMaHAHOW U HHIUBUIYATLHOU PabOTHI
MIPY PEIICHUU KOHKPETHON (HU3UIECKOMN MPOOIEeMBI;

MPUHUMATh €T COBMECTHOW NEATEThHOCTH, OPTraHU30BBIBATH JCHCTBUSA TO €&
JTOCTIKEHUIO: PaCIpeieNiATh POk, 00CYXAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOMN
paboThI, 00001aTh MHEHUS HECKOJBKUX JIFOJICH;

BBITIOJTHSATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJbTaTa MO0 CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHWBATh Ka4yeCTBO CBOEr0 BKJaJa B OOMUN MPOMYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.
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PerynsiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJEMBI B KU3HEHHBIX U YYEOHBIX CHUTyalUsX, TPEOYIOMIMX
JUTSL pelieHus: PU3nuecKux 3HaAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJIX0/1aX MPUHATUS PEeIICHUN (MHIUBUIYAIBHOE,
MIPUHSATHE PELICHUSI B TPYIIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelieHrs GU3NYECKON 3a7auu WIK IIaHa
HCCIIEIOBAHUSI C YYETOM MMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpeJiaraéMble BApUaHThl PEUICHUI;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIb, S)MOLMOHATIbHbBIA HHTEJIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U NIpeararh IJIaH €€ N3MEHEHHS;

OOBSACHATh NMPUYUHBI JOCTHXKEHUS (HEAOCTUXKEHHUS) pe3yJbTaTOB NEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
¢u3nueckoro HcciIeoBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINXCS CUTYyaIlMH, YCTAHOBJICHHBIX OMMUOOK, BOZHUKIINUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejoBeKa B XOJIe Clopa WIH JAUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU pelieHHH (U3NYECKUX 3a7ad WU
B YTBEPIKICHHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy oOyueHuss B 7 KJacce NMpeIMETHBIC pe3yibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

UCTIOJIh30BaTh TIOHATHSA: (PU3MYECKHE W XWMUYECKHE SBJICHHS, HAOIIO/ICHNUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €AUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYyJa,
arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPIOE, >KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  TMPSIMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOACHCTBYOmAs cui, aAedopmanus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOTIAIOIINECS COCY/IBI;

paznuyarh sBiaeHUs (Auddy3us, TEIIOBOE JBMIKEHHWE YacCTHUI[ BEIIECTBa,
paBHOMEPHOE JBW)XCHHE, HEPAaBHOMEPHOE IBWKCHHUE, WHEPIUS, B3aNMOJICHCTBUEC TEII,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAIICHHS, Tepenada JaBlICHUS
TBEPABIMU TEJIaMH, KUJAKOCTIMH W Ta3aMu, aTMoc(hepHOe naBlieHWe, TUIaBaHHE T,
MPEBPAIICHNUS MEXAaHHUYECKOW DHEPrUH) TO OINMHCAHUI0 MX XapaKTEPHBIX CBOMCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PU3MUYECKHUX SIBICHUW B OKPYKAIOIIEM
MUpE, B TOM Yuciie (PU3UIECKUE SBICHUS B PUPO/IC: MPUMEPHI ABMKCHUS C PA3TMIHBIMU
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CKOPOCTAMHU B JKMBOM U HEXKHUBOM INPUPOIE, ACHUCTBUE CWIbl TPEHUA B NPUPOIE U
TEXHUKE, BIIMSHUE aTMOC(EPHOro [aBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHHUE PbIO,
phlUuard B Telie 4YeJoBeKa, MPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3ajladyy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBJICHHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel U (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuzndeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHsAsl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CUJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUla, MEXaHMuYeckas pabora,
MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX(@PUIMEHT TMOJE3HOT0 JCHCTBUS
MEXaHW3MOB, KUHETHYECKas W TOTEHIIMAJIbHAS DHEPrus), NMPH ONUCAHUU TPABUIBLHO
TPaKTOBaTh (PUBMUECKUN CMBICT MCIOJIb3yEMbIX BEJIMUMH, UX 0003HAUCHHS U €IUHUIIBI
bU3MYEeCKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UUECKYIO
BEJIMYMHY C JIPyTUMH BEIMYMHAMU, CTPOUTH TpaduKu H3YyUYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BETUYHUH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TMPOIECCHI, MCIOIb3Ys
MpaBWiIa CJIOXKEHUS Cui (BIOJIb OAHOM mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIo paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHCHMSI MEXaHUYECKOW HHEpPruH, NMPU ATOM JaBaTh CJIOBECHYI (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATHh (PU3MYECKHUE SIBICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE CHUTyalMil MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBISABIATH
NPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHWE U3 1-2 JOTMYECKUX IIaroB
¢ onopoil Ha 1-2 W3y4YEeHHBIX CBOMCTBA (HYU3MUECKUX SBIECHUHN, PU3NUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 neilcTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3a]]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbl U TPOBOIAUTH
pacu€Thbl, HAXOIUTh CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE TS PEIICHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TOTYYeHHON (DU3UYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIHM (U3HMUECKHUX
METOJIOB, B ONMCAHUM MCCJIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3nuuaTh U UHTEPIPETUPOBATH MTOYUYEHHBIN PE3yNIbTAT, HAXOAUTH OIMIHOKU
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WM (U3HIECKHX
CBOMCTB Tem: (OPMYTUPOBATH MPOBEPSIEMBIE MPEANOIOKEHUS, COOUpPaATh YCTAaHOBKY
13 IPESI0KEHHOTO 000pyA0BaHUs, 3aMIMChIBATH X0/ ONbITa U OPMYIHUPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMblE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, Macchl Tena, 00bEMa, CUJIbl U
TEMIIEPATyphl C UCIOJB30BAaHMEM AHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, 3AMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COIOTHOM MOTPEITHOCTA U3MEPEHHUT;

MIPOBOJUTH MCCIICTOBAHUE 3aBUCUMOCTH OAHON (PU3UUYECKON BEIUYMHBI OT APYTOU
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUKYIIIETOCS
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TeJaa OT BPEMEHU JBUKEHUS Teja, CUIbI TPEHUsI CKOJIBKEHHSI OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEM TEA W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbl YNPYroCTH OT YHJIUHEHUS MPYKUHBI, BBHITATKUBAIOIICH
CWIbl OT O00BbEMa NOrpyKEHHOM 4YacTU Tejla M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJia, OT TNIYOUHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
TJIaBaHMs TEJ, YCIOBHI paBHOBECHs phluara U OJIOKOB, Y4aCTBOBATh B IIAHUPOBAHUU
y4eOHOr0 HCCJIeIOBaHUs, COOMpAaTh YCTAHOBKY U BBHITIOJHATH HW3MEPEHUs, CICHYS
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3yibTaThl MOJYYEHHOM 3aBUCUMOCTHU
(bU3UYECKUX BEIMYMH B BUJE MPEIOKEHHBIX TaOMUIl W TpaduKOB, MA€laTh BBIBOJBI
10 pe3yJibTaTaM UCCIeI0OBAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs] (PU3NUECKUX BEJIWUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cuila TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIIAS HA MTOTPYKEHHOE B )KUJIKOCTH TeJ0, KO3h PUIueHTt
MIOJIE3HOTO JICUCTBUS MPOCTHIX MEXaHU3MOB), CJICAYS MPEIIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh HSKCIEPUMEHTAIIbHYI) YCTAHOBKY M BBIYHCIISTH
3HAYCHUE UCKOMOUW BEJIMYMHBI,

coOJI01aTh MpaBWIa TEXHUKU O€30MacHOCTH NpH padoTe ¢ J1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIIAIONINECS COCY/IbI, OapOMeTp, phluar, MOABUKHBIA U
HENOJIBW)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh MPUHIMIMBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C ONOPOM Ha HMX ONUCAHUSA (B TOM 4YHUCJE: MNOAUIMIHUKH, YCTPOWCTBO
BOAOINPOBOJA, THUAPABIMYECKU NPECcC, MAHOMETP, BBICOTOMEp, MOPILIHEBOW HAacoc,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3UYECKUX SBICHUI M HEOOXOIHUMBIE
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TPHUMEpPax) MPAKTHUECKOTO
UCIIONIb30BaHUS (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KHU3HM JUIsi OOECTeueHUs
0e30macHOCTH TpPH OOpalleHuH C NpuOoOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 37I0POBbS M COOTIOICHHUS] HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPY KAIOIICH
cpene;

OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(popManuu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HAa OCHOBE UMEIOIINXCA 3HAHUIM U MYyTEM CpPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPESUNBOMN
WJTM MOKET OBITH HEJTOCTOBEPHOIA;

UCIOJb30BaTh TPU  BBINOJIHEHUM YYEOHBIX 3aJlaHUl  HAYYHO-MOMYJISIPHYIO
TuTepatypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBIC MaTEPHANbI, PECypChl CETH
Nutepuer, Binagerb npuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPAaTKHME MUCBMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
2—3 UCTOYHUKOB HHPOpMANUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOINIHO
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JeNaTh KpPaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHMIA,
IPU 3TOM TPaMOTHO MCIMOJIb30BaTh M3YUYEHHBIM MOHATHIHBIA ammapar Kypca (U3HMKH,
CONPOBOKJATh BBICTYIICHHE MPE3ECHTALNEH;

IIPY BBITIOJIHEHUH YUEOHBIX MPOCKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPYIIIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJIIEIANUTH 32 BBIITOJHEHNEM IJIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaJ B JEATEIbHOCTh TPYIIIbI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICVCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K koHIy oOyueHus B 8 KJjiacce NpeIMETHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMCHHIA:

UCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE JIBYKEHUE aTOMOB U

MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIC Tena,
HACBINIECHHBIN ¥ HEHACHIIIICHHBINA Map, BJIaXXHOCTh BO3/IyXa, TEMIIEpaTypa, BHYTPCHHSIS
DHEPTrUs, TCIUIOBOM JBUTATEIb, dJIEMCHTAPHBIA dJICKTPUUYCCKUM 3apsijl, JICKTPHUECKOE
1oJie, IPOBOAHUKHU U JUJICKTPUKH, IIOCTOSHHBIA 3JICKTPUICCKUH TOK, MArHUTHOE TI0JIC;

pa3nuuaTh SBJICHHS (TEIUIOBOE PACIIMPEHHUE U C)KaTHe, TeIIonepeiadya, TerioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApCHHE, KOHICHCAIUS,
IUTaBJICHUE, KPHUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeaua
(TEeTIONMpPOBOHOCTD, KOHBEKIIMSI, U3TyUYE€HHE), PICKTPU3aLUs Tell, B3aUMOICHCTBUE
3apsA/IOB, JEHUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE
MarHuToOB, JEMCTBHE MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIMS) TI0 ONHCAHUIO WX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YyUYECHHBIX (PU3WYECKUX SBJICHUN B OKPYXKaIOIIEM
MHUpE, B TOM 4YHClie (U3NYECKHUE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSHKEHHE U
KalWUSIPHBIE SIBIEHUS B MPUPOJIE, KPUCTAUIBI B mpupoxe, uzinydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKHE SIBICHUSI B aTMOC(EpPE, DIEKTPUUECTBO KUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3emiid, ipeid MOIICOB, POJIb MATHUTHOTO TOJIS JIJIS JKU3HHU Ha 3eMJle, TOJIIPHOe
CUSHUE, TpPU OTOM TEPEBOJUTHh TNPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJCISIThH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SBICHHUIM;,

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHUSA, HCIOIb3YS
dusznueckre BETUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yAelbHAs TETUIOEMKOCTh BEIECTBA, yACNbHAs TEIUIOTa IUIABICHUS, YCIbHAS TEIIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(D(HUIMEHT MOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsil, CUiIa TOKa, SJICKTPUYECKOE HAMPSDKEHNE, COMPOTUBICHUE TTPOBOHUKA, YACIHHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUUECKOTO TOKA), MPU OTMMMCAHUHU
MPABWIHLHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOIB3yeMbIX BEIWYNH, 0003HAUYCHHS H
eAVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nuecKkyt0 BETUYMHY C JPYTMMH BEIWYWHAMH, CTPOUTH TpapUKA WU3YYCHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEJIUYNH,
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XapaKkTepu3oBaTh CBOMCTBa Tel, (DU3WYECKUE SIBIICHUSI U MPOIECCHI, UCIOJb3Ys
OCHOBHBIC TIOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEIIECTBA,
MIPUHIIUII CYTIEPIIO3UIMY TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma s ydacTka uenu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMKUCHIBATH €70 MATEMAaTUYECKOE
BBIPAYKECHHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJIC U B KOHTEKCTE
CUTYyalHil MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBJISITH ~ MPUYUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JIOTMYECKUX MIAroB ¢ Onmopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBAa  (U3MUYECKUX  SBJICHHWHM, (U3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7ayd B 2—3 JICUCTBHUA, UCIOJIB3Ys 3aKOHBI U (DOPMYIIbI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1aud 3alUChIBATh
KpPaTKO€ YCIIOBHE, BBISBISITh HEINOCTATOK JAHHBIX JUIS PElIeHUs 3a/aud, BLIOWPATH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE TSl €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIy4EHHOE 3HaUYCHHE (PU3UYCCKON BEIIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIN (HU3NUECKUX
METOJIOB, UCIONIb3ysl  OMMCAHUE  HUCCIIeIOBaHUs, BBIJICNIATh  MPOBEPSIEMOE
MPEANOJIOKEHUE, OLECHUBATh IMPABWIBHOCTh MOPSAKA MPOBEICHUS HCCICIOBAHHUS,
JieJIaTh BBIBOJIBI;

IIPOBOJIUTh OMBITHI TIO HAOMIOJNCHHUIO (U3UYECKUX SBICHHH WU (PU3HMUIECKUX
CBOMCTB Tell (KamWJUIApHBIC SBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro 00bEéMma,
TEMIIEPATYpPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArPEBAHUS NPU WU3IYYEHHUH OT I[BETA
u3iyvawomied  (morjomarpmniei)  HOBEPXHOCTH,  CKOPOCTH VCHApEHUsI  BOJIbI
OT TEMIIEpaTyphbl KUIAKOCTA W IUIOMAAH €€ IIOBEPXHOCTH, OJIICKTPHU3ALHUS TEI U
B3aMMOJICVICTBUE AJIECKTPUUECKUX 3aAPS0B, B3aMMOJICMCTBUE IMOCTOSSHHBIX MAarHUTOB,
BU3YyAJIM3AIAs] MATHUTHBIX MOJIEA MOCTOSHHBIX MAarHUTOB, ICMCTBUS MAarHUTHOTO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA »JJIEKTPOMAarHuWTa, CBOMCTBA AJICKTPOJBUTATEIIS
ITIOCTOSTHHOTO TOKa): (OPMYJIHPOBATh IIPOBEPSIEMBIC MPEANOI0KCHUSA, COOMPATH
YCTaHOBKY M3 IIPEIJIOKEHHOTO 000PYI0BaHMSI, OITMCHIBATH X0 ONBITA U (DOPMYITHUPOBATH
BBIBOJIbI;

BBIMIOJIHATh MPSIMBIE HM3MEPECHUS TEMIIEPaTypbl, OTHOCHUTEIBHOW BJIAXXHOCTHU
BO3/JyXa, CHJIbl TOKa, HAINpPSOKEHUS C MCIOJb30BAHUEM aHAJOTOBBIX IPUOOPOB U
JATYMKOB (PU3MUECKUX BEJIMYHMH, CPAaBHUBATH PE3YJIbTAaThl HM3MEPECHHH € YYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH;

MIPOBOJIMNTH MCCIICIOBAHKE 3aBUCHMOCTH OJHOW (PU3HYECKON BEIMYHMHBI OT JPYToi
C HUCIOJb30BAHUEM MPAMBIX MU3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUS IPOBOJTHHUKA
OT €r0 JUIMHBI, TTIOMIAIH MTONEPEYHOI0 CEUCHUS U YIICIIBHOTO CONPOTUBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHUS HA MTPOBOJTHUKE,
HCCIICIOBAaHUE TIOCJE0BATEILHOTO M IMapaJUIeIbHOTO COCIMHEHUM MPOBOIHUKOB):
IJIAHUPOBATh MCCJIEOBAHUE, COOUPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHS, CICIys
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOTYUYEHHOU 3aBUCUMOCTH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJBI [0 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOJINTH KOCBEHHBIE U3MEPEHUS PUZHUECKUX BEIUUYUH (YIeTbHAs TETUIOEMKOCTD
BEILIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IJIAHUPOBaTh W3MEPEHUs, COOMpPATh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEAYS
MPEIOKEHHOW UHCTPYKIIUH, U BBIYUCISATh 3HAUYCHUE BEJIMYHUHBI,

coONIoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaToOpHBIM
o00opy10BaHUEM;

