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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOIUXCS M OPraHM3alUI0 HM3Y4YeHUs (QHU3UKU Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHBIM  pe3yJbTaTaM  OOy4deHHs, a  TaKkKe  MEXIIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[IporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMaTrepuaia 1o rojam
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCT, HM3YUYCHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHbBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble oOpas3lpl MPUMEHEHHMSI HAY4YHOIO MeEToJa
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

HAY4YHO OOBSACHSATH SIBJICHUS,
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEeI0OBAHHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA JJIs TIOJyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepauuu, peaau3yrolmMX OCHOBHBIE 00I1e00pa3oBaTeabHble IPOrPaMMBI,
yrBepxkaAEHHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus GpU3NKH:
npuoOpeTeHne HMHTepeca M CTpEeMJIEHHMsI O0y4arommxcsd K HayYHOMY H3YUEHHUIO TMPUPOIbI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYyYHOM METOJE MO3HaHUS U (JOPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMupOBaHKHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHUs OCHOB CTPOECHMSI MaTEpPHUU
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopmMHpoBaHUE TMpPEICTaBICHUH O posd (PU3MKH AN pa3BUTHs JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON IeATeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JAJIbHEHIIIEMY O0OYYSHHUIO B 9TOM HaIlpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



npuoOpeTeHUEe 3HAHWA O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

npuoOpETEHUE YMEHHUH OMHCHIBATD U OOBSICHATH (U3UYCCKUE SIBICHHS C HCIOJIb30BAaHHEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHME METOJOB PEHICHUs MPOCTCHUIIMX PACUETHBIX 3aJa4 C HCIIOJb30BAaHHEM (U3NICCKHUX
MoOJIeNIel, TBOPYECKHUX M MTPAKTUKOOPHUEHTUPOBAHHBIX 33]1ay;

pa3BUTHEC YMEHUU HAOJIOAATh HPUPOIHBIC SIBJICHUS W BBIMOJHATH OIBITHI, J1A0OPATOPHBIC
paboOThI U AKCIIEPUMECHTAIBHBIC UCCIICTOBAHMS C UCIIOJIb30BAHUEM H3MEPUTEIIbHBIX IPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH PU3NUECKOTO COICPIKAHMSI, BKIIFOUask HHPOPMAITUIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHUE WH(OPMAIIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON eATEIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKECHHSIX (PHU3UUCCKON HAYKH.

Ha uszyuenue ¢usuxu (06a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUA
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZenio).

[Ipennaraemsrii B mporpamMme o (pusmke nepedeHs Ja00paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JeNaeT BbIOOp IMpOBeIeHUsl J1abopaTOPHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCsl, CIICKA AKCIIEPUMEHTATBHBIX
3aJjaHul, IpeAiaraeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.
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Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEILJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. M3mepenue ¢uznueckux BenuuuH. Dunyeckue TpUOOPHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMpOBEpKe THUIoTe3, O0ObsicHeHHWe HabmogaemMoro spieHus. OmnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0OBbIe, EKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopusie pabomsl u onvimel.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MalbIX TE.

W3mepenne Temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

[IpoBeneHue ucciaeaoBaHUs MO MPOBEPKE I'MIIOTE3bI: AAJTBHOCTH MOJNETA LIapUKa, MYIIEHHOTO

TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlie BHICOTA ITYCKA.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWXKEHHUS YacTHL[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMmopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIUYecKux) Ted. B3auMocBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.
Hab6nronenue nuddysun.
Habmronenue siBneHuit, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

Orenka auamMerpa atoma METOAO0M PsiIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnBITH MO OOHAPYKEHUIO TEHCTBUS CHUJI MOJIEKYISIPHOTO TIPUTSIKEHUSI.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe ABWkKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKEeHHE. CKOpPOCTH.
CpenHsisi CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUMHU. B3auMmopeilcTBue Ten Kak NpUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOILIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec Tena. Heecomocth. CiokeHue CUJl, HANpaBJICHHBIX IO
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onHOI npsmoil. PaBHozaelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.
Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.
Habumtonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJECIHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopnwvie pabomot u onvimeol.

OnpeneneHue CKOpPOCTHM PaBHOMEPHOTO  JBM)KEHMs  (IIapuka B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Onpenenenue cpeiHell CKOPOCTH CKOJIbXEHUS OpycKa WK HIapUKa 10 HAKJIIOHHON IJIOCKOCTH.
Ornpezenenye MmI0THOCTUA TBEPAOTrO Tea.

OnbITE, JEMOHCTPUPYIOLIME 3aBHCUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKHHBI  OT
MPUIIOKEHHOM CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbKEHHUS OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMHU
u razamu. 3akoH llackans. [IHeBMaTnueckue mMamuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue atMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTbD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tejla U IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

VYcnoBue mnnaBaHMsS TeNl: IJIaBaHUE WM MOTPYXKEHHE TEI B 3aBHCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYKEHHOW B KMIKOCTh 4acTH
Tena.

Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.
ITpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHIIBI, ACUCTBYIOLIEH HAa TEIO B KUJIKOCTH, OT
MAacchl Tena.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TeJIa U OT IVIOTHOCTHU KHUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHME JIOAKM M ONpElEIeHHEe €€
TPYy30MOABEMHOCTH.
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Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuyeckass sHeprud. Kunerndeckas M mnoreHuuasbHas sHeprus. [IpeBpamienue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUS SHEPIUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenne pabOThl CHUIIBI TPEHHS NMPH PABHOMEPHOM JIBUKCHUHU Tella 1O TOPU30HTAIBHON
MTOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUS pblyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

N3yuyenune 3aK0Ha COXPAHEHUS MEXaHUYECKOU SHEPI M.
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Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHMS BelecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramumueckue u
amopdusble Tena. OObsACHEHHE CBOMCTB ra30B, XKUIKOCTEN U TBEPABIX TNl HA OCHOBE I10JIOKEHHUH
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauuBaHME M KalWJUIApHBIE SIBICHUA. TeruioBoe
pacIIupEeHNE U CXKATHE.

Temneparypa. CBA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacTHILI.
Buytpennsas osHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH SHEpruM: TeIionepesadya Hu
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnyecTtBo TemnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TerooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHUE TeIUloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHasg TerwioTa IulaBieHus. [lapooOpazoBaHue u KoHIeHcauus. lcmapenue.
Kunenue. VYnaenbHas Ttemiora napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIMBa. Y ieJbHasi TEIJI0Ta CTOPAHHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemnoBoro nsurarens. Temnosble
JIBUTATEIIU U 3alLUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpauuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Habmronenue nudysum.

Habmonenune siBaeHui cMaurBaHUs U KalWUISIPHBIX SBJICHUI.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Bunae! Tenonepenaun.

OxJnaxJieHne Ipu COBEPLUIEHUN PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TEMIOEMKOCTEHN pa3INYHBIX BEIIECTB.

. Habmronenne kunenus.

. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
. Mozeu TeIUIOBLIX JBATATENEN.

Jlabopamopuvie pabomul u onvimel.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.
OnpITHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHUIIA.
OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT ero 00bEMa U HarpeBaHus WiIn
OXJIAXKICHUSI.
[TpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIEepaTyphl.
Habmionenue m3MeHeHUs BHYTPEHHEH SHEpPruu Tejla B pe3ylibTaTe Terionepenadyd U paboThbl
BHEILIHUX CHIL.
HccnenoBanue siBIEHUS TEIJI000MEHA ITPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
OnpeneneHre KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HAarpeThiM
METaJUIMYECKUM LUINHAPOM.
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Ornpenenenne yaelbHOU TEIIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OrnpezesieHre OTHOCUTEIBHOM BIIaKHOCTH BO3/TyXa.
Ornpenenenne yAelIbHON TEIJIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEUCTBHS 3apSIKEHHBIX TEN OT BEJIIMYMHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cynepro3uiun
JNEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsa. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHHUTHOE).
DIIEKTPUUECKHI TOK B )KUJIKOCTSX U ra3ax.

Onekrtpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHWE BemecTBa. 3akoH Owma [ ydacTka IIemu.
[locnenoBarenpHOE U NapaIeIbHOE COEAMHEHUE IIPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUEcKOoro Toka. 3akoH /xoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOpoTkoe 3aMbIKaHUe.

ITocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
MarnuTHoe noje 3eMii U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Opctena. MarautHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneiter  @apagnes. SBneHue  anekTpomMarHuTHoOM  mHAyKuuu. IlpaBwiio  JleHna.
OnektporeHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa pona aneKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEIL.
YCTpOoKCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs UHTYKITHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUHN 3JIEKTPUUECKOTO MO,

M cTouyHHKM TOCTOSIHHOTO TOKA.

JlelcTBUA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUUYECKU TOK B KUIKOCTH.

. 'a30Bblii pa3psa.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. U3mMepeHne 3MeKTpUYECKOro HaIPSKEHUST BOJIBTMETPOM.

. PeoctaTt 1 MmarasuH cOnpoTUBIIECHUMN.

. BzaumoeiicTBre MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXHOCTH Pa3JIeJICHHs TTOJIFOCOB MarHUTAa.
. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JleficTBuE€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccrnienoBanue sABieHUS 3JIEKTPOMArHUTHON MHIYKIIVH.
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Onbitel @apages.
3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimeol.
OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIsl HA IPOBOJIHUKYU U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI MEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.
W3mepeHne U peryampoBaHue 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 COMPOTUBIIEHUS TPOBOJHUKA OT €r0
JUIMHBI, IJIOLIAAH [TOIEPEYHOr0 CEYEHHs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW MPU MOCIEAOBATEIIBHOM COCIMHEHHHM JABYX
PEe3UCTOPOB.
[IpoBepka npaBuia 715l CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UITYILLIET0 YEPE3 PESUCTOP.
OrnpezneneHre MOITHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HANPSKEHUs Ha HEH.
Onpenenenne KII/] narpesarensi.
HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUN.
UccnenoBanue neicTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenue AeiicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.
N3mepenue KIIJI anexTpoaBurarenbHol yCTaHOBKH.
OnpITHI IO MCCIEAOBAHUIO SIBJICHMS 3JIEKTPOMATHUTHOW MHIYKIIMH: UCCIEIOBaHHE M3MEHEHUI
3HAYECHUS U HAPABJICHUS] MHAYKIIMIOHHOTO TOKA.



9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE mpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nBmkenne. CBoboiHoe majaenue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBsiii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuii 3akon Herorona. [Ipuniun
CYNEPIIO3ULUHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenne 1uiaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KHu.

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

Umnynec Tena. M3menenue umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBMKEHHE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

HaGnronenne MexaHU4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHuE MyTell U TPaeKTOPUN ABMXKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

H3mepeHne cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO BUKEHHUS.

Habmonenne ABM>XeHUs Tesla o0 OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SIBIEHUH, MPOUCXOAAMX B cucteMme otcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHETa (PU3UKU.

3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEII.

M3MmeHeHune Beca Tea Ipu yCKOPEHHOM JBUKEHUU.

. [lepenada nMmiynsca npyu B3anMOJEHCTBHAN TEI.

. IIpeoOGpa3zoBanust SHEPTHU IPU B3aUMOJEHCTBUN TE.

