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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH U TpeOOBAHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboveid mporpammbl BocnuTaHusd M KoHuenuuu npenogaBaHus y4eOHOro
npeaMera «Dusuka.

Conmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TIpaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
JeSITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3uke yduTBIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peamusanuu  TpeboBanuiin ®I'OC OOO K TmIaHUPYEeMBIM JIMYHOCTHBIM U
METallpeIMETHBIM  pe3yibTaTaM  OOy4YeHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX yUEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[TporpammMa 1o ¢u3uKe ycTaHaBIMBAET pacHpeieseHHe y4eOHOro Marepuasa 1o rojaam
o0yueHusi (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YYECHHUS] TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUSA NPEAMETHOIO COJCpXKaHUA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXCsl.

[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUs METOJMUECKON MOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomMued U (puznyeckoi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
IO3HAHUS, TO €CTh CII0CO0a NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OpHa W3 TJIaBHBIX 337ad (U3MUECKOro 00pa3oBaHUS B CTPYKType o0Imero odpa3oBaHus
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSCHATD SBJICHUS;
OILICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;
UHTEPIPETHUPOBATH JAHHBIE M UCIIOIb30BaTh HAyYHbIE JOKA3aTEIbCTBA JJIS TIOJTYYEHUS BBIBOIOB.

[lenn usyueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHHS ONpPENEIECHBI B
Konuenmuu npenojaBanus yde6Horo npeamera «®duznka» B 00pa30BaTEIbHBIX OpraHU3AIMAIX
Poccuiickoit ®enepanuu, peaau3yroUMX OCHOBHbIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yTBep)KAEHHON pemenneM Komernn MunncrepctBa npocsemienust Poccuniickoit denepannn
(mpotokon oT 3 nexkadpst 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3nKH:
npuoOpeTeHne HMHTepeca M CTPEMIICHHs OOy4arollMXcs K HayuYHOMY H3YUYEHMIO TPHPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUs U (POPMHUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOILIEHHS K OKPY KAIOLIUM SBJICHUSM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa M3yueHHUs] OCHOB CTPOEHUS] MaTepuu
U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3MKHU ISl Pa3BUTHUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEICTaBICHUI O BO3MOXHBIX cepax Oyaymied npodeccHoHalIbHONW esATeNbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOJATOTOBKA K JaJIbHEHIIIEMy OOYYSHHIO B 3TOM HAIPABJICHHH.

JocTiwkenne STUX 1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHus 00eCIIeUunBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



nprOOpeTeHNEe 3HAHWKM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpHOOpEeTEHNE YMEHUH ONMUCHIBATH W OOBSICHITH (DU3MYECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJTy4YEeHHBIX 3HAHUM;

OCBOEHHE METOJIOB pEeUICHHS MPOCTEHIIUX PacUETHBIX 3aJad C HCIOJIb30BaHHUEM (DHU3HUECKUX
MOJIEJICH, TBOPUYECKUX U MPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWH HAOMIOaTh MPUPOJHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIA0OpATOPHBIC
paboThl U SKCIEPUMEHTAIbHBIE UCCIIE0BAHUS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTHUYECKOE OIICHUBaHUE HH(DOpMAIHH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON JeATEIBHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHL) Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HezeNnio).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeIbHBIA XapaKTep, YYUTEIh JelacT BBHIOOP MPOBEACHUS Ta00OpaTOPHBIX paboT H
OTIBITOB C Y4ETOM UHIUBUIYATbHBIX OCOOCHHOCTEH 00YyJarOIIUXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIPeIaraeMbIX B PaMKax OCHOBHOT'O T'OCYTAPCTBEHHOT'O 3K3aMeHa 10 (hU3HKe.
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Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUA: MEXAHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Dusndeckue HPUOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHIL.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAyKH HM3Y4aroT Mpupoay. EcrecTBeHHOHayuHBIN
METOJI TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

Mexanuueckue, TEIIOBbIE, JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MpoLeaypa MPSIMBIX U3MEPEHHUH aHAIOTOBBIM B LU(GPOBBIM IPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTosTHUM.

H3mepenune o6bEMa KUIAKOCTU U TBEPIOTO TENA.

Onpenenenue pasmMepoB MaJbIX TEl.

W3mepeHue teMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATYPhI.

[IpoBenenune uccienoBaHus MO NPOBEPKE TMIOTE3bl: JATBHOCTh MOJETA IIAPUKA, MYLIEHHOI'O

TOPH30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeIE€HUSI 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. BzaumopelcTBHEe dYacTHI] BellecTBA: NPUTSDKEHHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MeEXIy CBOICTBaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
HaGmronenue nuddysumn.
Habmonenune siBneHuil, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHULl BELIECTBA.

Jlabopamopusie pabomul u onvimot.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (potorpaduii).
OnbITh! IO HAOJIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra3oB.
OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiCTBUE TeJl.

Mexannueckoe nBrkeHHe. PaBHOMEpHOE W HepaBHOMepHoe aABMkeHue. CKOpOCTb.
Cpenssist CKopoCTh ITPH HEPAaBHOMEPHOM JBMKEHUH. PacuéT myTH 1 BpeMEeHU IBHIKEHUS.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3ammopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JBMXKEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIE 00bEMa BElIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Tten. Cuna ympyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JHWHAMOMETpa. SIBleHHe TArOoTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHerax. Bec tena. HeBecomocTh. CnojkeHue Cuil, HallpaBJIEHHBIX IIO
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oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.
Hemoncmpayuu.
Hablnonenrne MexaHU4ecKOro JBUKEHHUS Tea.
N3mepenne cKopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBaeHUS MHEPIUH.
Habmoienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TEJl.
CiokeHue CuJl, HalpaBJICHHBIX MO OJTHOU MPSIMOIA.

Jlabopamopusie pabomsl u onvinot.

OmpeneneHnue CKOPOCTH PaBHOMEPHOTO ABMKEHHS (IIapuKa B JKUIKOCTH, MOJENU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa [0 HAKIIOHHOW TJIOCKOCTH.
OripezenieHne mIoTHOCTU TBEPOTO Tea.

OnbIThl, JEMOHCTPUPYIOIIHME 33aBHCHUMOCTh pacTshkeHus (aedopmamnuu) MpPYyKUHBI — OT
IIPUJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Tela U Xapakrepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS U yBEIMYCHUs 1aBlieHus. [aBnenue ra3za. 3aBUCUMOCTD
JaBJeHUs ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TEIaMH, KHUIKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecss cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3MYIIHOMN
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTtmochepHOro aaBiieHUS. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teo. BrITankuBarolias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCcy/Isbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTHU
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue maBaHUsS TeIN: TUIABAaHUE WJIM TOTPYKEHHE TENl B 3aBHCHUMOCTH OT COOTHOIICHUS
MJIOTHOCTEN Tejla U KUJKOCTH.

Jlabopamopmnwvie padbomut u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOW B JKUIKOCTH YaCTH
Tena.

OrnpeneneHre BHITAJIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha TENO, HOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWJIBI, JEUCTBYIOIIEH HA TEIO B MKUJIKOCTH, OT
MAacchl Tena.

OnbITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAIKMBAIOIICH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
KUAKOCTU, OT 00BEMA MOTPYKEHHOH B )KUIKOCTH YACTH TeJIa U OT IIIOTHOCTH JKUKOCTH.
KoHcTpynpoBanne apeoMerpa WM  KOHCTPYMPOBAHHME JIOJKM U OmpenereHue  eé
IPy30I0ABEMHOCTH.



o

Pazgen S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanunueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvinot.

Omnpenenenne pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MMOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

N3yueHue 3aKkoHa COXpAHEHUSI MEXAHUYECKON SHEPI M.
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Pasnen 1. TenioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BemiecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJd. OIbITbl, NOATBEP)KIAAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJKOIO U Ta3000pa3HOro COCTOSHUM BelecTBa. Kpucramuinueckue u
amop¢usble Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIECHUA. TeruioBoe
pacUIMpEHNE U CKaTHUE.

Temneparypa. CBsA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacTHIL.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHHUs BHYTpPEHHEM »JHEpruu: TeIuionepenadya u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTD, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TEmIoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TermioBoe
paBHOBecHe. YpaBHEHHUE TeIUloBoro OasaHca. IlnaBieHue m oTBepleBaHHE KPUCTANIMYECKUX
BEleCTB. YAenbHas Termjaora miuaBieHus. [lapooOpa3oBanume u konjeHcarus. lcnapenue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHUIIECHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunuunsr pabotbl TemnoBelx aAurareneil KIIJ[ rtemmoBoro nBurarens. Temnosbie
JIBUTATEIH U 3alIUTa OKPYkKarOLEH Cpeibl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIpOLEccax.

Hemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nuddysun.

Habmonenune siBaeHunit cMauMBaHus U KaWUISIPHBIX SBJICHUM.

HaGnroeHue TeminoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a Npu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! Tennonepenayn.

OxnaxaeHre Npu COBEPLUIEHUN PaOOTHI.

Harpesanue npu coBepieHUN padOThl BHEIIHUMU CUJIaMHU.

. CpaBHEeHUE TEMIOEMKOCTEH pa3IMYHBIX BEIIECTB.

. Habmronenne kunenus.

. HabmoieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
. Mozenu TEeIUIOBEIX ABATATENEH.

Jlabopamopuwie pabomul u onvimot.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnpITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEHN U TBEPABIX TEl.
Omnpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPHIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JTaBJICHHS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIAKICHUS.
[TpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA YKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.
Habmoienue m3MeHeHus BHYTPEHHEH SHEPIUM Tejla B pe3ysibTare TeIulonepenaun u padboTsl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIINBAHUN XOJIOJHOU U TOpsiueit BOJIBI.
OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUINHAPOM.
Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.
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HccenenoBanue npouecca UCIapeHusl.
OrnpezesieHre OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.
Ornpenenenne yaelnbHON TEIIOTHI IUIaBICHUS JIbJIA.

Pa3nen 2. DjiekTpuYecKHe H MATHUTHBIE SIBJICHHUS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzanmonelicTBre 3apsyKEHHBIX
ten. 3akon Kyiona (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUSI 3apsKEHHBIX T OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cynepno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOTrO TOKa. McTOUuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B KUJIKOCTSX U Ta3ax.

Onektpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma i ydacTKa LEMH.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHua. DiekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTKoe 3aMbIKaHHe.

ITocrosiHHbIE MarHuThl. B3auMonencTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJE.
MarnuTtHoe noje 3eMJId U ero 3HaueHHe JUIs )kU3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3nekTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
OnektporedHeparop. CrocoObl TOJYYEHHUS HJICKTPUYECKOW DJHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa pona aNeKTpUUYECKUX 3aps/I0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEIl.
YCTpOoKCTBO U AEUCTBUE IIEKTPOCKOIIA.

DIeKTpOCTaTUYECKAsT MHIYKIIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

N cTouyHNKM TOCTOSIHHOTO TOKA.

JlercTBUA 2IIEKTPUYECKOTO TOKA.

. DIEKTPUYECKHUI TOK B )KUJIKOCTH.

. 'a30Bblii pa3psa.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUYECKOr0 HANPSKEHUS. BOJIBTMETPOM.

. PeoctaTt 1 MmarasuH cOnpoTUBIIECHUMN.

