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PabGouass mporpamma yueOHOro mnpemmera «®dusmka» B 7-9 KjaccaXx ~— coCTaBlieHa Ha OCHOBE
TpeboBanuii k pesyabraram ocsoerus @OIT OO0, npexncrasiennsix B PI'OC 00O, a Taxxke dhenepanbHOMA
paboueli mporpaMMbl BoctiuTanusi, denepaabHOpadoYeHnporpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHMsI 1O
dusuke (6azo8wiii yposens) (Wit 7-9 KiraccoB 06pazoBaTeNbHbIX opranusanuii), Mocksa, 2025 1, OOII 000
MBY «Jlumeit Ne 76» ot 27.08.2025 r. [nst cocTaBieHUsT HPOrpaMMbl HCIOJIB30Bajics KoHCTpyKTOp
pabounx nporpamm ECOO (Pabouas nporpamma no yuebnomy npeamery «Dusnka. bazoBblit ypoBeHb» 115
7-9 xnaccos (ID 7980494).

Peanuzanus mporpamMMbl OCYHIECTBISICTCS C HCIOJNIb30BaHUEM Y4eOHMKOB:®u3mka. 7 Kiacc: 0a30BbIif
ypoBenb / .M. Ilepbimkun, A.M. BanoB. - Mocksa: IIpocBemenne, 2023.0Ousuka. 8 knacc: 6a30BbIli ypOBeHb /
WM. Ileppiukun, A.W. MBanoB. - Mocksa: IIpocBemenune, 2024.Ileppimkun A.B. ®@usuka. 9 kmace / A.B.
Ileppiukun, E.M.I'yTHUK.

B Vuebnom mtane MBY «JIuneit Ne76» nHa uzyuenue npeamera «@Pusnka» Ha 6a30BoM ypoBHE B 7-9
Kjaccax otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kiacce — 102 yaca (3 yaca B HeZIeNio).

Peanuzayusa npozpammur 2025-2026 yu. 200.

Pabouas mporpamma no ydeOHOMY mpeaMeTy «DU3HMKa»OIpeesseT COAep)KaHHe ACATEIBHOCTU C
ydeToM ocoOeHHOCTel 00pa3oBaTenbHOM moauTuku MBY «JIumeit Ne 76y, 00pa3oBaTeIbHBIX MTOTPEOHOCTEH
1 3aIPOCOB O0YJAOLITHXCSI.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0OmIEr0 0Opa3oBaHMs COCTaBI€HA HAa OCHOBE
MOJIOKEHUH U TpeboBaHMII K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YPOBHE OCHOBHOH 00Opa3oBaTeIbHOM
nporpammel, npexacrasieHHbix B PT'OC OO0, a taxxke ¢ yuéroMm (enepaibHOl paboueil mporpammbl
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszmkay.

Conmepxanne mporpamMmbl 10 (M3MKEe HampaBiIeHO Ha (opMUpOBaHME eCTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYArOIIMXCS U OPraHU3AINI0 U3ydeHHs (PU3UKU HA JAEITeIbHOCTHOM ocHOBe. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusanuu tpedoBannii @I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpEAMETHBIM pe3yjbTaTaM OOY4EeHHUS, a TaKKe MEeXIPEeIMETHbIE CBS3U
€CTECTBEHHOHAYUYHBIX yYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHusl.

[Tporpamma 1o (u3mMKe ycTaHaBIUBAET paclpeesieHue yueOHOro Marepraa 1o rojam ooydenus (1o
KJlaccaMm), IpeyiaraeT NpUMEPHYIO IOCIEA0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IPEIMETHOTO COJIEpKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

[Tporpamma 1o ¢usnke pazpaboTaHa ¢ LIE€IbI0 OKA3aHUS METOJAUYECKON MOMOIIM YUYUTENIO B CO3JaHUU
paboueil mporpamMmsl 0 y4eOHOMY MTpEIMETY.