. CoxpaHeHre UMIyJbca IPU HEYIIPYTOM B3aUMOJICVCTBUU.

. CoxpaHeHune nuMmnysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

. HabmoieHne peakTHBHOTO IBHIKEHUS.

. CoxpaHeHne MeXaHN4eCKOI SHEPTHU IPU CBOOOHOM A ICHUH.

. CoxpaHeHre MEXaHUYECKOM SHEPTUU NIPH IBHKEHHUH TeJa MO JEHCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomul u onvimel.
KoHcTpynpoBanue TpakTa Ui pa3roHa M JaIbHEHIIIEro paBHOMEPHOTO JIBW)KCHUS IApUKa M
TEJIECKKH.
Omnpenenenne cpemHedl CKOPOCTH CKOJIBKEHHsI OpycKa WM BW)KCHUS MIapUKa 10 HAKIOHHOH
MIOCKOCTH.
OnpezneneHne yCKOPEHUs Tela MPH PAaBHOYCKOPEHHOM JBMKEHHUH 1O HAKJIOHHOW TUTOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHHH 0Oe3
HavyaJIbHON CKOPOCTH.

[TpoBepka TUIMOTE3BI: €CIM NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadallbHOW CKOPOCTH IyTH
OTHOCSITCA KaK s HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJTMHAKOBBI.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUA CKOJILKCHUSA OT CHUJIbI HOPMAJIBHOT'O OAaBJICHUA.
Omnpenenenne K03 UIKIEHTA TPEHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS NMPH PABHOMEPHOM JBIKCHUH TeJa 10 TOPHU3OHTAIBHOM
MIOBEPXHOCTH.

. Onpenenenue paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCHOIb30BAaHUEM HEIOABHKHOTO

U TIOABMKHOTO OJIOKOB.
N3yuenue 3aKoHa COXpaHEHUS YSHEPTUU.

Pa3znen 9. Mexanuveckue KoJ1e0aHUSA U BOJIHBI.

KonebarenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMIi: MepHoJ, 4acToTa,
aMImTyna. MaremMatud4ecKuil W NpPYKUHHBIM MasTHUKMU. lIpeBpamienune sHeprum Ipu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxaromue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonbpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenne 4acToThl U Neproia KojaeOaHui Mpy>KUHHOTO MasITHHUKA.
HccnenoBanue 3aBUCMMOCTH IIEpHOa KojeOaHN MOABEIIEHHOIO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TIepro/ia KoieOaHu MPY>KUHHOTO MasiTHUKA OT MaccChl rpysa.
[TpoBepka HE3aBUCHMOCTH NEepHOJa KoJieOaHUH rpy3a, MOJBEUIEHHOTO K HUTH, OT Macchl rpys3a.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh TEpHUoAa KojeOaHWN NPYKMHHOTO MasiTHHKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBIX BOJH. Vcronb3oBaHue 37€KTPOMAarHUTHBIX BOJIH IS COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

CBolIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie pabomot u onvimol.

W3ydeHne CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Paszpnen 11. CBeToBble siBICHHS.

JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Connia u JIynel. Otpaxenue cBera. [lmockoe 3epkaio. 3akKOH OTpa)KE€HUsI CBETA.

ITpenomnenue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcrionbs30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJAX.
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Junza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKPOCKOINA W
Teneckona. [’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrIeKTPpaIbHBIX [[BETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.
OtpakeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
ONOTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomei Junse.
XoJ1 1ydeil B pacCcerBaroOIIeH JIMH3E.
[Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.
[Tpuniun peiictBus doroamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

. Mopennb riasa.
. Paznoxenue 6eroro cBera B CIIEKTP.
. [Tomyuenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHMsI CBETOBOTO JIyya OT yrijia MaJeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHUs MpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa IPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yIJIa MAaJeHMs] Ha TpPaHuLe
«BO3yX—CTEKJIION.
[Toryuenue n300pakeHUIA C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne HOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB NPH UX HAOIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sJpa.
Hyknonnass momens aromHoro sigapa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
noJtypacnaaa aTOMHBIX sIJiep.

SAnepHble peakiy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAacCOBOTO YHMCEN. DHEPIUsl CBA3M
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounukum
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreruka. JleiicTBUS pagOaKTUBHbBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHexTpbl U3JIy4€HHUs U TIOTJIOIIEHHUS.
CrieKTpbl pa3IMYHbIX Ta30B.
CnexTp BoaOpo/a.
Habmroienue TpekoB B kamepe Bunbcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYyYECHUH.
Perucrpanus u3iaydeHus IpupOIHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie pabomul u onvimel.
Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIyUEHUSI.
HccnenoBanue TPeKOB: U3MEpEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepenne paanoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENHEHO-0000IIAOMIMK  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUsT TPEMETHOTO COJIEPYKAHMSI U OTBITA IEATEIILHOCTH, PUOOPETEHHOTO MPU U3yYCHUN



BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
buzuKe 11t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PpPEAIM3YIOTCS M CHCTEMAaTHU3MPYIOTCS — BUBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHeuMBaeTcs JOCTHDKEHHE MPEIMETHBIX H
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUpPYETCs €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAHHS SIBICHHNA MPUPOIbl U TEXHHKH,
OBJIQJICHUE YMEHHUSAMHU OOBIACHATh (PU3UYECKUE SBICHUS, MPUMEHSS TIOJyuYeHHbIC 3HAHMUSA,
pemarh 3aJa4i, B TOM YHCJIe KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YYarOIIUeCs BHIMOIHSIIOT 33JJaHUs, B KOTOPBIX UM IMPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpYJKarloIIeH MPUPO/IC U MOBCETHEBHON YKU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBaHUSA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh Hay4dyHbIEe OCHOBBI HaWOOJE€E BAKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTUICCKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0O0Opa3oBaHUS Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
- MPOSIBJICHHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOW (PM3NYECKOM
HayKH;
- LIEGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M STUYECKHX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- OCO3HAHME BaKHOCTH MOPAIbHO-ITUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOIO;
3) 3cTeTH4eCcKoro BOCIIMTAHUSA:
- BOCIIPUSTHE JCTETUYECKMX KadecTB (pu3Mueckod Hayku: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMA:
- OCO3HAHME [IECHHOCTH (PU3NYECKOM HayKU KaK MOILIHOTO MHCTPYMEHTA [T03HAHUS MUPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUILIEH COCTABIISIOIIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;
5) dopmupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS
- OCO3HaHME IIEHHOCTH 0e30macHOro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BaXHOCTU IpPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C 3JIEKTPUUECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
- c(hOopMUPOBAHHOCTh HaBbIKA pPedICKCHUU, TIPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO XKe
IpaBa y Ipyroro 4ejaoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4yacTHE B DPELIEHMH NpPAaKTUYECKUX 3a/7ad (B paMKax CeMbH, 00pazoBaTeIbHOMN
OpraHu3aliy, TOpoja, Kpas) TEXHOJIOTHYECKOH U COLMAIIbHOW HaNpaBIEHHOCTH, TPEOYIOUINX B
TOM 4ucle U GU3NYECKUX 3HAHU;
- HHTEpEC K MPAKTHUECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) 3K0JIOTM4YECKOT0 BOCTTUTAHUSA:
- OpUEHTalMs Ha NpUMEHeHHe (U3NYECKHX 3HAHUM Ui pelleHus 3agad B 001acTu
OKpY’Karolle cpelibl, IUIIAaHUPOBAHUS TOCTYNKOB M OLEHKU X BO3MOXHBIX IMOCIEICTBUH IS
OKpYXKaroIllel Cpebl;
- OCO3HaHME MI00ALHOTO XapaKTepa HIKOJIOTUYECKUX NMPOOIeM U IyTel UX pelIeHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM CPebl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUU MPH BBHINOJIHEHUU UCCIIEJOBAHUM M MPOEKTOB (PU3NUYECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;
- TOTPeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie GOpMyTUpOBaTh UAEH, TOHITHUS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;
- CTpeMJICHHE aHAIM3HPOBATH U BBIABIATH B3aMMOCBSI3U MPHUPOJIBI, O0IIECTBA U HYKOHOMHUKH, B
TOM YHCJIE€ C UCITIOJIb30BaHUEM (DU3NYECKUX 3HAHMIA;



- OIIEHKA CBOMX JIEHCTBUI C YIETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOSMOXKHBIX TTI00ATBHBIX
IOCJICICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyAayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKH OOBEKTOB (SIBJICHMIA);

yYCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsI 0000IIeHUs u
CpPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUST B paccMaTpuBaeMbIX (HaKTax, ITaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3U MPU M3YyYEHUH (DU3HUECKUX SBICHUN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX H MHIYKTUBHBIX YMO3AKIIOUEHUHN, BHIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UYECKUX BEIHYNH;

CaMOCTOSITENIbHO BBIOMpATh CHoco0 pemieHus yueOHOM (usmueckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pPEILICHUS, BHIOOpP Hanboliee MOIXOJSIIET0 ¢ yY4ETOM CaMOCTOSTENIbHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

NPOBOJIUTH IO CAMOCTOSATENBHO COCTAaBICHHOMY IUIaHY OIBIT, HECIOXHBIH (U3NIECKUN
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHIE (PU3NIECKOTO SIBIICHUS;

OIICHWBATh HAa MPUMEHHMOCTH M JIOCTOBEPHOCTh WH(MOPMAIHIO, TMOJYYCHHYI0 B XOJe
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENNbHO (QOopMyIUpOBaTh O00O0OIIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKAX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPE/IIIOJIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MIPUMEHSTh Pa3jMYHbIC METOJbI, HHCTPYMEHTBI U 3aIlPOCHI MPH TIOUCKE U 0TOOpe MH(POpMAITUU
WM JAaHHBIX C YYETOM MPEASIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIUIO PA3IMYHBIX BUAOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJIbHYIO (QOpMy TMpelacTaBieHHs HHPOpMAMH U
WLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi u
WX KOMOMHAIUSIMH.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

B Xo7e OOCYyXJeHHs y4eOHOro marepuala, pe3yslbTaToB Ja0OpPaTOPHBIX pabOT U TMPOECKTOB
3a71aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIAaeMOH TeMbl M BBICKA3bIBaTh WJEH, HAIlCJICHHBIC Ha
peleHre 3a7a9u U NoepKaHue 0JIaroKenareaIbHOCTA OOIICHMS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyX uBaTh
pa3ianyure ¥ CXOJICTBO MO3UIINN;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh Pe3yJIbTaThl BBHIIOIHEHHOTO (H3MYECKOro OmbITa (IKCIEPUMEHTA,
UCCIIEIOBaHUs, IIPOEKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHONM W HMHIUBUAYaIbHOH paboOTHl TNpU
peLICHNH KOHKPETHON (PU3NYECKOI MPOOIIeMbl;

IPUHUMATh 1€JIM COBMECTHON JIeATeIbHOCTH, OPraHU30BbIBATh JEUCTBUS M0 €€ JOCTHXKEHUIO:
pacrpenesaTe poju, oO0CYXIaTh IMPOLECCHl U Pe3ysbTaThl COBMECTHOW paboThl, 00001aTh
MHEHHS HECKOJBKUX JTIOACH;