XapaKTepHU30BaTh TPHUHIIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOUCTB C OMOPOWM Ha WX ONMUcCaHus (B TOM YHCIIE: CHUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETP, CUETUUK IIICKTPUUYECKOU
SHEPIUM, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTelIbHbIE JJIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUYECKUE TMPEIOXPAHUTENIU, JJICKTPOMATHUT, DJICKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBJICHUH W
HEe0OXouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIE ITPUOOPHI
10 CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KMJIKOCTHBIM TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHErO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI DJIEKTPUYECKUX LEMel C MOCIeNOBAaTeIbHBIM U TMapaJljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCIOBHbIE 0003HAUECHHS JIEMEHTOB AJIEKTPUUECKHUX LIETICH;

NPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU A oOecreueHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPAMH U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHHUSI
3[I0OPOBbSI U COOJTIO/IEHHUSI HOPM 3KOJIOTMUYECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpefie;

OCYUIIECTBIISITh TMOUCK HWHGMOpMaIuu ¢uznueckoro conaepxanusi B HTepHere,
Ha OCHOBE HMMEIONIMXCS 3HAHUW M MyTEM CPaBHEHUS JOMOJHUTEIbHBIX HUCTOYHUKOB
BBIICTSATh WHGOPMAIMIO, KOTOpash SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHIMIOJHEHUHM Y4YEOHBIX 3aJlaHui  HAyYHO-TIOMYJISPHYIO
TuTepaTtypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBIE MaTEpPHaNbl, PECYpChl CETH
WurtepHer, BuajgeTh NpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 00001mas
uHOPMAITNIO M3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJACpKAHUS, B TOM UHCIE
myOJWYHO  TPENCTaBISATH  pe3yJbTaThl  MPOCKTHOW WM HWCCIENOBATEIhCKOU
JESTENBHOCTH, TIPH 3TOM TPAaMOTHO HCIOJB30BaTh M3YYCHHBIA MOHSTUHHBIN ammapar
Kypca (GU3HKHU, COMPOBOK/IATH BHICTYIICHHE MPE3CHTAIINEH;

MPY BBHITIOJHEHUW YYEOHBIX MPOEKTOB M HWCCIENOBAaHUN (PU3NYECKHUX IMPOIIECCOB
pacrpenensaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJladyaMH,
CIENUTh 3a BBIMOJHEHUEM TUIAHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JCATCIBHOCTh  TPYNIBI,  BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, TIPOSBIISISE TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.
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K xoniy oOyuenuss B 9 kijacce mpeIMETHbIE Pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUMN:

WCMOJIb30BATh TOHSTHS: CHCTEMA OTCYETA, MaTepUalIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUS, Aehopmanus (ympyras, MjIacTUYecKas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOrO Telld, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIIEKTPhI UCITYCKaAHUS
U TIOTJIONIeHUS, alb(da-, 6eTa- U raMMa-u3JIydeHus, U30TOIIbI, s/IepHast DHEPreTHKa,;

pasznuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JIBH)KEHHE, CBOOOIHOE MaJIeHUE TeJ, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBHE TE€J, PEAKTUBHOE JBH)XEHHUE,
KojeOaTeNbHOE JBWKEHUE (3aTyXalolllue U BBIHYKJICHHBIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEMHOE pAaCIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETa, pa3yioKeHHe Oeoro ceera
B CIEKTP U CJOXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUS CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEMUATOTO CIIEKTPa U3TYyUEHHUsI) TIO ONMCAHUIO MX
XapaKTEePHBbIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pu3nueckoe
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBIICHUN B OKPYKAIOIIEM MHUPE
(B ToM yucie GpU3NUYECKue SIBICHUS B IPUPOJE: NMPUIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHO#l cUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB
XKUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAMH, 05XO, IBETa TeE,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIBTPA(PUOIETOBOTO M PEHTICHOBCKOTO H3JIyYCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHUYECKHE JTyYHd, PaIMOAKTUBHOE U3ITyUYCHHUE TPUPOIHBIX MUHEPAJIOB, IEHUCTBUE
PaauOaKTUBHBIX M3JIYyYEHHI Ha OpraHu3M YeloBEKa), MpH 3TOM MEPEBOJHUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKU)
(buznUecKux SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHUSA, HCIOIb3YS
¢dusnueckre BeMTUYUHBI (CPENHSIsI © MTHOBEHHAs CKOPOCTh Teja MPU HEPaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMENICHHUE, MMyTh, YIJIOBas CKOPOCThb, CUJIA TPEHUs, CHIIA
YOPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOTHOTO MAJCHUs, BEC Tesia, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYeCKass padoTa W MOIIHOCTh, MOTEHIMAJIbHAS DHEPTUs Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIMAJbHAS JHEPIUsl CHKATOW NPYKUHBI,
KUHETUYECKAsl SHEPrusl, MOJHAsA MEXaHWYEeCKasl SHEeprusi, MepHoJl U 4acToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTENb
MPEJIOMIICHUS] CpEJbl), MPU OMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(dbopMyJibl, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMU BEJIWYHWHAMH,
CTPOUTH IpaUKK U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;
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XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBJICHHUS W TPOIECCHI, HCIOIB3YS
3aKOH COXPAaHCHHsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUI CYNEPIIO3UITUN
CWJI, TIPWHIIMI OTHOCHUTEIBbHOCTH [amwmies;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS ¥ TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO
M MacCcoBOTO YHCEN TPH SACPHBIX peaKIusaX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aMCBHIBATh €70 MATEMATHIYECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKUE TPOIECCHl U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTCKCTE
CUTyallld  TPAKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIMHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIAroB ¢ OMopon Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (DM3MYECKUX  SABJICHUHN, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTte pacy€THble 3ajaud (ONMHUparoIIUecs Ha cucteMy u3 2—-3 ypaBHEHUM),
UCTIONIb3YSI 3aKOHBI M (OPMYJIbI, CBSI3bIBAONINE (PU3NYCCKUE BEIMYUHBI: HAa OCHOBE
aHaJM3a yCIIOBUS 3a/Ja4d 3alUCBhIBaTh KPATKOE yCIIOBHE, BBISIBIISITH HEJAOCTAIOIINE HIIH
U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOJUMBIC IS pPEIICHUS,
IPOBOJAUTH PACYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (BU3HUSCKHX
METOJIOB,  HUCIIOJIb3ysl ~ OINHCAHHWE  KCCIENOBAaHUSA,  BBIACIATH  MPOBEPSEMOE
NPENINONIOKEHUE, OILIEHUBATh TMPABWIBHOCTb TMOpPSAKA TPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIHTATHI HAOIIOACHHUI U OIBITOB;

OPOBOAUTH OMNBITHI IO HAOMIOJAEHUI0 (U3HUECKUX SBICHUN WU (PU3MYECKHUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPIHH,
3aBUCUMOCTH Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U )KECTKOCTH
NPYXUHBl U HE3aBUCUMOCTh OT aMIUIUTYAbl MajblX KoJeOaHUid, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3loKEHUE OEIOro CBeTa B CIEKTP, HU3YyYEHUE CBOMCTB
M300pakeHUsl B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs IpeaMeTa B coOuparomiei
TUH3€e, HAOIIOJICHUE CIUIONTHBIX U TIMHEHYATHIX CIIEKTPOB U3JIYUYEHUS): CAMOCTOSTEIIBHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000py0BaHMS, OMUCHIBATH X0/l OMBITA U
€ro pe3yJIbTaThl, GOPMYITHPOBATH BEIBOBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenensis cpeaHee
3HaueHHWE WU3MepseMor BennuuHbl ((POKyCHOE paccTosiHue CcoOUparomeld JHMH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHUS (M3MEPUTEIBHOTO TPUO0Opa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKHUX BETUYNH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBM)KCHUU
0e3 HaYaJIbHON CKOPOCTH, Mepruoaa KoJieOaHUN MaTeMaTHYECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTJia OTPAXEHUS CBETa OT YyIJia MaJeHus W yria MpeJOMIICHHUS
OT yIJIa TIa/ICHHsI): TUIAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEIEHO COOMPATh YCTAaHOBKY,
(GuKCHpPOBATh PE3YNBTATHl MOTYUYECHHON 3aBUCHUMOCTH (PU3WUYECKUX BEIWYUH B BHUJE
TabuIl 1 TpauKOB, JEIaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHMS;
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MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NUYECKUX BEIMUYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHHUE CBOOOJHOTO MaJICHMUS,
KECTKOCTh NPYXKUHBI, KOIPDUIIMEHT TPEHUsI CKOJBKEHUs, MEXaHW4yeckas paboTa u
MOIITHOCTh, YaCTOTa U NEPUOJ KOJIEOaHU MaTEMAaTUYECKOTO U MPYKUHHOT'O MasITHUKOB,
ONTHYECKas CUJIa COOMpAIOIEH JTUH3bI, paIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUSI,
coOMpaTh AKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHSATH HU3MEPEHUS, CIEAYS
NPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCISATH 3HAYEHHE BEIMYMHBI W AHAJIU3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJIr0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ JabopaTOpHBIM
000opy10BaHUEM;

pas3iuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJeNel: MaTepuaabHast
TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOYEYHBIM HCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A,
IJIaHEeTapHask MOJIeNIb aTOMa, HYKJIOHHAsi MOJI€TIb aTOMHOTO $1pa;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOIl HAa UX ONMUCAHUA (B TOM YHUCIIC: COUAOMETP, AaTYUKH MOJIOKECHHUS,
PAcCTOSIHUSI U YCKOPEHUSI, paKeTa, 9X0JIOT, OYKU, TIEPUCKOII, ¢oToanmapar, ONTHICCKUEC
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHUS
0 CBOMCTBaX (PU3MUECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBl W CXEMaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MTPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU pEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a/lady, ONTHYECKHE CXEMbI JUIsl TMOCTPOCHUS HN300paKeHUM
B TUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTH HMHMOpPMALMIO O MPHUMEpPax) MPAKTHUYECKOTO
UCIIONIb30BaHUS (PU3NYECKUX 3HAHUWA B TOBCEIHEBHOW >KM3HU [JIi OOecredeHUs
0e30MacHOCTH MpU oOpalieHud ¢ npudbopaMu W TEXHHYECKUMH YCTPOWCTBAMU,
COXpaHEeHUs 3JI0POBBS M COOJIIO/IEHUS HOPM DKOJIOTMYECKOTO MTOBEJICHUS B OKpPY KAIOIIeH
cpene;

OCYHIIECTBIISITh TMOUCK WHMOpMauu Qusnyeckoro coaepkanus B HHTepHeTe,
CaMOCTOATENIHHO (OPMYTUPYS TIOUCKOBBIM 3alpoc, HAXOAWTHh IIYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJYyYEHHONH WH(GOpPMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPU BBHINOJHEHWHM Y4YEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTtypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBIE MaTEpPHANbl, PECYpChl CETH
NutepHer, Binajgerb mnpuéMaMud KOHCHEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIE TMHCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHOpPMAIIMM W3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COACpKaHUS, ITyOIuIHO
MPECTABIATH PE3YJIBTATHI MPOSKTHOM WIM UCCIEA0BATEIBCKON AEATEIBHOCTH, IPU 3TOM
rPaMOTHO MCIIOJb30BaTh M3YYCHHBIM MOHATUMHBIN amnmapar HM3y4aeMoro pasjaena
(GU3UKM W COMPOBOXIATh BBICTYIUICHUE NIPE3CHTAlMEd C YYETOM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanne KommuaectBo | IIporpammHoOe conepxanue OCHOBHBIE BU/IBI ICSATEILHOCTH O0YyYAIOIIUXCS
n/m pa3ziesioB U TeEM 4acoB

yqe6H0r0 nmpeamMeTa

Pa3zpnen 1. ®u3uka u ee pojb

B IMIO3HAHHUHU OKPYKAKOIIECro Mupa

BeJIMuMH. Ou3nueckue
npu6opkl. [lorpemHocTh
U3MEPEHUIN
MexayHapoaHas cucteMa
CIIMHMUII

1.1 | ®usuka — HayKa 2 ®dusuka — Hayka o pupojie. | BolsiBieHue paznnuuii Mexy GU3n4ecKuMu u
O pUpoJe SIBrieHust mpupobI. XUMUYECKUMU TPEBPALICHUSAMMU.
dusnyecKue ABICHUS: PacnioznaBanue u knaccuduxanust GU3nIecKux
MEXaHUYECKHUE, TCIIJIOBLIC, | SIBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
JJIEKTPUYECKHE, IIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habmronenue u onvcanue GU3N4ecKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 dusnuecKkue BEINYUHBI. OmnpeneneHue 1EHbI A€TEeHHs Kb
BEJINYUHBI N3mepenue puznueckux U3MEPUTEILHOTO IIpHoopa.

N3MepeHne JIMHEHHBIX pa3MEpPOB TEN U
MIPOMEKYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEM.
N3mepenne o0bEMa KUIKOCTH U TBEPAOTO Tea.
N3Mmepenne Temiepatypbl Ipy OMOIIH
JKUJIKOCTHOT'O TEPMOMETpA U JaTyuKa
TEMIIEPATYyPBhI.

BrimonHenue TBOpUYECKUX 3aJaHUH 10 TOUCKY
Croco00B U3MEPEHUS HEKOTOPHIX (PU3HUSCKUX
XapaKTEePUCTHUK, HATPUMED, PA3MEPOB MAJTBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJILLINX PACCTOSIHUM, MAJTBIX
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IPOMEKYTKOB BpeMeHU. O0cyxaeHue
npeajaraeMbix Crioco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢usuka u npyrue BoiaBukeHue runotes3, 00bACHAIOMMUX IPOCThIE
HAy4YHBII METOJ €CTECTBEHHbIE HAYKU SIBJICHUS, HAIIPUMED:
MO3HAHUSA U3YYaroT MPUPO.Y. — [IOYEMY OCTaHaBJIMBAETCS ABUKYILEECS
EctecTBeHHO-Hay4YHBIN 10 TOPU30HTAIBHON MOBEPXHOCTH TEJIO;
METO/]I MO3HAHUSA: — II0OYEMY B KaPKYIO MOTOAY B CBETIION OAEXK e
HaOII01cHIE, TOCTAaHOBKA NpoxjajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIIBIDKCHHUE TUTIOTE3, [IpoBenenue nccaea0BaHMs O MPOBEPKE KaKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUITOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoenue npocTemux Moeneit Gpu3nuecKux
Ha0JII0/1a€MOT0 SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WJIU CXEM), HAIIpUMEP
Onucanue Gpu3HUecKuX naJieHUE MpeAMETa; MPSMOJIUHEUHOE
SIBJICHUI C IOMOILBIO pacrpoCTpaHEHUE CBETA
MO eJIen
Hroro o paznemny 6

Pa3jen 2. IlepBoHavyaibHbIE

CBCACHHUSA O CTPOCHHUM BeIIECTBA

2.1

CtpoeHue BelecTBa

1

CtpoeHue BellecTBa:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. OMbITHI,
JTIOKa3bIBAIOIIKE
JUCKPETHOE CTPOCHUE
BEIECTBA

Habmronenne u nHTEpIpeTaIys OnbITOB,
CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pazMepoB aTOMOB U MOJIEKY

C UCTob30BaHueM (otorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuUKpockomne (ACM) —
nabopaTtopHas padota mmo Teme: «O1eHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3oBaHueM GoTorpaduii)».
OnpeneneHue pazMepoB MaJIbIX TEJ

2.2 | JIBmKeHue u
B3aHMMOJICHICTBHEC
YaCTUI] BEIICCTBA

JIBHKEHHUE YaCTHI]
BemecTBa. CBA3b CKOPOCTH
JBUKEHUS YaCTHULL

C TEMIIEPaTypPOM.
BpoyHOBCKOE IBUXKEHNUE,
muddysus.
B3aumoneiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

HabGmtonenue u o0bsacHeHrE OPOYHOBCKOTO
JBIDKCHUS U siBJICHUS 1udPy3un.