®u3nka gBISETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY
(du3nUecKre 3aKOHbI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuei
u ¢usznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, NPEIOCTaBISAET
HauOosee sicHble OOpa3lbl NMPUMEHEHUS HAyYyHOI'O0 METOoJla IMO3HaHMs, TO €eCTh CHocola MOJyYeHHs
JIOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 rIaBHBIX 337a4 (U3UYECKOr0 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHMsS COCTOUT B
(opMUPOBAHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroIuxcsl.

N3yuenne ¢pu3uku Ha 6a30BOM ypOBHE MpPEIIOIaraeT OBJIAJCHUE CIEAYIOIIMMU KOMIIETEHTHOCTSAMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

e  Hay4HO OOBSCHSATH SIBJICHHUS;

e  OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

e  HMHTEPIPETHPOBATH JaHHBIE U UCIOJIb30BaTh HAYYHBIE 1OKA3aTEIbCTBA IS IIOJYyUYEHUS BBIBOJOB.

[lemn w3ydenuss (U3MKM HA YPOBHE OCHOBHOTO 00miero oOpaszoBaHus ompesneneHsl B Konmenuu
npenojiaBaHus yueoHoro npeamera «dusnka» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu,
pean3yIoNMX OCHOBHBIE 0011e00pa3oBaTelIbHbIE IMPOTpaMMBbl, YTBEp:KIEHHOW pemeHuem Komnerun
MunucrepcrBa npocserienus Poccuiickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne [TK4BH).

Hean n3yyeHus Ppu3nKu:

e TNpuHOOpETEeHHE MHTEpeca M CTPEMIICHUsI O0yJaroImuXcs K HAyYHOMY M3YyYEHMIO MPUPOJIbI, pa3BUTHE

UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKHX CIIOCOOHOCTEI;
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e  pa3BUTHE MNPEJACTABIECHUII O HAydHOM METOJE IMO3HaHUS U (HPOpPMUPOBAHHE HCCIIEAOBATENBCKOTO
OTHOLLEHHUS K OKPY>KaIOILUM SIBJICHUSM;

e (opMHpOBaHHE HAyYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4€HHs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

e (opmHpOBaHUE NPEACTABICHUN O POJIU (PU3UKHU AJIS PA3BUTUA JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

e  pa3BUTHE IPEACTaBIECHUI O BO3MOXHBIX cepax Oyayiied NpopeccHOoHaIbHON AEATENIbHOCTH,
CBSI3aHHOU C (PU3HUKOH, MOATOTOBKA K JTAIbHEHIIIEMy 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHre STUX Lesedl mporpaMMmbl MO0 (U3MKE Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
o0OecrieunBaeTcs PEIICHUEM CIIEAYIOINX 3a4aY:

e npuOOpEeTeHHE 3HAaHMM O JUCKPETHOM CTPOEHMM BELIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e INpuOOpETEeHHE YMEHUH ONUCHIBaTh M OOBACHATH (DU3MUYECKHE SABICHHMS C HCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

e  OCBOGHHE METOAOB pEIIEHMs NPOCTEHIINX Ppacu€THBIX 3aJad C MCIOJIb30BaHUEM (PU3NUECKUX
MOJIeJIEl, TBOPYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e  pa3BUTHE YMEHUHN HaONIIOIATh NPUPOJHBIC SABJICHUS U BBIIOIHSITH OIBITHI, JJAOOPATOPHBIE PAOOTHI U
HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e OcBoeHHUE NpUEMOB paboThl ¢ MHPOpManKel (PU3NYECKOTO COJepkKaHMs, BKIIIOYask HHPOPMALIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLIEHUBaHUE MH(POPMALINH;

e 3HAaKOMCTBO €O c(epamu mpohecCHOHATBHOW JAEATeNbHOCTH, CBSI3aHHBIMH C (U3MKOH, H
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.