. B3aumozaencTere noCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOXHOCTH Pa3JIeJICHHs TTOJIFOCOB MarHUTAa.
. MoaenupoBaHre MarHUTHBIX MOJIEW MTOCTOSIHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JlelicTBME€ MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

22.
23.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
Onbitel @apages.
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3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHMS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.
OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TU3JIEKTPUKH.
COopka u mpoBepka pabOoTHI NMEKTPUIESCKON IIENH MOCTOSHHOTO TOKA.
W3mepeHne U peryaupoBaHue CUIIbI TOKA.
W3mepeHue u peryinpoBaHue HaPsHKEHNUS.
HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKa, HIYIIETO 4YE€pe3 pPEe3UCTOp, OT CONPOTUBICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO CONPOTUBIIEHUS] TPOBOJHUKA OT €r0
JUIMHBI, IJIOLIAAH ITOIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHUS HAINPSHKEHUW TIpU MOCIEAOBATEIIbBHOM COEJUHEHUU JIBYX
PEe3UCTOPOB.
[IpoBepka npaBuia 7151 CUIIbI TOKA MTPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UIYILIEr0 YEPE3 PE3UCTOP.
OrnpezneneHne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HANPSKEHUS Ha HEH.
Onpenenenne KII/] narpesarensi.
HccnenoBanre MarHUTHOIO B3aMMOJEMCTBUSI IOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MIPU UX O0bEIUHEHUH U Pa3elICHUN.
UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYLIKH ¢ TOKOM U MarHuTta
OT CUJIBbI TOKA U HaIIPaBJICHUS TOKA B KaTYIIKE.
N3yuenune neiicTBUS MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padboThl AIEKTPOABUTaTENS.
N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.
OnBITHI IO MCCIIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHAYKLUU: UCCIEI0BAaHUE M3MEHEHUN
3HAYEHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.
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Paznea 1. Mexannuyeckue siBJeHHUS.

Mexanuueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMosuHeliHoe nBmkenne. CBoboHoe majgenne. OnbITh
[Nanunes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpaimenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepssiii 3akon Herotona. Bropoii 3akoH Hptorona. Tpertuit 3akon Herorona. [lpuniun
CYNEPIIO3ULUHU CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMSI, CUJIa TPEHUS
MIOKOSI, IPYTH€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJCHUS.
JBuxenue 1uaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTh. Heecomocts u
Neperpy3Ku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshbkecTu.

Umnynec tena. M3meHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHHE.

Mexanudeckasi pabota ¥ MOUIHOCTh. PaboTa Cuil TSDKECTH, ympyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

HaGnronenne MexaHU4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHue MyTeil U TPaeKTOpUN ABMXKEHHS OJTHOTO U TOTO € Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCUY€Ta.

N3mepenne CKOpOCTH U YCKOPEHHUs MPSIMOINHENHOTO JIBUKCHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmronenne ABM>XeHUS Tesa 0 OKPY>KHOCTH.

HaOnronenne MexaHHMUECKUX SIBICHHUH, MPOUCXOMAIIMX B cucteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUN OTHOCUTEIBHO KaOUHETa (PU3UKU.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBI.

Habmronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHune Beca Tena pu yCKOPEHHOM JIBUKECHUH.

. Ilepenada nMiryabca npu B3aUMOJEHCTBUH TEIL.

. IIpeoGpa3zoBanust SHEPTHU IPU B3aUMOJEHCTBUU TE.

. CoxpaHeHre UMIyJIbca MPU HEYNPYTOM B3aUMOJECHCTBUU.

. CoxpaHeHune nMIyJbca Ipyu abCOIOTHO YIPYTrOM B3aUMOJICHCTBUY.

. HabmoieHne peakTHBHOTO IBHKEHUS.

. CoxpaHeHne MeXaHU4eCKOM SHEPrUU IPU CBOOOJHOM A ICHUH.

. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPH JBUKEHUHN Teja MO ACHCTBUEM ITPYKHUHBI.

Jlabopamopuvie pabomsl u onvimot.
KoncTpynpoBanue Tpakra i pa3roHa U JajdbHEUIIEro paBHOMEPHOTO JBMKECHUS IIapuKa WU
TEJICKKH.
Omnpenenennue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM JIBUXKEHUS IIapuKa MO0 HAKJIOHHOMN
IJIOCKOCTH.
Omnpenenenne yCKOpeHus Tella Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPCHHOM JBIDKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CIIM NP PABHOYCKOPEHHOM JIBM)KEHUHM 0€3 Ha4aabHOW CKOPOCTH MYTH
OTHOCATCA KaK P/ HEYETHBIX YHUCCJl, TO COOTBCTCTBYIOIHEC IIPOMEIKYTKHN BPCMCHHU OAWUHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIbHOTO JIaBJICHUSI.
Onpenenenne KodhHUIIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPY>KUHBI.

Omnpenenenne pabOThI CHUIIBI TPSHHS TPU PABHOMEPHOM JBMKCHHH Tella 10 TOPU30HTAIBHOMN
MIOBEPXHOCTH.

. Onpenenenne pabOTHI CUJIBI YIIPYTOCTU TPU MOJBbEME TPy3a C UCTIOIB30BAHUEM HEIOIBIKHOTO

U TIOJIBUYKHOTO OJIOKOB.
N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3znea 2. Mexann4eckue K01€0aHUA U BOJIHBI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOMA, YacToTa,
aMIuMTyaa. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mnpu
K0JIeOATEITHbHOM JIBUKCHUU.

3aryxarmue konebanus. BeiHyx)aeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbIe U onepeyHbie BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmroienue xonebanuii rpysza Ha HUTH U Ha TPYKUHE.
Habumronenne BbIHY X /1€HHBIX KOJeOaHU U pe30oHaHca.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmroenre 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe3oHaHC.
Jlabopamopmnwvie padbomot u onvimol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproa KojeOaHuii MOABEIIIEHHOTO K HUTH IPpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIepro/ia KoieOaHui NMpy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, OABEIICHHOTO K HUTH, OT MacChl rpys3a.
OnbITEL, JEMOHCTPUPYIOUIHME 3aBUCUMOCTH TEpHoJa KoJeOaHWil MpPYKMHHOTO MasTHUKA OT
MAaccChl TPy3a U KECTKOCTH MPY>KUHBI.
H3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nen 3. DjieKTPOMArHUTHOE MO0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 371eKTpOMarHuTHBIX BOJH. Vcmonbp30BaHue 3MEKTPOMAarHUTHBIX BOJH JJII COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

W3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas monenb cera. Mcrounuku cpera. IIpsimonuHeliHoe pacrpocTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHSI B ONITUUECKUX CBETOBOJIAX.
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. Paznoxenune Genoro cBera B CIEKTP.
12.

Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HhtoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Torydenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
[Ipenominenue cBera.
OrnTuyeckuii CBETOBO/I.
Xon Jydeit B coOuparomiei JTruH3e.
Xox Jydeil B paccenBarolleH JIMH3E.
[Toryuenue n300pakxeHUii ¢ TOMOIIBIO JINH3.
[Tpuntun neiictBus doroamnmapara, MUKPOCKOTA U TEIECKOIIA.
Mogenn ria3sa.

[Tonyyenue 6enoro ceera Npu CIOKEHUU CBETA Pa3HbIX 1[BETOB.
Jlabopamopuwvie padbomut u onvimol.
HccnenoBanue 3aBUCMMOCTH YIUIa OTPAXKEHHsI CBETOBOTO JIy4a OT yIJla MaJeHUs.
N3ydeHue xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHUSI CBETOBOIO JIy4a OT YIVIa IIAJCHMs HAa IPaHULE
«BO3yX—CTEKJIO».
[TonyyeHnue n300paxeHuit C MOMOIIBIO COOMPAIOLIEH JTUH3bI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUICCKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnBITHI IO BOCIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBBIE (PUIIBTPBI.

Pazgen 4. KBanToBbIe sIBJIEHUS.

OmneiTel Pesepdopnaa u nmnanerapuas moaens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PanuoaktuBHOCTh. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas wmogens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. [lepuon
NoJTypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiyy. 3aKOHbI COXPAaHEHUs 3aps0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHbIX siep. CBs3b Macchl U sHepruu. Peakumu cuHte3a W AeneHus sjaep. Mcrounuku
sHeprun CosHIa U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUS paguOAKTUBHBIX U3IyUYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOMICHHUS.
CrnieKTphl pa3aMyYHbIX I'a30B.
CnekTp Bojopoaa.
Habmionenue TpexoB B kamepe Busbcona.
Pabora cuéruyrka HOHU3UPYIOMIMX U3TYUEHHI.
Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopnwvie padbomovt u onvimol.
HabmiofeHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBaHue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IHoBTOPHUTEJIBbHO-00001IAK0 M MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONIMI  MOAY/Ib MpEAHA3HAYEH [UId CHUCTEeMaTU3aluu |
0000111eHIS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUHU



BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKH K OCHOBHOMY T'OCYAApPCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yqarOUIMXCsl, BHIOPABIINX STOT YUEOHBINA PEAMET.

[Ipy wW3ydyeHUM JAHHOTO MOJYJS PpEAIMU3YIOTCS M CHUCTEMAaTU3UPYIOTCS  BUAbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIPEeIMETHBIX IUIAHUPYEMBIX PE3YyJbTaTOB 00ydeHUs, (POpPMUPYETCS €CTECTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBaHMS SBICHHNA MPUPOJbl M TEXHHKH,
OBJIQICHUE YMEHMSAMU OOBSCHATh (PU3UUECKUE SIBJICHUS, IMPUMEHSSA IOJyYE€HHbIC 3HAHMUA,
pemath 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[TpuHIMNMAIBHO JESATEIbHOCTHBIM XapakTep AAaHHOTO pasjiesia peaqu3yercs 3a cuéT Toro,
4TO 00y4YaroLIrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM TPEAIaracTcs:

Ha OCHOBE I10JIyY€HHbIX 3HAHUN pPaclo3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KaroLIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUs (U3NYECKUX SIBICHUH, B TOM 4HCle IS
MPOBEPKH THITOTE3 U TOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBbl HauOojee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTUIECKOTO UCIOIB30BAHUS PA3IMYHBIX MICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
IPEBPALLECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUI0B SHEPTUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

N3yuenne QU3MKM HAa ypOBHE OCHOBHOIO O0OLIEro oO0Opa3oBaHMs HAIpPaBICHO Ha
JOCTUKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB.