[IpoBenenue n 00bICHEHHE ONBITOB

10 HAOJIOICHUIO TETJIOBOTO PACILIUPEHUS Ta30B.
[TpoBenenre n 00BICHEHHE ONBITOB 11O
OOHAPY>KEHUIO CUJT MOJIEKYJISIPHOTO MPUTSXKEHUS
U OTTaJKUBAHUS

2.3 | ArperarHbie
COCTOSIHHSI BEIIIECTBA

ArperatHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJI.
Bzaunmocssze MexIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHhIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeareM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnucanue (¢ UCIIOJIB30BAHUEM MTPOCTHIX
Mojiefiei) OCHOBHBIX Pa3INuuii B CTPOCHUHU ra30B,
KUAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH 1
TBEPABIX T€J, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHre coXpaHeHUsI POPMBbI TBEPIBIX TEN U
TEKY4EeCTH >KUKOCTH.

[IpoBeneHne OoNbBITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHIIHI HAXOIATCS
B CPEJIHEM JIaJIbIIIe PYT OT ApyTa (TUIOTHOCTH
MEHBIIIE), YEM B KUJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUIA BOJIBI U
CYIIIECTBOBAHUEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl

3.1 | Mexanndeckoe 3 Mexannueckoe qBuxkeHue. | MccnenoBanue paBHOMEPHOTO JIBIKEHHUS,
JIBUKCHUEC PaBHOMEpHOE 1 OIpe/ieTICHUE €TO MPU3HAKOB.
HepaBHOMEpHOE aBwKeHue. | HaOmronenne HepaBHOMEPHOTO JBM)KEHUS U
Ckopoctb. CpenHss OIpe/ieTICHHUE €ro OTINYUN OT pABHOMEPHOTO
CKOPOCTB MpHU JIBYKEHUS.
HEPAaBHOMEPHOM Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
nBrkenud. Pacuér mytu | ABMKEHMs (LIapHUKa B KUJKOCTH, MOJIENH
BPEMEHU JBUKCHUS AIIEKTPUIECKOTO aBTOMOOWIIS U T.1I.).
Omnpenenenue cpeaHeil CKOPOCTH CKOIbKCHHS
Opycka WU IapuKa 10 HAaKJIOHHOH IIOCKOCTH
Pemenue 3a71a4 Ha onpeielIeHHEe My TH, CKOPOCTH
Y BpPEMEHHU PAaBHOMEPHOTO JABMKCHUS.
Ananu3 rpauKoB 3aBUCIMOCTH ITyTH H CKOPOCTH
OT BpEMEHHU
3.2 | Uneprusi, Macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuun. Bzanmopaerncteue
TEJ KaK MpU4rHa
M3MEHEHUS CKOPOCTHU
NIBIDKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00yCJIOBIICHHBIX HHEPIIMEH, HAITPUMED, 9TO
MIPOUCXOJAUT IIPH TOPMOKECHHUH WUIIH PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJibTaTe ACHCTBUS Ha HETO
JIPYTHUX TeJL.

Pemenue 3ana4d Ha onpeesieHue MacChl Tella, €ro
00BbEMa U IJIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh H3MCHCHHSI
CKOpPOCTH TeJia OT €0 MaCChI MPH
B3anMoO/ieiicTBUH Tell. M3mepeHne macchl Tena
Pa3JIMYHBIMU CIIOCOOAMU.

Omnpezenenune MIOTHOCTH TEJa B pe3yiIbTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuna. Bunpe! cunn

14

Cuna kak xapakTepHuCcTHKa
B3aMMOJICHCTBUS TEJL.
Cuna ynpyrocTtu u 3aKOH
I'yka. 3mepenue cuisl

C MOMOIIBIO JUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUjIa
TsokecTd. Cuna TSKEeCTH
Ha JpYyTHUX IUIaHETaX.

Bec Tena. HeBecoMocCTsb.
CiokeHue cHil,
HAMpPaBJICHHBIX 10 OJHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPEHUE
nokost. Tpenue B mpupoze
U TEXHHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MIPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WIIH ero Je(opMariu.
Onucanue pealbHbIX CUTyaIlui B3aUMOICHCTBHS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJIUTCS
MOHATHE ¥ H300paKCHUE CHUITBI.

W3yuenue cuitbl yrpyroctu. McciienqoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YIJTHHCHUS
PE3MHOBOTO IIHYPa WM MPY>KHHBI

(c mocTpoeHueM rpaduka).

AHaIU3 NPaKTUYCCKUX CUTYaIlui, B KOTOPBIX
IPOSIBIIICTCS JICHCTBUE CHUJIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHaIIM3 CUTyalui, CBI3aHHBIX C SBIICHHEM
TATOTCHHUS.

OO0bsacHEeHHE OPOUTATIBHOTO ABMKCHUS TJIAHET

C MICTIOJIb30BAHHUEM SIBJIICHHSI TSTOTEHUS U 3aKOHA
WHEPIIH.

I/I3MepeHHe B€Ca TCJia C IIOMOIIbIO JMHAMOMCTpaA.

O6ocHOBaHUE ATOTO c10cO0a U3MEPEHUSL.
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Ananus n MOJCIIUPOBAHUC ABJICHHUA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJyYeHUE ITPaBUIIa
CJIO’KEHHUSI CUJI, HAIIPABJICHHBIX BAOJb OJHOM
npsaMoi. OnpeneneHue BeTNYNHbI
PaBHOJIEMCTBYIOIIEN CHIL.

N3yueHne CUIIbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILUXCS
IIOBEPXHOCTEM.

AHaIIU3 TPaKTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIIAETCS IEHCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILIEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJAIIUITHUKOB, IIJJaBAaHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMmya s pacuéra CUiIbl TSHKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Htoro no pazaeny 21

Pasznen 4. JlaBineHue TBEPABIX TeJ, (KUAKOCTENH U ra3oB

4.1 | Nasnenwue. Ilepenaua 3
JABJICHUS TBEPIBIMU
TeJIaMH, KUIKOCTSIMU
U razaMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS Y YBEITUUCHUS
naBjieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHanu3 1 00BACHEHUE OTBITOB U MPAKTUYECKHUX
CUTYyallUi, B KOTOPBIX MPOSIBIISIETCS CUja
JaBJICHUSL.

O6ocHoBaHUE CITIOCOOOB YMEHBIIECHUS U
YBEIIMUCHUS TaBJICHUS.

N3ydenune 3aBUCUMOCTH JIaBJICHUS Ta3a
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[lepenaya naBnenus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMa U TEMIEPATYPHI.

N3yuyenune ocoOeHHOCTEN nepenayn 1aBIeHus
TBEPBIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOCHHOCTSMH CTPOSHHSI BEIIECTBA B TBEPAOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIepUMEHTATFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackas.

Pemenue 3ama4 Ha pacy€T JaBICHUS TBEPIOTO
Tena

4.2 | JlaBJIeHHE KUIKOCTH 3aBUCUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS )KUIKOCTH
KUJKOCTU OT TJTyOUHBI. OT TJTyOHHBI IOTPY>KEHUS U TIIOTHOCTH SKUJIKOCTH.
IMueBmarnueckue mamueel. | Habmonenue u o0bsiCHeHNE THAPOCTATHYECKOTO
IMuppocraruueckuii napajiokca Ha ocHoBe 3akoHa [lackais.
napanokc. Coobmaromuecs | M3yuenue cooOmmarommxcs cocy10B.
cocynbl. 'napaBnudeckue | Pemenue 3anad Ha pacy€r qaBieHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHUE MPUHIINTIA EHCTBUSA
THJIPABIUYECKOT0 Mpecca, MHEBMATUUYECKUX
MaIIyH.
AHau3 1 00BSICHEHUE NPAKTUYECKUX CUTY AU,
JEMOHCTPUPYIOIINX MPOSIBICHUE JABICHUS
XKUAKOCTH U 3aKoHa [lackasi, Hanmpumep
MIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHAN
4.3 | AtmochepHoe ATtMmocdepa 3emiu u DKcTepuMeHTaTbHOE 00HAPYKCHHE
JIaBJICHUE aTMocQepHOe JaBJIeHHUE. aTMOC(EepHOro JTaBICHUS.

[IprunHbI CyniecTBOBaHUS

Ananu3 1 00ObsICHEHUE OIBITOB U MMPAaKTUICCKUX
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BO3JIYIITHOM 000JI0UKHU
3emnu. OnsiT Toppuyern.
N3mepenue armocdepHoro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJ] YPOBHEM
mops. [TpuGopsr

TUTS U3MEPEHUS
aTMOC(hEpHOTO JaBICHUS

CUTYalid, CBA3aHHBIX C JICUCTBUEM
aTMOC(EpHOTrO JIaBJICHHUS.

OOBbsicHEHHE CYIIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE ¥ HEKOTOPBIX IJIAHETax WM €&
OTCYTCTBUS Ha IPYTUX IU1aHeTax u JlyHe.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(hephl
C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1a4 Ha pacu€t atMoc(epHOro
JaBJICHUSI.

N3yuenue ycrpoiicTBa OapoMeTpa-aHepoua

4.4

JIeHCTBUE KUIKOCTH U
rasza Ha Morpy>K€HHOe
B HUX TEJIO

JIeCTBUE KUIKOCTU U ra3a
Ha MOrpy>XEHHOE B HUX
Teno. BreiTankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BoznyxomiaBanue

DKCIepUMEHTAIbHOE OOHApYKEHHUE JCHCTBUS
JKUJIKOCTH U ra3a Ha MOorpy>kKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOILIEH HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 00CyKIEeHHUE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAUIKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH TeJa U OT IUIOTHOCTHU
YKUAJIKOCTH.

lIposepka Hezasucumocmu ebimanKkugaoueu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanne 3aBUCUMOCTH BEca TEJIA B BOJIE

0T 00bEMa NMOTPYKEHHOM B KUIAKOCTb YACTH TeJIa.
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Pemrenne 3a1a4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a v yClIOBHS IIJIaBaHUS TEN.
KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYHUPOBAHUE JIOJKU U OIIPENCIICHUE €€
I'Py30N10AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. Pabora n MOIIHOCTB. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanuueckas padoTa.
MoIIHOCTB

DKCIEpUMEHTAIBHOE OIPEETIEHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

MIpY MAJICHUU TeJIa U CUJIbl TPEHUS

IIpY paBHOMEPHOM TEPEMENIEHUU Tesa

110 TOPU30HTAJIbHOMN MOBEPXHOCTH.

Pacuér MmoniHoCTH, pa3BUBaEMOM IpHU MOIBEME
10 JIECTHHUIIE.

Pemenne 3a1a4 Ha pacuéT MeXaHUYECKOU pabOThI
Y MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
PaBHOBECHS pblyara

K OJI0Ky. «3050TO€E
npaBwio» mexanuku. KIT/]
IIPOCTBIX MEXAHNU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHHUKE

OmnpezeneHue BEIMTPHIIIA B CHIIEC POCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJABHKHOTO U
HEIOABIKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycloBUs paBHOBECHS phlyara.
OO6HapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUIHBIX HHCTPYMEHTAX M IMPUCIIOCOOICHUSX,
HCITOJIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JOKa3aTeILCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] HaKITOHHOM TJIOCKOCTH.
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Pemenue 3amau Ha MpuMEHEHHE TpaBUa
paBHOBecHs pbriuara u Ha pacueét KITJ]

5.3 | Mexanuueckast 4 MexaHundeckast SHEPrus. OKCIIEpUMEHTAIBHOE OIPEEIEHNE N3MEHEHUS
DHEPIus Kunernueckas u KMHETUYECKON U MOTEHIUAIBHOW SHEPTUU TEJa
NOTEHUMAIbHAS SHEPT UL IIPU €70 CKaTBIBAHUU 110 HAKJIOHHOMW MJIOCKOCTH.
[peparienue oguoro Buaa | PopMyIupoBaHuEe HA OCHOBE UCCIIEI0BaHUS
MEXaHUYECKOW HEPTUn 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPrUu.
B IPYroil. 3aKoH OO6cyaeHue rpaHul] NPUMEHUMOCTH 3aKOHA
COXpaHEHHMs SHEPTUU COXPAHEHHUS IHEPTHH.
B MEXaHUKE Pemenue 3a1a4 ¢ HCNIONB30BaHUEM 3aKOHA
COXpaHEHHUsI DHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KVIACC

No
o/

HaumenoBanue
pa3zenoB U TeM
y4eOHOro npeameTa

KomnuecTtBo
YacoB

[IporpammuoOe conepxanue

OCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}omnxc;1

Pa3gea 1. TemioBblie ABJICHUA

1.1

Ctpoenue u cBOCTBa
BElIECTBa

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. ONBITHI,
MOJTBEPKIAIOIIHE
OCHOBHBIC TTOJIOKCHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPHH.

Mopaenu TBEpAOTO, )KUIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE MOJIOKECHUI
MOJICKYJIIPHO-KMHETUYECKOU
teopun. CMaurBaHUE U
KaIUJUISIPHBIE SBJICHUA.
TermtoBoe pacmvpeHue u
c)KaTue

HabmroneHre u nHTEpIpeTaIs ONbITOB,
CBHUJICTEIILCTBYIOIIHUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Permenue 3a1a4 1o OleHUBAHKUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIC 00bEMa
BEIIECTBRA.

AHanu3 TeKcTa IPEBHUX aTOMUCTOB (HaIpUMeED,
¢dbparmenTta noamsl Jlykpeuus «O npupoje
BEIIICH») C U3JI0)KEHUEM 000CHOBAaHUN aTOMHOMN
runoTe3bl (cMbiciioBoe yTeHue). OueHka
yOeAUTEIPHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un 1 pa3nuyuuil MEXI1y HUMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUU CTPOSHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3fIMyuil B CTPOCHUU
ra3oB, )KUJIKOCTEU U TBEPABIX TEI

C MCTIOJIH30BAHUEM TOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKON TEOPUHU CTPOSHUS BEIIECTBA.
[IpoBeneHne OMBITOB TIO BBHIPAIIUBAHUIO
KPUCTAJUIOB TIOBAPCHHOMW COJI WIJIH caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsICHEHHE POJIH KATWJUTSIPHBIX SIBIICHUM

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
HaGmronenue, npoBeneHue u oObsICHEHNE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, >KUJIKOCTEH U TBEPBIX TEIL.
OOBsicHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl PA3HBIX KUJKOCTEH ),

JTaBJICHUS ras3a.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHHS BO3/IyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAKJICHHS, U UX O0BICHECHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHanu3 NpakTUYECKUX CUTYaIINH, CBSI3aHHBIX

CO CBOMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEJ

1.2

TennoBkie MPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yactull. BHyTpeHHss
sHeprus. CriocoOs
V3MEHEHUS BHYTPEHHEN
SHEPTUHM: TeIuionepeaya u
coBepileHre padoThl. Bubl
TEIJIONEPeaayuHn:

O6ocHOBaHWE TTPaBUJI H3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IUYHBIX CIIOCOO0OB U3MEPEHUS U
IIKaJI TEMIIEpaTypPhI.

HabmroneHnne u 00bsICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B pe3yJsibTaTe TeIionepeaayu u
pa0bOThI BHEIITHUX CHUJL.

Haobmronenne u 00bsICHEHHE OIBITOB,
00CyXJIeHHE TTPAKTUUECKUX CUTYaIIUH,
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TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonuuecTBO TEIIOTHI.

VY nenapHas TEILIOEMKOCTh
BenlecTna. TemiooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJICBAHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenbpHas TeniaoTa
TUIABJICHUS.
[TapooOpazoBanue u
KoHJeHcauus. Mcnapenue.
Kunienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHUTICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BrnaxxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenbHas TemiuoTa
CrOpaHus.

[MpunaIIIBL paObOTHI
TeraoBbIx aBuratenei KI1/]
TEIJIOBOT'O JBUTATEI.
TenmoBbie ABUTATSIIA U

JEMOHCTPUPYIOLIHUX PA3JIMYHBIE BUIBI
TEIJIONEPEAAUN: TEMIONPOBOJHOCTD,
KOHBEKIIUIO, U3JTyUYECHUE.

HccnenoBanue siBieHUs TEIIIO0OMEHA

MIPY CMEUIMBAHUU XOJIOIHOW U TOpSY€il BOJIBI.
HaGmoneHue ycTaHOBICHHS TEMJIOBOTO

PABHOBECHS MEXKY TOPAYEH U XOJIOJHON BOJOM.