IIpennaraemplii B mporpaMme o (Qu3MKe mepedyeHb JIa0opaTOpHbIX pabOT M ONBITOB HOCUT
pEKOMEHIAaTeNbHBIA XapaKTep, YUYUTEIb JAENAeT BbIOOp IMpOBEIEHUs 1a0OpaTOPHBIX PadOT M ONBITOB C
y4€TOM HMHJIUBUAYAJIbHBIX OCOOCHHOCTEH OOydarolMXCsl, CHOHCKa SKCIEePUMEHTAJIbHBIX 3aaHuUH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1Mo (hr3HKe.

Conep:xanue yueOHOro npeamera «®@usuka» 7kjace
(2 yaca B Hefe10, 68 YacoB)

Pazgenl.®@u3ukauneéposib BHIOZHAHUMOKPYKAKOIIETOMHUPA.

Pusuka—

Haykaonpupoze. SIBneHuanprupoabl. PU3H4ECKUESBICHUA :MEXaHNYECKHE, TETIOBBIE, JIIEKTPUUECKUE,MAaTHUTH
bIE,CBETOBBIC,3BYKOBBIC.

®uznyeckue BeNUYHUHBIL. M3Mepenue ¢puznueckux BenuuuH. Dusznueckue NpuOOPHI.

ITorpemnocrbusMepeHnii. Mex1yHapoAHAsICUCTEMAEIUHULL.

Kak d¢usuka u Jpyrue ecrecTBEHHblE HayKu U3ydaloT npupoay. EcrecTBeHHOHay4 HBIN
METOANO3HAaHMs: HaAOIOJEeHNWEe, IIOCTAaHOBKAa HAy4YHOIO BOIPOCA,BBIABIKEHHE T'MIIOTE3,9KCIIEPUMEHT
MONPOBEPKETUITIOTE3,00bsICHEHNEHA0II01aeMOorosiBiIeH L. O caHne(pU3nUeCKUX IBJICHUICTIOMOIILIOMO/IETIe
.

Hemoncmpayuu.
1. MexaHquCKHe,TGHJ’IOBBIe,BHGKTpI/I‘IeCKI/Ie,MaI‘HI/ITHI)Ie,CBeTOBBIeSIBJ'IeHI/IS[.
2. Ou3nYecKUEPUOOPHIUIIPOLICTYPATPIMBIXU3MEPEHUHAHATOT OBEIMUIT(POBBEIMIIPUOOPOM.

Jlabopamopuviepabomoviuonvimel.
OmnpeneneHneeHbl eI HUSIIKATBIN3MEPUTEIHLHOTONIPUOOPA.
N3mepenunepaccTossHA.
N3mepenneo0bpEMaKuIKOCTHUTBEPOTO TENA.
OmnpeneneHnepa3MepoOBMAaIIbIXTEI.
N3mepenne temmeparypbl MpU MOMOIIM KUAKOCTHOTO  TEPMOMETpa
WIATIYNKATEMITEPATYPHI.
6. [IpoBeaeHuenccie10BaHUsNONPOBEPKETUIIOTESI: JAIIbHOCTBIIOIETAIIAPUKA, TYIIIEHHOTOT 0P
HW30HTAJIBLHO,TeMOOJIBIIIE, 4eMOOJIBIIIEBHICOTA TTyCKa.

agbrwbnE



Paznen2. IlepBoHayanbHbleCBeIEHUSAOCTPOECHNMBENIECTBA.

CTpOCHI/Ie BCIICCTBA. aTOMBI )41 MOJICKYIJIbI, ux PasMCEphI. OHLITLI, JOKa3bIBAarOII1e
JTUCKPETHOECTPOCHUEBEIIECTBA.

JBmwxenueuactuipeniecTsa. CBI3bCKOPOCTHABHKEHUIYACTUIICTEMIIEpATYpoil. BpoyHOBCKOEABMKEHUE,
muddys3us.BzanmoneiicTBreuacTUIBEIIECTBA: IPUTHKEHUEUOTTAIKUBAHUE.