BBINOJIHATH CBOIO YacTh padOThI, JOCTUIasi KAYECTBEHHOIO pe3yJIbTaTa 0 CBOEMY HalpaBJIEHUIO
U KOOPJIUHUPYS CBOU JAECUCTBUS C APYTUMH WiIEHAMHU KOMaH[Ibl;

OLICHUBATh KA4eCTBO CBOET0 BKJaJa B OOLIMI MPOMYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeiCcTBUS

Camoopranusauus:

BBISIBIISATH TPOOJIEMbI B JKU3HEHHBIX W YYCOHBIX CHUTYallUsAX, TPEOYIOUIMX JJIs pEIICHUsS
(bU3NUeCKUX 3HAHUH;

OPUCHTHUPOBATLCA B PA3JIMYHBIX IMOAXOAAX ITPUHATUSA pCI_HeHI/II\/JI (I/IHIII/IBI/II[yaJILHOG, IIPUHATHC
peLICHHS B TPYIIIE, IPHUHATUE PEIICHUH TPYIIIOW );

CaMOCTOSITEIILHO COCTaBIISATh aJITOPUTM PEIICHHUS (PU3NICCKON 3aa9d WM TUTaHA UCCIICIOBAHUS
C Yy4€TOM WMCIOIMIMXCS PECYpCOB H COOCTBEHHBIX BO3MOXKHOCTCH, apryMEHTHPOBATh
npejiaracMbie BapUaHThI PEIICHUIA,

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U TpeJiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTUKEHHS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B OCATCIBHOCTH (B TOM YHCJIIE B XOJ BBbIITOJHCHUA (1)I/I3I/I‘IGCKOFO
WCCJICIOBAHMSI WJIM TIPOSKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MECHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yiIbTaTa IEH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WM JAUCKYCCHU Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelIeHnH (PU3MYECKUX 3a/1a4d WU B YTBEP)KICHUIX Ha
Hay4YHBIC TEMBI U TAKOE XKE MPABO JIPYrOro.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kjiacce NpeJMETHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJICHHE, SKCIEPHUMEHT,
MoJieJlb, TUIIOTE3a, €AUHUIBI (PU3NYECKHX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOe JBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMAs Ccuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOINECS COCY/IBI;
pasnuyath sBieHUs (aud@ys3us, TEIIOBOE [BMKEHHE YacTHIl BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIMs, B3aUMOJICHCTBHE Tell, paBHOBECUE TBEPABIX
TE€J C 3aKpeIUIEHHOM OCBIO BpAIECHHUs, Mepeaada JaBIeHUs TBEPABIMU TeJaMH, )KMIKOCTAMHU U
ra3amMi, aTMOC(epHOE AaBJICHHE, IUIABaHUE TeJ, NMPEBPALCHUs MEXaHWYECKOW 3HEpruu) Io



ONMCAHUI0O HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLUIUX JAHHOE
buznuecKkoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOIIEM MHpE, B TOM
ymciie (u3ndyeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3JIUUYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM IIPUPOJE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha UBOW OpPraHu3M, IUIaBaHUE pbIO, ppluaru B TeJe YelloBeKa, MpHU
3TOM MEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLICISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

ONHKCBHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTbD,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPeHus, AaBiieHue (TBEPIOro Temna, KUIKOCTH,
rasa), BHITAJIKMBAIOUIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHIIBI,
KOA((UIIMEHT TOJE3HOTO JACWCTBUS MEXAaHU3MOB, KMHETHYECKas M TMOTEHIUAlbHAs SHEPrus),
P OINMCAHWW TIPABMWJIBHO TPAKTOBaTh (DM3WYECKHI CMBICI HCIIOJIB3YeMbIX BEIUYMH, HX
0003HaYeHHs] U eIUHUIBI (PU3MUECKUX BENUYHMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
($u3NYECKYI0 BEIMYMHY C APYTUMHU BEIUYMHAMHU, CTPOUTH I'paUKH MU3YyYEHHBIX 3aBHCHUMOCTEN
bu3NYECKUX BENNYHH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3UUECKHUE SBJICHUS M IPOLIECCHI, HCIOJIb3yd IpaBUia
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsiIMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs] MEXaHUYEeCKOU
DHEpPTUW, MpPH O3TOM JaBaTh CJOBECHYI0 (OPMYJIHMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

OOBSICHATH (U3NYECKUE SBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMyeckMx MIAaroB ¢ Omopoi Ha 1—2 M3y4YeHHBIX CBOICTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pewmiath pacuéTHbIE 3a7aud B 1—2 HEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHajlW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UYECKUE BETUUYUHBI B (POPMYJIbI U POBOJIUTH PACUYETHI, HAXOJUTH CIPAaBOYHbIE
JaHHble, HEOOXOJMMble JJs pELIeHHs 3a/ad, OIEHMBATh PEATUCTUYHOCTh MOJTY4EHHOU
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MpPHU MOMOIIM (PU3MYECKHX METOJOB, B
ONHCAaHUM HCCIE0BaHMs BBIIENATh MpPOBEpseMOe INPEAINoyIoKeHHe (TUIOoTe3y), pasziauyaTbh U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yNbTaT, HAaXOAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJIbTaTam;

MPOBOAMTH OMBITHl MO HAOIIOJEHUIO (U3NYECKUX SIBICHUW WM (PU3NYECKHX CBOWCTB Te:
dbopMynupoBaTh NpPOBEPSEMbIE NPEANONOKEHUs, COOMpPAaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIMIOJHATh TpSMble HM3MEPEHHUs pAacCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IHU(POBBIX NPUOOPOB, 3aIUCHIBATh MMOKA3aHHS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

IOPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOW (U3MYECKOH BETUMYMHBI OT JpPYyrod ¢
UCTIOJIb30BaHUEM TNPSAMBIX MU3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO JBHXKYILETOCs Teja OT
BPEMEHM [BIKEHHUS Tella, CUJIBl TPEHMsI CKOJBXKEHHMs OT Beca Teja, KauecTBa oO0paboTKu
MOBEPXHOCTEN TE€JI U HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS TeJ, YCIOBUHM paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpEeHUs, CleAysd MPeAoKeHHOMY IUIaHy, (UKCHPOBATh pe3yJibTaThl MOJy4YEHHOU



3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;
IPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NUYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, MABJICHHE BO3[yXa, BBITAJIKMUBAIOINAA CHUIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(OUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl MPeUI0KEHHOM HHCTPYKLMU: IPU BBIIOJHEHUU H3MEpEHHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOMN BEJTMYHHBI;
co0uIr01aTh MpaBuila TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYI0BaHHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABHKHBIA U HENOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Oomnopoil Ha uX omnucaHusd (B TOM YHCIE: MOALIMIIHUKM, YCTPOWCTBO BOJONPOBOAA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HeoOXoIuMble (PU3MUECKUE 3aKOHbI U
3aKOHOMEPHOCTH;
IPUBOAUTH MpPUMEpPbI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOIO HCIOJIb30BaHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 0OpallieHUH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3JIOPOBbS U COOJIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpeLE;
OCYIIECTBIISITh OTOOp MCTOYHUKOB HMH(popManmuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
IIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM M MNYTEM CpaBHEHHUS Pa3JIMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUIO, KOTOpas sBISAETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCMOJIb30BaTh TPU  BBIIOJHEHWM Y4YeOHBIX 3a/laHUil HayyHO-TIOMYJSIPDHYIO JIUTEpaTypy
(Gu3nUecKoro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHBIE W YCTHBIE COOOMIEHHsT Ha OCHOBE 2-3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOr0 COAEp>KaHMs, B TOM 4Hcie MyOJIMYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTax IPOEKTOB WM Y4eOHBIX HCCIENOBaHWM, NMpPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNE;
IpY BBIOJHEHUH Y4eOHBIX NMPOEKTOB U MCCIEOBAHUN pacripeaessaTh 00s3aHHOCTH B IpyMIe B
COOTBETCTBUHM C IIOCTAaBICHHBIMU 3aJadyaMH, CIEIAWTH 3a BBINOJIHEHHEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTpauBaTh
KOMMYHHMKaTUBHOE B3aMMOJECHCTBHE, yUNTBIBAsI MHEHUE OKPYKAIOIIIHX.

K koniy oOyuenus B 8 kJiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:
MCIIOJIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IABMKEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSHUSI BEIECTBA, KpHUCTANIMYECKWe U amMop¢Hble Tejla, HACBHIIEHHBIM U
HEHACBILICHHBIN Map, BIAKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEprus, TEIJIOBOU
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3inyath sBJIEeHUS (TEIJIOBOE pacIIMpeHHe U C)KaTue, Terionepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHME, KANMWJULSIPHBIE SIBICHUS, WCIIApeHHe, KOHACHCAllMs, IJIaBJI€HHEe, KPUCTAILIN3AIUI
(oTBepmeBaHUe), KHIICHHE, TeIUlonepenada (TeIIONPOBOIHOCTh, KOHBEKIUS, W3Iy4YCHUE),
JJNEKTpH3alMsl TeJ, B3aMMOJCHCTBHE 3apsAlOB, IEHCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,



JIEKTPOMAarHUTHas: MHIAYKIUS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUNA B OKPYXKAIOIIEM MHPE, B TOM
yucie GU3NYEecKUe SBJICHHs B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KAIIWIIISIPHBIE SBJICHUS B
IPUPOJE, KPUCTALIBl B IpUpoJe, udnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHUe pOChl, TyMaHa, MHEs, CHETa, JEKTPUUYECKHE ABJICHUs B aTMoc(depe, JIeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJH, Apeiid MOJIOCOB, POJIb MArHUTHOTO TIOJS JUISA
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM IEPEBOIUTH MIPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIONb3Yys (QU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yIeIbHas TEIIOEMKOCTh
BEILECTBA, Y/AENbHAs TEIUIOTA IUIABJICHMS, YAENbHAs TEIUIOTa MapooOpa3oBaHUs, YyeJbHas
TEIUIOTa CrOpPaHUsl TOIIMBA, KO3(Q(UIMEHT MOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTECIIbHAS BIAXXHOCTb BO3JyXa, JJICKTPUYECKHH 3apsl, CHJIA TOKa, DJICKTPUYECKOE
HalpsDKEHUE, CONPOTHBIIEHUE NPOBOJHHMKA, YJEJIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIITHOCTH AJIEKTPUYECKOTO TOKA), MPH OMUCAHWU TPABHIBHO TPAKTOBATh (PU3UUYECKHIA CMBICI
UCIOJIb3YEMbIX BEIUYHH, 0003HAYEHUS U eIMHULbI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (M3WYECKYIO0 BEIWYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKHE SIBJICHUS U IPOLECCHI, HCIOJIb3ysl OCHOBHbBIE
IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHMS BEIECTBA, IPUHIUII CYIIEPIIO3ULIAN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMma 1js ydacTKa LenH,
3akoH JDxoyna—JIeHna, 3aKOH COXpPaHEHHMs DHEPIHH, IIPM 3TOM JaBaThb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBaTh €0 MATEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (PU3NYECKUE IMPOLIECChl U CBOWCTBA TEJ, B TOM YHCI€ M B KOHTEKCTE CHUTYyallHii
IIPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicCHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHbIE 3a7ayd B 2—3 JAEHCTBHS, UCHOJb3YS 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIEeHUs 3aJaud, BbIOMpaTh 3aKkOHBl U (QOPMYIIHI,
HeoOXoauMble Al €€ pellieHus, NMPOBOAUTh PAacu€Thl W CPAaBHUBATh IOJYYE€HHOE 3HAaUYEeHUE
(bu3nYeCcKOil BEMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh NPU TMOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3Ysl OIMCAaHUE MCCIIEIOBAHUS, BBIACIATH IPOBEPSIEMOE IPEANOIOKEHHUE, OLICHUBATh
MIPaBUIIBHOCTH MOPSIKA POBEIAECHUS UCCIIET0BAHMS, J1€T1aTh BEIBOBL;