Omnpenenenue (M3MEPEHUE) KOJIMYECTBA

TCIIOTHI, ITOJTYUYCHHOTO BOlIOﬁ Ipu TEIJI000MeHE

C HarpeThIM METAJUTMUYCCKUM ITUITHHIPOM.
Omnpexnenenue (M3MepeHne) yaeabHON
TEMI0EMKOCTH BEIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BBIYUCIICHHUEM
KOJIMYECTBA TEIUJIOTHI M TETNIOEMKOCTH

IPU TETII00OMEHE.

AHanu3 cUTyaruil MpakTHYeCKOro
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HATPUMED, B LETAX
DHEPTroCcOEPEKEHUS: TCIIIOU3 OIS,
sHEprocOeperaromue KpoIiiu,
TEPMOAKKYMYJIATOPHI U T. 1.

HaOnronenuve siBjieHu ucnapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OOpbsicHEeHUE SIBICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3alMATa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
NPEBpALLEHUs SHEPTUU
B TEIUJIOBBIX MPOILECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
HabGntonenue u o0bsCHEHHE Mpoliecca KUIEHMs,
B TOM YHUCJI€ 3aBUCUMOCTHU TEMIIEPATYPHI
KHUTICHUS OT JaBJICHHS.

Omnpenaenenue (U3MEpPEHNE) OTHOCUTEIIBHOM
BJIQXKHOCTHU BO3/1yXa.

Habmonenue npoiiecca rniaBieHus
KPUCTAJNTMYECKOT O BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHHE IPOLIECCOB TIABJICHUS
KPUCTAIUTMYECKUX TeJl U pa3MArdyeHus

IIPY HarpeBaHUU aMOpP(HBIX Tell.

Omnpenenenue (M3MEpPEHUE) YAETbHONU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI B TIPOLIeccax
TEIUIoNepeaauu MPH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHanmu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAIUTU3AIINH,
HAIPUMeED, MOIYICHHE CBEPXUUCTHIX
MaTepHaJIOB, COJIEBas TPEJIKa U JP.

AHanu3 paboThl U 00bSICHEHHE MPUHIINIA
JIEHUCTBUS TETIOBOTO JIBUTATEIS.

BrrunciieHrne KommdecTBa TeIIoTHI,
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BBIJICJISIFOLETOCS IIPU CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI geurarens.
OO0cyXIeHNE FKOJIOTMUYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEW BHYTPEHHETO
CrOpaHMus, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMN

Hroro no pazgeny

28

Pa3nen 2. JnexkTpuyeckue u

MATrHUTHBIC SIBJICHUA

2.1 | Dnekrpuyeckue
3apsiibl.
3apsiKCHHBIC Tena U

50,4 BSaHMO}ICﬁCTBHH

7

DIIeKTpU3aLus TE.

JIBa pona 3JIeKTpUIECKUX
3apsAnoB. Bzanmopericteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHUMOCTb
CUJIBI B3aMOJIEVCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apS0B U
PACCTOSIHUS MEXTY TEJIaMu ).
DIEKTPUUECKOE TIOJIE.
Harnpsix€HHOCTB
AIEKTPUYECKOTO TOJIS.
[IpyHIMI Cynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu anexrpuueckux
3apsiIoB. DI€MEHTapHbII
AIEKTPUUECKUH 3apsil.
CtpoeHue aToma.
[IpoBogHMKM 1

HaGmroieHre u MpoBeICHUE ONBITOB

0 3JICKTPU3AIMH TEJI TIPU CONPUKOCHOBEHUH U
MHIYKIUEH.

HaOmronenue u o0bsicHEHHE B3aUMOJIENCTBUSI
OJTHOUMEHHO M Pa3HOMMEHHO 3apSKCHHBIX TEJl.

OOBsIcHEeHNUE IMpUHIOHAIIA I[GﬁCTBPIfI QJICKTPOCKOIIA.

OOBsiICHEHHE SBICHUHN DJICKTPU3AIIUH

MIPY COMPUKOCHOBEHUH TEJ U MHIYKIUEH
C MCHOJb30BaHUEM 3HAHUM O HOCHTEIIIX
AIIEKTPUYECKUX 3aPsi/I0B B BEIICCTRBE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUH
AJIEKTPU3ALMHU B IIOBCETHEBHOM KU3HM.
HaGmronenre u 00bICHEHUE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsiaa.

HabnroaeHue onbITOB 10 MOASTUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUYECKOTO TTOJIA.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U JUIICKTPUKH
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JTASIICKTPUKHU. 3aKOH

COXpPaHCHUS IJICKTPUICCKOTO

3apsiza

2.2

[TocTostHHBIN
JIEKTPUYECKUHN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CylecTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
HcTouHukY MoCTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XMMUYECKOE,
MAarHuTHOE).
DNEKTPUUECKUN TOK

B KUJKOCTAX U razax.
DneKTpuyecKas Lelb.
Cuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ComnpoTtuBieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BELIECTBA.
3akoH OMa 1J1g yyacTka
uenu. [locienoBarenpsHoe 1
napauielbHOE COEUHEHNE
MIPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyis—JIeHna.
DJIEKTPUYECKUE LETTH U

HaGmronenre pa3an4HbIX BUJIOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITHX
BHJIOB JICICTBUS B IOBCEIHEBHOW JKU3HMU.
HabmnroeHrie BOSHUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B AKHUJKOCTH

COopka 1 UCTIBITAHUE IICKTPUUCCKON LIETTH
MOCTOSIHHOTO TOKa.

N3mMepeHne Cuilbl TOKa aMIIEPMETPOM.
M3mepeHue 3J1eKTPUIEeCKOTr0 HaMPSKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 TOTIEPEYHOT0 CEUCHUS
Y Matepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIBbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT COIPOTHUBJIEHHUS PE3UCTOPA U HATIPSIKECHUS
Ha PE3HUCTOpE.

[IpoBepka npaBuiIa CIOKEHUS HANPSIKECHUAN
IIPY MIOCIIEIOBATEIBHOM COCIMHEHHUH ABYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJisi CUIIBI TOKA

IIPY MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.

45



noTpedouTenu
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHanu3 CUTyalui MOCIeI0BATENBLHOIO U
MapayIeIbHOr0 COCIMHEHUS IPOBOTHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pewienue 3a1ay ¢ ucnoiap3oBaHueM 3akoHa OMa
u hopMyI pacuéra IEKTPUIECKOTO
CONPOTUBIICHUS MPU MOCIIEI0BATEILHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Omnpenenenue paboThI AEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.

OrnpeniesieHue MOITHOCTH JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM Ha PE3UCTOPE.

HccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HalpsKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBarers.

HccnenoBanue npeoOdpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPy3a JIEKTPOIBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHIUTA JEUCTBUS TIABKUX MPEAOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTostHHBIC MAarHUTHI.
BzaunmopeiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIUHEHUH U Pa3JCIICHHIH.
HMccaenqoBanne MarHUTHOTO B3aMMOJICHCTBHS
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Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE 10JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlercTBUE
MAarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEeKTPOJABUTATEIH
MTOCTOSIHHOTO TOKa.
Hcnone3oBanue
AJICKTPOJABUTATEIICH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 0ObETUHEHUU U Pa3/ICICHUU.
[IpoBeneHre ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHnue siBiIeHU HAMarHWYMBaHUs BEUIECCTBA.
HccnenoBanue NeWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbD CHUJIbl B3aUMOJICCTBUS KATyIIKU

C TOKOM M MarHuTa OT CUJIbI U HaIIPaBJICHUS TOKa
B KaTyIIKeE.

AHanu3 cUTyarui NpakTUYECKOTo MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAaX, MPOMBIIIECHHOCTU, MEUIIHE).
N3yuyeHune neiicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune AeUCTBUS 3NEKTPOABUTATESA.
N3mepenune KII/I amexkTpoaBuratenbHoOM
YCTaHOBKH.

Pacrio3HaBanue 1 aHanu3 pa3InyHbIX
MIPUMEHEHHM JIEKTPOABUTATENEN

(TpaHCTIOpT, OBITOBBIE YCTPOMCTBA U IP.)

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCJICAOBAaHHNIO SABJICHUA
BHGKTPOMaFHPITHOﬁ HHAYKIOHUH: UCCIICTOBAHUC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa
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CnocoObl osTy4yeHus
3JIEKTPUYECKOUN JHEPTUM.
DIIEKTPOCTAHIIUU

Ha BO300OHOBIISIEMbIX
UCTOYHHUKAX JHEPTUU

Uroro no paznemny 37
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC

No
o/

HaumenoBanue
pa3zenoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}omnxcsl

Pa3zgea 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIUCaHUs

10

MexaHn4yecKkoe IBUKEHHE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTH
MEXaHHUYCCKOTO JIBHMIKCHHUS.
PaBHOMEepHOE
MPSIMOJIMHENHOE JBU)KEHUE.
HepaBromepHOe
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHas
CKOpOCTH TeJa Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE IBUYKCHUE.
CBoOonHOE TaicHue.
Omnbite! I'anumnes.
PaBHOMEpHOE IBHXKEHME

10 OKPY>KHOCTH.

Ilepuon u yacrora
obpamienus. JInaelHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyX/ICHUE Pa3TUYHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OO0cy>x1eHre TpaHull MPUMEHUMOCTH MOJICIIH
«MaTepHralibHasi TOUKa.

Onucanre MEXaHUYECKOTO JIBHYKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUl, B KOTOPHIX
MPOSBIIAETCS OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmronenre MexaHH4eCcKOTo ABMKCHHUS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEJI OTCUETA.

Ananu3s tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABMKCHHUS IIIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJ1eHre crioco00B
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entpocTpemurenbHoe
yCKOpEeHue

npUOIMKEHHOTO ONPEEICHHS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHnue CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIapUKa B KUJIKOCTH, MOJIETH
AIIEKTPUYECKOr0 aBTOMOOWIIA U T. I1.).
OnpeneneHue nyTH, TPONAECHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH ITyTU PABHOMEPHOTO
JIBUKECHUS OT BPEMEHU.

OO6cy>x1eHre BO3MOXKHBIX TPUHITUIIOB
JEUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuIOMEeTpOB).

Brruncienue 1yt u CKOpoCTH IpU
PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUKEHUU
Tena.

OmnpeneneHue NpoOWIEHHOTO MyTU U YCKOPEHUS
JIBMKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JBUOKEHUS Te€Jla OT BPEMEHHU.

IIposepka cunome3swl. eciu

npU pagHOyCKOPEHHOM OBUIHCEHUU

0e3 HauanIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4EMHBIX Yuces, mo
COOmMEemcmeyouue nPoMeHCymKu 8pemeHu
O0OUHAKOBWL.
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Ornpenenenne yCKOpeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBH)KCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIlIeHUS
TeJa MO OKPYKHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHHUSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTePUCTHUK
MEXaHUYECKOTO JABMKEHHS PA3TUYHBIX BHJIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKEHUS
B IIPUPOJI€ U TEXHUKE (Ha mpuMepax cBOOOIHO
MaJAOIINX TN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U JP.)

1.2

B3aumoneiictsue Ten

20

[Tepsblii 3akoH HeroTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HeproToHa.
[IpyHIMI cynepno3uuuu
CHUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHHUSI CKOJIbXKEHUS, CUIa
TPEHHUSI IOKOS, IPYTUE BUJIbI
TPEHUSL.

Cuna TSXeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HabGmronenne u 00CyXI€HUE OIBITOB

C IBMOKCHUEM TeJla TIPU YMEHBIIICHUN BIIUSHUS
JIPYTUX TEJI, MPETSITCTBYIONIUX JTBUKEHUIO.
AHnanm3 Tekcta ["anuies ¢ onucaHuem
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITIOJTHCHUE 33/TAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXneHre BO3MOKHOCTH BBIMTOJHEHUS
3aKOHA MHEPIIUU B PA3IUIHBIX CHCTEMaX
OTCUETA.

Habnronenue u o0CyXIeHHE MEXaHUYECKUX
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YckopeHne cBOOOTHOTO
najeHus. JIpuxeHue niaiaHeT
Bokpyr Connua. [lepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTh u neperpysku.
PaBHOBECHE MmaTepuanbHON
TOYKHU. AOCOTIOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailieHusi. MOMEHT CHUJIBI.
LenTtp TsxecTH

SIBIICHUH, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM

¥ YCKOPEHHOM JIBM)KCHUH OTHOCHUTEIIHFHO
KaOuHeTa (PU3UKH.

JleificTBHS ¢ BEKTOpaMU CHJI: BHITIOJTHEHHE
3aJJaHUH 110 CII0)KEHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmronenue u/uim npoBeieHUe ONbITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCHMOCTh YCKOPCHHSI
TEJIa OT MPHUJIOKEHHON K HEMY CHIIBI i MaCCHI
Tena.

AHanu3 u 00bsICHEHUE SIBIICHUHN

C UCIIOJIb30BaHMWEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAHUEM BTOPOTO
3akoHa HploTOHA ¥ MpaBuia CIOKEHUS CUIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPhIX HAOIIOAAI0TCS
ynpyrue aedopMainnn, 1 uX 00bsICHCHHE

C UCII0JIb30BaHUEM 3aKoHa ['yka.

Penienue 3a7a4 ¢ UCTIOJIb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBKCHHA OT CHUJIbl HOPMAJIBHOI'O JaBJICHUA.

OO0cyxaeHne pe3yabTaTOB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuiibl TPEHUS TTOKOSI.
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Petienue 3agau ¢ ucnoiab3oBaHueM (HOpMYIIbl
JUISL CUJIbI TPEHUST CKOJIBKEHUS.

AmHanu3 ABM>KEHUS TEJ TOJIBKO MO/ ICHCTBUEM
CHJIBI TSKECTH — CBOOOHOTO MaACHHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPECHHUS
CBOOOIHOTO MaJACHUS OT MacChl Tea.

Ol1ieHKa BEJIMYMHBI CUIIBI TSTOTEHMS,
JIEUCTBYIOILIEN MEXIY ABYMS TEIAMHU

(mJ1s1 pa3HBIX Macc).

AHanu3 IBMKCHHS HEOCCHBIX T

MOJT ICICTBUEM CUJIBI TATOTCHUS

(C UCTIOJIB30BAHUEM JIOTIOJTHUTEIIBHBIX
HMCTOYHUKOB MH(POpPMAITUN ).

Pemienue 3aga4 ¢ UCMOJIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JJIs1 pacu€Ta CUJIbI TAKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOIO TSTOTCHUS; BBITTOJTHEHHUE 3aIJaHU I
M0 TEKCTY (CMBICIIOBOE YTEHUE).

HaGmonenne u 00CyXaeHUE OTIBITOB

110 U3MEHEHMIO BECA Teja MPU YCKOPEHHOM
JIBMOKEHUH.

AHanu3 ycioBU BO3BHMKHOBEHUSI HEBECOMOCTH
Y TIEPETPY3KHU.

Pemenue 3aa4 Ha onpeiesieHue Beca Tena

B PA3JIMYHBIX YCIOBHUSX.
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AHanu3 cuil, IEMCTBYIOIIUX Ha TENO,
MOKOSIIIIEECS Ha OIMOPE.
OrnpenenieHne UEHTPA TSHKECTU PAa3TUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMITyJIbca. UMIynbC CUTTBI.
3aKOH COXpaHEHHMS
uMIyJibca. PeaktusHoe
JIBIDKECHHUE.

Mexanunueckasi pabota u
MOIITHOCTh. PaboTa cui
TSDKECTH, YIIPYTOCTH,
TpeHusi. CBA3b SHEPTHUH U
pa6ortel. [loTeHmansHas
SHEPrus Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3€MJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

HaGmronenue u o0cyxkaeHUE ONBITOB,
JEMOHCTPUPYIOIIUX Mepeiady UMITYJIbca

MIPU B3aUMOJICHCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCA TIPU a0COIFOTHO YIIPYTOM U
HEYIPYTroM B3aUMOJICHCTBUU TEJl.

AHaJIU3 CUTYyaIui B OKPYIKAIOIIEH YKU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIEHUSI PEAKTHBHOTO
JBUKEHHS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHUSI UMITYJIbCa
IUIS1 pacy€Ta pe3ysIbTaTOB B3AUMOJACHCTBHUS TEN
(Ha mpuMepax HEYNpyroro B3auMoAECTBYS,
YIOPYToro HEHTPAIBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPHIX
HETIOJIBUKHO).

Pelrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue padbOTHI CUIIbI YIIPYTOCTH

IpU NoABbEME Ipy3a C UCIOIb30BaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoTeHIMAIIBHOW SHEPTUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.
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M3MmepeHne KUHETUYECKON YHEPIUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNIEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MMOTCHIUAIBHON U KHHETUYECKOW YHEPTU Tela
IIPU IBUKEHUM 10 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHas IPOBEPKA 3aKOHA
COXPaHEHUs MEXAHUYECKOW IHEPTUHN

Py CBOOOTHOM TMaJICHUH.

[IpumeHeHne 3aK0OHa COXPAHEHUS
MEXaHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ 1 KHUHETUYECKOM C-)HCpFI/Iﬁ TCia.

Pemienue 3aJa4 ¢ UCII0OJIb30BAaHHECM 3aKOHa
COXpaHCHUA MEXaHMYECKOU OHCPIUHU

Utor

0 IO pazzemny

40

Pasznena 2. Mexanndeckue Ko

Je0AHUA M BOJTHBI

2.1

MexaHu4ueckue
KOJICOaHU S

7

KonebarenpsHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TTePUOI,
4acToTa, aMILUIUTY1a.
MaremaTrdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue sHeprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BuiayXneHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmaronenue konedbanuii o A1eiCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKECHHE
MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanm3 xojebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeeeHne 4acTOThI
KoJIeOaHNH MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHUKOB.

Habmronenne u 0ObICHEHUE SIBJICHHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOJIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUI

I'py3a, IOABCIICHHOI'O K JICHTC, OT MAaCCEhI I'py3a.

HaGmronenue u o0Cy»XeHre OMbITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUIMOCTD TIEPHUO/Ia
KOJIeOaHUH MPYKUHHOTO MasiTHIUKA OT MacChl
rpy3a 1 )KECTKOCTU MPYKUHBIL.

[IpuMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl ONMCAHUS
KOJIEOAHUI B OKPY’KAIOIIEM MUDE.

Pemrenne 3a7a4, CBI3aHHBIX C BBIYHUCICHHEM
WIM OLIEHKOM 4acTOThI (TIeproja) KojaeoaHui
H3mepenue yckopenus c60600H020 nadeHus

2.2

MexaHuueckue
BOJIHBI. 3BYK

MexaHu4yecKkue BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTBb €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa 1
BbIcOTa TOHA. OTpakeHUe
3Byka. MudpasByk u
yIBTPa3BYyK

OOHapy:KeHHe U aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

HaGmronenue pacpocTpaHeH s Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAIOTUYHBIX BUJIOB BOJIH

B NpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Borluncnenue JiMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs 3ByKOBBIX BOJIH.
DOKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUI]
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMUIA.
HaOnroieHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGnronenuie u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.
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AHaJlU3 OPUTUHATBHOTO TEKCTA, MOCBSIIIEHHOTO
WCII0JIb30BAHUIO 3BYKa (WU YJIbTPa3BYKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE YTCHUE)

Hroro no pazgeny

15

Pa3nen 3. D1eKTPOMATrHUTHOE 1M0J1€ U 3J1eKTPOMATHUTHBIE BOJHBI

3.1 | DAeKTpOMarHuTHOE 6 DJEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxaeHnid, 000CHOBBIBAIOIIIX
noje u DNEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b JIEKTPUUECKOT0 U MATHUTHOTO
DIIEKTPOMAarHUTHEIC CsaoiicTBa TIOJICH.

BOJTHBI AJIEKTPOMATHUTHBIX BOJTH. DKCIIepUMEHTAILHOE 3YYCHHUE CBOWCTB
[IIkaJia >I€KTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Mcrions3oBanue C TIOMOIIbIO MOOHMJIBHOTO TellepoHa).
AJIIEKTPOMArHUTHBIX BOJTH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOTr0 OpraHu3Ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAJIM3 TEKCTOB, ONMUCHIBAIOIINX IIPOSBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3JTYyUEHUS B IPUPOJIE:
BosHOBEIE CBOMCTBaA cBETA KUBBIE OPTaHU3MBbI, U3JIy4E€HUs HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).
PacrioznaBanue u aHaU3 pa3IuIHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3a1au ¢ ucnonb3oBaHueM Gopmyi
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJTH, ITTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Uroro mo pazaemy 6
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Pa3gea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETa

JIyueBas Mozeins cBera.
Hcrounuku ceera.
[Ipsamonuneiinoe
pacnpocTpaHeHHUE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesiomienus ceera. I[lonHoe
BHYTPEHHEE OTPAKECHHE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTpPaXXCHUS B OITHYECKUX
CBETOBOJAX

HaGmroieHre onbIToB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSIMOJIMHEMHOTO pacTipOCTpaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUS C UCTIOJIb30BAaHUEM
MOHSITUS CBETOBOTO JTyua.

OOBsICHEHHE W MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHH .

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKCHUS
CBETOBOI'O JIy4a OT yrJja MaJcHusl.

N3yueHne CBOMCTB M300paKeHUS B TIIOCKOM
3epKae.

HaOaronenue u 00bsACHEHHUE OIBITOB

10 MOJYYCHHIO H300paKEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
0OBSICHEHHE ONBITOB 110 MPEJTIOMJICHUIO CBETA
Ha TPAHUIE PA3TUIHBIX CPEJl, B TOM YHCIIE
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJia
MPEIOMJICHHS OT yIJja MaJieHusl CBETOBOTO Jy4a
Ha TPaHUIIE «BO3TYX—CTEKIION.
Pacno3zHaBaHue IBIEHUN OTPAKECHUS U
MPEJIOMJICHUS CBETA B MOBCEIHEBHOM JKU3HMU.
AHann3 1 00BSICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConb30BaHUEM 3aKOHOB
OTPKECHUS U TIPEJIOMIICHHUS CBETA
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4.2 | JIuH3BI ¥ ONTHYECKHE 6 JIunza. Xon nyueit B mun3e. | [loayueHue n3o0pakeHUil ¢ MOMOILBIO
npuoOopbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
doTtoamnmapara, Mukpockona | Onpezenenue GOKYCHOIO paCCTOSHUS U
u Teneckona. ['na3 kax ONTUYECKON CUJIBI COOMpAIOLIEN JTUH3BI.
ONTHUYECKAs CUCTEMA. AHalu3 yCTpONCTBA U MPUHIINIA ICUCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JATbHO30PKOCTh doToamnmnapaTa, MUKPOCKOIIA, TEIECKOTA.
N3yuyenue mojienu riaza Kak ONTHYEeCKOn
CUCTEMbI. AHAJIU3 SIBICHUHN OJIM30PYKOCTH
U JaTbHO30PKOCTH, IPUHITUTIA JEHCTBUS
OUYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxenue Oeoro ceera HaGmonenue pasznoxenus 60eaoro cera
CBETa B CIIEKTP B criekTp. OnbITel HeIOTOHA. | B CITEKT.
CrnoxxeHne CreKTpaIbHbIX HabGmonenue u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepcus cBeTa 0 TTOJIYYEHHIO OEJIOr0o CBETa MPHU CIO0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHNUE OTIBITOB
M0 BOCIIPUSITHIO I[BETA MPEAMETOB MPHU UX
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3znen 5. KBanToBbIe iBJIeHUSA
5.1 | Ucnyckanwue n 4 Omnsitel Pezepdopna u O6cyxaenue 1enu onbiToB Pesepdopma

IIOTJIOMCHUEC CBCTA
aTOMOM

I1aHCTapHas MOICIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCIICAOBaAHHUIO aTOMOB, BBIJIBUXKCHHEC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTaX OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIoJIaracMoro CTpoCHHuA
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cBera aToMoM. KBaHTEI.
JIuHelyaTeie CIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yJIbTaTOB OIBITOB.

OO0cyxkaeHue NpoTUBOPEUNH TUTaHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
Bbopa o cTanroHapHbIX OpOUTAX IIEKTPOHOB.
HaGmronenue CriomHbIX U THHEHYaThIX
CIIEKTPOB M3JIyUYCHUS Pa3JIMYHBIX BEUIECTB.
OObsicHeHNE IMHEWYATBIX CIIEKTPOB U3ITyUECHHUS

5.2

Ctpoenne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(ha-,
Oera- U TaMMa-U3TyYeHUsI.
CtpoeHue aTOMHOTO si/1pa.
Hykonnas Mmozens
aTOMHOTO siipa. M30TombI.
PaagnoakTuBHbBIE
npespauienus. [lepuon
HOJTypacmaaa aTOMHBIX SIep

OO6cyx1eHre BO3MOYKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

Omnpenenienue cocrana siep Mo 3aJJaHHbIM
MacCOBBIM M 3apS0BbIM YUCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHaJIU3 U3BMEHEHHUS COCTaBa sA1pa U €ro
MOJIOKEHHUS B IEPUOIUYECKON CUCTEME

P 0-PaJIMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-HACTHUIL 110 TOTOBBIM
dboTorpadusim.

OO6Hapy:KXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOMIBIO JO3UMETPA, OIICHKA €r0
WHTEHCUBHOCTH.

Ananu3 OM0J0rMUYeCcKnX N3MESHEHUH,
MPOUCXOAIIUX MO IEUCTBUEM
pPaaMOaKTUBHBIX U3TYyUYEHH.
Hcnonb3oBanne paguoOaKTUBHBIX U31y4YEHUM
B MEIUIIMHE

60



5.3

S nepHbie peakunu

S nepHble peakunu. 3aKOHbI
COXpAaHEHUS 3apsSIAOBOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI3M aTOMHBIX siziep. CBsI3b
Macchel ¥ sHepruu. Peakiuu
CUHTE3a U JICJICHUS S1Ep.
Uctounnku sneprun CosHIa
v 3BE31. AnepHas
SHEpreTuka. JlencrBus
PaIMOAKTUBHBIX U3JTYYEHUM
Ha KUBBIC OPTraHU3Mbl

Peuienue 3aa4 ¢ MCNIOJIb30BAHUEM 3aKOHOB
COXPAHEHUsI MAaCCOBBIX U 3apsI0OBBIX YHUCEI
Ha OIIpEeJIeJICHUE PE3YJILTATOB SIEPHBIX
pPEaKLMI; aHAJIN3 BO3MOXKXHOCTHU WU
HEBO3MOKHOCTH SIICPHOU pEaKLUU.

OueHKa YHEPTrUU CBSI3H JIEP C UCIIOIB30BAHUEM
dbopMybl DUHIITEHHA.

OOcyXKaeHue MepcreKTUB UCTI0Nb30BaAHUS
YIIPaBIIIEMOI0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyxKaeHne NPEeuMyIIEeCTB U IKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C SIACPHOMN YHEPTETUKOM

Uroro no pazneny

17

IoBTOPUTEIBLHO-0000IAOIIUIT MOTYJIb

[ToBTOpEeHue n
00001IeHne

coJiep KaHus Kypca
busuku 3a 7-9 Kimaccel

9

Cucremaruzanus u
0000111eHNE TTPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITEeTHHOCTH,
pruoOpEeTEHHOTO

IIPU U3YYEHUHU BCETO Kypca
(bU3UKH OCHOBHOT'O 00IIIET0
o0pa3oBaHUs.

[IoagroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TU1s1 00y YarOmuXCs,
BBIOPABIINX 3TOT y4eOHbBIN
peaIMeT

BrinonHeHue yueOHbIX 3aJaHuM, TPEOYIOMMX
JEMOHCTpAlMd KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHY IO
I'PaMOTHOCTb:

— MPUMEHEHUS MTOTYYECHHBIX 3HAHUU

JUTSI HAYYHOTO OOBSICHEHUS (PU3UIECKUX
SABJICHUW B OKPYXKAIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(U3HYECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT UM,

— MIPUMEHEHUSI OCBOCHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UccieioBaHusl (GU3NYECKUX SBJICHUIA,
B TOM YHCJIE JIJI1 IPOBEPKU THIIOTES
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Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenue pacu€THbIX 3a7a4, B TOM YHCIE
IpEeANoiaramlux UCIOIb30BaHne (PU3NUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUU
pa3IMYHbIX Pa3/IeioB Kypca (PU3UKH.
BrinosiHeHUE U 3alUTa TPYIIIOBBIX WU
VH]JIUBUIYaJbHBIX TPOEKTOB, CBSA3AHHBIX

C coJiep>KaHueM Kypca HU3uKu

Uroro no paznemny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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OuneHka IOCTWKEHHUs IUIAHUPYEMBIX PE3YJIbTaTOB IPOBOAMUTCS B COOTBETCTBUU C
[Honoxenuem o popmax, NIEPUOJUUHOCTH, MOPSAKE TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH U
npomexyTouHol arrectauuu odydarouuxcas MAOY «lllkona Nely KI'O.

Tekymui KOHTPOJIb YCIEBAEMOCTH Yy4alMXcs 0 Kypcy Pusuka INPOBOIUTCS B
TE€YEHUE y4eOHOro NMepHo/ia U MperoaraeT cieayomue Gopmbi:

- TNpPOBEJEHUE KOHTPOJIbHBIX MEPONPUATUNA C BBICTaBICHHEM O0yYaromuMcs
WHJVBHUIYaJbHBIX TEKYLIIUX OTMETOK YCIIEBAEMOCTH IO PE3YJIbTaTaM MX MPOXOKICHHUS.

- BBIBEJICHHE YETBEPTHBIX (MOJIYTOJOBBIX) OTMETOK YCIIEBAEMOCTH OO0YYarOLIUXCS
nyreM OOOOIIeHHs] TEKYyIIMX OTMETOK, BBICTABICHHBIX OOyYalouuMcsi B TEUYECHHE
COOTBETCTBYIOILETO Y4eOHOr0 Mepro/ia.

I[lo kypcy @Pusuka NpPEeAyCMOTPEHO BBIIIOJIHEHUE YCTHBIX, NHCbMEHHBIX,
71a60paTOPHBIX OIIEHOYHBIX MPOLEAYD.

K yCcTHBIM OIIEHOUHBIM MpPOLETYpaM OTHOCATCSA: YCTHOE coOeceloBaHue, pelieHHe
(Gu3MUecKnX M HKCIEPUMEHTATIBHBIX 3aJ]ay; KOMMEHTHPOBaHUE (aHAIIM3) JEMOHCTPAIIMIA,
CUTYalIUii; IpyTrue KOHTPOJIbHBIE pa0OThI, BHIMOJIHSIEMbIE YCTHO.

K nucbMeHHBIM KOHTPOJBHBIM pab0TaM OTHOCSITCS: JUKTAHThI, KOHCTIEKTUPOBAHHE
(petdepupoBanue) TEKCTOB; perieHre (PU3NYECKUX 3a/1ay ¢ 3aIUCHI0 pElIeHUs], CO3/JaHue U
pEAaKTUPOBAHKUE AJIEKTPOHHBIX OKYMEHTOB (MaTe€pHasoB); MPOU3BOACTBO BBHIYHCIICHUIH,
pacdyeToB (B TOM 4YHCJE€ C HCIOJb30BAHUEM 3JIEKTPOHHO-BBIYMCIUTEILHON TEXHUKH);
BBINIOJIHEHUE CTAH/IAPTU3UPOBAHHBIX TECTOB (B TOM YHUCJIE KOMIBIOTEPHBIX); IpPYTHE
KOHTPOJIbHBIE pa0OThI, pe3yJIbTaThl KOTOPBIX MPEIOCTABISIOTCS B MUCHbMEHHOM BHJIE.

K mpakTtuyeckuM KOHTPOJIBHBIM pPabOTaM OTHOCSTCS: MPOBEJACHHE HAyYHBIX
HAOJIIOICHUI U JIEMOHCTpAIIMA; MOCTAaHOBKA J1a0OPATOPHBIX OIBITOB (IKCIIEPUMEHTOB);
U3rOTOBJIEHUE MAKETOB; BHIIIOJHEHUE KOHTPOJIBHBIX YIPAKHEHUH.

[IpomexyTouHas arrectanus o Kypcy ®@u3nka NpoBOJUTCS B CEAbMBIX Klaccax, B
dbopMe KOMIUIEKCHOW KOHTPOJIbHOM paboTel 1 pa3 B rom B CPOKH, YCTaHABIMBAaEMbIC
NEJarornyeCKuM COBETOM.