ATrperatHbpleCOCTOSIHUSIBEIIECTBA: CTPOCHUETa30B, KU AKOCTEHUTBEP ABIX (KpUCTANINUeCKHX )Ten. Bzanmo
CBS3bMEK/TyCBONCTBAMHUBELIECTBBPA3HBIXar PEraTHBIXCOCTOSHUSXMMXaTOMHOMOJIEKYJIIpHBIMCTpoeHneM. Oc
00€HHOCTHUArPETaTHBIXCOCTOSTHUUBO/IBI.

Hemoncmpayuu.
1. Habro1eHne0poyHOBCKOTOIBUKCHHUS.
2. Ha6monenunenud ysum.

Hab6ntonenuesBiennil,00bACHAIOMNX CANPUTKECHUEMIINOTTAIKMBAHUEMYACTUIIBEIIECTBA.
Jlabopamopnviepabomutuonvimet.

1. OneHkaauamMeTpaaToMaMeToIOMPSTIOB(cHCIIONb30BaHreM(poTOrpaduii).
2. OnBITHINIOHA0IIOICHUIOTEIIIOBOT OPACITUPEHUATA30B.
3. OnbITHIIO0OHAPYKEHUIOACHCTBUSACHIMOJICK Y IIPHOT OTIPUTSKEHHSL.

Pasnen3. /IBukeHuenB3aumMoaeiicTBUeETEI.

Mexanuueckoe — aBuWKeHHME.  PaBHOMepHOoe M HepaBHOMEpHOe  ABWkeHue.  CKOpOCTb.
CpeasssicKkopoCTbIIPUHEPABHOMEPHOMABUKEHUN. Pacu€ Ty THMBpEMEH U IBUKEHUSL.

SlBnenne wHepuuu. 3akoH uWHEpUMM. B3aumopneicTBue Ten  KaKk IpPUYMHA  U3MEHEHUs
CKOpoCTHABHKeHUsATeN. MaccakakmepauHepTHocTuTena. I imotHocTeBeniecTBa. CBA3bINIOTHOCTUCKOINYECTBO
MMOJIEKYJIBEIMHUIIE00BEMABEIIECTBA.

Cuna xak xapakTepucTHKa B3aumopeicTsus ten. Cuiia ynpyroctu u 3akoH ['yka. M3amepenuecusl ¢
NOMOILbIO  JMHAMOMeTpa.  SIBneHue  TiaroreHus W cwia  TsokecTH.  Cuima  TSOKECTH  Ha
npyruxmianerax.Becrena.HesecomocTs. CrioxkeHUECHIT, HAPABICHHBIXTTOOJHOUTIPsiMOii. PaBHOICHCTBYIOIIIA
g cuil. Cuna TpeHust. TpeHue CKOIbXKEeHUs U TPEHHE MOKOs. TpeHue B IpUpOAe UTEXHUKE.

Hemoncmpayuu.

HabmtoneHnemexaHMuecKOroIBUKEHUATENA.
N3mepeHneckopoCTUNPSMOINHEHHOTOIBUKEHUS.
HabntoneHues BieHusnHepIUH.
Habto1eHnen3MeHeHUsACKOPOCTUIIPUB3aUMO,IEHCTBUUTEI.
CpaBHEHHEMACCIIOB3aUMOEHCTBUIOTEIL.

: CrnosxeHuecH1, HalpaBIeHHBIXITOOJHON TPSIMOH.
Jlabopamopuviepadbomuiuonsvimel.

R

1. OnpeneneHneckopoCcTUPABHOMEPHOTOIBUKEHUS(IIAPUKABKHUIKOCTH,MOJIEIUDIIEKTPHUECKO
rOaBTOMOOWIISIUTAK Aajiee).

2. OnpenenennecpeHeNCKOPOCTUCKOIbKEHUAOPYyCKAaMIUIIAPUKATIOHAKIIOHHONIUIOCKOCTH.

3. OnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4. OnBITHL, IEMOHCTPUPYIOLINE3aBUCUMOCTbPACTHKEHUS(1e(OpMALIUH ) TP Y>KUHBIOTIPUIIOKEH
HOMCHIIBL.