B pesynbrate u3yueHus (GU3MKH Ha YPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHUS Yy
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAaThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUS:
- NpPOSIBJICHHE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOW (pm3ndeckoi
HayKH;
- IEHHOCTHOE OTHOIICHHUE K JOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYUMBIX M STHUECKUX
po0JeM, CBI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JTOCTHXKEHUN (U3HKHY;
- OCO3HAHME BAKHOCTU MOPAJIbHO-ITUYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;
3) acTeTMYECKOr0 BOCIIMTAHMS:
- BOCIIPHUSTHE 3CTETUYECKMX KauecTB (PU3MUECKONM HayKu: €€ TapMOHHYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
- OCO3HaHUE LIEHHOCTH (PU3NYECKOI HayKH KaK MOLIHOIO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBbI
Pa3BUTHUSA TEXHOJOTHI, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHu KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
- OCO3HAHME IIEHHOCTH 0e30macHOro oOpas3a KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IPaBHJI OE30MaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOpOrax, ¢ 3JEKTPUUYECKUM U
TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBHUSX;
- c(OpMHUPOBAHHOCTh HaBbIKa pediIeKCHM, MPU3HAHKWE CBOETO IpaBa Ha OIMIMOKY M TaKOro ke
IpaBa y JIpyroro 4eioBeKa;
6) TPyA0BOro BOCIIMTAHUS:
- aKTHUBHO€ y4acTHE€ B DPELIEHUH NPAKTHUUECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aly, TOpoja, Kpasi) TEXHOJIOTHYECKON M COLMAIIbHOW HaNpaBIEHHOCTH, TPEOYIOLIMX B
TOM 4ucie U GU3NYECKUX 3HAHU;
- HHTEpEC K MPAKTUYECKOMY H3yUeHUI0 podeccui, CBI3aHHbIX C (PU3UKOM;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
- OpHeHTalMs Ha NpUMeHeHue (U3MUECKUX 3HAHMU [UIsl peleHus 3agad B o0jacTu
OKpYXaroIle cpejibl, IIIAaHUPOBAHUS MOCTYIKOB M OLEHKH HMX BO3MOXHBIX IMOCIEICTBUI IS
OKpYXarolle cpenpl;
- 0CO3HaHMeE INT00ANBHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0IeM U MMy Tel uxX peuieHus;
8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COMAJIBHON U NPUPOJHOM Cpeabl:
- MMOTPEOHOCTh BO B3aWMOJCHCTBUU MPU BBHIMOJIHEHUH MCCIEJOBAHUN M MPOEKTOB (U3NUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;
- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO I€ATENbHOCTb;
- TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie GOpPMYIUPOBATH UJEH, MOHATHUS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;
- OCO3HaHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUM;
- CTpEMJICHHE aHAJM3UPOBATh M BBISABJIATH B3aMMOCBS3HM IPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCITIOJIb30BaHUEM (DU3NYECKUX 3HAHUIA;
- OIICHKA CBOMX JCWCTBUI C y4ETOM BIHMSIHUA HA OKPYKAIOIIYIO CPEay, BO3MOXKHBIX TJI00aIbHBIX
MOCIICACTBHM.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(GOPMHUpPOBaHBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCAJbHbIE Yy4ueOHbIE JEHCTBUS, KOMMYHHKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHBIC ICHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3zoBble Jlornyeckue a1ecTBUA:
BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHN);
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIaccU(UKALUKU, OCHOBAHUA Il 000OLIeHUs u
CpaBHEHHS;
BBISBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B paccMaTpuUBaeMbIX (akTax, MaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU M3YyYEHUH (DU3MUECKUX SBICHUN U MPOIIECCOB,
JienaTh BBIBOJBI C UCIIOJb30BAaHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUN, BHIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUUH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3nueckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPELIEHUs, BbIOOp Haubosiee MOAXOAIIEr0 ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckme 1eiCTBUS:
MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HMHCTPYMEHT IIO3HAHMUS,
IOPOBOIUTH IO CAMOCTOSITEIILHO COCTaBICHHOMY IUIaHY OIBIT, HECIIOXKHBIA (U3NIECKUI
AKCIIEPUMEHT, HEOOIIbILIOE UCCIEI0BAaHUE (PUZUYECKOTO SIBICHNUS;
OLICHMBATh Ha TPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIUIO, IOJYyYEeHHYI0 B XOJe
MCCJIE0BAHUS I SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOTIO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;
IIPOrHO3MPOBATh BO3MOXHOE JalibHENINee pa3BUTHE (UBNYECKUX IIPOLIECCOB, a TaKkKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pa6ora ¢ undopmanmueii:
INPUMEHSTh pa3jMyYHble METOJIbl, HHCTPYMEHTHI U 3aIlpOChl NPU MOUCKE U 0TOOpe MHPOpMAIUU
WIN JAHHBIX ¢ yYETOM MpEATIORKEHHOHN yueOHOH pu3nueckoil 3ajauu;
aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIMIO PA3IMYHBIX BUAOB U
dbop™m mpeacTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO (opMy TmpeiacTaBieHMs HHpopmanmuu U
WTIOCTPUPOBATH peliaeMble 3a7aud HECIOKHBIMU CXEMaMH, AHUarpaMMaMH, WHOUW rpadukoii u
WX KOMOMHAIUSIMH.
KoMmyHnKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:
B XO7€ OOCYyXIeHHMs y4eOHOro marepHaia, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh WJIEH, HAllCJICHHbIE Ha
pelleHune 3a7auu U noepKaHue 61aroxenareaIbHOCTH OOLIEHMS;
COTIOCTABJISITh CBOM CYXJACHUS C CYXXICHUSMH JIPYIMX Y4YacTHHKOB Juainora, oOHapy>KHUBaTh
pa3ianyne ¥ CXOJCTBO MO3ULINN;
BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOJMYHO TPEJCTABISTh PE3yIbTaThl BBHIMOJHEHHOTO (DH3UYECKOrO OmbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);
MOHMMATh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHOH pabOThl INpU
peLIeHUH KOHKPETHON (pU3UUECKOM MpoOIeMBbl;



NPUHUMATD 1CJTH COBMECTHOU JIEATEIIbHOCTH, OPraHU30BBIBATh JCHCTBUS MO €€ JOCTHKCHHUIO:
pacmpenensaTs poiu, oO0CYXIaTh IMPOIECCHl U Pe3yJabTaThl COBMECTHOW paboThl, 0000mIaTh
MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHSATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HalpaBJICHUIO
U KOOPJIUHHPYSI CBOM JACUCTBUS C APYTUMH YWiICHAMH KOMaHIbI,

OIICHUBATh Ka4eCTBO CBOErO BKJaJa B OONIMI TPOIYKT IO KPHUTEPHUSM, CAMOCTOSTEILHO
c(OpPMYJIHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yUeOHbIE 1eiiCTBUS

Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHTYyalUsAX, TPEOYIOIIUX [UIS PEIICHHS
bu3nUecKux 3HAHUH;

OPUCHTHUPOBATHCS B PA3JIMYHBIX IMOAX0JAaX MPHHATUS PEHICHUN (MHAUBUIAYAIbHOE, MPHHITHE
pELICHHS B TPYIINE, IPUHATUE PEIICHUH TPYTIIOi);

CaMOCTOSITEIILHO COCTABIISITh AJITOPUTM PELICHUs (PU3MUECKON 3a/laud WM IJIaHA UCCIICIOBaHUS
C y4€TOM WMCIOMIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejiaracMbie BapUaHThI PEIICHUIA,

JieNiaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYAllMH U MpejiaraTh IilaH €€ U3MCHEHMUS,

OOBSICHATh MPUYUHBI JIOCTUKCHUS (HEIOCTHIKCHHS) PE3yIbTATOB JIEATCILHOCTH, J1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM 4YHCIE B XOJ BBIMOJHCHHUS (HU3NIECKOTO
UCCIIC/IOBAHMSI WJIM TPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MCHHUBIIMXCS CHUTYAIlHid,
YCTaHOBJICHHBIX OMIUOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATH COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4elioBeKa B XOJ€ CIopa WM JHUCKYCCHU HAa HAyYHYIO TEMY,
TIOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTOT0;

NPU3HABATh CBOE MPAaBO HA OMIMOKY MpH perieHrH GU3NYCCKUX 3a]ad WM B YTBEPKICHHUIX Ha
HAYYHBIC TEMBbI ¥ TAKOE JKe MPaBO JAPYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYyHAIOIINXCSI YMEHUI:
UCIIOJIb30BaTh TOHATUA: (PU3MUECKHE U XHUMHUYECKHE SBJICHUS, HAOIIOJACHHME, IKCIEPHUMEHT,
MOJieb, TUIIOTE3a, EAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMUECKOe [BI)KEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpHs, paBHOJEHCTBYIOIIAs cuia, JedopManus
(ynpyras, njaacTu4eckas), HEeBECOMOCTb, COOOIIAIOINECS COCY/IBI;
pasnuyath sBieHUs (aud¢ys3us, TEmIoBOe JBWKEHME YacTHIl BELIeCTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPLHs, B3aUMOJEHCTBUE TeJl, paBHOBECUE TBEPJBIX
TE€J C 3aKpeIUIEHHOM OCBIO BpAIEHHUs, Nepeaada JaBICHUs TBEPABIMU TelaMH, )KMIKOCTAMHU U
razamu, arMocepHoe JaBlIeHHE, IUIaBaHHUE TeJ, MPEBPALIECHUS MEXaHWYEeCKOM SHepruu) Mo
ONMCAHHIO HX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
buznyecKoe sIBICHUE;
pacro3HaBaTh MPOSIBICHWE H3YYEHHBIX (DU3MUECKUX SIBJICHMM B OKPY’KaIOUIEM MHpE, B TOM
yuciae (U3NYecKue SBICHHUS B NPUPOAE: NMPUMEPHI IBMKEHUS C PAa3IUYHBIMH CKOPOCTSIMH B
KUBOM W HEXHUBOH NpUpOJIE, JEHCTBUE CHIJIBI TPEHHUS B MNPUPOJE U TEXHHUKE, BIUSHUE
aTMOC(EepHOTro JaBJCHUs HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, pblYard B TeJle 4yelloBeKa, MpHu
TOM MEPEeBOJUTh MPAKTHUUECKYIO 3aJady B y4eOHYIO0, BBIJENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;



OMKCHIBATh M3yYCHHBIC CBOMCTBAa Tel W (HU3WYECKUE SBIICHUS, HCIOIB3Ys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTb, CKOPOCTh, CPEAHSAS CKOPOCTbD,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPeHUs, JaBiieHue (TBEPAOro Tena, KHUAKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIa, MEXaHUYeCKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHIIBI,
KOA((UIMEHT MOJE3HOT0 JACWCTBHUS MEXaHU3MOB, KMHETHYECKas M MOTEHIUalbHAs SHEPrus),
IpH ONHCAHWH TMPABWIBHO TPAKTOBAaTh (U3WYCCKUN CMBICT HCIOJB3YEMbIX BEIHYWH, HX
0003Ha4YeHHs] U eIWHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JTAHHYIO
(GU3HYECKYI0 BEITMYUHY C JAPYTUMHU BEITUYMHAMU, CTPOUTH TpadUKH M3yUYECHHBIX 3aBHCUMOCTEH
(bu3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOWMCTBAa Tes, (U3MUECKHUE SIBJICHUS M IPOLECCHl, HCIOJB3Yys IpaBHIia
CJIOKEHMSI CHJI (BJIOJIb OJHOM NpsIMOI), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs] MEXaHUYEeCKOU
SHEPTUU, MpPHU O3TOM JIaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