KAJTEHJIAPHOE IINTAHUPOBAHUE 7 KJACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM HppoBbIe
Ne n/n pasi KoHTpobHbIE Jla6opatopubie / | (undp )
nporpamMmsl Bcero 5 NpaKkTHYECKHe oOpasoBaTe/bHbIE
paboTel padoThI pecypceebl
Paznen 1. ®dusnka u ee Ppoab B TMO3HAHUHU i
OKPY:KAaKIIero MUpa
bubmmoreka [{OK
1L Pusnia — Hayka o IpHpone 2 0 1 https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
1.2. du3nyeckue BEIUYUHEI 2 0 1 https://m.edsoo.ru/7f4131ce
. bu6moreka [IOK
1.3. EcTecTBeHHOHAYYHBI METO]T TTO3HAHHS 2 0 0 https://m.edsoo.ru/7f4131ce
Hroro no pazgeny: 6
Paznea 2. IlepBoHayajbHbIe CBeAEeHUSI 0 CTPOEHUH
BelllecTBa
bu6mmoreka [IOK
2.1 Crpoenne semecTsa 1 0 1 https://m.edsoo.ru/7f4131ce
29 JIBrmykeHre 1 B3aMMOACHCTBUE YaCTHUII 5 0 0 bubmuoreka [JOK
o BEIllECTBA https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
2.3. ArperaTtHble COCTOSIHHS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f4131ce
Hroro no pazgeny: 5
Pa3zgen 3. /IBu:keHHe M B3auUMojielicTBHE TeJl
bubmuoreka [JOK
3.1 MeXaHIIECKOE BIKCHHE 3 0 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
3.2 Muepuus, macea, n10THoCTS 4 1 2 https://m.edsoo0.ru/7f414736
bu6mmoreka [JOK
33 Cra. Buer cnn. 14 2 1 https://m.edso00.ru/7f414736
Hroro no pazneny: 21
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Paznen 4. J[laBieHue TBEPABIX Tes, KUAKOCTEN H
ra3oB

41 [asnenue. [lepenaya qaBneHust TBEPIAbIMU 3 1 bubnuorexa [JOK
o TeIaMU, )KUIKOCTIM U ra3zaM https://m.edsoo.ru/7f414736
bub6mmoreka [{OK
42 JlaBIieHHe HKIKOCTH > 0 https://m.edso00.ru/7f414736
bubmmoreka [IOK
4.3. ATmOC(hepHOE N1aBIeHHE 6 0 https://m.eds00.ru/7f414736
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha 7 5 bubnuorexa [JOK
o MIOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f414736
Hroro no pazgeny: 21
Pasnea 5. Padora u MomHOCTh. JHEprus
bu6moreka [IOK
>1 Pabora u momHoCTS 3 . https://m.edsoo.ru/f2a0cafe
bu6moreka [IOK
5.2. [TpocThie MeXaHU3MBI 5 0 https://m.eds00.ru/f2a0e426
bu6mmoreka [IOK
5.3. MexaHuuecKasi SHEPTHUs 4 0 https://m.edso0.ru/f2a0ce32
Hroro no pazgeny: 12
PesepBHOE Bpemst 3 -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 68 12
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TEMATHYECKOE IINTAHUPOBAHUE 8 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KoﬁnTpo.m)Hme JIaﬁﬁopaTopHLIe 06pazoBaTeIbHbIE
padoThbI padoThbI pecypesl
Paznen 1. TenuioBble siBJIeHHSI
. bubmmoreka [{OK
1.1. CrpoeHue U CBOWMCTBA BEMIECTBA 7 1 0 https://m.edsoo.ru/f2a0eaca
bubmmoreka [{OK
12 Teniossie mporieccy! 21 . 4 https://m.edsoo.ru/f2a0f5ba
Wroro mo pazueny: 28
Paznea 2. JiaeKTpuYecKue M MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsIbl. 3apPSKECHHbBIC 7 1 0 bubmuorexa [JOK
o TeJIa ¥ UX B3aUMOJENCTBUE https://m.edsoo.ru/f2a0f704
2.2 [TocTOsTHHBIN SNEKTPUUECKUN TOK 21 1 6 bubmiorexa HOK
o https://m.edsoo.ru/f2a0fd8a
bu6mmoreka [IOK
23 MarnuThbIe AB1CHHA 6 1 1 https://m.edso0.ru/f2a1015e
bu6mmoreka [JOK
2.4, DNeKTpOMarHuTHas WHIYKITUS 3 0 0 https://m.edsoo.ru/f2a10c3a
Hroro no pazgeny: 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME: 68 5 11
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ OporpaMMBb Beero KoﬁnTpoubnme JIaﬁﬁopaTopHLIe 0GpazoBaTeIbHbIE
padoThbI padoThI pecypesI
Pa3znen 1. Mexanuueckue siBJeHUs
11 MexaHn4ecKOe IBIKCHUE U CIIOCOOBI €ro 10 1 5 bubmmoreka [{OK
o OTHCaHUSs https://m.edsoo.ru/f2a10c3a
. bubmmoreka [{OK
12 Bsaumonerctaue Ten 20 1 2 https://m.edsoo.ru/f2a10da2
bu6moreka [IOK
13 3aKOHEI COXpaHeHHs 10 . 1 https://m.edsoo.ru/f2a104ec
Wroro mo pazueny: 40
Paznea 2. Mexanunveckue Kojae0aHusi U BOJHbI
bu6mmoreka [IOK
2.1. Mexanudeckue KojaeoaHus 7 0 2 https://m.edsoo.ru/f2al116c
bu6mmoreka [IOK
2.2. MexaHu4eckre BOJTHBI. 3BYK 8 1 0 https://m.edsoo.ru/f2al14fa
Hroro no pazgeny: 15
Pa3pen 3. DJIeKTPOMATHUTHOE 1moJie )
3JIEKTPOMATHHUTHbIE BOJHBI
31 DIEeKTPOMarHuTHOE rnojue u 6 1 1 bubnnoreka [JOK
o 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/f2a11a90
Hroro no pazpeny: 6
Pazgen 4. CBeToBbI€E IBJICHHSA
bu6mmoreka [JOK
4.1. 3aKOHBI pacIpOCTPAHEHNUS CBETA 6 0 0 https://m.edsoo.ru/f2al1bh?
bu6mmoreka [JOK
4.2. JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 2 https://m.edsoo.ru/f2a11806
bu6nmoreka [JOK
4.3. Paznoxenue 6e10ro cBeTa B CIEKTP 3 0 0 https://m.edsoo.ru/f2al196e
Hroro no pazneny: 15
Pa3znen 5. KBaHTOBBIE sIBJIeHUS
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https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e

bubmuoreka [JOK

5.1. Hcnyckanue v MOriomeHne CBeTa aTOMOM 4 1 https://m.edsoo. ru/f2a12080
bubmuoreka [JOK
52 Crpoenne aTomHoro snpa 6 0 https://m.edsoo.ru/f2al23fa
bu6mmoreka [{OK
5.3. SnepHble peakuu 7 2 https://m.edsoo.ru/f2a0f894
Hroro no pazaeny: 17
Pasnea 6. [loBTopuTe/ibHO-00001IIAI0IINI MOIYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE COAEPHKAHUSL 9 0 bubnuorexa [JOK
o Kypca ¢usuku 3a 7 — 9 kiacc https://m.edsoo.ru/f2al21a2
Hroro mo pazueny: 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102 13

68


https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a121a2

IMOYPOYHOE IIVIAHUPOBAHUE 7 KJIACC
KoanuyectBo yacos DJIEeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Konrpoarmpie | - Mpaxruteckue nsg‘leﬂnﬂ Oﬁp:CSOqI;ETeJIbeIe
padoTsbI padoThI pecypesI
1 Pu3nka — HayKa O IPUPOJE. 1 0 0
2 MeTobl Hay4HOr0 O3HAHUS 1 0 0
3 du3nyecKrue BEIUYUHBI, UX EIUHUIBI U 1 0 0
IpUOOPHI ISl U3MEPEHUSI
N3mepenne  pu3mdeckoil  BEITUYUHBI.
4 Jlabopamopuasn paboma No], 1 0 1
«3mepenne oObemMa  KHUIKOCTH U
TBEPAOIO TeIa»
Hccnemosanue  3aBUCUMOCTH  OJHOU
(U3UYECKON  BETWYMHBI OT  JPYTOH.
5 Jlabopamopnasn paboma No2, 1 0 1
«HccrnenoBanne  3aBUCUMOCTH  IIyTH
PaBHOMEpPHOTO  JBHXKEHHMS  Tela  OT
BPEMEHH JIBUKECHHUSI TEJIay.
O6oOmaronuii  ypok 1o Tteme: «Yrto
6 n3ydaer buzukay. KonTtpoabnasn 1 1 0
padora
7 Monekyna — Menbuaiilnas —4acTULA 1 0 0
BEILIECTB
Jlabopamopuaa paboma Ne 3 10
8 ONPEIEICHUI0 Pa3MEpPOB MajblX Tell 1 0 1
METOJIOM PsIJIOB.
JIBxenne uyactui BemectBa. CBs3b
9 CKOPOCTH JBUKEHUS YaCcTHI] c 1 0 0
TEMIIEPATypor. bpoyHOBCKOE IBHKEHMUE.
Huddysus.
10 B3aumopeiictTBue  yacTul]  BelleCTBa. 1 0 0

B3anmoaencTBue MeEXJay CBOMCTBAMU
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BEIIECTB B pa3HBIX  arperaTHbIX
COCTOSIHUSIX u ux aTOMHOE
MOJIEKYJISIPHBIM CTPOCHHUEM.

11

OcoOeHHOCTH  arperaTHBIX COCTOSIHHMA
BOJBbI.

12

O6o06maromuit YPOK 1o TeMe:
«Ctpoenue BermiecTBay. KoHTpoJbHas
pabora

13

Mexannueckoe ABukeHue. PaBHoMepHOe
U HEPAaBHOMEPHOE IBIDKCHUE

14

CkopocCThb.

15

['paduaeckoe npeacTaBieHNe ABUKEHUS

16

CpenHsiss CKOpPOCTh NPU HEPABHOMEPHOM
IBUKEHHH. Pacuer myTM U BpeMeHHU
JIBUKCHHUSI.

17

SIBnenne nHepuruu. 3aKOH UHEPIUU

18

B3aumopeiictBue Tenm Kak OpUYMHA
W3MEHEHHUS CKOPOCTH JBW)KCHUS TEI

19

Macca kak Mepa HWHEPTHOCTH Tela.
Jlabopamopnas  paboma  Ne 4.
«M3mepeHre mMacchl Tella Ha PhIYaXHbBIX
BECax»

20

IInoTHOCTH BellecTBAa. CBs13b INIOTHOCTH
C KOJHUYCCTBOM MOJICKYJ B CIUHUIIC
o0beMa BCIICCTBA.

21

Jlabopamopuaa  paboma  Ne 5.
«OmpeneneHne  MIOTHOCTH  TBEPIOTO
Tena c MTOMOIIIBIO BECOB u
M3MEPUTENHHOTO IIMIIUHIPA»

22

Pewenue 3amau. Pacuer maccel U 00bEMa
Teja Mo €ro IJIOTHOCTH.

23

Cumna Kak
B3aMMOJEHCTBUSA TE.

XapaKTCPUCTHUKA
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SIByIeHME TATOTEHUS W CHJIA TSHKECTH.

24 1 0 0
Cuna TsKeCTH Ha JpYTuX IUIaHeTax.
25 Cuna ynpyroctu u 3akoH ['yka. 1 0 0
Cun MIPYTOCTH. Bec Tena.
26 y yupy 1 0 0
HesecomocTs.
Jlabopamopnas  paboma  Ne 6.
27 «I'pagynpoBanue Nnpy>XKUHbI U U3MEPEHUE 1 0 1
CHJI TUHAMOMETPOM»
CrnosxeHue cuil, HampaBJeHUE MO OJHOU 1 0 0
28 npsAMoil. PaBHOJIEHCTBYIOIIAS CUJT
29 Cuna Tpenus. TpeHHEe CKONbXEHUS U 1 0 0
TPEHHE MOKOSI.
Jlabopamopnasn paboma No7,
«M3yueHue Ccuiibl TPEHHSI CKOJIBKEHUS
30 pu JIBKEHUH Opycka o 1 0 1
TOPU30HTAJIBHOM MOBEpXHOCTU». TpeHue
B IPUPOJIE U TEXHUKE.
O6o0maromuii YPOK o TeMe: 1 0 0
31 «JIBM>KeHUE U B3aUMOJICHCTBUE TEI
KonrTpoabHass pabdora 1o  Teme: 1 1 0
32 «/JIBM>KEHHUE ¥ B3aUMOJICHCTBUE TEI
33 HaBnenue 1 0 0
CriocoObl yMEHBIICHHUS ¥ YBEITUYCHUS
nasienus. Jlabopamopuasa paooma Nod. 1 0 1
34 «/3MepeHune naBieHus TBEPAOro Tejaa Ha
Oropy»
35 JaBnenue rasa 1 0 0
36 [TneBMaTHYeCKHE MAIIMHBI 1 0 0
37 3akoH ITackans 1 0 0
38 JlaBiieHre BHYTPH KUJAKOCTH 1 0 0
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39

3aBUCUMOCTb JaBJIEHUSI JKUJKOCTH OT
riyOuHBI HorpykeHust. Pemenue 3amau

40

Coobmaromuecs cocyabl. KonTpoabHas
pabota mo teme: «/laBmeHue TBEpPIbIX
TCJI, KUIKOCTHU U I'a30B»

41

Bec Bo3myxa m armocepHOe naBiieHHE.
[IpynunHel CylecTBOBaHMS BO3IYIIHOU
0005104KH 3emin

42

OnsIT Toppuruemnn. N3mepenune
aTMOC(EPHOTO TaBJICHUS

43

[TpuGops! 151 H3MEpEeHUsT aTMOCPEPHOTO
JaBIICHUS

44

FI/I)IpaBJ'II/I‘—IeCKI/Ie MalllMHbI

45

JlelicTBUe  KUIKOCTM M rasa Ha
MOTPYKEHHOE B HHUX TeEJNO. 3aKOH
Apxumena.

46

BriTankuBaromas  (apxuMenoBa) CHIIa.
DKCIepUMEHTAITFHOE oTpeiesieHue
BBITAJIKUBAIOIICH CHIIBL

47

Jlabopamopnaa  paboma N9 10
UCCIIETOBAaHUIO 3aBHUCHUMOCTH
BBITAJIKMBAIONICH cuibl  OT o0ObeMma
MOTPY>KEHHOM YacTH Tela, OT TNIOTHOCTH
KUJKOCTU

48

Pemenue 3agau mo Teme: ((ApXI/IMeI(OBa
CHJIa»

49

Jlabopamopuas paboma Nel0.
«OKCMEePUMEHTATLHOE UCCIIeIOBaHHE
YCIIOBUH TJIABAHUS TEID»

50

V3noBas miaBaHus Tel. Pemienue 3agad

51

IInaBanne cyznos. BozayxomnaBanue.
HccnenoBanne MOPCKUX INTyOUH

52

O6o06maromuit YPOK 1o TeMe:
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«JlaBneHue TBEPABIX TEI, KUAKOCTEH U
ra3oBy

Konrponbnass paGora mno  Teme:

53 «JlaBneHue TBEPABIX TEI, KUAKOCTEH U

ra3zoB»
54 Mexanudeckas padora
55 MomHocTh

Kunernueckas u MOTEHIUAIbHAS
56 SHEeprus

[IpeBpamnienue OJIHOTO BHJIA
57 MEXaHWYECKON YHEPTHUH B IPYTOi

3aKOH  COXpaHEHHSI W  U3MEHEHHS
58 SHEPrUH B MEXaHUKE

DHeprus ABUXKYIIEHCA BOJbI W BETpa.
59 [ToBTopeHne #u  0OOOLIEHUE  TEMBI:

«PaboTa, MOIIHOCTb, SHEPT U

[IpocTeie MexaHU3MBI: pblyar, OJIOK,
60 HAaKJIOHHAas IIJIOCKOCTb. [IpaBuno

paBHOBecHs pblyara. MOMEHT CHJIBI.

Poruaru B Tene YeJI0BeKa.