S. OnBITHI,IEMOHCTPUPYIOLINE3aBUCUMOCTbCUIIBITPEHUSICKOJIbKEHUI0OTBECATEIauXapaKTepac

OHpI/IKacaIOLHHXCHHOBCpXHOCTCﬁ.

Pa3nend./laBiieHHeTBEPABIXTEN,KUAKOCTEHH ra30B.

Hasnenue. CiocoObl YMEHBIIICHHS W YBEIUYCHUS NaBieHus. [laBneHne raza. 3aBHCHUMOCTHIABICHHS
raza or obnéma, temmeparypsl. llepenaua naBieHusi TBEPABIMH TEIaMH, XUAKOCTSAMU HWra3aMHu. 3aKOH
[Tackans. [TaeBMaTnyeckue MaIlIWHBI. 3aBUCHUMOCTh JIABJICHUS JKHUJIKOCTH oT
riyounsl. I uapocrarnueckuitnapanokc. Coobmaroniuecs: cocyabl.l uapaBmuyeckie MeXaHu3MBbI.

Atmocdepa3emmmunarmochepHoenapienue. [ [puauHbICYIIIECTBOBAHUSIBO3AYITHOH0000uKH3eMiTH. O
sIT Toppuueriu. 3mepennearmochepHOrogaBieHus. 3aBUCUMOCTbATMOC(EPHOTO TABICHUSI OT BBICOTHI HAJI
ypoBHeM Mopsi. [Ipubops! 11 n3mepeHus: atMochepHOroJaBIeHHUS.

HeiictBue  KMAKOCTM W Ta3a Ha NOTPpYyKEHHOE B  HUX  Telo.  BeITankuparomas
(apxumenoBa)cwmia.3akoHApxumena.l inapaaueren. BozqyxoriaBanue.



Hemoncmpayuu.

1. 3aBHUCHMOCTB/IABIICHUATA3a0TTEMIIEPATYPHI.

2. IlepenadaiaBIeHUSKUIKOCTBIOUTA30M.

3. Coo01marmmecsiCocypl.

4. I'mppasinueckuiinpecc.

5. [IposiBnenueneiicTBusiarMochepHOroJaBICHHUS.

6. 3aBHCHMOCTBBBITAIKHBAIOIIECHCHIIBIOTOOBEMAIIOTPYKEHHONUACTUTEIAUTUIOTHOCTHXKUAKOC
TH.

7. PaBeHCTBOBBITAIIKUBAIOIIEHCUIIBI BECYBBITECHEHHOMKUIKOCTH.

8. VYcnoBue 1uiaBaHUs TeJ: IUIABAaHUE WIM — IOTPYKEHUE Tel B

3aBUCUMOCTHOTCOOTHOILICHUAIUIOTHOCTEUTENANKUAIKOCTH.

Jlabopamopnviepabomutuonvimet.

1. HccnegoBanne3aBUCUMOCTUBECATENABBOACOTOOBEMATIOTPYKEHHOMBKUIKOCThYUACTUTETIA.

2. OrnpenesieHNeBbITATKUBAIOLLEH CUIIBL, IEH CTBYIOILEUHATEIO,[IOTPYKEHHOEBKUKOCTb.

3. [TpoBepkaHe3aBUCUMOCTH
BBITAJIKMBAIOIICHCUIIBL, ACHCTBYIOIIETHATEIOBKU IKOCTH,0TMACCHITEIIA.

4. OnBITHI,IEMOHCTPUPYIOLINE3aBUCUMOCTbBBITAIKUBAIOLIEHCHIIBL, 1€ CTBYIOIIEHHATEIOBKI
JIKOCTH,0TOOBEMANIOTPYKEHHONBKUAKOCTHYACTUTENA HOTINIOTHOCTHKHUIKOCTH.

S. KoHcTpynpoBanneapeomMeTpamiInKOHCTPYUPOBAHUEIIOAKUHOIIPEACIIEHUEEETPY30II0ABEMHO
CTH.

Pa3neaS. PaboraumMomHoOCTh. JHeprus.

Mexanundeckasapadora. MoOITHOCTb.