OOBSACHATH (M3MYECKUE SIBJICHHS, MPOILIECCHI M CBOMCTBA TeN, B TOM 4YHCIIE U B KOHTEKCTE
CUTyalUl MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CJIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSCHEHHWE M3 1—2 JIOTMYECKHMX MIaroB ¢ Omopod Ha 1—2 H3yuyeHHBIX CBOWCTBA
Gu3nUecKuX SABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemaTh pacuyéTHble 3a7aud B 1—2 HEWCTBUS, MCIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢dbusznyecKkue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBUE,
MOJICTABJIATH (PU3MUYECKUE BEJTMYUHBI B (DOPMYIIBI U IPOBOJIUTH PACUYETHI, HAXOAUTH CIIPABOYHEIC
JTaHHbIe, HEOOXOIWMMBbIE MJIi peUIeHHs] 3aJay, OILICHUBATh PEATUCTUYHOCTh TMOJYyYEeHHOU
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh NMPH TOMOIIM (H3UUYECKUX METOJIOB, B
OMKMCAHUU WCCIICJIOBAHMS BBIACIATH IPOBEpseMOE NPEANoNioKeHrue (TUIoTe3y), pa3audarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOIUTh OMIMOKH B XOJI€ OIbITA, JIeTaTh BHIBOIBI
10 €r0 pe3yJIbTaTaM;

MPOBOANTH OMBITHl MO HAOMIOMEHUIO (PU3NYECKUX SIBICHUNW WU (PU3NYECKHX CBOWCTB TeN:
dbopMyIMpoBaTh MpPOBEPSiEMble MPEANOJOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0 OMBITa U (HOPMYITHPOBATH BHIBOBI;

BBITIOJHATh TPSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, Oo0bEMa, CHIBI U
TEMIIEPATYPbI C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB, 3aUCHIBATh MOKA3aHUs
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHIA;

MPOBOANWTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW (pU3MYecKoi BEIMYMHBI OT Jpyrod c
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JIBHIKYIIErOCs Tela OT
BPEMEHM [BUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAJNA CONPUKOCHOBEHHUSI TEN, CHUIIbI
YIOPYTOCTH OT YJJITUHEHUS TPY)KUHBI, BRITATKUBAIONMIEH CHJIBI OT 00BbEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJI0, YCIOBHM IJIaBaHWs TEJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CleAysd MpeAo)KeHHOMY IUIaHy, (UKCUpPOBAaTh pe3ylbTaTbl MOJYyYEHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] M TpaduKoB, AeNaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHsS (U3MUECKUX BEIUYUH (TUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPJOTO Te€Ja, CHJIA TPEHHUS CKOJBXKEHHUS, JaBJICHUE BO3/yXa, BBITAIKUBAIONIAS CHIIA,
NEeICTBYIOIAsl Ha MOTPY>KEHHOE B )KUJIKOCTh TEJI0, KOOPPUIIUEHT MOJIE3HOT0 AEUCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEys MPEATOKEHHON WMHCTPYKIMH: TPHU BBIMOJIHEHUUM W3MEPEHH coOHpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHHE HCKOMOW BEJIMUMHBI;

coOJTI01aTh MpaBHUJia TEXHUKHA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pY0BaHUEM;



yKa3blBaTh HPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OAPOMETp, phlUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HaKJIOHHAs [JIOCKOCTb;
XapaKTepu30BaTh NPUHLMIIBI JEHCTBHUS HM3YYEHHBIX IPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
Omopoil Ha WX omnucanus (B TOM 4YHCIE: TOALIUITHUKH, YCTPOWCTBO BOJOMPOBOAA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMEeTp), HCIOIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH M HEoOXOoAuWMbIe (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OpMALUIO O MpUMepax) MPAKTUYECKOIO HCIOJIb30BAHUSA
¢u3nUecKrux 3HAHUH B MOBCEIHEBHOW KHU3HM I 0OeCTIedeHUsl Oe301IaCHOCTH MPHU OOpAaIeHUH C
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPY KAIOILEH CPELE;
OCYILECTBIISITh OTOOP HMCTOYHUKOB HMH(poOpManuu B MHTepHETE B COOTBETCTBHH C 3aJlaHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpaBHEHHUs Pa3IUYHBIX
MCTOYHUKOB BBLICIATh MH(POPMAIUIO, KOTOpPas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHO;
UCMOJIb30BaTh TPU  BBIIOJHEHUHM YYEOHBIX 3a/JaHUNl HAay4HO-TIOMYJISIPHYIO JIMTEPATypy
(GU3NUECKOT0 CONEpKAHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE 2—3
UCTOYHUKOB MH(POpPMaLUK (PU3NUECKOr0 COAEpKaHMsI, B TOM 4HCie MyOJMYHO JeNlaTh KpaTKue
coOOImIeHNsT O pe3yibTaTax IPOEKTOB MM YYeOHBIX HCCIEAOBAHHMA, MPH 3TOM TPAMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BHICTYIJICHUE
MPE3EHTALUEN;
IIPY BBITTOJIHEHUH YYeOHBIX MPOEKTOB W MCCIEIOBAHUN pacrpeiessTh 003aHHOCTH B TPyTIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMH 33JladyaMHM, CJEIUTh 3a BBIIOJHEHMEM IIJlaHa JEHCTBHIA,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:
UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKME M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACHIIIICHHBI Tap, BI&KHOCTh BO3yXa, TEMIepaTypa, BHYTPEHHSS DHEPIHUs, TEIUIOBOU
JIBUTATEIlb, O3JEMEHTApHBIA DSIEKTPUYECKHH 3apsl, 3JEKTPUYECKOe II0Jie, MPOBOJHUKU U
TVDJICKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIUIOBOE pacIIMpeHHe M C)KaTue, Terionepeaaya, TeMIoOBOe paBHOBECHE,
CMauyuBaHMe, KalWUISPHbIE SBJICHUS, UCIApEHHE, KOHJEHCALlUs, TUIABJICHUE, KPUCTAILTU3AIH
(oTBepneBaHUE), KHIIEHHE, Terlonepenaya (TEMIONPOBOJHOCTb, KOHBEKLHUS, W3IyYEeHUE),
AIIEKTpU3AlMs TeJ, B3aUMOJEHCTBHE 3aps/ioB, ACUCTBUS DSJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMBIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, ACWCTBHE MAarHUTHOTO TOJSI HA MPOBOJIHHUK C TOKOM,
AIIEKTPOMAarHUTHAs MHIYKIHA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YUYCHHBIX (U3UYECKUX SIBICHHH B OKPYXKAIOIIEM MHpPE, B TOM
qucie GU3NYecKue SBJICHHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHUE M KaWIIISIPHBIC SBICHUS B
npupojie, KpUCTAJUIBI B IIpUpoe, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUUYECKHe SIBICHHs B aTMocdepe, 2IeKTpHIECTBO
KUBBIX OPraHMU3MOB, MarHWTHOE TOJie 3eMJH, APEi] TMOITIOCOB, POJIh MATHHUTHOTO TIOJS JUIS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM NEepPEBOIUTH MPAKTUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHN ) (PM3UUECKUX SBJICHUM;



ONHKCBHIBATh M3Y4YCHHbIE CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3UUECKUe
BEJIMUYMHBI (TeMIlepaTypa, BHYyTPEHHs SHEPIHsl, KOJIMYECTBO TEILIOTHI, yAEIbHAs TEIJIOEMKOCTh
BElIeCTBa, yJelbHAs TEIUIOTa IUIABJICHUS, yJAeJIbHas TEIUioTa MapooOpa3oBaHUs, YAeNIbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOI(P(GUIMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIIWHBL,
OTHOCHUTEIIbHAs BIAXXHOCTh BO31yXa, DSJEKTPUUECKUN 3apsl, CHJIAa TOKa, D3JEKTPHUUECKOe
HaNpsDKEHUE, COMPOTHBIICEHUE MPOBOJHHUKA, YICIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMUCAHUM HPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYCHUS U €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH TIpauKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS W TPOLECCH, HCIOJIB3YS OCHOBHBIC
MOJIO’KEHUS MOJICKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHHS BEUIECTBA, IPUHIIUII CYNEPIIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsaa, 3akoH OMa i yyacTka Ielu,
3akoH Jlxoyns—JIeHma, 3aKOH COXpaHEHUs SHEPruu, MpPU OTOM JaBaThb CIIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3alUCHIBAaTh €T0 MAaTEMAaTUUYECKOE BbIPAKEHHUE;

OOBSICHATH (PU3MYECKUE MPOIECCHl M CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIC CBSI3U, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX HIaroB ¢ OMOpoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UYECKUX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemats pacuéTHble 3aJaud B 2—3 JEWCTBUA, UCHONB3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIA pEIIeHUs 3ajadd, BBIOUpAaTh 3aKOHBI U  (POPMYJIBL,
HeoOXOoquMble UIsl €€ pelIeHUs, NMPOBOJUTH Pacd€Tbl M CPaBHHUBATh IOJYYEHHOE 3HAUEHUE
bu3nYeCcKOil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh NpU TOMOIIM (U3UUYECKUX METOJIOB,
UCIIOJNIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIOKEHUE, OLEHUBATh
IIPABWJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,

IPOBOJUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(kanwIIspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJICHHSI BO3JlyXa OT €ro o0béMa, TeMmIleparypsl,
CKOPOCTH IIpoLlecCca OCTBIBAHUS M HarpeBaHWs IIPU M3JIYyYEHUH OT ILBETa W3IIydarolei
(moryomaroiei) MOBEPXHOCTH, CKOPOCTh HMCHApEHHs BOABI OT TEMIIEPATypbl >KHJIKOCTH M
wionaad €€ IMOBEPXHOCTH, DJEKTPHU3aMsA Tl M B3aUMOACHUCTBHE DJJIEKTPUUECKHMX 3apsloB,
B3aMMOJICHICTBHE IOCTOSHHBIX MAarHMTOB, BU3yaJlM3allksl MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuToB, JIEHMCTBUS MArHUTHOIO TOJS HAa NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMra,
CBOMCTBa  3JEKTPOJBUTATENsl  IHOCTOSHHOITO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
NPENONI0XKeHUs, cOOMpaTh YCTaHOBKY W3 MPEJIOKEHHOr0 OO0OpYJIOBaHUS, OMUCHIBATH XOJ
omnbITa U (pOPMYIHPOBATH BHIBOBL;

BBITNIOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIHLHON BIIaXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsI C HCIOJb30BAHMEM AaHAJIOTOBBIX NMPUOOPOB M JAaTYMKOB (PU3MUECKUX BEIUYHH,
CPaBHMBATh PE3yJbTAThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOMIOTHON MOTPEIIHOCTH;

MPOBOJIUTh WCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (M3MYECKON BETWYMHBI OT JIPYyrod ¢
HCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHBJIEHMSI MPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAIU IONEPEUYHOr0 CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJIHHUKA,
CHWJIBI TOKa, WAYIIETO0 4epe3 IPOBOAHHMK, OT HANpPsDKEHHMs Ha IPOBOJHUKE, HCCIEI0BAaHUE
MOCNIEAOBATENbHOIO W MapajyieIbHOIO  COEJUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHHUSI, CIeIys IPEUI0KEHHOMY TUIaHy,
¢bukcupoBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUAE TaOMUI U TpaduKOB, JeaTh
BBIBOJIBI 110 p€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHBbIE M3MEpeHHs (U3NUYECKUX BENUYHMH (yAeTabHas TEeTJIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPHYECKOTO0 TOKAa): IUIAHUPOBAThH