IPOBOJUTH OMBITH 0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJCHUS BO3JyXa OT ero o0ObéMa, TeMmepaTypsbl,
CKOpPOCTH IIpollecca OCTBIBAaHUS M HAarpeBaHUs NPH H3JIYYEHHMH OT LBETa H3JIydaromen
(moryomaoneif) MOBEpXHOCTH, CKOPOCTh MCHApEHUs BOJBI OT TEMIEPATyphbl KHUIKOCTH U
wionanad €€ IMOBEPXHOCTH, JJICKTPHU3aLMs T M B3aUMOJEHCTBUE DJIEKTPUYECKUX 3apslioB,
B3aMMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allis MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB, JIEWCTBHS MATHUTHOIO TOJII Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTaA,
CBOWCTBA  OJIEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OPMYIMpPOBAaThH  MpOBEpsieMble
MPENIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 MPENJIOKEHHOTro 00OpYAOBaHHUS, OIHUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATH IPAMBIEC U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH BO3lyXa, CHJIBI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHMEM AHAJIOIOBBIX MPUOOPOB M JAaTUYUKOB (PU3MUECKUX BEIHYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;



MPOBOANWTH HCCICNOBAHUE 3aBHUCUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT Jpyroil ¢
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBHCUMOCTH CONPOTHBJICHHSI MPOBOAHHKA OT €ro
JUIMHBI, TUIOMIAJAN MOMEPEYHOTIO CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BELIECTBA ITPOBOJAHUKA,
CHJIBl TOKa, MAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSHKEHUS Ha MPOBOAHUKE, MCCIIEJOBAaHUE
MOCJIEIOBATEIbHOTO M MapaJjUIeIbHOTO  COCAMHEHUN  MPOBOJHHUKOB):  IUIAHUPOBATH
UCCJIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYs MPEI0KEHHOMY IUIaHYy,
dbuKcHpoBaTh PE3yabTAThl MOTYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB, JeaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;
MPOBOANTH KOCBEHHBIC M3MEPECHUS (U3MUYECKUX BEIMYMH (yAeTbHas TEIJIOEMKOCTh BEIECTBA,
COMPOTHUBIICHUE MPOBOJHUKA, paboTa M MOIIMHOCTH JJIGKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENys MPEAJIOKEHHON UHCTPYKLIHUU, U
BBIYMCIISATh 3HAYCHHUE BEJIUYUHBIL;
coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH pU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMoOpol Ha MX OMHCAaHHUA (B TOM YHCIE: CHCTeMa OTOIJICHUS JOMOB, THTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUYETUMK DIIEKTPUYCCKONH SHEPTHHU, IJICKTPOOCBETHTEIHHBIC
npubopbl, HarpeBaTejbHbIC AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXPAHUTEIH,
AJIEKTPOMATHUT, S3JEKTPOJBHUTATENb TMOCTOSHHOTO TOKa), HCIOJB3ysd 3HAHUS O CBOMCTBax
buznyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NYECKIE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M HM3MEPUTEIBHBIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBI TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP,
JBUTATENb BHYTPEHHETO CrOpaHMs, SJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
LENEN C MOCIEI0BATEIbHBIM U MapaJUICIbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbBIC
0003HaYEeHHSI SJIEMEHTOB AJIEKTPUIECKUX IETei;
MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpax) MPAKTUUECKOTO HCIOJIb30BAHUS
($U3UYEeCKUX 3HAHUN B MIOBCEIHEBHOM JKU3HU JJIA 0OeCTIeUeHHs] 0€30MacCHOCTH MPU 0OpaIeHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbsI U COOIIOJECHUS HOPM
AKOJIOTMYECKOr0 MOBEJAEHHUS B OKPYKAIOILEH CPEeIE;
OCYIIECTBIISATh TOMCK HHPOpMAIMK (QHU3UIECKOro coaepkaHus B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUW W MNYyTEM CPaBHEHUSA JIONOJHUTEIbHBIX HMCTOYHUKOB  BBIIEIATH
nH(OpMaInIo, KOTOpas SBJSETCS MPOTUBOPEUNUBON MITH MOXKET OBITh HEJTOCTOBEPHOM;
UCIIONIb30BAaTh TMPH  BBIIOJIHEHWH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYNIAPHYIO JIUTEPATypy
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMALUKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas naHdopmarmo
U3 HECKOJBKUX MUCTOYHHKOB (PU3MUYECKOTO COJEPIKaHUS, B TOM YHCIE MyOIHMYHO MPECTaBIATh
pe3yJabTaThl MPOEKTHOM WM UCCIENOBATENbCKON JEATENbHOCTH, MPHU OSTOM TI'PaMOTHO
WCIIONIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATh BBICTYILICHUE
MpE3EHTALNEH;
P BBIMOJTHEHUN YYEOHBIX MPOEKTOB U UCCIEIOBAaHUIN (DU3HUECKUX MPOIECCOB PACIPEACTSATh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABIEHHBIMU 33/1a4aMH, CIIEJIUTH 32 BBITOJIHEHUEM
mjaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaa B
JEATEebHOCTh  TPYIINblI, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aUMOJECHCTBUE, MPOSABIISISA
TOTOBHOCTB pasperiaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUYETA, MATEPUAIbHAA TOUYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBUOKEHUS, nedopMmarus (ympyras, MJIaCTUYECKas), TpEHHUE,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U TEPEerpy3KH, LIEHTP TAKECTH, abCOJIIOTHO



TBEPIOE TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOaHUS U BOJIHBI,
3BYK, HHQPa3BYK M YyJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI MUCITYCKaHHUs M TOTJIOUICHUA, anbda, OeTa- u
ramMMa-u3J1y4eHusi, U30TOIbl, sAepHAs YHEPTEeTHKA;

pa3iauuyaTh  SBJICHMS (paBHOMEPHOE UM  HEPAaBHOMEPHOE  IPSAMOJMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE IpPSMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE IBMXKEHHE, KOJEOATEIbHOE
JBIDKEHUE (3aTyXarolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBHIKEHHE,
OTpa)k€HHE 3BYyKa, IMPSAMOIMHEHHOE paCIpOCTPAHEHHE, OTPAKCHUE U IPEIOMIICHUE CBETA,
IIOJTHOE€ BHYTPEHHEE OTPAKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPaJIMOaKTUBHOCTb, BO3HUKHOBEHUE
JUHEHYaTOro CHEKTpa H3JIydyeHHs) O ONUCAHUIO MX XapaKTEepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (DPU3MUECKUX SBICHUI B OKpYy)KalolleM MHUpe (B TOM
yucie (usnueckue siBICHUS B MPUPOJE: NPUWIMBBI M OTJIUBBL, ABMKeHHE I1aHeT CoJHEeuHOM
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMU,
3eMIIETpSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BeTa TeJ, ONTHYECKUE SBJICHUS B
npupose, OWOJIOrMYecKOoe JAEHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHITEHOBCKOIO
U3IYy4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4H, PpagHMoaKTUBHOE
U3JIy4YeHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pPAJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOJUTh NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
CBO¥CTBA (MTPU3HAKK) GU3UUECKUX SIBICHHI;

ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YysS (QHU3NUECKUe
BEJIMYMHBI (CpeIHAsA U MIHOBEHHAsl CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHMs, CHJA YIPYrOCTH, CWJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOTO MaJieHHs, BEC Tejla, MMITYJIbC Tejla, MMITYJIbC CHJIBI, MEXaHW4ecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLIMAbHASL DHEPIUsl CKATOW NPYKHUHBI, KHHETHUYECKAs DHEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, Mepuoja M 4YacToTa KoJieOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIICHHUs CpeAbl), NMPH ONUCAHUM TPABHIBHO TPAKTOBATh
(Gu3nYECKU CMBICT UCHOJIb3YEMbBIX BEIMYUH, 0003HAUEHHUS U €JUHUIIBI (PU3UUYECKUX BEIMYUH,
HaX0JUTh (OPMYIIbI, CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BEJIWYHMHY C APYITMMH BEITMUYHMHAMH,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKHE SBJICHUS U MPOLECChl, HCHOIb3yd 3aKOH
COXPAaHEHHMs DHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CYEPHO3ULUU CHJI, TPUHLUI
oTHOcUTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMSI MMITYJIbCA, 3aKOHBI
OTpaXEHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOIO M MAaCCOBOTO YHCEN INPU
AJIEPHBIX pPEaKLHUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTte pacy€THbIE 3aa4M (ONMparoIKecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3YS 3aKOHBI
U (QOpMyIibl, CBSI3bIBarOIME (HU3MUYECKUE BETUYMHBI: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIE MJSi pEIICHUs, IMPOBOAUTH pacuéThl M OIICHHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUsI (PU3MUECKON BEIMYHHBI,

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3YSl ONMCAHME MCCIEIOBAHMSI, BBIICISATH IPOBEPSIEMOE IPEANONOKEHUE, OLIEHUBATH



NPaBWIBHOCTh TOPSIIKA TIPOBENEHHS] HWCCIEAOBAHM, JeiaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHMsI SHEPrHM, 3aBUCUMOCTh Iepuoja
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/ABl MaJblX KoJIeOaHUH, PSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jloKeHue 0enoro
CBETa B CIEKTP, U3yUECHHUE CBOMCTB M300paKEHHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paXKeHHUs
npeaMera B cobuparolei JInH3e, HaO0IeH!e CIUIOIIHBIX U JMHEHYaThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHUSs, OMUCHIBATH X0
OIIBITA U €r0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpeAessisi CpeaHee 3HAYeHue
U3MepAeMoil BeMUYMHBI ((DOKYCHOE pacCTOsIHHE CcOOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PH3UUECKUX BEIMYUH C HCIOJIB30BAHUEM IPSIMBIX
U3MEpeHUil (3aBUCUMOCTh ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadaJbHON
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpPaKEHHsI CBETa OT yrja MaJCHUS W yIJia NPEJIOMJICHHS OT yrijla MajaeHHs): IUIAaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJy4YEHHON
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIEOBAHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKUX BEITHUYUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tea
pY PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAACHUs, >KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHUs! CKOJIbXKEHMs, MEXaHH4ecKas paboTa M MOILHOCTb, YacTOTa M IEPUOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHUKOB, OINTHYECKas CHJIa COOMparouiei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHHUs, COOUpPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBINIOJIHATH H3MEPEHHUSI, CIIEIys IPEIOKEHHONW HHCTPYKIINH, BBIYUCIISTH 3HAYCHHE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYEHHbIE pe3yJabTaThl C Y4ETOM 3aJaHHOM MOrPELIHOCTH
U3MEPEHHU;

co0uTr0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHHUEM;
pa3inyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJeNel: MaTepuanbHas TOUKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUEUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JMH34a, IUIaHeTapHas MOJIEIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO S/Ipa;