[Ipocthie = MexaHWU3MBI:  pblyar, OJIOK, HAKJIOHHas  IUIOCKOCThb.  IIpaBmwio  paBHOBecHs
peiuara.llpumenenue mnpaBmiia paBHOBecHs phlyara kK OJoky. «3onotoe mpaBmiio» Mexanuku. KIIJ]
MpoCThIXMeXaHu3MOB. I IpocThieMeXaHN3MBIBOBITYUTEXHUKE.

MexanunueckaspHeprus. Kunernueckasu MMOTCHIINAILHAS SHEprus. [IpeBpaiienue
OJIHOTOBUJAaMEXaHUYECKOMIHEPTUUBIPYTOi. 3aKOHCOXPAaHEHUSIIHEPTUUBMEXAHHKE.

Hemoncmpayuu.

1. [IpuMephImpOCTHIXMEXAHU3MOB.

Jlabopamopusiepabomouiuonvimel.

1. Omnpenenenue pabOThl CHIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHHUH Tela

MTOTOPU30HTAIBHONIIOBEPXHOCTH.
2 HccenenoBanueycioBulipaBHOBECHpbIYAra.
3. N3mepenneKII/[HaKIIOHHONIUIOCKOCTH.
4 N3yuyeHne3akoHaCOXpaHEHUAMEXaHUYECKOUDHEPIUH.

Coaep:xanue yueoHoro npeamera «@u3ukay» 8 kiace
(2 yaca B HeeJ110, 68 yacoB)

Pa3znea 6. TemyioBbIe SIBJIEHHU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUs BellecTBa. Macca U pa3Mepbl
aTOMOB U MOJ'IeKy.]'I. OHI)ITI)I, nonmepmna}omne OCHOBHBIC ITOJIOKCHU A MOJ'IGKy.]'IS[pHOKHHGTH‘—IGCKOﬁ TGOpI/II/I.

Mopnenu TBEPAOTO, KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN BemiecTBa. Kpucrammnyeckue u aMmopHbIe
tena. OObSICHEHHUE CBOWCTB Ta30B, XUIAKOCTEH W TBEPABIX TET HA OCHOBE IOJOKEHUU MOJEKYJISIPHO--
KMHETHYeCcKo Teopuu. CMauynBaHNe U KaWUIApHBIE siBJIeHUS. TemioBoe paciiupeHue u cxaTue.

Temmeparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JBIDKEHUS 4YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl W3MEHEHHs BHYTPEHHEW SHEPruu: TeIuonepeaadya U coBeplieHHe paboThl. Bumbl
TeTJIOTIEPeIavuy: TEIIONPOBOHOCTh, KOHBEKITUS, U3ITyICHHE.

KonuuecTBo TernoTsl. YenbHas TEIIOEMKOCTh BEIIECTBA. TeMIO000MEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenune TtermoBoro Oamanca. IlnaBiaeHue u OTBepAeBaHWE KPHCTAUIMYECKHUX BEIIECTB. Y ACIbHAs



terota TuiaBieHus. [lapooOpa3zoBanme u koHjaeHcarus. Mcmapenue. Kumenwe. YnpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO AaBJICHUS.

BrnaxHocTs Bo3ayXa.

DHeprus TOIIUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TerioBeix apurareneit KIIJ[ termoBoro nBurarens. TersoBble ABUTATENH U
3allUTa OKPYKAIOIICH Cpeibl.

3aK0H COXpaHEHUs W MIPEBPAIICHHS SHEPTUHU B TEIUIOBBIX IPOIIECCaXx.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBMXKEHUSI.

Hab6mronenue nuddysun.

HabGnronenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacimpeHus Tel.

V3MeHeHre naBlieHus Ta3a MPU N3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna u3MepeHus TeMIiepaTyphbl.

Bunae! Tenonepenayn.

OxJtaxieHre Py COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUJIaAMH.

0. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIESCTB.

11. Hab6mronenue kureHusl.

12. HabmroieHue nocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.

13. Mojenu TEIUIOBBIX ABUTATEIEH.

BOo~NOOR~WDN

Jlabopamopnusie padbomot u onvimol.