U3MEpEeHus, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CeIys IPEUI0OKEHHOW UHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,
co0III01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS HM3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpol Ha MX ONMCAHMUA (B TOM YHMCIIE: CHCTEMa OTOILJIEHUS JOMOB, I'MTPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUECKOM SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IIPUMEpPHI), DJIEKTPUUYECKHE IPEAOXPAHUTENH,
JJIEKTPOMArHuT, S3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), MCIIOJb3Yysl 3HAHUS O CBOWMCTBax
¢u3nUecKux ABICHUIA U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM H
CXEMaTH4YHBIM pPHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEepMOC, ICHUXPOMETp, TUIPOMETD,
JIBUTATEb BHYTPEHHEIO CrOPAaHMsl, 3JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMbI 3JIEKTPHUUECKHUX
Lenel ¢ MOoCIe0BATENbHbIM U MAapajuIebHbIM COSAMHEHUEM 3JIEMEHTOB, Pa3iinyas YCIOBHBIE
0003Ha4YEeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;
IPUBOJIUTH MPUMEPHl (HAXOAUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 0OpalleHUH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBBS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKarollel cpere;
OCYILECTBIIATh MOUCK HH(popMaruu Qusnyeckoro cojepxkanuss B VHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAaHUW U NOYTEM CpaBHEHHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(OPMaLIKIO, KOTOpas SBJISAETCS IPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUNl HAayYHO-TIONMYJISIPHYIO JIMTEPATypy
(du3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMH(GOpPMALMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCbMEHHBIE M KpPaTKUE YCTHBIE COOOIEHus, 00001mas nHpopmaruo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOTO COJIEpKaHMs, B TOM YHCIE MyOJUYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIIEN0BATENbCKON JIEATENbHOCTH, HpPU 3TOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIIJICHHE
MPE3EHTALNE;
IIPYU BBIMOJIHEHUN Y4YEOHBIX NMPOEKTOB M UCCIENOBAaHUM (PM3NYECKUX MPOLECCOB PACHpPENEsTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMHU, CJIEUTh 3a BBINOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JeSTeNIbHOCTh ~ IPYNINbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MPOSBIASA
TOTOBHOCTb pa3peliath KOH(PIUKTHI.

K xonny oOydeHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:
MCIIOJIb30BAaTh MOHATHSA: CUCTEMA OTCUETA, MaTepUaIbHasl TOUKA, TPAEKTOPHUS, OTHOCUTEINBHOCTh
MEXaHUYECKOTO JIBUOKEHUA, nedopmarus (ympyras, TIJIACTHYECKas ), TpEHHUe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEpPerpy3Kd, LEHTP TSKECTH, aOCOIIOTHO
TBEP/I0E TENO, UEHTP TKECTH TBEPAOTO Tela, paBHOBECUE, MEXaHUYECKUE KOIeOaHusI U BOJIHBI,
3BYK, MH(pa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbI MCIYCKaHUs U IMOTJOLIeHUs, anbda, Oera- u
ramma-Mu3J1y4eHHUs, U30TOIbI, IAEpHAasl YHEPTeTHKA;
pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJIMHEHHOEe JBH)KEHHE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOEe JBHXKEHHE, CBOOOJHOE TaJeHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHME TeJ, PEaKTHBHOE J[BHXKEHME, KoyiebaTelbHOe
JIBUKEHHE (3aTyXalolle U BbIHYXKJICHHbIE KoJieOaHMsI), pE30HAHC, BOJIHOBOE JIBH)KEHUE,
OTpaXKCHHE 3BYKa, IPSMOJMHENHOE pacHpOCTPaHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jokKeHHe OeIoro CBeTa B CIEKTP U CIOXKEHHE



CHEKTPAJIbHBIX IIBETOB, AMUCIEPCUSl CBETa, €CTECTBEHHAs DPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CIEKTpa W3JIy4YEHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh IPOSIBICHUE HM3YYECHHBIX (DU3MUECKUX SBJICHUH B OKpYXKaloLEeM Mupe (B TOM
yuciae (QU3NUECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABM)KeHHE aHeT CosHeuHoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJl, ONTHYECKHE SIBICHHUS B
npupoje, OuoIornvyeckoe ACWCTBUE BHUIUMOTO, YIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3Iy4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMoaKTUBHOE
U3JIy4YE€HUE MPUPOJHBIX MHUHEPAJIOB, ACHCTBHE paJUOAKTUBHBIX HW3JIyYEHUN Ha OpraHu3M
YeJI0BeKa), IIPU 3TOM IEPEeBOUTh IPAKTUYECKYIO 3a/1ady B y4eOHYI0, BBIICIATh CYIIECTBEHHBIE
CBO¥CTBA (IPU3HAKK) PU3UUECKUX SIBICHUN;

ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONb3Yys (HU3NUIECKUe
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMenieHle, IMyThb, yIJioBas CKOPOCTb, CHUJIa TPEHUs, CHJA YIPYrOoCTH, CHJIA TSKECTH,
YCKOpEeHHE CBOOOJIHOTO MajieHUs, BEC Tejla, MMITYJbC Tejla, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTh, MOTEHLMAJIbHAS SHEPIUs Teja, MOJHATOIO HaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKATOM NpYKUHBI, KHHETHYECKas SHEprusi, IMOJIHAs MeXaHUYecKas
SHEprus, NEepUoj] M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIIEHHUS Cpeibl), NMPH ONHUCAHUM IPABUIIBHO TPaKTOBAThH
(GU3NIECKUN CMBICIT UCTIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS W €AUHUIIB (PU3NICCKUX BEITUYHH,
HaXoJIuTh (OPMYJbl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIMYMHAMH,
CTPOUTH IpaMKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKUE SBICHUS W MPOIECCHl, HCHOIb3Yys 3aKOH
COXPAHEHMsI SHEpPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLMII CYNEpPIO3ULMU CHJI, PUHLIUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHbI
OTpaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsJ0BOIO M MAacCOBOIO YMCEN NpU
AJIEPHBIX pPEaKUUsAX, MPU TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCBIBATh €ro
MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3MYECKUE MPOLECCHl M CBOICTBAa Tel, B TOM 4YHMCI€ M B KOHTEKCTE CHUTYyalui
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yUCHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4K (OMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONB3YS 3aKOHbI
U (QopMyIbl, CBsA3bIBAlOIIME (PU3MUECKUE BETUYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3aJjauul
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEAOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl W (OpPMYIJbI, HEOOXOAMMBIE MJIsi PpELIeHUs, NPOBOAMTH pacuy€Thl U OLCHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HaYEHUS] (PU3NYECKON BETUUHHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh NpU NOMOIIM (U3UYECKUX METOJIOB,
UCIIOJIb3YSl ONHUCAHWE HCCIEAOBAHUS, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh TMOPSIKA MPOBEICHUS MCCIEAOBAaHUSA, JAeNaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOCHUH U OMBITOB;

IOPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Ten
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPTUU, 3aBHCHUMOCThH MEepHoia
KOJIeOaHUH MPYKUHHOT'O MaATHUKA OT MACChl I'py3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMITTUTYIBl MaJIbIX KOJICOaHWH, IPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETa, Pas3lIoKeHUE OEJIoro
CBETa B CIEKTpP, U3YUCHHE CBOMCTB M300paXEHUS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoieit JuH3e, HaOI0eHHe CIIOUIHBIX U IMHEHYaThIX CIEKTPOB U3IIy4YEeHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000py10BaHUS, OMUCHIBATH X0
OMBITA U €T0 Pe3yibTaThl, POPMYIUPOBATH BHIBOJBI,



IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUIO0 MPSMBIX HM3MEPEHMUU, ONpeIeNnss cpelHee 3HaueHHe
U3MepAeMoil BeMUYMHBI ((DOKYCHOE pacCTOSIHHE COOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAaHUEM IPSIMbIX
U3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayallbHOU
CKOpOCTH, Neproja KojaeOaH!i MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaKEHHsI CBETa OT yria MaJCHUS M yIJia NPEIOMIICHUS OT yrja MajJeHus): IJIAaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITETIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOIYYEHHOU
3aBHCUMOCTH (PM3MYECKMX BENUYMH B BUAEC TaOMMIl W TpauKOB, JENaTh BBIBOJIBI IO
pe3yJbTaTaM MCCIIEeJOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GU3NUECKUX BEIUUYMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
OpY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaeHHUs, >KECTKOCTh MPYKHUHBI,
KO3(QULHUEHT TPEHUs CKOJIbKEHMs, MEXaHW4ecKas padoTa M MOIIHOCTb, 4acTOTa M HEPUOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa CcOOMparomieit
JMH3Bl, PaJUMOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBINOJIHATH H3MEPEHHSI, CIIETYS MPEUI0KEHHOW HHCTPYKIINH, BBIYUCIISTH 3HAYCHHUE
BEJIMYMHBI M AHAJIM3MPOBATH IOJYYEHHbIE pe3yJbTaTbl C Y4ETOM 3aJaHHOH MOIPEIIHOCTH
U3MEPEHHU;

coOJIroaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIpU PadoTe ¢ JIa0opaTOPHBIM 000PYIOBAHHEM;
pa3nuyaTth OCHOBHBIC NPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuaibHas TO4YKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHEeTapHas MOJEIb
aToMma, HyKJIOHHAs MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh TPUHIMIIEI JEHCTBHS HM3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JAaTUUKHU IOJO0XKEHHUS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, 3XOJOT, OYKH, IEepUCKol, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), MCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOIB30BAaTh CXEMBI W CXEMaTHYHBIE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB MpH pPEUIeHHH Yy4yeOHo-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl IOCTPOCHUST H300paKEHNH B TUIOCKOM 3epKajie U
coOuparoIe JT1H3E;

IOPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOIO HCIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MTpHU 00pallieHUH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0POBbS M COOIONEHHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKaIOLIEeH cpene;

OCYILECTBIIATh MOMCK MHPOpMaLuu (HU3NYECKOro cojepxkanus B VIHTepHETe, caMOCTOSTENbHO
(bopMyIHpys TTOMCKOBBIM 3ampoC, HAXOAWTh MYTH OIPENEICHUs] JOCTOBEPHOCTH IOIyYEHHON
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh TPU  BBHIIOJHEHUHM Y4YEOHBIX 3aJaHUNl HAayYHO-TIOMYJISAPHYIO JIMTEPATypy
(GU3NIECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHUs HMHGOPMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(OPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro conepKaHHsl, MyOIMYHO MPEACTaBIATh pPEe3yJbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEATEIIbHOCTH, TPH 3TOM T'PaMOTHO HCIIOJB30BaTh
U3yYEHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undgposbie)
n/n NPOrpamMMbl Bcero OgITPOJII)HbIe p ﬁaKTquCKHe o0pa3oBaTtejibHbIE
padoTbI padoTbI pecypebi
Pa3nes 1. ®duszuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
1.1 ®duszuka — HayKa o MPUpoJIe 2 bubsmorexa [IOK
' https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 Bubmzorexa HOK
' https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nea 2. IleppoHayaibHbIe CBeJeHUS] O CTPOEHHH BellecTBa
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' R B https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubnuoreka [IOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHbBIC COCTOSHHS BEIESCTBA 2 bubmorexa LIOK
' p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
but6mmorekxa [IOK
31 MexaHIIeCKOe ABIKCHHC 3 1 https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
3.2 Miepups, Macca, MA0THOCT 4 . https://m.edso0.ru/7f416194
3.3 Cuita. Buner cun 14 1 2 Brbmuorexa LIOK