Jlabopamopunaa  paboma N 11
61 «BplsicHeHHe  ycnoBUW  paBHOBECHSs

pbluara

bnoxu. [Ipumenenus MpaBuIa
62 paBHOBECHS pbluara K 0JI0Ky

«3omoroe mpaBuwino» MmexaHuku KIIJI
63 IIPOCTBIX MEXAHU3MOB

Jlabopamopuas paboma Nol2
64 «Omnpenenenne KITJ IPOCTHIX

MEXaHU3MOBY

KontposbHass pabdora mo Teme:
65 «Mexanuueckass paboTa, MOIIHOCTb,

OPOCThIC MCXAaHU3MBD»
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[ToBTOpenue u 000OLICHHE CONEPIKAHUS
Kypca ¢umsuku 7 kmacca. Temsbl

66 «PaBHOMepHOE nBMKeHUE. [lnoTHOCTH 1 0 0
BenecTBa. CHIIbI B IPUPOJIEY.
[loBTOpeHue u o0oOLIEHNE COAEpHKAHUS
Kypca ¢msuku 7 kmacca.  TeMsbl 1 0 0
67 «JlaBneHue TBEPABIX TEN, KUJIKOCTEH M
ra3os. [ImaBanue Tem».
[ToBTOpeHue u o0oOLIEHNE COAEepHKAHUS
68 Kypca dbu3uku 7 Kiacca. . 0 0
OBUIEE  KOJIMYECTBO YACOB TIIO 68 6 12
[TPOT'PAMME
INOYPOYHOE IIVNTIAHUPOBAHUE 8 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
(1]
I‘y;l Tema ypoka Beero Konrtpoabubie | IlpakTuueckue m?j:[lnﬂ oﬁp:;q;ggz;:,enme
padoThbI padoThI pecypebl
[ToBTOpEeHME MaTepuaiia 7 kiacca 0 0
[ToBTOpEeHME MaTepuaiia 7 kiacca 0 0
OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-
KHUHETHYECKOU TEOPUU CTPOEHUA 1 0 0
BellleCTBA
Mopenu  TBEpAOro,  JKHMAKOTO U 1 0 0
ra3o00pa3HOro COCTOSIHUH BEIIeCTBA
Kpucrannuueckue u amopdHbie TBEpIbIE 1 0 0
Tena
TennoBoe pacmiMpeHre UM CKaTue. 1 0 0
Kanwmisipuble siBneHusl.
O6o06maromuit YPOK 1o TeMe: 1 1 0

«CTpOCHI/Ie U CBOHCTBa BEIIECTBa»
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TectupoBanue mno teme «CTpoeHue u
CBOMCTBA BEILIECTBAY

Temneparypa. BHyTpeHH:s dHEpTHUs

CrocoObl  W3MEHEHHST  BHYTpPEHHEH
SHEPrUM

10

Buael Tenonepenaun

11

Termonepenaya B MpUPOJE U TEXHUKE

o o o |o©o

o o o |o©o

12

KomngectBo TCIIJIOTBI. YaenpHaAs

TCIIJIOCMKOCTh BCIICCTBA

13

JlabopaTopHas pabora 31
«Hccmenosanue H3MCHCHHS co
BPEMEHEM TEMIIEPATypbl OCTBHIBAIOIIEH
BOJIBD»

14

Tennooomen. JlabopatopHasi pabota No2
«CpaBHEHHE KOJMYECTBA TEIUIOTHl MpPH
CMENINBAaHNUN BOJIEI paszHoit
TEMIIEPaTyphI»

15

VYpaBHeHue TETJTIOBOTO Oayranca.
JlaGopaTopHas pabora Ne3
«Onpenenenue yaenabHON TEIIOEMKOCTH
BEIIECTBA»

16

Pemenue 3amay o reMe: «TermmoooOMeny

17

IInaBnenue "
KPUCTAJUIMYECKUX BEIIECTB

OTBCPACBAHUC

18

VYaenpHas TeIUioTa ILIaBiaeHUs. Pemenue
3aJa4 mo TeMe: «Pacdyer KommuecTBa
TCIJIOTHI, TOTJIOIIAEMOI'O IIPU TTJIABJICHHUU
H BbLACTISAEMOT'O TIpU OTBCPACBAHUN

19

[TapooOpazoBanue U KOHJICHCAIMSL.
Hcnapenue.

20

BrnaxuocTs BO3yXa

21

I/IsMep CHHUC BJIAXXHOCTHU BO3ayXa.
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Jlaboparopuas pabota Ne4.,
«Onpenenenue OTHOCHUTEJILHOU
BJIAXKHOCTHU BO3IyXa»

22

Kunenne. VYneapHas TEILIOTa
mapooOpa3zoBaHus

23

Pemenne 3aga4 IIO0 TEMCE: «H3meHeHne
arperaTHbix COCTOSIHUM BCIICCTBA»

24

DHeprusi TOIIMBA. YJelbHas TEIUIoTa
CropaHus

25

[TpuHnunm paboThl TEMJIOBBIX JBUTATEIICH.
KII/] TermoBoro nBuratens

26

Pemenne 3amau mo Teme: «TemioBbie
SABIICHU) . BI/IJII)I Tennonepeglaqn,
KOJINYECCTBO TCIIJIOTHI, N3MCHCHUC
arperaTHbIX COCTOSIHUH BEIIICCTBA,
BJI&YKHOCTH BO3TyXa»

27

Pemenne 3amau no teme: «TemioBbie
SIBJICHUSY. Bunpr TeTIONepeIayH,
KOJINYECTBO TEIJIOTHI, H3MEHCHHE
arperaTHbIX COCTOSIHUH BEIIECTBA,
BJI&YKHOCTH BO3TyXa»

28

KonTpoabHass padora 1o  Teme:
«TemnnoBble IBICHUS.

29

OnekTpuzamus Tel.  B3auMmopeicTBue
3apsSOKCHHBIX TEJL.

30

DIEeKTPOCKOI

31

DNEKTPUUECKOE T10J1E

32

Hocutenn  snexTpuyeckux  3apsiioB.
3aKOH  COXpaHEHHUS  DJIEKTPUUYECKOTO
3apsiaa

33

Crpoenue atoma

34

HpOBO,Z[HI/IKI/I " IUSJICKTPUKHA
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35

DNeKTpUYECKU TOK. Ucrounuku
AIIEKTPUYECKOTrO ToKa. TecTupoBaHue 1o
TeMe «DJIEKTPUICCKHEC SIBICHUSDY

36

DneKkTpuueckas Lenb W €€ COCTaBHBIC
yacTu. [IpaBuna TexHuku 0€30MaCHOCTH
P paboTe C ICKTPHUUSCKUMU EISIMU

37

DONEeKTpUYeCKUid TOK B MeTajljax.
Jencteus JIIEKTPUYECKOTO TOKa.
Hamnpasnenue Toxa.

38

Cuna Toka. EJII/IHI/IIII)I CHJIBI TOKa

39

Amnepmerp. H3MepeHue CHIIBI TOKA.
Jlabopatopuas pabora Ne5 «Cobopka
AIIEKTPUYECKON LENU U U3MEPEHUE CHUIIbI
TOKa U €€ Pa3INYHbIX YUYaCTKOB

40

DJIEKTPUYECKOE HaIpspKeHUe. EmnuHuib
HanpspkeHus. Boaptmerp. M3mepenue
HaIpsHKEHUS

41

JlabGopaTtopHas paborta Ne6 «l3mepenue
HANPSODKCHUST Ha PAa3JIMYHBIX yYacTKax
AIIEKTPUYECKOH IICTIN

42

BHGKTpI/ILIeCKOG COIIPOTUBJICHUEC
IIPOBOAHHKOB. EI[I/IHI/ILIBI COIIPOTUBJICHUA

43

3aBUCUMOCTb CHJIbI TOKA OT HAIPSYKEHHUS.
3akon Oma JJid yyacTka Lenu

44

Pacuer COIIPOTUBJICHHA IIPOBOJHHUKOB.
YaensHOE COIIPOTUBJICHHUC

45

Peocratsl. JlaGopatopHas pabGora Ne7
«PerynupoBaHue CHIIbI TOKa PEOCTATOM»

46

JlaGopatopHas pabora Ne8
«OrmpeneneHue COIIPOTHUBIICHUS
MIPOBOJIHUKA TPU MOMOIIM BOJIBTMETPA U
amIrepMeTpa»

47

IIpocnenosBanue COCAUHEHNE
IIPOBOJIHUKOB
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48

[TapannensHoE COEMHEHHE
IIPOBOJHUKOB

49

Pemenne 3amau o teme: «Ilapamiensaoe
U [OCICIOBaTeIbHOE  COCAMHCHHE
ITPOBOAHHKOB»

50

Pabota W MOIIHOCTD 3JIEKTPHUYECKOTO
TOKa

51

JlabopartopHas padora Ne9 «M3mepenue
MOIIHOCTM M paboThl  TOKa B
AIEKTPUYECKOMN JaMIIe)»

52

Harpepanue MPOBOJIHUKA
AIEKTPUUECKUM TOKOM. 3akoH [[koyna —
Jlenma. JlamMna HakaIUBaHUS

53

DIeKTpOHArpeBaTelIbHbIC pUOOPBHI.
Kopotkoe 3ambikanue. [Ipenoxpanurenu

54

DNEeKTPOJBUTATENb TOCTOSTHHOTO TOKA.
JlabGopatopuas pabora NelO «M3ydenwue
AIIEKTPUYECKOTO JIBUTATENSI TOCTOSTHHOTO
TOKa Ha MOJICITN

55

Pemrenne 3a7ad. IToaroroBka K
KOHTPOJIBHOU padoTe

56

KonrTpoabHass pabdora 1o  Teme:
«DNEKTPUUECKHUE SIBJICHUS

57

Konnencarop. Pabora Hag ommbOkaMu

58

MaruutHoe mone. OneiT  Opcrena.
MarsuTHoOE 1oJIe JIEKTPUYECKOT0 TOKA.

59

ITocTostHHBIE MarHUTHI. JleiicTtBue
MAarHUTHOTO TIOJS Ha TMPOBOJHUKA C
TOKOM

60

OnexrpoMaruut. JlabopatopHas pabota
Nell «COopka sieKTpoMarHuTa M €ro
UCTIBITAHUE)

61

MarnuTtHoe noJjie 3eMJIM U €ro poib s
SKA3HU Ha 3emiie
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KonTposbHass paGora 1o  Teme:

1 0

62 «MarHuTHEBIE ABJICHUS

O6o06maromuit YPOK 1o TeMe: 1 0
63 (<3JIGKTpI/I‘-IeCKI/I€ SAABJICHU S

DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX 1 0
64 HCTOYHHUKAX SHCPTHUU

O06001eHne o TeMe: 1 0
65 <<3J'ICKTpOMaFHI/ITHBIC SABJICHUA»

[ToBTOpeHue u o0oOIIEHNE COAEepHKAHUS

Kypca pusuku 8§ knacc. Tembl «CTpoeHue 1 0
66 M CBOWCTBA BeIIeCTBA. 1eINIOBBIC

SIBJICHUSD)

[ToBTOpeHne M 000O0IIEHNE COACPIKAHUS
67 Kypca  ¢usukun 8  kijacc.  Temsbl 1 0

«ONEeKTpUYECKHe U MarHUTHBIE SIBJICHUS»

[ToBTOpeHne U 000OIIEHUE COACPIKAHUS 1 0
68 Kypca ¢hu3uKu 8 Kiacc
OBLIEE KOJIMYECTBO YACOB 11O 68 1

I[TPOTPAMME
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IMOYPOYHOE IIVIAHUPOBAHMUE 9 KUIACC
Koun4yecTBo yacos DJIeKTPOHHBbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Konrpoarmpie | - Mpaxruteckue nsg‘leﬂnﬂ oﬁpgsoq;gTenbﬂme
padoTsbI padoThbI pecypesI
1 Mexannueckoe ABukeHue. PaBHoMepHOe 1 0 0
MPSAMOJIMHENHOE JBUKEHHE.
) Pemienne 3amady  Ha  paBHOMEpHOE 1 0 0
MPAMOJIMHENHOE JBHUKECHHUE
3 OTHOCHTENBHOCTH MEXaHUYECKOT0 1 0 0
JIBKCHUSI
CpenHsiss 1 MTHOBEHHAs CKOPOCTh Tela
4 npu HEPaBHOMEPHOM JIB>KEHUHU. 1 0 0
Yckopenue PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBU)KCHHE
. [lepemenienne mnpu paBHOYCKOPEHHOM 1 0 0
MPSIMOJIMHENHOM JIBH’KEHHUH
JlaGopaTopHas pabora Nel.
6 «HccnenoBanue PaBHOYCKOPEHHOT' O 1 0 1
JBUKEHHs 0€3 Ha4aJIbHOM CKOPOCTU
CBoOomHoe maaeHue. JIBmwkeHue ¢
YCKOpEHHEM  CBOOOJHOTO  TMaJIeHUs. 1 0 1
7 JlabopatopHnasi pabora Ne2. «M3mepenue
YCKOpPEHUE CBOOOIHOTO MaJICHUS
8 PaBHOMEpHOE NBUXKEHUE IO OKPY>KHOCTH 1 0 0
Pemenue 3a1a4 o TEeME:
9 «MexaHu4eckoe JBHKEHHE M CIIOCOOBI 1 0 0
€ro OIMCAHUS
KontposbHnass paGora 1o  Teme:
10 «MexaHHYecKOoe IBIDKEHHE U CIIOCOOBI 1 1 0
€ro OIMCAHUSI»
11 IIepBbiit 3ak0oH HproToHa. BekTOp CHIIbL 1 0 0
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12

Bropoii 3akon Hsrorona. [Ipuniun
CYNepIO3UINU

13

Tperuit 3axon Herotona. Cynepno3unus
CUII

14

Pemenue 3aga4y Ha npUMEHEHHE 3aKOHOB
HrroTona

15

Cuna ynpyroctu. 3akoH ['yka

16

JlaGopaTopHas pabora Ne3.
«OnpeneneHne )KeCTKOCTH NMPYKUHBD)

17

3akoH BcemupHOro Ttsarorenus. Cuna
TSYKECTH

18

Pemenne 3aa4 Ha JIBWXKXCHHUC TCEJI II0[]
HeﬁCTBHeM CHJIBI TSOKECTHU

19

Bec Tena. HeBecomocTsb, neperpysku.

20

HC3. TlepBas kocMUYeCKasi CKOPOCTb.

21

Pemenne 3aaa4 Ha IMPUMCHCHHUC 3aKOHa
BCEMUPHOTI'O TATOTCHHUA

22

Cuna TpeHus

23

JlaGopaTopHas pabora No4
«Omnpenenenue kodhGUITMEHTa TPCHH

24

Pemenue 3amauy Ha JBMXKEHUE TNl IO
ﬂeﬁCTBHCM HCCKOJIBKHUX CHJI

25

Pemenue 3amauy Ha JBMXKEHUE TNl IOJ
ﬂeﬁCTBHCM HCCKOJIBKHUX CHJI

26

PaBHOBECcHME MarepualbHOW TOYKH U
abCOJIFOTHO TBEPJIOTO Tela

27

Pemenne 3agau Ha MMPUMCHCHUC YCJ'IOBI/Iﬁ
PaBHOBCCHUA TCII

28

O6o06marouit YPOK 1o TeMe:
«MexaHUYeCKHUE SIBICHUS

29

Pemenne 3agaq Io TEMC!
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«MexaHnuecKkue IBICHUS)

KonTposbHass paGora 1o  Teme:

30 «MexaHnuecKke SBIICHHUS
Nmnynee Tema. 3akoH  COXpaHEHUS
31 HMMITYJIbCa
PeaktuBHOE ABMKEHHE. Pemenme 3amad
32 Ha TMPUMEHEHHE 3aKOHa COXpPaHEHUS
HMMITYJIbCa
33 Mexanudeckasi paboTe ¥ MOIIHOCTh
Kunernueckass oHeprus. Teopema o
34 KMHETUYECKOU SHEPruu
35 Pabora cuibl TsDKECTH
Pabota cuner ynpyroctu. JlabopaTopHas
padora Ne 5. «OmpeneneHue CHIIBI
36 YIOPYrocTH TIpU TMOJbEME Tpy3a ¢
HCIIOJIb30BAHIEM IMOABHMKHOT'O H
HETOABMYKHOT'O OJIOKOB»
Pemenne 3amay mo teme: «PaGora u
37 MOIITHOCTBE
38 3aKOH COXpaHEHHMS YHEPT U
Pemrenne 3amay 1mo Teme:  «3aKoH
39 COXpaHEHUS HMITyJIbCa. 3aKoH
COXpAaHEHUS MEXaHUYECKOU SHEPTUN
O6o06maronuit ypok 1no teme: «3aKOHBI
40 coxpaneHus». KonrposbHasi padora
KonebarenbHOe nBUKEHHME. BeauuuHEI,
41 XapaKTepU3yIoLIne KoJie0aTeIbHOe
JIBHKCHUE
Maremarudeckuit MAasiTHUK.
JlaGopatopHas pabora Ne 6.
42 «HccnenoBanre 3aBUCUMOCTH MEpUOAA U

YaCTOThI KOJICOAHU HUTSIHOTO MasTHUKA
OT €0 OAJIMHBI»
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43

[Ipyxunneiii  masatHuk JlaGopaTtopnas
pabota Ne7. «HccnenoBanne
3aBUCUMOCTM  IIEpUOJia W YacTOThI
KOJICOAHWH TPYKUHHOTO MAasTHHKA OT
MacCChI I'py3a 1 )KCCTKOCTHU IMPYKUHBD>

44

Pemenne 3a1a4 o TEME:
«MaremaTndeckui u IIPYKUHHBIN
MAsITHUK»

45

3aryxaromue Kosiedanus. BoiHy)eHHbIE
kosieOaums. Pesonanc

46

Pemenne 3agau  Ha  BBIYHCIICHHE
XapaKTEPUCTHUK KoJ1e0aTeIbHOTO
JIBUKCHHS

47

O6o06maronuit YpOK 1o TeMe
«MexaHn4ecKue KoJIeOaHmsn

48

Mexannuyeckne BOJIHEL. BUALI BOIH

49

JTMHBI BOJTHBI

50

Pacnpoctpanenue BosiH. Pemienue 3amau
1o Teme: «MexaHHnuecKrue BOJHbBI»

o1

3ByK

52

Bricota, TeMOp ¥ rpOMKOCTH 3BYKa.