XapakTepu30oBaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JAaTUUKHU TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, IIePUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBax (pu3MUECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMBl U CXEMaTHYHble PHCYHKH H3YyYEHHBIX TEXHHYECKHUX YCTpPOUCTB,
U3MEPUTENBHBIX TNPHUOOPOB W TEXHOJOTHUECKHUX TMPOIECCOB TMPH pPEUIeHHH y4eOHO-
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparoie TMH3E;

IPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BAaHUS
(u3nUecKrx 3HaAHUH B MOBCEIHEBHOW XKHU3HH U1 o0ecrieyeHns 0€301MacHOCTH NP 0OpaleH!H ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3JIOPOBBbSI W COONIOJICHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIEeH cpee;

OCYIIECTBIISITh MOMCK MHPOpMAUu (HU3NIECKOTO conepkaHus B MHTepHETe, caMOCTOSITEIhHO
(bopMynupys MOMCKOBBIM 3ampoc, HaXOAWUTh IYTH OINpPENENEHUs JOCTOBEPHOCTH IOJIy4YEHHOMH
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTIOTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl Hay4yHO-TOMYJSIPDHYIO JINTEPaTypy
(Gu3M4ecKoro cojepxaHus, CIpaBOYHbIC MaTepualbl, pecypcbl ceTu VHTepHeT, BlajeTh



npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHMKOB (DPU3MUECKOro conepKaHus, MyOJIMYHO IpPEICTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM MCCIIENOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTOARMA BEIECTBa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpoenne u CROHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
KoandecTBo 4acoB
Ne JJIeKTPOHHBbIE U (POBbIE
/i Tema YpoKka Beero KOHTp HpaKT ggg;;z::neﬂb““e
padoThI padoThI
1 ®dusuka — Hayka o npupoze. SBieHus npupoasl. Duznueckue aBICHUA 1
9 Mexanuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MarHUTHBIE, CBETOBBIC, 1
3BYKOBBI€ SIBJICHUS
3 du3nuYecKre BeJIMYMHbBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue reMiepaTypbl Ipy MOMOLTA 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIEpaTypbl"”
Kak ¢u3snka u gpyrue eCTeCTBEeHHbBIC HAYKH U3YYAIOT PUPOY.
o o Bubmmorexa IIOK
5 EctecTBenHOHayuyHbIN MeTo1 o3HaHUs. Onucanue GU3NYECKUX SIBICHUN C 1 https://m.edsoo.ru/Ff09f72a
IIOMOILILIO MOJIENEH
6 VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTD MOJIETA IIApUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJbIIe BHICOTA MTycKa"
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 Bu6morexa [JOK
BellecTBa https://m.edsoo.ru/ff09fe0a
Bubmorexa [IOK
8 JIBI’DKGHHG dacTull BELIECTBA 1 https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoBanue «ONbITH 10 HAOTIOJECHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA 1
B3anMocBs3b MeX 1y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHhIX
Bubmroreka [JOK
11 COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHrneM. OcoOeHHOCTH 1 https://m.edsoo.ru/ff0a0378
arperaTHBIX COCTOSTHUI BOJIBI
Bubnroreka [JOK
12 Mexanuueckoe ABuxkeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBHXKEHHE 1 https://m.edsoo.ru/ff0a05c6
Bubmroreka [JOK
13 Cxopoctb. Enunuiier ckopoctu 1 https://m.edsoo.ru/ff0a079c
Bubnroreka [JOK
14 Pacuer nytH ¥ BpeMeHM IBUKEHUS 1 https://m.edsoo.ru/ff0a0aed
. Bub6 OK
15 Wuepuus. 3akoH MHEpIUH. B3auMoaeicTBrE Tel KaK IPUYMHA U3MEHEHHS 1 nwtorekca L

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09f72a
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CKOPOCTH ABHUKCHHS TCII

Bubmuorexa [IOK
16 [TnoTHOCTE BemecTBa. PacueT Macchl 1 00beMa Telia IO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OnpeaeneHue MmIOTHOCTA TBEPOTO TEJIay
" " Bubmmorexa [IOK
18 Pemenue 3ana4 nmo reme "I110THOCTE BelecTBa https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepucThKa B3aumoaecTBus Ten. Cuiia ynpyroctu. 3akoH
I'yka
20 Jlaboparopnas padota «/3y4eHre 3aBHCUMOCTH PaCTsKCHUS
(medopmanuu) Ipy>KMHBI OT TPUIIOKEHHOUN CHUJTBD»
21 SIBnenue Tarorenus. Cuiia TSHKECTH
29 CBsi3p MEX]y CUJION TSKECTH U Maccol Tena. Bec Tena. Pemenue 3ana4 o Bu6morexa LOK
Teme "Cuia TsorecTu" https://m.edsoo.ru/ff0al778
Bubmmorexa IIOK
23 Cuna TspKecTH Ha IpyTrux Iutanetax. Gu3ndyeckue XapakTepUCTUKU TIaHET https://m.edsoo.ru/Ff0al502
Bubnmorexa IIOK
24 I/ISMepeHI/Ie CHIL HI/IHaMOMeTp https://m.edsoo.ru/ff0al8cc
Bubnmorexa IIOK
25 Bec tena. Heecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxxeHue IByX CHWJI, HalPaBJIEHHBIX 110 OJTHON MIPSIMOiA. Bu6morexa 1JOK
PaBHOHeﬁCTBymmaH CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no reme "PaBHonelicTByromast cui”
Bubmmorexa [IOK
28 TpeHue CKOJIbKEHUS ¥ TPEHHE MTOKOs. TpeHre B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alboc
29 Jlaboparopnas pabota «/3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS Bu6morexa LOK
OT CHJIBI JABJICHUS ¥ XapaKTepa CONPUKACAIOLINXCS MOBEPXHOCTEN» hitps://m.edsoo.ru/ff0alcc8
30 Pemenwue 3a1a4 Ha omnpe/ielieHne PAaBHOACHCTBYIOMIEH CHITBI
31 Pemenue 3anau mo Temam: «Bec Tenay, «'padudeckoe n300paxeHune Cui, Bu6morexa LIOK
«Cwnbl», «PaBHOIEHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
30 KonTpomnbHas padota mo Temam: «MexaHW4decKoe JBHKEeHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe nuzodbpaxenue cuimy, «CHIbD)
Bubmmorexa [IOK
33 Hapnenne. CriocoObl yMEHBIICHHUS U YBEIIMUYCHHUS TaBIICHHSI https://m.edsoo.ru/ff0a20a6
o Bubmuorexa [IOK
34 JlaBiieHre ra3a. 3aBUCUMOCTD JABJICHUS T'a3a OT 00bEMa, TeMIIepaTyphl hitps://m.edsoo.ru/ff0a2376
.. Bu6 OK
35 [lepenaua naBneHUs TBEPABLIME TEIAMU, KUJKOCTAMH M Ta3aMH. 3aKOH uomoreica I

https://m.edsoo.ru/ff0a25b0
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ITackansa

36 o 1 Bubmuorexa [IOK
JlaBiieHne B )KMJIKOCTH U ra3e, BBI3BAHHOE JEMCTBUEM CUJIbI TSHKECTU https://m.edsoo.ru/ff0a2718
37 P 3 I 1 Bubmuorexa [IOK
elIeHue 3a7a4 110 TeMe «/laBieHue B xuaKocTy U rasze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
Bubmuorexa [IOK
38 Coo6ma}omnec>1 COCYyZBI 1 https://m.edsoo.ru/ff0a2970
o Bbubmmotexa IJOK
39 FHHpaBHquCKHH Hpecc 1 https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiiHeBON )KUIKOCTHBIM HACOC 1
Atmocdepa 3emiu. [IpuunHbI CyIIeCTBOBaHUS BO3IYIIHOW 0007104YKH
Bubmorexa [IOK
41 3emiu. 3aBUCUMOCTb aTMOC(EpPHOTO JIaBJICHHS OT BBICOTHI HAJl YPOBHEM 1 https://m.edsoo.ru/ff0azb5a
MOpst
Bubmorexa [IOK
42 Bec Bosayxa. ATMoc(epHOe naBieHne 1 https://m.edsoo.ru/ff0a2b5a
Bubmmorexa IIOK
43 H3smepenne armocdepHoro napiaenus. Oneit Toppudenau 1 https://m.edsoo.ru/ff0a2dag
44 3 (b 1 Bubnmorexa IIOK
aBUCHUMOCTb aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS https.//m.edsoo.ru/ff0a2fca
45 B _ A (b 1 Bubnmorexa IIOK
apoMeTp-aHepoul. ATMOC(HEpHOE IaBJICHUE Ha Pa3IMYHBIX BBICOTAX https.//m.edsoo.ru/ff0a2fca
46 Pemenue 3amau mo reme " AtmocdepHoe napienue"” 1
47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJN0. ApXUMeI0Ba 1 BuGmorexa LIOK
clia https://m.edso0.ru/ff0a3276
48 Jlaboparopnas pabota «OnpeneneHre BEITATKUBAIOIIECH CUITHI, 1 BuGmmotexa LIOK
NEHCTBYIOLIEH HA TEJIO, OIPYKEHHOE B KUIKOCTh https://m.edsoo.u/ff0a33fc
JlaGopatopHnas pabora o teme «lccnenoBaHue 3aBUCUMOCTH Beca Teja B BuGmorexa LIOK
49 a = 1 https://m.edsoo.ru/ff0a3514
BOJIE OT 00bEMaA MOTPYKEHHON B HKHUAKOCTh YaCTU TeJIa» -//m.£ds00.
Bubmroreka [JOK
50 I1naBanue Ten 1 https://m.edsoo.ru/ff0a3a96
51 JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa Uilu 1
KOHCTPYMPOBAHUE JIOAKHU U OIIPEJIEIICHHUE €€ Ipy30M0AbEMHOCTH"
Pemenue 3anau no remam: «IlnaBanue cynoB. BoznyxomnnaBanue, BuGmorexa LIOK
52 = 1 https://m.edsoo.ru/ff0a3654
«J/laBieHue TBEpAbIX TN, KUAKOCTEH U Ta30B» R
Kontponbras pabota mo Teme «/laBieHne TBepabIX TeM, JKUJIKOCTEH U
53 ra3oB»/Bcepoccuiickas mpoBepoyHas paboTa npu NPOBEICHUH C 1

HCIIOJIb30BAHHUEM KOMIIBIOTEPA
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Bubmuorexa [IOK