1 OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.

2 OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

4 Oripezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

S. OMnBITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro o0bEMa M HarpeBaHHs
VI OXJIAXK/ICHUSI.

6. [TpoBepka rumoTe3pl JUHEMHOM  3aBUCMMOCTH  JUIMHBI ~ CTOJOMKA JKMJIKOCTH B
TEPMOMETPHUYECKON TPyOKE OT TEMITEPATyPHI.

7. HaOnronenue n3MeHeHust BHYTPEHHEH SHEpIruu Tena B pe3yibTaTe Terionepeiaud U paboThl
BHEIITHUX CHIL.

8. HccnenoBanue siBJICHUS TEMJI000MEHa MPH CMEIINBAHUM XOJIOAHON U ropsyeil BOJbI.

9. OmnpeneneHne KOTUYECTBA TETUIOTHI, MOJYYSHHOTO BOJOH MPH TEIIOOOMEHE ¢ HarpeThiM
METAJUINYECKUM LIHIIUHIPOM.

10. Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue mporecca UCTIapeHusl.

12. Ornpezenienre OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIIOTHI IJIaBIEHUS JIbJA.

Pa3nes 7. DiiekTpu4yeckue M MATHUTHBIE SIBJICHHS.

OnekTpuzanusa Ten. J[Ba pola 3JIeKTpUYecKux 3apsaoB. BzanmmoaeicTBue 3apsiKEHHBIX TeNl. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aUMOJIEHCTBUS 3apSKEHHBIX TEJ1 OT BETMYHUHBI 3apsII0B U PACCTOSTHUS MEXTY
TeJIamu).

Onektpuueckoe nose. Hanpskx€HHOcTh  2nekTpuueckoro mons. IlpuHnmn — cynepnozunuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »nexkTpuueckux 3apsioB. OJEMEHTapHBIM JiIeKTpuueckuil 3apsn. CTpoeHue aroma.
[IpOoBOTHUKY M TUDIEKTPUKH. 3aKOH COXPAHEHHUS dJIEKTPUUIECKOTO 3aps/ia.

ONEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOrO TOKA. VICTOUHMKHN ITOCTOSHHOTO TOKA.
JleficTBUSI DIEKTPUIECKOTO TOKA (TETUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUICCKUN TOK B KHUAKOCTIX U
rasax.



Onektpuueckas nenb. Cuna Toka. DyeKkTpuyeckoe HampsbkeHue. CONpoTHUBICHHE MTPOBOIHUKA.
VaenbHoe conmpoTHBIeHUE BemlecTBa. 3akoH Oma st yuactka uenu. [locnenoBarensHoe u napaieabHOE
COEIMHEHHUE MPOBOJHUKOB.

Pabora u MomHOCTh 31€KTpUUecKOro Toka. 3akoH JDxoyns—JleHna. OnexkTpuueckue LENH U
NOTPEOUTENH SIEKTPUUECKOI 3Hepruu B 0bITy. KopoTkoe 3ambikaHue.

ITocrosiHHBIE MAarHUTHL. B3anMo1€MCTBHE TOCTOSSHHBIX MarHUTOB. MarHuTHoe noJjie. MarHuTHOE 1oJie
3emuln M ero 3HadeHue Juisl kKu3HH Ha 3emuie. OnbIT Opcrena. MarHuTHOE IMOJIE JIEKTPUYECKOrO TOKa.
[IpuMeHeHne 53JIEKTPOMAarHUTOB B TeXHHKE. JIeHCTBME MArHUTHOTO TMOJS HAa TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSHHOTO TOKA. VICIOIp30BaHNE AJIEKTPOJBUraTENE B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

OnbiTel @apazes. SBieHUE 3IEKTpOMarHUTHOW WMHAYKIUU. IIpaBmiio Jlenma. DnekTporeneparop.
CrocoObl  TMOJNIy4EHHUS DJIEKTPUYECKOW JHEPruu. ODIEKTPOCTAHIMM HAa BO30OHOBISIEMBIX HWCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

1. DneKkTpu3anus Ted.

2. JIBa poja NEeKTpUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHuecKas HHIYKIIHS.

S. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPAYECKOIO ITOJIS.