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

HUroro no pazgeny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Masnenue. Ilepenaya naBieHus TBEPABIMU 3 Bu6muoteka [JOK

' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo0.ru/7f416194

bu6nmoreka [IOK

4.2 JlaBICHHE KHKOCTH ° https://m.edsoo0.ru/7f416194
bubnunoreka LIOK

4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194

44 JlercTBrE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 Bbu6moreka [JOK

' HHUX TEJIO0 https://m.edsoo0.ru/7f416194

Hroro no pazneny 21

Paznen 5. Pabora 1 MOIIHOCTB. JHepPrus
bubmuoreka [IOK

>1 Pa6ora u monsocts 3 . https://m.edsoo0.ru/7f416194
bubmmoteka IIOK

52 Hpoctere mexarmsmbt S . https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK

53 Mexanmuteckas SHeprus 4 . https://m.edsoo0.ru/7f416194

Hroro no paszneny 12

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/mm OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3pen 1. TenioBblie siBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 ubmiorexa [JOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Tenonbie mpoteccht 21 2 > https://m.edséf).ru/?f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNeKTpUYeCKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJIIENCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 1 7 Egggil/?;]reeﬁsc%or{fﬂ f4181ce
bu6mmorexa [IOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 https://m.edso0.ru/7f4181ce
bubnmnoreka [JOK
24 DTEKTPOMATHHTHE HH LY KIH 4 https:// m.edsg).ru/7f418lce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHu4yeckoe JBUKEHHE U CITIOCOOBI €ro 11 1 1 bubnnoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmonencrane Teil 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
bu6nmoreka [JOK
21 Mexanmeckne konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pazjen 3. DiekTpOMarHuTHOE 10JI€ H 31€KTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 bubnuoreka [JOK
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‘ https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3nen 5. KBanToBbI€ siBJIEHH ST
bubmuorexa [JOK

51 Hcnyckanue v morioueHue cBeTa aToMoOM 4 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK

52 (TpocHIe aTOMHOr0 A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

53 slnepubie peakiui ! . https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3znea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb

6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 5 5 bubnnorexa [HOK

' Kypca ¢Gu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8 |
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27 |
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IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC

N KoJunyecTBo 4acoB aTa JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero Kontpoabubie IlpakTuyeckue W3yseHms o0pa3oBaTe/IbHbIE

padoThbI padoThI pecypcbl

1 BBoanblil nHCTpYKTaX 110 T/0. Pu3nKa - 1
HayKa 0 IpHupoe. SBIECHUS IPUPOIBI

2 dusnueckue ABICHUS 1

3 dusnyecKkre BEIMYUHBI U UX H3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue

4 TEeMIIEPaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETPA U AaTYUKaA TeMIepaTypsl"

5 MeTtoapl HayuyHOT0 no3HaHud. OnucaHue 1 bubnnoreka [JOK
(U3NYECKUX SIBIICHUH C TIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:

6 JATBHOCTH MOJIETA IIApUKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"

Crpoenue BemectBa. OMbBITHI,
7 z[(flga%ma}omlﬁe JTUCKPETHOE CTPOCHNUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBM>KeHMe 4acTHIl BEIIEeCTRA. 1 bu6mmorexa [IOK
B3aumoeiicTBue MOJIEKyI https://m.edsoo.ru/ff0a013e

9 JlabopaTtopHas pabota OnpeneneHue 1 1
pa3MepoB MaJbIX TE

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN Bubmorexa LIOK

11 BoJbI. O000IIIEHNE 10 pa3AeTy 1

«IlepBoHauaabHbIE CBEACHUS O CTPOCHUU

https://m.edsoo.ru/ff0a0378
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BCIICCTBa»

12 Mexanunyeckoe nBuxeHue. PaBHoMepHOe U bubmumoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnnoreka [HOK
13 Cxopocts. Exunumpt cropoctu https://m.edng.ru/ff0a0790
14 Pacuer nmyT 1 BpeMeHH IBHXKCHUS BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a0ae4
15 HNuepumsi. Macca — Mepa MUHEPTHOCTH TEJl. bubnnoreka [JOK
W3mepenne Macchl Tena. https://m.edsoo.ru/ff0a0c10
16 IInotHOCTHE BemecTBa. Pacuetr Macchel 1 bu6mmoreka [IOK
o0beMa Telia Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;‘1. pabora «OmpenencHue
IJIOTHOCTU TBEPOTO Teay
18 Permrenue 3agaud mo treme "IoTHOCTE bu6mmoreka [IOK
BelIecTBa" https://m.edsoo.ru/ff0al23c
19 KonTponbHas padota "Mexannueckoe
nswkenue. Macca. [InotHocTs BemecTna”
20 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. SIBnenue TaroreHus. Cuna TAKECTH.
21 Cuna ynpyrocrtu. 3akoH ['yka
JlaGopatopHnas pabora «3yueHue
22 3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
MIPY>KUHBI OT MPUJIOKEHHON CHUITBD»
23 rona Bec rena Peuterme sutas o e Butimoexa LIOK
"Crina Tsokecti” https://m.edsoo.ru/ff0al778
24 Cuna TsKecTH Ha IpyruX IUIaHETax. bubmuoreka [IOK
dusnyeckre XapaKTePUCTHKH TUIaHET https://m.edsoo.ru/ff0a1502
bubnnoreka [JOK
25 Hsmepertme cuit. Jlmamomerp https://m.edsi.ru/fanlScc
26 Bec tena. HeBecomocTh bubmorexa [IOK

https://m.edsoo.ru/ff0al778
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CnoxeHnue ABYX CHWJI, HAIIPABJICHHLIX 110

bubmuorexa [JOK

27 OJTHOM TIpsAAMOIA. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70

28 Permrenue 3agad mo reme
"PaBHoaeiicTByromias cui”

29 Cuiia TpeHus u e€ Bubl. TpeHue B Npupoe bubnmoreka [JOK
Y TeXHHKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «3yueHue

30 3aBUCHMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHUIBI JaBIICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIONITUXCS TOBEPXHOCTEH

31 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJIBI
Pemenwue 3amaq mo Temam: «Bec Temay,

32 «I"padrueckoe n300paKeHUE CHI», Egggl;l/(r);ee%asg)orﬁ/fmal 4e0
«Cunby, «PaBHOACHCTBYIOIIAS CHIDY — :
Kontponbnas padota mo temam: «Macca,

33 IUIOTHOCTBY, «Bec Tenay, «I"paduyeckoe
n3o0pakeHue crny, « CHUIb

34 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEITUYCHUS JIABJIICHUS https://m.edsoo.ru/ff0a20a6

35 JlaBrenue raza. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK
rasza ot 00b€ma, Temreparypsl https://m.edsoo.ru/ff0a2376

36 [Iepenaua naBineHus TBEPABIMU TEIAMH, bubnnoreka [JOK
JKUIKOCTSIMH U razaMu. 3axoH [lackamns https://m.edsoo.ru/ff0a25b0

37 JlaBiieHHWE B AKUJKOCTH U T'a3€, BBI3BAHHOE bubnmuorexa [JOK
EHCTBUEM CHUIIBI TSKECTH https://m.edsoo.ru/ff0a2718

38 Pemenue 3anau no teme «J/lapnenue B bubmuorexa [JOK
YKUJIKOCTH U rase. 3akoH [Tackaisy https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

39 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970

40 IMuppaBnuueckwmii mpecc bubmorexa [IOK

https://m.edsoo.ru/ff0a3136
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Manomerpsl. I[1opiiHEBOM KUIKOCTHBIN

41
Hacoc
42 AtMocdepa 3emiin 1 IPUIUHBI €€ bubmuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
43 Bec Bo3ayxa. ATmMochepHOe 1aBlieHHe https://m.edsoo.ru/ff0azbsa
44 N3mepenune armocepHOTo 1aBICHUS. bubmuorexa [JOK
Omnbit Toppuyemin https://m.edsoo.ru/ff0a2da8
45 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
16 Bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JaBIICHHE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amayd mo reme " AtmochepHoe
naBieHue"
HCTBUE )KUJIKOCTH ¥ ra3za H
48 Esrpcyn(ele{HoeﬂB (})Iilx TGHEBZP?(I/IMC,HOBEI bubmorexa [TOK
' https://m.edsoo.ru/ff0a3276
cuiia
19 sumamamaonien cu, aehersyionei 1a ubmiorera LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKCHHOE B )KHJIKOCTHY
Jlaboparopnast pabota 1mo Teme
50 «HMccnenoBanue 3aBUCHMOCTH Beca Tella B bubnunoreka [JOK
BOJIE OT 00BbEMA MOTPYIKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeNa»
bubnmuorexa [JOK
>1 Hnaare Ten https://m.edséfj.ru/fanSa%
JlaGopatopnas padora "KoHcTpynupoBaHue
52 apeoMeTpa Wi KOHCTPYUPOBAHHE JOAKH U
onpejereHue e€ rpy30no bEMHOCTH"
Pemenwue 3anay mo temam: «IlnaBanue Bubmorexa LIOK
53 cynoB. BoznyxomnaBanuey, «JlaBnenue

TBEPAbIX TCII, )KI/II[KOCTGI\/'I U 1ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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KonrtponsHas padora no teme «/laBnenue

>4 TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
> Mexammeckas pabora https://m.edso0.ru/ff0a3f82
bubmuoreka [JOK
>6 MowHOCTs. EAMHHUE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
57 Ypoxk-uccienoanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMOM IIpH Mo IbEME 10 JiecTHUIIE"
58 [Ipocteie Mexanu3mbl. Peruar. PaBHoBecue
CWJI Ha pbluare
Peryaru B TeXHUKE, OBITY U IIPUPOJIC.
59 JlaGoparopHnas pabora <<}£/ICCJ'IPG,HI())BIEI1HI/I6 05 bubmorexa [TOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Pemenue 3agau no reme «YcnoBus bubnuorexa [JOK
60 )
PaBHOBECHS phIyaray https://m.edsoo.ru/ff0a48a6
Koaddutment nonesznoro neiicTBust
61 Mexanmu3ma. Jlaboparopras padota 0.5
«M3mepenne KI1/[ HakIOHHOM MIOCKOCTH
62 Pemenue 3agau mo teme "Pabora, bu6nmoreka [JOK
MottHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanndeckas sHeprus. Kunernueckas u bubnnoreka [JOK
63 .
MOTEHIMAIIbHASI SHEPTHSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHs] MEXaHNYECKON YHEPIHH bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"OKCIIepUMEHTAIBHOE ONPEACIICHHE
65 W3MEHEHUSI KHHETUYECKON U 1
MTOTCHIIMATHLHOW YHEPTHH MPU CKATHIBAHUN
TeJla 1Mo HaKJIOHHOM MIOCKOCTH"
66 KonTponpHas pabota o Teme «Pabora u
MOIIHOCTb. DHEPTUS»
67 PeseprHbIii ypok. PaboTta ¢ Tekctamu mo bubmuoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

teme "JlaBieHue TBEPABIX T, )KUAKOCTEH

https://m.edsoo.ru/ff0adffe

u ra3zos"
PeseprHbIii ypok. Pabota ¢ TekcTamu mo
63 " " 1
teme "Pabota. MomHoCTb. DHEprus
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aara 0
/o Beero POJIbHbIE PaKTH4YeCKHe u3yuenus 00pa3oBaTeJIbHbIC
padoThbI padoTbI pecypcbl
L mentaccxot reopn 1 omsrre ) Bubmiorera LLOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUIT BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha 1
OCHOBE TIOJIO’KEHU MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuyeckue nu amop@Hsie Tena 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHne U CkaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnuorexa [IOK
BHYTPEHHEH SHEPrUn https://m.edsoo.ru/ff0a5c60
bubnnoreka [JOK
10 Brer rennonepesan ! https://m.eds;f).ru/fan6412
VYpoxk-koudepenuus "[IpakTuueckoe
11 HCTI0Ib30BaHNE TECTIIIOBBIX CBOMCTB 1 1 bu6mmoreka [IOK