54 Mexannyeckast pa60Ta 1 https://m.edsoo.ru/ff0a3f82
Bubmmorexa [IOK
55 MormHocTs. EnuHHIBI MOIIHOCTH 1 https://m.edsoo.ru/ff0a3fs2
56 VYpok-uccnenosanue "Pacyét MOIIHOCTH, pa3BUBAEMOM MPU MOABEME 10 1 1
nectauie"
S7 [IpocTteie Mexanu3mbl. Peruar. PaBHOBEcHE CHII HAa pblyare 1
58 Prruaru B Texuuke, ObITy U ipupoje. JlJaboparopuast pabora 1 05 BuGunorexa LIOK
" i ' https://m.edsoo.ru/ff0a478e
«HccnenoBanue ycaoBHil paBHOBECHSI phluara
59 P Y% 1 Bubmmorexa [JOK
EIICHHE 3a/1a4 110 TeMe «Y CJIOBUS PABHOBECHSI pbIyara https://m.edsoo.ru/ff0ad8as
60 Koaddurment nonesnoro nericteus mexanusma. JlabopatopHas padbora 1 05
«M3mepenne KIIJI HaKIOHHOM TIIOCKOCTH '
bu6 OK
61 Pemenue 3anau no teme "Pabora, MomuocTs, KIT/1" 1 htptlpg:jl/%:iijasg).ru/ﬁOa4c48
Bubnmorexa IIOK
62 Mexanunueckas sHeprusi. Kunernueckas u moTeHIIUANIbHAS SHEPTUS 1 https://m.edsoo.ru/ff0ad252
N bu6 OK
63 3aKOH COXPaHEHHsI MEXAHMYIECKOM SHEPTUH 1 htpt‘pg;’,‘;fz’ifsg”u,ﬁ()a4360
VYPOK-3KCIIEPUMEHT O TeMe "IKCIEPUMEHTATBHOE ONPEACIICHHUE
64 W3MEHEHUSI KHHETUYECKON U MOTEHIMAIBHON YHEPTUH IIPU CKATHIBAHUU 1 1
TeJla IO HAKJIOHHOM MIIOCKOCTH"
KonTponbnas padota no teme «PaboTa 1 MOIIIHOCTb.
Heprusy/Bcepoccuiickas npoBepoyHasi paboTa Ipyu NpOBEICHNUN Ha
65 C) /B 0 1
OyMaXHOM HOCUTEJIE
+2 " " Bubnmorexa IIOK
66 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "MexaHn4ecKoe ABIKEHUE 1 https://m.edsoo.ru/ff0adeet
67 Pesepubiit ypok. Pabora ¢ Tekcramu mo teme "JlaBieHne TBEPABIX Te, 1 Bu6morexa LIOK
)KI/II[KOCTGﬁ H Ta30B" https://m.edsoo.ru/ff0a4ffe
PezepHblil ypok. Pabota ¢ Tekctamu o teme "Pabota. MOIIHOCTS.
68 Oneprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KosnuecTso uacos JJIeKTPOHHbIE N (POBBIE
KOHTp HpaKT o0pa3oBaTejibHbIE
/m Bcero padoTbl  padoThI pecypert
1 OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETUYECKON TEOPUH U UX OIBITHBIC 1 Bu6miorexa [OK
HOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT
M . 6 o Bubnuoreka [IOK
oJleNH TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSIHHIA BENIECTBA https://m.edsoo.ru/ff0as40e
4 OOBsicHEeHHE CBOMCTB TBEPOTO, JKHJIKOTO M Ta3000pa3HOT0 COCTOSHUM BEIeCTBA 1
Ha OCHOBE ITOJIOXKEHUH MOJICKYISIPHO-KHHETUICCKOU TEOPUHU
5 K (b 1 Bubimoreka ITOK
pUCTAUIMYECKHUE U aMOP(HBIE Tella https://m.edsoo.ru/ff0a5800
6 CMauMBaHUE U KalWUIIPHOCTb. I[0BEPXHOCTHOE HATSKEHUE 1 Eumitoreka LIOK
P . P https://m.edsoo.ru/ff0a5530
Bubimoreka IIOK
7 Tennosoe pacmmpenue u cxatue 1 https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKEHHUS YaCTHUIL 1
9 Buytpennsis sHeprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTrun 1 Bumtorexa LIOK
YTp P : YTp P https://m.edsoo.ru/ff0a5c60
bu6 OK
10 Buasl Temnonepenaun 1 s eds00.r 06412
11 Ypok-koHpepenius "[IpakTudeckoe UCOIB30BaHUE TETIIOBBIX CBOWCTB 1 1 Bu6morexa LIOK
6 " https://m.edsoo.ru/ff0a65c0
BEIIICCTB U MAaTEPHAJIOB B IEJISAX SHEPTOCOCPEIKCHUS
12 K \Y 1 Bubimoreka ITOK
OJIMYECTBO TCILIOTHI. Y IeJIbHAs TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
Bubmoreka ITOK
13 VYpaBHenue TemnoBoro 6ananca. TemiooOMeH U TEIIOBOE paBHOBECHE 1 https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHnast pabota "HccnenoBanue siBJICHUS TEMII000MEHA TTPU CMEIIIMBAaHUT 1 1 BuGmorexa [[OK
X0JI0 ,[[HOI71 " ropﬂqeﬁ BO IlBI” https://m.edsoo.ru/ff0a6a98
15 Pacuer konuuecTBa TEIIOTHI, HEOOXOUMOTO ISl HATPEBAHUS TeNa U 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUH
" 9 " bubnuoreka [JOK
16  JlaGopartopHnas pabota "OmnpezneneHue yeabHOH TEMIOEMKOCTH BEIECTBA 1 1 https://m.edso0.ru/ff0a6bb0
Bu6 OK
17  Dueprus TormBa. Y aeibHas TEMIOTA CTOPAHUS 1 nomorera 11

https://m.edsoo.ru/ff0a7b5a
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18 [1naBrieHue u OTBepIeBaHNE KPUCTAIIMUECKUX Tell. Y ieJbHasl TerioTa 1 Bu6nmorexa [IOK
[UIABJIEHUS https://m.edsoo.ru/ff0a71d2
n v " Bubmmoreka IIOK
19 JlaGopaTtopHas pabota "OnpeaereHne yaeIbHON TEIJIOTH TIaBICHUS JIb/Ia 1 https://m.edsoo.ru/ff0a72fe
bubmuoreka IJOK
20 ITapooGpa3oBanue u koHaeHcanus. Mcmapenue 1 https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenbnas temiora napooOpa3oBaHus U KOHACHCAIIUU. 3aBUCUMOCTb 1 Bu6morexa LIOK
TeMIIEpaTyphbl KUIIEHHS OT aTMOC(EPHOTO NaBICHUS hitps://m.edsoo.ru/ff0a786¢
29 Bnaxuocts Bo3ayxa. JlabopaTopHas pabora "OnpeneneHrne OTHOCUTEIbHON 1 Bu6morexa [OK
BIAXKHOCTH B03nyavv https://m.edso0.ru/ff0a7628
23 PemieHue 3a1a4 Ha ONpPEICTICHUE BIAXKHOCTH BO3AyXa 1
24 [TpuaIMIBEI pabOTH TEIIOBBIX nBHUTaTeNeid. [lapoBas TypOuHa. J[Burartens 1
BHYTPEHHET0 CTOpaHuUs
o5 KIIJ] TenmoBoro nBurarens. TenaoBble ABUTaTENN U 3alIUTa OKPYKAIOIICH 1 Bu6nmorexa LIOK
cpenpl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECcax 1
97 [ToaroroBka Kk KOHTPOJILHOU padoTe 1o Teme "Temnosbie sBiaeHUs. MI3MeHeHHe 1 BuGimorexa [OK
arperaTHbIX COCTOSIHUI BemecTa" https://m.edsoo.ru/ff0a83f2
28 Kontponbnas padota o teme "TermnoBsie siBneHus. I3MeHeHne arperaTHbIX 1 Bu6morexa LOK
COCTOSTHUII BermecTBa" https://m.edsoo.ru/ff0a86ae
29 DnekTpu3aius Tel. J[Ba poja dMeKTPUUECKHUX 3apsiioB 1
30 Ypok-uccnenoBanue "OneKkTpu3anus TeJl HHAYKLIUEH U IPU COTPUKOCHOBEHUN" 1
o Bubmuoreka [IOK
31 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona 1 https://m.edsoo.ru/ff0a87ed
32 DnekTpuueckoe nose. HanpskeHHOCTh anekTpuueckoro nois. [TpuHnun 1 Bu6nmorexa LIOK
CYIIEPIIO3UIIMHU DIIEKTPUIECKUX TTOJEN hitps://m.edsoo.u/ff0a8a0a
33 Hocurenu snexkrpuyeckux 3apsanoB. DiaeMeHTapHbI 3apsia. CTpoeHrne atoma 1
34 TIpoBOJHMKM U JMAIEKTPUKH. 3aKOH COXPAaHEHHMs DJIEKTPUUECKOTO 3apsia 1 paomaorca HOK
poBOA A PUKH. p p pAn https://m.eds00.ru/ff0agef6
35  Pemenue 3a1a4 Ha IPUMEHEHUE CBONCTB JJIEKTPUUECKUX 3aAPSI0B 1 pbmaorexa TIOK
Al p p pAn https://m.eds0o.ru/ff0a90cc
36 DIIEKTPUUECKHI TOK, YCIOBHS €T0 CYIIeCTBOBAHMS. ICTOUHUKY IJIEKTPUUECKOTO 1 BuGmmorexa 1IOK
TOKA https://m.edsoo.ru/ff0a95a4
. BuG OK
37  JlelcTBHS JNIEKTPUYECKOTO TOKA 1 nomorexa I

https://m.edsoo.ru/ff0a96b2
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Ypoxk-uccienoanue "JleiicTBUE ANEKTPUUECKOTO OIS HA TPOBOJHUKHU U