53

Pacmpoctpanenue  3Byka.  CkopocTb
3BYyKa

54

O06001aromui YPOK o TEME:
«Komnebanus 1 BOIHBI»

55

KontposbHnass paGora 1o  Teme:
«MexaHnueckue KojaeOaHusi U BOJHBDY

56

MarxauTtHoe nojie. MarHuTHas HUHAYKOUA.
Onpez[eneHI/Ie HaIlpaBJICHHUA Mar HUTHOM
HWHAYKOUH

57

JeiicTBHe MAarduTHOTO oJs Ha
MPOBOJIHUK C TOKOM. 3akoH Awmrepa.
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[IpaBuiIo JIeBOM pyKH

58

SIBneHue 3IEKTPOMArHUTHOW HHIYKIIUH.
JlaGoparopuass pabora Ne§. «V3yueHue
SIBJICHUM 3JICKTPOMArHUTHOM MHTYKIIUU»

59

DNeKTpOMarHuTHOE roJe.
DNEeKTPOMArHUTHBIE BOJIHBI.

60

HcnonszoBanue JIEKTPOMATHUTHBIX
BOJH. [IIkana 3JIeKTpOMAarHuTHHIX BOJIH.

61

O6o0maromuii YpOK o TEeMe:
«INEKTPOMArHUTHOE oJie.
BJIGKTpOMaFHI/ITHI)Ie BOJIHBD)
KonTtpoJsbHas padora

62

Cser. UcTOUYHHKH CBETa

63

3aKkoH MPSIMOJIUHEIHOT O
pacupocTpaHeHHs CBETa

64

OTtpaxxeHue cBeTa. 3aKOH OTPAKECHUS

65

[Tmockoe 3epKa’o. IToctpoenue
M300paxKeHMsl B TNIOCKOM 3epKajie.

66

[Ipenomnenue CBETA. 3aKkoH
MIPEJIOMJICHHUS

67

Pemenne 3aga4 Ha  OTpaXCHHUE U
IIpCIIOMJICHUC CBCTA. ITonnoe OTpaXXCHUC

68

Jlunza, xox myueil B TuH3E

69

[Toctpoenne wu300pakeHus B JUH3E.
Jlaboparopnas pabora Ne9. «llomyuenue
M300paxeHus c IIOMOIIBIO
coOupaTenbHON JTHMH3bI»

70

®opmyna ToHKOH nuH3bL. JlabopaTtopHas
pabora Nel(O. «IIpoBepka Qopmyisl
TOHKOM JINH3BI»

71

Pemenune 3amad mo teme: «JIuH3an»
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72

I'ma3 kak onTuyeckas cucTeMa

73

KonTposbnass paGora on  Teme:
«I"eomeTpuueckasi ONTHKa»

74

Jucnepcus cera.

75

WuTepdepenmys u qudpakius ceera

76

HaGnronenue pasznoxkenust 6emoro cBera
B CIIEKTP

77

Oneitel  Pesepdopaa u  mimanerapHas
MOJIETb aTOMa

78

HUcnyckanne ©  TOIJIOUIEHHE  CBETa
atomoM. [Toctynatel bopa.

79

JlabGopaTopHas pabora Nell.
(<H36J'IIOJIGHI/I6 CIUIONIHBIX W JIMHEHHEIX
CIIEKTPOB HMCITyCKaHUSD)

80

O6o0maromuii YPOK o TeMe:
«McnyckaHue ¥ TIOTJIONICHHWE CBETA
aToMaMm»

81

PamnoaktuBHOCTh. Anbda- , Oera- wu
raMma — U3JIydeHHs

82

PaI[I/IOEIKTI/IBHI)IC IIPEBPAICHUC

83

3akoH PagMOaKTUBHOTO pacmnaja.
[lepuon monypacmnaja.

84

OTKpbITHE IPOTOHA U HEUTPOHA.

85

Hyxnonnas mozens siapa

86

Pemienne 3agad mo TeMe: ((CTpOGHI/Ie
AApa, paAuOAKTUBHBIC IIPCBPALICHUAS

87

SAnepHble peakuuu

88

3Hepr1/1$1 CBA3U aTOMHBIX SAJCP

89

Hozumetpusi.  JlaGopartopnass  pabota
Nel2 «3mepenue €CTECTBEHHOI'O
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pagranoHHOro oHa TO3UMETPOM)»

Peakuuu cuHTE3a U JICIICHUSA AOCP.

90 Jenenue saep ypasa. 1 0
Jlaboparopuas pabora Nel3. «M3yuenue
91 JeNeHus  sapa  aToMa  ypoHa 110 1 1
dororpaduu TpPEKOB»
Tepmosiaepubie peakuuu. O6o0IaroIil 1 0
92 ypok 1o Teme: «KBaHTOBBIC SIBIICHUS
Kontpoabnass paGora mo  Teme:
93 1 0
«KBaHTOBBIE SIBICHUSD)
[ToBTOpenne u o00oOIIEeHHEe MaTepuaia
94 Kypca. Tema «MexaHn4eckoe IBHKECHHE 1 0
U CIIOCOOBI €ro OMUCAHMS)
[ToBTOpeHuUe 1 0000IIEHNE MaTepraa 1 0
95 kypca. Tema «B3aumoencTBue Tem»
[ToBTOpeHUe 1 0000IIEHNE MaTepraa
96 | Kypca. Tema «3aKoHBI COXpaHEHHA B 1 0
MEXaHHUKE
[ToBTOpEeHME M 0000IIIEHNE MaTepraia
97 | Kypca. Tema «Mexanndeckue KoneOaHus 1 0
Y BOJIHBI»
[ToBTOpEeHME M 0000IIEHNE MaTepraia 1 0
98 Kypca. Tema «TennoBbie sBICHUS
[ToBTOpeHne um 000O0IIEHHE MaTepHalia 1 0
99 Kypca. Tema «TemioBbie SBICHUS
[ToBTOpeHne um o000O0IIEHHE MaTepHalia
100 | kypca. Tema  «DneKTpoMarHUTHBIE 1 0
BOJIHBI», «CBETOBBIC SBICHUS
101 | Hrorosas koHTposbHas paboTa 1 0
102 | OO6o0ueHue noBTOpEeHNE 1 0
OBILIEE KOJIMYECTBO YACOB 11O 102 13

[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o ®dusuka, 9 knacc/ [leppimikun A. B., I'ytauk E. M., O61iecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKunoHEepHOE 00111€CTBO
«H3narenscrBo «IIpocsemenue»

o ®usuka, / kinacc/ Ilepeimikun A. B., I'ytauk E. M., O6uiecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKunoHepHOE 00IIECTBO
«3narenscrBo «IIpocsemenue»

o ®usuka, 8 kiacc/ Ileppimikun A. B., I'ytauk E. M., O6uiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAy»; AKIIMOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

7 KIIACC
1 Pabouas nporpamma.

2 IIporpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi. @usuka 7 — 9 kinacceol (aBTOphI: A.
B. Ileppimikun, H. B. ®unonosuy, E. M. I'yTHUK).

3 Pabouas nporpamma no ¢usuke 7 kinacc/ Coot. T. H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUH C BHIOpAHHBIM YUCOHUKOB:

3.1. Tlepeimkun A. B. pusuka 7 xnacc. YueOHUK 1iis
obmmeoOpa3oBaTenbHbIX yupexaeHuid. M.: JIpoda. 2011

3.2. Jlykamuk B. H. cOopHuk BompocoB u 3aaa4 1o ¢pusuke. 7 — 9 KII. —
M.: ITpocsemenue, 2010. -192c.

8 KIIACC

1. PaGouas mporpamma. ®uszuka 7 — 9 kimacchl: y4eOHO — METOIUYECKOTO TOCOOHs/
coct. Tuxanosa E. H. — 2-e u3., crepeorurn. — M.: lpoda, 2013. — 398,(2)

2. Ilporpammbl ocHOBHOTO 0011eT0 00pa3zoBanusi. Pusnka 7 — 9 Kiaaccel (aBTOPHI:
A. B. Ilepbiikun, H. B. ®unonosuy, E. M. I'yTHuK).

3. PaGouas nmporpamma no ¢usuke 7 kimace/ Coot. T. H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBHUH C BHIOpAaHHBIM YYCOHHUKOB:

3.1. Tlepeimkun A. B. ¢pusuka 8 kinacc. YueOHUK miist
obmeoOpasoBarenbHbIX yupexkaeanit. M.: JIpoda. 2011

3.2. Jlykamuk B. H. cobopauk BompocoB u 3a1a4 no ¢pusuke. 7 — 9 ki1 —
M.: IIpocsemenue, 2010. -192c.

3.3. Kupuk JI. A. pusuka — 8§ pa3HOYPOBHEBBIE CAMOCTOSITEIHHBIC U
KOHTPOJIBHBIE padoThl. — 8-¢ m3ganue. -M. UJIEKCA. 2013.

3.4. AcraxoBa T. B. ¢msuka 8 kimacc. JlabopaTopHbie padora.



Kontponsnseie 3ananus. — Caparos: Jlunen, 2014.

3.5.  «KoHTposibHO — M3MepuTenbHble MaTepuanbl. Puznka. 8 kiacc/
Coor. H. W. 3opun. — 2e u3a., nepepad. — M.: BAKO, 2013

3.6. Mapon A. E. puzuka.8 kiacc: yueOHO- MeToauueckoe nocooue/ A.
E. Mapon. — M.: [Iposa, 2011. -123c.

3.7.  A. B. Ileppiukun. ®usuka 8 ki 2017 M. Jlpoda

9 KJIACC

1 Pabouas nporpamma. @usnka 7 — 9 kaaccel: y4eOHO — METOIUIECKOTO MOCOOus/
coct. Tuxanosa E. H. — 2-e u3., crepeorun. — M.: [Ipoda, 2013. — 398,(2)

2 IIporpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi. @usuka 7 — 9 knaccsl (aBTOphI: A.
B. Ileppimikun, H. B. ®unonosuy, E. M. I'yTHUK).

3 Pabouas nporpamma no ¢usuke 7 kinacc/ Coot. T. H. Cepruenxo. — M.: BAKO,
2014, B cOOTBETCTBUU C BEIOPAHHBIM YYECOHUKOB:

3.1. Tlepsimkun A. B. pusuka 8 knacc. YueOHUK st
obmieoOpa3oBarenbHbIX yupexaenuid. M.: JIpoda. 2011

3.2. Jlykamuk B. H. coopHuk BonpocoB u 3a1a4 no ¢pusuke. 7 — 9 Ki. —
M.: ITpocsemenue, 2010. -192c.

3.3. Kupuk JI. A. pusuka — 9 pasHOypOBHEBBIE CAMOCTOSITEIILHBIC U
KOHTPOJIbHBIE paboThl. — 8-¢ u3nanue. -M. MJIEKCA. 2013.

3.4. AcraxoBa T. B. ¢pusuka 9 kiacc. JlabopatopHbie pabora.
KonTtponbhsie 3aganus. — Caparos: Jluueit, 2014.

3.5.  «KonTtponsHO — u3MepuTenpHbIe MaTepualbl. dusnka. 9 kimacc/
Coor. H. U. 3opun. — 2e u3n., nepepad. — M.: BAKO, 2013

3.6.  KonTpoabHBIE U caMOCTOSITEIbHBIE Pa0oTHI 10 (hu3uKe 9 Kimacc: K y
yeOunyk A. B. Ilepprkuna, E. M. I'ytauk «®usuka 9 kinace»/ O. U.
I'pomiieBa. — M.: M3narenbcTBO «OK3amen», 2014

3.7. Tectsl o pusuke. 9 kinacce: k yueOnuky A. B. Ileperimkuna, E. M.
I'ytauk «®uzuka 9 kmacey/ O. U. I'pomreBa. — M.: U3natenscTBO
«Ox3amen», 2010

3.8. ®wusuka 9 xinacc. TemaTnuyeckue TECTOBBIE 3aMaHU I IIOATOTOBKHU
k 'A./ aBT.- coct.: M. B. botinenko, O. H. Mupomkusa. —
Apocnasib: OO0 «Akagemust pazButusi», 2014

TEXHUYECKUE CPEACTBA OBYUEHUSA
1.  KommnbioTep, IpOEKTOpP, MHTEPAKTUBHAS JOCKA
2.  MynsTUMeEaNitHOE PUIIOKEHUE K YPOKaM



YUYEBHO- NPAKTUYECKOE n YUYEBHO-JTABOPATOPHOE
OBOPYJTOBAHUE

1.  Paznarounsiii MmaTepuan ajis MPAKTUYECKUX U Ta0OPATOPHBIX PadoT.

2.  EI'D-maboparopus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoreka — Bce no npeamery «Pusnkay. — Pexxum nocryna:
http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. — pexum goctyna: http://fizika—class.narod.ru

Enunas xomnekiusuudpoBbeix 00pa3oBaTelbHBIX pecypcoB. Pexxum goctymna:
http://school-collection.edu.ru

4. VHTepecHbIC MAaTEPHAJIbI K ypOKaM (DU3UKHU 10 TEMaM; TECThI [0 TEMaM;
HarJIsIHbIe TocoOus K ypoka. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iudporsie oOpazoBatenbHbIC pecypchl. -Pexum qoctymna:
http://www.openclass.ru

DeKTpOHHBIC yUeOHUKH 10 (u3uKe. — Pexum nocryna: http://www.fizika

I"azeta «1 ceHTsA0ps» Matepuansl o Gusuke. http://archive/lseptember.ru/fiz

AnnManuu pusndeckux o0bekToB. http://physics.nad.ru/

XKusas ¢usuka: odydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

. ®usuka. ru/ http://fizika.ru/
. ®u3uKa B mIKoJE. DIEKTPOHHBIE YPOKU U TECTHI. J[BUKEHHE U B3aUMOJECHCTBHE

HE © 0o N O

= O

Tei. JIBUKEHUE U CUJIbI

12. ®uzuka B mKoje. INEKTPOHHBIE YPOKU U TecThl. PaboTta. MomHocTh. DHEprus.
['paBuTanus. 3akoH COXpaHEHUS YHEPTUU.

13. ®uzuka B mIKoie. DNEKTPOHHBIE YpPOKU M TeCThl. MoleKymsipHasi CTPYKTypa
Marepuu. BHyTpeHHsIs1 sHEpTHsl.

14. ®u3zuka B MmIKOJE. OJEKTPOHHBIE YPOKU U TECThl. DJIEKTPUUYECKHE MOJIS.
MarsuTtHbI€ TTOJIA.

15. ®u3uka B MmIKoyie. ODJIEKTPOHHBIE YPOKHM U TECThl. ODJIEKTPUUYECKUM TOK.
[lonyueHnue u nepenayva AEKTPOIHEPTUU.

16. VYpoxu ¢usuku Kupunna u Medonus . 10,11 kmacc.

17. Ypoku PU3MKHN C MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH. 7-9 KI1acChI.
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