BEIIIECTB U MAaTEPHUAJIOB B IIETSAX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
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KonnuectBo TeImiorsl. Y aenpHas

bubmuorexa [JOK

12 TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubmuorexa [JOK
Terioo0MeH 1 TeIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
o | mrops s Hecrroname Busorea 101
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYCH BOIBI
Pacuer konnuecTBa TEIIOTHI,
15 HEO0OXOAMMOTrO JIJIsI HarpeBaHUs Tena U
BBIJICTISIEMOTO UM TIPH OXJIAKICHUHU
16 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
yIeIbHOM TEIIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
" " bubmuorexa [JOK
18 KonrtponsHas padorta "TemnoBsle siBISHUS https://m.eds00.ru/ff0accse
IInaBnenue u oTB BaHU
19 K;I/?C;I;JIJII;‘{CC(I)(I/IXG I;J;i i’ne?ILHaﬂ TeIioTa bubmorexa HOK
’ https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
JlaGopaTtopHast pabota "Onpeznenenue bubnuoteka [JOK
20 . .
yJIeIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
21 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y penpHas Temnora
29 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK
3aBUCUMOCTh TeMIEPaTypbl KHIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(hEepHOTO JTaBJICHHS
s | e pmn. Tlopeopmas e 10K
N https://m.edsoo.ru/ff0a7628
BO3/TyXa
24 Pemenue 3amau Ha onpeneneHue

BJIQAJKHOCTH BO31yXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0a71d2
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[TpuHIMIBEI PaOOTHI TETJIOBBIX JBUTATEICH.

25 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
CrOpaHus
2% KII/I TerutoBoro nBurarens. TerioBbie bubnmoreka [JOK
JIBUTATEIIN M 3alIUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
7 3aKOH COXpaHEHUsI U MIPEBPAICHUS
SHEPTrUH B TEIJIOBBIX MPOIIeCcax
IToaroToBKa K KOHTPOJIBHOM
28 Te(l)v?e ?T(énni)BH;) HBﬁZEHH?II;EﬁgngIE: bubmorexa LHOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHbhIX COCTOSTHUH BEIIEeCTBA
29 KonTtponsHas pabora no teme "M3menenue bubnnorexa [JOK
arperaTHbIX COCTOSTHHI BelecTBa" https://m.edsoo.ru/ff0a86ae
30 DnekTpusanus Tei. JIBa pona
IIEKTPUUYECKUX 3apsI0B
31 VYpok-uccienoBanue "DieKTpusanus Tei
MHAYKIHMEW U IPU COMPUKOCHOBEHUH"
30 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsskeHHOCTh
33 aneKTIqueCKoro TTOJIS. prlfHan bubmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UINH YJCKTPUUECKUX MOTEH
34 Hocurenu sneKTpruuecKkux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHune atoma
35 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH bubnuorexa [IOK
COXpaHEHHsI AJICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
36 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
DIIEKTPUIECKUX 3apSIO0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKU TOK, YCIOBHUS €r0
37 cymecI;BOBaHHﬂ. Hc;gIIHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
38 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa [IOK

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "Jleiicteue

39 3JICKTPUYECKOTO TOJISI HA MPOBOJAHUKHU U 1
JURJIEKTPUKH"
40 DNIEKTPUUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKUIAKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838
41 DnekTpuyuecKas Lemb U €€ COCTaBHbIE YaCTH
42 Cwia Toka. JlabopaTopHas pabora 05 bubmuorexa [JOK
"M3MepeHue U peryJiMpoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | Spommees e Bomvme . B 10K
. ' https://m.edsoo.ru/ff0a9el14
peryIHpOBaHUE HAMPSHKCHUS
44 ConpoTuBjieHUE MPOBOJHUKA. Y ACIBHOE bu6mmoreka [IOK
CONPOTHUBJICHHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
TOpHast Ta "U3mepern
45 ?(?ES(I::HEﬁeﬁnﬂpliggB?)L[H;K;plflsygeHHe 1 bubmorexa LHOK
N " https://m.edsoo.ru/ff0aa738
MIPHUHIIAIIA JCHCTBHSI peocTaTa
16 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKECHMUS. bubnuoteka [JOK
3akon OMma Jij1s1 y9acTka Ienu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIBI TOKa, HAYIIErO Yepe3 bubnuoteka [JOK
47 1 .
PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
48 [TocnenoBarenpHOE W TapalIeILHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "IIpoBepka nmpaBuia
CJI0’KEHUSI HAIPSKEHUN TIPU bubnmoreka [JOK
49 1 .
M10CJIEI0BATEIbHOM COEIUHCHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHuas pabota "IIpoBepka npaBuia
50 JUTSI CHJTBI TOKA TIPY TIapajuIeIbHOM 1 bubmorexa [IOK
" https://m.edsoo.ru/ffOaadle
COETMHEHUU PE3UCTOPOB
o1 Pemenue 3aga4 Ha IPUMEHEHHUE 3aKOHA bubnmoreka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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Owma AJId pas3]If4HOro COCAMHCHUS
IMPOBOAHNKOB

KontponbsHas paboTa no reme
"DOnexTpuueckue 3apsaabl. 3apsHKEHHbIE

https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK

52 Tena U Ux B3auMoierctus. [1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUH TOK"
53 Pabota u MOILIHOCTB AIEKTPUYECKOTO TOKA. bubmmorexa [IOK
3akoH JIxoyisa-JleHna https://m.edsoo.ru/ff0ab124
54 | pabomam womeced snoramactore i bumnorexa LIOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
55 | smcrmmeoxol sneprotes oy, Keporeor bumnotexa LIOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
5 | ancxmpmacenti noc. Patora m oo bumnorexa LIOK
"p ' B https://m.edsoo.ru/ff0abd2c
TOKa
57 ITocTossHABIE MAarHUTEI, UX B3aUMOJICHCTBHE
58 VYpoxk-uccnenosanue "M3yuenue nonei 1 bubnuotexa [JOK
IMOCTOSTHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nosie. MarHuTHOE 1oJie 3eMiiu bubmuorexa [JOK
59 )
Y €ro 3Ha4YeHHe IS )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
60 31121);; ?ﬁiﬁiﬁ?ﬁl\fggﬁgﬁnﬁi oJie bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHne YMeKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHas padora "M3yuenue bubnuotexa [JOK
61 N 0.5 ]
JEHCTBUS MArHUTHOTO TIOJISI HA TIPOBOIHUK https://m.edsoo.ru/ff0ac74a
¢ TokoM"
DJNIEKTPOBUTATEIH TIOCTOSITHHOTO TOvaa. Butmiorexa [IOK
62 Hcnonb3oBanue IeKTpoABUTATENCH B

TEXHUUYECKHUX YCTPOMUCTBAX U Ha

https://m.edsoo.ru/ff0ac86¢
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Tpancnopre. JlaboparopHas pabora
"KonctpyupoBanue u udyueHue paboThl
aneKTpoBuraress"

Onbitel @apazes. 3akoH

63 3JICKTPOMArHUTHOM MHIAYKIMU. [IpaBuio 1
Jlenna
Onekrporerepatop. CriocoObl OTydeHUs
64 3JIEKTPUYECKON I3HEPTUU. DIEKTPOCTAHIIUI 1
Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
65 TeMe "DIeKTPUYECKUE U MAarHUTHBIE 1
sABJICHUS"
66 KonTtponpsHast pabora o Teme 1 bubnnorexa [HOK
"DJICKTPUYCCKUE M MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHblil ypok. Pabota ¢ Tekctamu 1o 1 bubnnorexa [HOK
teme "[10CTOSHHBIH AIIeKTPUIECKHid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1
TeMe "MarauTHbIC SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KoHT I Aara ]
/o Beero POJIbHbIE PaKTHYeCKHe u3yuenus 00pa3oBaTeJIbHbIC
padoTbI padoThbI pecypcbl
1 Mexanuueckoe JBrxkeHue. MarepuainbHas 1
TOYKa
2 Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEITHOE
4 nekenue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIDKCHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO
6 pPaBHOYCKOpEHHOTo JBIKeHus. ['paduk 1
CKOPOCTH
7 Joopermus rent npn pasmoyekopemon ) ) ubmiorera LIOK
. " https://m.edsoo.ru/ff0adb18
JIBIKEHUHU T10 HAKJIOHHOM TJIOCKOCTH
8 CoOoauoe nanenue tein. OmneiTel annnes 1
O Mepmon n waerors oopamennn, Taneimonn 1 Bafmorexa LIOK
' https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LleHTpoCTpEeMUTENBHOE YCKOPEHHE 1
11 KonTponbHas pabota mo Teme 1 1 bubnmoreka [JOK
"Kunemarnka" https://m.edsoo.ru/ff0c2572
N bu6mmoreka [IOK
12 IIepsb1it 3ak0oH HproToHa. BekTop cuibl 1 https://m.edsoo.ru/ff0ae612
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Bropoii 3akoH HeroToHA.

bubmuoreka [JOK

13 PaBHoIeiiCTBYIOIIIAs CHIIA https://m.edsoo.ru/ff0ae72a
14 Tpetuii 3akon Herorona. Cynepno3uinus bubmuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
15 Pemenue 3an1a4 Ha IpUMEHEHUE 3aKOHOB bubmumorexa [IOK
HproroHa https://m.edsoo.ru/ffO0aeb6c
bubmuoreka [JOK
16 Cuia ynpyrocru. 3akon T'yka https://m.edsgg.ru/fanecaZ
17 Pemenue 3anay no teme «Cuia ynpyroctu»
18 Jlaboparopuas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTH MIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
19 Cuna Tpenns https:// m.edsgj.ru/fanf738
20 Pemenue 3anay no teme «Cumna TpeHus» bubmorexa LHOK
https://m.edsoo.ru/ff0afa26
21 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
K03 HUIEeHTa TPEHHS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
29 Pemenue 3amau mo teme "3akoHbl HeroTOHA. bu6nmoreka [JOK
Cuina ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
25 aroremmn, Yexopenne caoGomoro Butimiorexa IIOK
S https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBmkeHne Tex BOKPYT
24 rpaBuTarmoHHoro neHTpa (ConHeqnas
cuctema). ['anaktuku"
o5 Pemenue 3amau mo teme "Cuia TSDKECTH U bubmuorexa [JOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
26 [IepBasg kocMuueckas CKOPOCTb. bubnnoreka [JOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHanLHoff TOYKHU. Bu6mmorexa IJOK
27 AGcomoTHO TBEpOE Teno. PaBHOBecHe