38 " 1
JURJICKTPUKU
. Bu6, OK
39 | DraexkTpuuecKuil TOK B METaJUIax, )KUIAKOCTIX U razax h§p§7,(£?§jzilru,ﬁ0agg38
40 DJeKTpUyecKas 1elb U €€ COCTaBHbIC YaCTH
Bu6, OK
41  Cuna toka. JlaboparopHas pa6ora "M3MepeHue U PEryIupOBaHUe CUIIbI TOKA" 0.5 hg;?,ﬁ;iilm,ﬁowbdt;
42 DnekTpuueckoe Harnpsbkenue. Bonbtmetp. JlabopaTopuas padora "U3mepenue u 05 BuGmmorexa LIOK
peryanpoBaHue HaHpH)KCHI/ISI" : https://m.edsoo.ru/ff0ade14
BuG OK
43 ComnpoTHBIICHUE NPOBOIHUKA. Y IENLHOE COMPOTHBIIEHHUE BEMIECTBA e 023738
44 JlaboparopHas paboTa "3aBUCUMOCTH 3JEKTPHUUECKOTO COMPOTHUBICHUS 1 Bu6orexa [IOK
IPOBOJHHUKA OT €0 JUIMHBI, IJIOMIAIH IONEPEYHOro CeYeH s U MaTepuaa” https://m.edsoo.1u/ff02a738
Bubimoreka IIOK
45 | 3aBHCHMOCTH CHJIBI TOKA OT HampsbkeHus. 3akoH Oma 1 yyacTka Lenu https://m.edsoo.ru/ff0aadda
16 JlaboparopHas padota "HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UYILETO Yepes 1 BuGnnorexa LIOK
PE3KCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS Ha pe3ucTope” hitps://m.edsoo.1u/ff0aa04e
OclieZIoBaTeIbHOE U MapaieIbHOE COeTUHEHUS MPOBOIHUKOB
47 I1
48 JlaGopatopHas pabota "IIpoBepka mpaBuia CI0KEHUs HANPSHKEHUH MpH 1 BuGmorexa LIOK
" https://m.edsoo.ru/ff0aaa58
MIOCJIEIOBATEIIEHOM COCTMHEHNH JIBYX PE3HCTOPOB
49 JlaboparopHas padota "IIpoBepka nmpaBuia s CHIbI TOKA IIPU MapajljieIbHOM 1 Bu6nmorexa 110K
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemrenue 3a1a4 Ha npuMeHeHue 3akoHa OMa Ui pa3IuyHOro COeTUHEHUS BuGmmorexa LIOK
TIPOBOJHHKOB https://m.edsoo.ru/ff0aaf8a
bubmuoreka I[JOK
51  PaboTa 1 MOUIHOCTB JIEKTPUUECKOro Toka. 3akoH Jxoymnsa-JIenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHne paboThl U MOIIHOCTHU 3JIEKTPUYECKOTO 1 Bu6orexa ITOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTPUUYECKHE IIETH U MMOTPEOUTENN HIEKTPUIECKON SHEPTHH B OBITY. Bu6morexa LIOK
KOpOTKOC 3aMbIKAHHE https://m.edsoo.ru/ff0ab660
54 [TonroroBka Kk KOHTPOJBHON paboOTe MO TeMe "DIEeKTPUUECKUE 3apsbl. BuGmorexa [IOK
3apsKEHHBIE Tela U UX B3auMoeHcTBUs. [10CTOSHHBIN SIEKTPUYECKUi TOK" hitps://m.edsoo. u/if0aba2c
55 KonTtponbHas pabota mo teme "DIeKTprUIecKre 3aps/bl. 3apsHKeHHBIEC Tela U UX BuGmmorexa 1IOK

B3auMoieiicTBus. IlocTossHHBIN AnekTpruyeckuii Tok'"/Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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IIPOBEpOYHAd pa60Ta IIpU MMPOBEACHNH C UCITIOJIB30BAHUEM KOMIIBIOTEPA

56 | IlocrossHHBIE MAarHUTHI, UX B3aUMOJICHCTBUE
57 y _ "U o " 1 bubnmorexa IIOK
pok-uccienoBanue "M3ydeHue mnosei NoCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3do
Bubimoreka ITOK
58 | MarnutHoe none. MaruuTHoe nose 3eMJIM M €ro 3HaueHue JUls )KU3HU Ha 3emiie 1 https://m.edsoo.ru/ff0acOba
59 OnbiT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka MaruutHoe nose 1 Bu6motexa LIOK
KATYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
60 [IpumeHeHne AIeKTPOMarHuToB B TexHuke. JlabopatopHas padora "M3yuenue 1 05 BuGmmorexa [OK
JIEACTBUS MATHUTHOTO TIOJISt HA IPOBOJAHMUK C TOKOM" ' https://m.edsoo.ru/ff0ac74a
DNEKTPOABUTATENh TOCTOSIHHOTO TOKa. VCIoIb30BaHKE AJIEKTPOABUTaTeNIe B
v Bubnuorexa [IOK
61  TeXHWYECKHX YCTPOWCTBax W Ha TpaHcmopre. JlabopaTopHas pabora 1 https://m.edsoo.ru/ffoace6e
"KoHcTpynpoBaHue u usydeHue paboThl AIEKTpOABUraTes"
62 Omnbitel Dapanes. 3akoH nekTpoMaruuTHOW unaykiuu. [Ipasuno Jlenna 1
63 Onektporerepatop. CriocoObl MOTyYeHUS NEKTPUIECKOR IHEPTHH. 1
DJEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOUYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTPUIECKUE U MarHUTHbBIE 1
SIBJICHUS"
KonTposabHas paboTa o Teme "IaeKTpUuecKre U MarHUTHbIE
" 9 Bubnuoreka [JOK
65  sBneHus"/Bcepoccuiickas mpoBepoyHas paboTa Mpu MPOBEICHUN Ha OyMaXKHOM 1 https://m.edsoo.ru/ffoach14
HOCUTEJIE
+ " " Bubimoreka ITOK
66  PesepBHblil ypok. Pabota ¢ Tekctamu o Teme "TerioBble siBICHUS 1 https://m.edsoo.ru/ffoaccse
67 Peseprubriit ypok. Pabota ¢ Tekcramu o Teme "I1oCTOSHHBIN 3IeKTPUIECKU 1 BuGmorexa [[OK
TOK" https://m.edsoo.ru/ff0acdc6
68  PesepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MaruuTHele siBjieHus" 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos 5
Ne Tema ypoka JIEeKTPOHHBIe LH(POBbIE
KOHTP HpaKT o0pasoBaTe/bHbIe
n/n Bcero pecypcesl
padoTrel  padoThI
1 Mexannueckoe nBrxeHre. MaTepuanbHas TOUKa 1
Bubnmorexa IIOK
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHUS 1 hitps:/fm.edsoo.ru/ff0add74
o Bubnmorexa IIOK
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBaoMmepHoe npsamonuHeiiHoe npmwkeHue. CpeaHss 1 MTHOBEHHAs 1
CKOPOCTh
o Bubnmorexa IIOK
5 [IpsimonHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 https://m.edsoo.ru/ff0adsda
5 CKopocThb MPSAMOIUHENHOT0 paBHOYCKOpEHHOTOo IBMkeHHs. [ padux 1
CKOPOCTH
7 JlabopaTtopHas pabota "OnpeneneHrue yCKOpeHHs Tesa Mpu 1 1 Butmmorexa LIOK
PaBHOYCKOPEHHOM JIBUKEHHH 0 HAKIIOHHOM MIIOCKOCTH" hitps://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMepHOE ABHKEHUE TIO OKpYKHOCTH. [lepuo u yacTora oOparieHusl. 1 BuGmorexa [[OK
JIuheiigag u YIJI0Bast CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LlenTpocTpeMUTENBLHOE YCKOPEHUE 1
o Bubmmorexa [IOK
11 [Iepsslii 3akoH HetoToHa. BexTop cuiibt 1 htins:ffm.edso.rufffacs12
o o Bubnroreka [JOK
12 Bropoii 3akon HeroTona. PaBHonelicTByromas cuia 1 htins:fim.edsoo.ruFf0acT2a
o Bubnroreka [JOK
13 Tpetuii 3akoH Herotona. Cynepno3uius cui 1 https://m.edsoo.ru/ff0ae082
Bubmmorexa [IOK
14 Pemenue 3anau Ha npumMeHeHne 3ak0HOB HproTOHA 1 hitms:fim.edsoo nFfoasbéc
Bu6 OK
15 Cuna ynpyrocty. 3akoH I'yka 1 nomorea I1

https://m.edsoo.ru/ff0aeca2
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16 Pemenue 3anau no teme «Cuina ynpyroctu» 1
Bubmmorexa [IOK
17 JlaGopaTtopHas pabota «OrnpeaesieHne )KeCTKOCTH MPY>KUHBD» 1 hitms:fim edsoo rufFfOaees8
Bubmmorexa [IOK
18 Cuna TpeHus 1 https://m.edsoo.ru/ff0af738
Bubmmorexa IIOK
19 Pemenne 3agau no reme «Cuiia TpeHUs 1 https://m.edsoo.ru/ff0afa26
" " Bubmmorexa [IOK
20 JlaGopaTtopHnas padota "Onpenenenne kKodppuimeHTa TpeHUS CKOIbKCHHUS 1 https://m.edsoo.ru/ff0af8be
91 Pemenue 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuina 1 Bubmorexa [IOK
TpeHI/ISI" https://m.edsoo.ru/ff0afb8e
99 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO 1 Bubmorexa [IOK
MaaeHUs https://m.edsoo.ru/ff0af044
93 Ypok-koHpepenius "JIBmkeHne Te BOKPYT TPaBUTAIIIOHHOTO LIEHTpa 1
(Conueunas cuctema). ['amaktuku"
" " Bubmmorexa [JOK
24 Pemenue 3amau o reme "Cuita TSXKECTU UM 3aKOH BCEMUPHOTO TSATOTEHHS 1 https://m.edsoo.ru/ff0af5f8
Bubmorexa [IOK
25 IlepBas kocMHuueckasi CKopocTb. HeBecoMOCTh U neperpy3ku 1 httos://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBECHe
o . — Bubnmorexa IIOK
26 TBEPJOTO TeJIa C 3aKPETUIEHHOW OChIO BpalleHuss. MomMeHT cuibl. L{eHTp 1 httos://m.edsoo.ru/ff0afe36
TSKECTU
PaBHOBecue marepuanbHON TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBECHe
27 TBEPJOrO TeJa C 3aKPETUIEHHON OChIO BpauleHus. MoMeHT cuiibl. LleHTp 1
TSOKECTU
Bubmmorexa [IOK
28 Pemenue 3ana4 no reme "Moment cuiel. Llentp Tsxectn" 1 https://m.edsoo.ru/ff0b02b
4
IToaroroBka Kk KOHTPOJIBHOU pa60Te o TeMe "MexaHnuecKoe IBUKEHUE. Bu6miorexa LIOK
29 N | 1 https://m.edsoo.ru/ff0b040
B3aumoneiictBue ten 8
30 Kontponbnas padota mo Teme "Mexannueckoe aBmkeHne. Bzanmoeiicteue 1 Bu6morexa IIOK

Tex"

https://m.edsoo.ru/ff0b06ec
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Nmnynse Tena. UMnynbe cuibl. 3aKOH COXpaHEHUs! UMITyJIbca. YTIPYroe u