TBEPAOIO TeNA C 3aKPETVIEHHON OChIO

https://m.edsoo.ru/ff0afe36
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BpALLICHUS

28 MowmeHT cuibl. LleHTp TsbxecTn
29 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Lentp tsoxectn"” https://m.edsoo.ru/ff0b02b4
0 rewe "Moxamcerte e, uGmiorexa LIOK
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
3 Mexammeexos e, BuGmorexa LIOK
N " https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten
o |y Ty Saon B 10K
N https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJIeCTBUE
33 Pemenue 3agad mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHS UMITyJIbca" https://m.edsoo.ru/ff0b096c
34 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
35 Mexanuyeckasi paboTa U MOIITHOCTD Eggi?/ﬁ?ezzi?rﬁ/ffObOaS 4
36 PaboTa cuibl TSKeCTH, CUIIBI YIIPYTOCTH U bubnuoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas paborta «OnpeneneHue
37 paboThI CUIIBI TPEHUS MTPU paBHOMEPHOM
JBMKEHUH TeJa TI0 TOPU30HTAIBLHON
MTOBEPXHOCTU»
38 Cas3b sHepruu u padotsl. [loTeHmanpHas
SHEprus
39 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KAHETUYECKOW SHEPrHU https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
41 JlabopaTtopHas pabota «l3ydeHue 3akoHa bubnuorexa [JOK

COXpaHCHHA OHCPIrUumn»

https://m.edsoo.ru/ffOb12fe
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42 KonebarenpbHoe ABMIKEHHUE U €TO bubmuoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
43 3aryxaromue Kojiebanus. BeiHyX1eHHBIC bu6mmoreka [IOK
koJjiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
44 MareMaTnueckuil U Npy>KUHHBIA MAsITHUKH
5 | s Gamez B LOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
16 [IpeBparnienue sHEPrun MPU MEXAaHUUECKHUX
KoIeOaHuAX
TOpHAas Ta «Om HHA
47| saontn memmoa roncomn bumtorexa LIOK
https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasiTHUKa
TOpHAas Ta «IIpoBepk
48 J;:fa(;%i;ﬁo;ﬂpiggnina I?:n:gal-?ﬂﬁ rpysa bubmorexa LHOK
’ https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanndeckne BOJHEI. CBOMCTB
49 Meexaimqeecimxe B:J:]IIH Hli))::z)ncbmie U bubmaorexa [JOK
’ https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHbIE BOJIHBI
50 Ypok-koupepenius "MexaHnuecKrue BOJHbI
B TBEpOM Tene. CelicMrueckue BOJIHbI"
51 3ByK. PacnipocTpaneHne u oTpaxkeHHe 3ByKa
59 VYpok-uccnenosanue "HabmrogeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
53 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
54 VYpok-koudepeHnius "YIpTpa3ByK u bubnuotexa [JOK
uH(Pa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
55 | ront "Saonss coxpamcrms. Mexamockae bu6morera LIOK
i ‘ https://m.edsoo.ru/ff0b25f0
KOJIEOAHMS U BOJIHEI
56 KoHTtposbHas padoTa 1o teme "3aKOHbI
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coxpaHeHus. MexaHn4ecKue KoJeOaHus u
BOJIHEI"

BHGKTPOMaFHI/ITHOC I10JIC.

bu6mmoreka [IOK

57 DJIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ffOb2abe
58 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mciosib30BaHue bubmuoreka [JOK
59 . }
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsi3u"
Ypoxk-uccienopanue "M3yuyeHue CBOUCTB
60 3J1peKTp0Mar§HTHHX BOJIHyC ITOMOIIIBIO bubmorexa HOK
N https://m.edsoo.ru/ffOb2c6¢c
MOOWIBHOTO TellehoHa
61 Pemenue 3anay Ha ONPE/IENEHUE HaCTOTEL 1
JUIMHBI 3JIEKTPOMArHUTHOM BOJITHBI
62 DneKTpoMarHuTHasi Ipupoaa CBETa. bubnnoreka [JOK
CkopocTh cBeTa. BoJHOBBIC CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounnku cBeta. [IpsimMonuHeitHoe
63 pacmnpocTpaHeHHE CBETa. 3armenus ComnHila bubmorexa [TOK
https://m.edsoo.ru/ff0b3658
u JIyHbl
3akoH oTpakeHus cBeTa. 3epkana. Pemenne
64 3a/a4 Ha li)'IpI/IMeHeHI/Ie 3a1<01£)a OTpakKeHUS bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
cBeTa
65 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bubnnorexka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
66 I/ICHOJ'IL3OBZ.H13/IC HOHH(T]E)O BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHSI B ONITHYECKHUX CBETOBOIAX
JlabopaTtopHas padota "HccienoBanue
67 3aBUCHMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha rpaHuLe "BO3AyX-
crexso""
68 Ypok-koHpepeHius "Mcnoip3oBaHue
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ITOJIHOT'O BHYTPCHHECTO OTPAKCHUA:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAaA CBA3b"

69 JIunzel. OnTHYecKast cuja JUH3bI bubmorexa LHOK
' https://m.edsoo.ru/ff0b3f2c
70 [TocTpoenue n3o00pakeHi B JIMH3aX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
7L onycnort pactrossu n omeekor i BuGmorera LLOK
- " https://m.edsoo.ru/ff0b4206
coOuparoIen JTUH3bI
72 Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
73 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
: https://m.edsoo.ru/ff0b4684
74 Ypoxk-koupepennus "ledexrsr 3penus. Kak
COXpPaHUTH 3peHue"
o |t Seroro cea» e, O B 10K
: https://m.edsoo.ru/ff0cOf4c
1BeToB. Jlucnepcus ceera
JlaGopatopnas pabdota "OnbITh O
76 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubnuoteka [JOK
BOCITPUSTHIO [[BETA TIPEIMETOB ITPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 I[BETOBbIE PUIBTPHI"
Ypok-nipakTukyM "BoJHOBBIE CBOMCTBA
77 cBeTa: AMcIepcus, MHTepdepeHus u
mudpakims"
78 OmnbiThl Pesepdopaa u niianerapaas Moaelns bubnuorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
79 [Toctynatel bopa. Monens atoma bopa
80 Hcnyckanue v moriomeHne CBeTa aTOMOM. bubnnoreka [JOK
KBanThl. JIuHeiuaTbie CrieKTphl https://m.edsoo.ru/ff0c144c
81 Ypok-nipaktukym "HaOnroieHne CriekTpoB bubnmoreka [JOK

ucmnyckanus'"

https://m.edsoo.ru/ff0c1550
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bubmuoreka [JOK

82 PawoakTHBHOCTE H €€ BHAEL https://m.edsoo.ru/ff0c1672

83 Crtpoenune atomHoro sapa. Hykinonnas bubmuorexa [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac

84 PanuoakTtuBHbIe peBpatieHus. M3oTormbl bubmorexa LHOK

https://m.edsoo.ru/ff0clal4

85 Pemrenue 3agad mo treMe: "PagnoakTHBHBIE bu6mmoreka [IOK
npeBparieHus " https://m.edsoo.ru/ff0clb4a

86 [Tepron moypacmana

87 Ypok-koHpepenus "PagnoakTuBHbIC bubnnoreka [JOK
W3JYYCHHUS B IIPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

88 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnnorexa [HOK
3apsI0BOrO U MaCCOBOI'O YHCEI https://m.edsoo.ru/ffOc1c58

89 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnnoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

90 Pemenue 3amau mo teme "SnepHeie
peakuun"

91 Peakuuu cunTesa u nenenus saep. bu6nmoreka [JOK
Hcrounnku saeprun CoHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koH(pepeHuus "SnepHas sHepreTUka.

92 JleficTBUS paAMOAKTUBHBIX U3JIyYEHUN Ha
YKUBbIE OpraHUu3Mbl"

[TonroToBka K KOHTPOJIBHON paboOTe 1O

93 TeMe "DIEKTPOMarHuTHOE IOJI€. bubnnorexka [JOK
DeKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTponbhas pabota no teme
94 "DNIeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
sIBJICHUS "
95 [ToBTropenue, 0600mmenue. JlabopaTopHsie bubmuoreka [IOK

paboTsl o Kypcey "BzaumoneiictBue ten"

https://m.edsoo.ru/ff0c245a
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[ToBTropenue, o6o0menue. Pemenne

bubmuoreka [JOK

96 'I‘)aCIIGTHBIX H KaquTBeHmev?'az[aq 10 TEME 1 hitps://m.edsoo.ru/ff0c2a22
KII/I TermoBbix ABUTraTeneu
IToBTOpEHHU Hue. Perrenn
97 pa(z:qe(;rl){ilx (13:; I(()S‘?SCI:ISCH:I:BIXZ&,;EIH Erzlo TEME 1 Enbmorexa OK
" " https://m.edsoo.ru/ff0c2b30
KII/I 3nekTpoyCcTaHOBOK
98 [ToBTropenue, 0600menue. JlabopaTopusie 1 1 bubmumorexa [IOK
pabothl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 ?&iﬁiﬁlﬁz’ ’1?6?\;)66 %ZiiibfigzgzgeHnﬂ B 1 bubmmorexa LHOK
" https://m.edsoo.ru/ffOc2d6a
MEXaHHUKE
100 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6mmoreka [IOK
tekctamu 1o teme "Konebanust u BoiHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTamu 110 TeMe "CBETOBBIE ABJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menune. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas U siaepHas 1
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®uszuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., Banos A.U.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

» ®uswka, 9 xnace/ [lepeimkun .M., I'ytauk E.M., MBanos A.U., ITerpoBa M.A.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHue

» ®uswka, 8 xknacce/ [lepeimkun .M., UBanoB A.M., AKuinoHepHOE 00IIEeCTBO
«3natenscTBO «IIpocBemieHuey

COopnuk 3anad no ¢usuke: 7-9 ki.: - M.: M3garenscTBo "Dk3amenH"
CoOopHuK 3a1a4 110 GusnKe. 7-9 Kiacchl: mocodue s ydanmxcs odmeo0pa3oBar.
yupexxaenunit/ B.W. Jlykamuk, E.B. Banosa, 2011

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

®dusuka.9 knacc: yuebHo-meToauueckoe nocooue/A.E. Mapon, E.A. Mapon. - M.: Jlpoda,
2014

®dusuka. 7xi1. Meroauueckoe mocooue/ H.B. ®unonosuu. - M.: [Ipoda, 2015

®dusuka. 9xin. Meromuueckoe nocooue/ E.M. I'ytauk, O.A. Uepuukosa. - M.: JIpoda, 2016

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

dusuka Bokpyr Hac. http://physics03.narod.ru/

Bes pusuka. http://www.all-fizika.com/

Poccuiickas anektponHas mkosa. https://resh.edu.ru/

WurepaktuBHas ¢usuka. http://interfizika.narod.ru/index.html
Kunacchas ¢usuka. http://class-fizika.ru/

3annMatenbHas (pu3MKa B Borpocax u otBerax. http://elkin52.narod.ru/
Enmunas xomtekiust LIOP. http://school-collection.edu.ru/