31 1 Bubmmorexa [JOK
HEYIPYroe B3auMo ,HeﬁCTBHe https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 1o TeMe "3aKOH COXpaHEHHs UMITyJIbca" 1 Bubmioreka IIOK
ol p Y https://m.edsoo.ru/ffOb096¢
33 Ypok-koHpepeHnius "PeakTHBHOE IBM)KCHHUE B IPUPOJC U TEXHUKE" 1
Bubnmorexa IIOK
34 Mexannueckas paboTa U MOIIIHOCTh 1 https://m.edsoo.ru/ff0b0a84
Bubmmorexa [IOK
35 PaboTa CHIIBI TSDKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1 https://m.eds00.ru/ff0b0db
8
36 JlabopaTtopHast pabota «Ornpeaesienne padoThl CHIIbI TPEHUS TIPU 1
PaBHOMEPHOM JBHKCHHH TeJa I10 TOPU30HTAIBHON TTOBEPXHOCTHY
37 CBsi3b 5Hepruu U paboThl. [loTeHInanbpHas SHEPTUs 1
38 Kunernueckast seprusi. Teopema 0 KHHETUYECKOH SHEPTHU 1 Bumiorexa LOK
p : p p https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE 1
40 Jla6opatopHas padoTa «/3yueHne 3akoHa COXPAHEHUS SHEPTHI» 1 butmiorexa LOK
P p p y4 p p https://m.edsoo.ru/ff0b12fe
Bubmmorexa IIOK
41 KonebarenbHoe ABM)KEHNE U €T0 XapaKTEPUCTUKU 1 https://m.edso0.ru/ff0b185
8
Bubmorexa [IOK
42 3aryxaromue konebanus. BeinyxaeHHbie koneOanus. Pezonanc 1 https://m.edsoo.u/ff0b20f0
43 MaremaTuuecknii U NPy KUHHbBINA MasiTHUKU 1
a2 Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOIa KOJIeOaHUH OT KECTKOCTH 1 Butmorexa [[OK
IPYKUHBI B MACCHI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpatienue sHEPrUM NP MEXaHUUECKUX KOIeOaHUIX 1
46 JlaGopaTtopHas pabota «OrnpeaeneHne 4acToThl U IEPHo/ia KoJIeOaHmit 1 BuGmorexa [[OK
IPYKUHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
47 JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH MEPUOJIa KOJICOaHHIA 1 Butmorexa [[OK
rpy3a, MOJBEIEHHOTO K HUTH, OT MacChl TPy3a» hitps://m.edsoo.1u/ff0b197a
. Bu6 OK
48 Mexanundeckue BoaHbl. CBOWCTBA MEXaHMYIECKUX BOJIH. IIpOJONIBHBIE 1 1 uomrorexa I

https://m.edsoo.ru/ffOb21fe
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MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenius "MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe.

49 . y
CelicMUY€CKHE BOJIHBI
50 3ByK. PacmipocTpaneHue u OTpakeHHE 3ByKa
51 Ypoxk-uccnenoanue "HabmoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
52 ['poMKOCTB 3ByKa M BbICOTAa TOHA. AKYCTUYECKUMA PE30HAHC
" " Bubmmorexa [JOK
53 Ypoxk-kordpeperuus "YapTpa3Byk U HHPPA3BYK B IPUPOJIE U TEXHHUKE hitps://m.edsoo.ru/ffob23ca
54 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "3aKOHBI COXpaHEHUSI. Bu6mmorexa [IOK
Mexanudeckue KoneOanus U BOJIHbI" https://m.edsoo.ru/ff062510
55 KonTponbhas pabota mo Teme "3akOHbI cOXpaHeHUs. MexXxaHu4ecKue
KoJieOaHMS U BOJHEI"
Bubnmorexa IIOK
56 DNEeKTPOMarHUuTHOE MoJje. DJIEeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 VYpoxk-konpepennus "lkana snekTpoMarHUTHHIX BOJIH. Vcrionp3oBanue BuGmorexa LIOK
3JIEKTPOMArHUTHBIX BOJIH JUIs COTOBOM CBS3H" https://m.edsoo.ru/ff0b2fe6
59 VYpoxk-uccnenosanue "M3yueHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C Bubmuorexa [IOK
MTOMOIIBIO MOOHMITEHOTO Tene(i)OHa" https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3a1au Ha onpeeneHne YacTOThl U JUTMHBI 3J1EKTPOMarHUTHOM
BOJIHBI
DekTpoMarauTHas pupoja ceera. CKopocTh cBeTa. BoHOBEIE CBOMCTBA Bummorexa IIOK
61 https://m.edsoo.ru/ff0b31d
CBeTa 0
Hcrounuku ceera. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETA. 3AaTMEHHUS bubmiorexa [IOK
62 https://m.edsoo.ru/ff0b365
Connua u JIyHsl 8
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHa Bu6morexa ITOK
OTpaXKEHHMs CBETA https://m.edsoo.ru/ff0b38c4
64 [Tpenominienue cBeta. 3aKOH MPEIOMIICHUS CBETA BuGmorexa LIOK
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ITomHoe BHYTPCHHEC OTpaKCHUEC CBCTA. Hcmons30BaHue MOJHOTO

https://m.edsoo.ru/ffOb3aea

Bubmmorexa [IOK
65 1 https://m.edsoo.ru/ffOb3c5¢c
BHYTPEHHETO OTPAKCHUS B ONTHYECKUX CBETOBOAAX ps-/7m.€dsoo.
66 JlaGopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH yTJ1a TIPEIOMIICHUS 1
CBETOBOTO JIy4a OT yIJIa HaJeHUs Ha TPaHUIle "BO3yX-CTEKIIO""
67 Ypoxk-kordpepenuus "Mcnoap30BaHne TOTHOTO BHYTPEHHETO OTPayKEHHUS: 1
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
Bubmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1 hitps://m.edsoo.ru/ffob3f2c
o Bubmmorexa IIOK
69 [TocTpoenne N300paKeHUH B IMH3AX 1 hitps:/im.edsoo.ru/ffobddda
JTaboparopuas pabota "Onpenesnenie GOKyCHOTO PaCCTOSHHUS U Bummorexa TIOK
70 p pu p ped . (13' Y p 1 https://m.eds00.ru/ff0b420
ONTUYECKOI CUIIbI COOUpAIOIIEH JTMH3bI 6
71 Y% _ q) "O 6 n 1 Bubmmorexa [JOK
pok-koH(pepeHius "ONnTuyecKue JINH30BbIe TPUOOPHI hitps: /fm.edsoo.ruff0c0aTe
Bubnmorexa IIOK
72 I'ma3 xak ontuyeckas cucrema. 3peHue 1 https://m.edsoo.ru/ff0b468
4
73 Ypok-koudepenuus "ledexrsl 3penus. Kak coxpaHuts 3peHue" 1
74 Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CrioskeHune 1 Butmorexa LIOK
CIIEKTPaJIbHBIX IIBETOB. J[MCIIEpCHs CBETA hitps://m.edsoo.1u/ff0c0f4c
JlaGopaTtopHast pabota "OMBITHI 110 Pa37I0KEHUIO OEJIOT0 CBETAa B CIIEKTP U
Bubnmorexa IIOK
75 BOCITPUSITHIO IIBETA MPEIMETOB IIPH MX HAOIIOJECHUHU Yepe3 IIBETOBBIC 1 https://m.edsoo.ru/ff0c0e2a
"
GunbTPHEI
76 Ypok-npaktukym "BoTHOBBIE CBOWCTBA CBETA: AUCIIEPCHS, MHTEPHEPEHIIUS 1
u nudpakuus”
Bubmorexa [IOK
77 OmnsiThl Pesepdopaa u rmuianerapHast MoJieNb aToMa 1 hitps://m.edsoo.ru/f0c12a8
78 [Toctynatel bopa. Monens atoma bopa 1
o Bubmuorexa [IOK
79 Hcnyckanue u normoieHue ceera atoMoM. KBaHThl. JIMHeuaThie CIIEKTPhI 1 htps://m.edsoo.ru/ff0c144c
" " Bubmroreka [JOK
80 VYpoxk-npaktukym "HalbiroieHre CieKTpoB HCITyCKaHUS 1

https://m.edsoo.ru/ff0c1550
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Bubnmorexa IIOK

81 PagnoakTuBHOCTE U €€ BUIBI 1 https://m.edsoo.ru/fOCL672
82 CrpoeHue aTOMHOTO sitpa. HyKIIOHHAS MOIEITh 1 Babmioreka [IOK
P Apa. nyK A https://m.edsoo.ru/ffOc18ac
Bubmmorexa [IOK
83 PannoaktuBHbIC NIpeBparieHus. M3oTombl 1 https://m.edsoo.ru/ffoc1al
84 Pemenue 3amau nmo treme: "PagunoakTuBHEIE IIpeBpalieHus” 1 Bubmioreia LIOK
A : A peBpaly https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana 1
86 Ypok-koH(pepenmus "PaguoakTHBHBIC U3TYyYCHUS B IIPUPOJIC, METUITUHE, 1 Bubmorexa [IOK
TexXHuke" https://m.edso0.ru/ff0c2126
87 SlnepHble peakIuy. 3aKOHbBI COXPAHEHUS 3apsA0BOr0 U MACCOBOI'O YHUCEI 1 butmiorexa LOK
AEp p HHH. p PAn https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX siep. CBA3b MacChl U SHEPTUU 1 Bubmiorexa [IOK
P ACP. P https://m.edsoo.ru/ff0cld7a
89 Pemenwue 3amau o Teme "Snepubie peakyun” 1
90 Peakiuu cunresa u genenus aaep. Mcrounuku >Heprur ComnHia U 3B€3 1 Babmioreka I[OK
I A ACP. P I A https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepennus "AnepHas sHepreTrka. J[efdcTBUs paIuoaKTUBHBIX 1
U3ITy4eHUI Ha )KUBbIE OpraHU3MbI"
92 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "INEeKTPOMArHUTHOE TOJIE. 1 BuGmmorexa [IOK
DJIEKTPOMArHUTHBIE BOJHBI. KBaHTOBBIE sIBJIEHMS" hitps:/fm.edsoo.ru/ff0c223e
03 KonTponbHas pabora o teme "I1eKTpOMarHUTHOE MOJIE. 1
DneKTpoMarHuTHele BoJHbI. KBaHTOBBIE siBIEeHUS"
94 [ToBTOpenue, o600menue. JlaboparopHsie pabOTHI IO KypCy 1 BuGmotexa HOK
"BSaI/IMOJIeI‘/'ICTBI/Ie Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0606meHne. Pemenne pacyeTHbIX U KaueCTBEHHBIX 3a]1a4 IO 1 Bu6morexa IIOK
teme "TeruioBsie npoueccm” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenwue, 0600eHNE. Perenne pacueTHRIX U KaueCTBEHHBIX 3a/1a4 110 1 Bu6morexa IIOK
teme "KIIJI TemnoBbIX gBUrarenei” https://m.edsoo.ru/ff0c2a22
97 [ToBTropenue, o6001meHue. PerieHne pacueTHbIX U KaUeCTBEHHBIX 3a7ad 110 1 Bu6morexa IIOK

teme "KIIJI anekTpoycTtaHoBOK"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, 0606menue. Jlaboparopusie paboThl o Kypcy "CBeToBbIC

9B e - - ipsim koo ioezes2
99 [ToBTOpenue, 0606meHne. PaboTa ¢ Tekctamu 1o Teme "3aKOHBI COXpaHEHUs 1 Butmorexa LIOK
B Mexanuke" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu o teme "Kosebanus u 1 BuGmorexa [[OK
BOJIHEBI" https://m.edsoo.ru/ff0c2e82
101 = TIloeropenue, 0606menue. Pabora ¢ Tekcramu 1o teme "CBeTOBbIE sSBICHHS" 1 ﬁ::ggﬁe;;gﬁﬁ/ﬁmso "
102 [TorTOpenue, 0000meHue. Pabora ¢ Tekctamu 1o Teme "KBaHToBas U 1
saepHas Gpu3uka'
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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