8. HIcTOYHUKH TOCTOSTHHOTO TOKA.

9. JlecTBUS 2IEKTPUUECKOT0 TOKaA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. I"a30BbIii pa3psa.

12. H3mepeHue cuiibl TOKa aMIepMeTpoM.

13. H3mepeHue 371eKTpUUECKOT0 HAPSKEHHUS! BOJIBTMETPOM.

14. Peocrar n mMara3us cOnpOTHBIICHHH.

15. BzanmonelicTBre MOCTOSHHBIX MAarHUTOB.

16. MonenrpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHMs TOJIFOCOB MAarHUTA.
17. MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OneIT OpcTena.

19. MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

20. JlelicTBUE MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM.

21. DNeKTpOABUTaTENh OCTOSIHHOTO TOKA.

22. HccnenoBanue sBICHUS JIEKTPOMarHUTHON MHYKIINU.

23. Omnbrter @apages.

24. 3aBUCUMOCTh HAIIPaBIEHUS HHAYKIIHOHHOTO TOKA OT YCJIOBUI €ro BOZHUKHOBEHHSI.
25. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.
OTIBITH TO Ha6HIOJIeHI/IIO QJICKTPpHU3alluU TCII HHHYKHHeﬁ " Ipr COITPUKOCHOBCHWH.
HccnenoBanue AeWCTBUS SJIEKTPUUECKOTO MOJIS Ha TPOBOJHUKU U TUIIIEKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenue U peryImpoBaHue CUiIbl TOKA.
N3MepeHne u peryinmpoBaHrue HAPSAKEHHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILErO 4epe3 pe3UcTop, OT CONPOTUBIICHHUS
pE3UCTOpa U HAIIPSDKEHHS HA PE3UCTOPE.

7. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb JIEKTPHUYECKOTO CONPOTUBIICHUS MPOBOJIHUKA OT
€T0 JUTHHBI, TUTOIAIH MOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. [TpoBepka mpaBuiia CIIOKEHUS HANpsHKEHUH TpU MOCIEI0BATENbHOM COEIMHEHHH JIBYX
PE3UCTOPOB.

9. [TpoBepka mpaBuIIa it CHIIBI TOKA MTPU MApaIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ornpenenenne padoThI MJIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

ook wdE



11. Omnpenenenne MOIIHOCTH 3JIEKTPUUECKOTO TOKa, BBIIECTIEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS Ha HEll.

13. Onpenenenne KII/] HarpeBarensi.

14. HccnenoBanre MarHUTHOIO B3aUMOJEUCTBUSI TIOCTOSSHHBIX MarHUTOB.

15. W3ydyeHre MarHUTHOTO TOJIsl TOCTOSTHHBIX MarHUTOB MIPU UX O0BEIUHEHUH U Pa3ICICHUN.

16. HccnenoBanue eiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUSL KATYIIKH C TOKOM U
MarHuTa oT CUJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTYyIIIKE.

18. W3ydeHue AeicTBYSI MArHUTHOTO TOJI HA TIPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoTsl JEKTPOIBUTATEIS.

20. N3mepenne KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.

21. OnpITbl 10 UCCIIEJOBAHMIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLMHU: HCCIEI0BAaHUE

W3MEHEHMI 3HAYCHHS U HalpaBJICHUS WHAYKIIUOHHOI'O TOKA.

Conep:xanue yueoHoro npeamera «®u3zuka» 9kiace
(2 yaca B Hefe10, 68 YacoB)

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanpHag Touka. Cucrema  orcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOIr0 JBHM)KEHUA. PaBHOMEpHOE NpsAMOIMHEWHOE ABH>KeHUE. HepaBHOMEpHOE MPsAMOJIHUHENHOE
nBuxeHue. CpeHss U MTHOBEHHAsA CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMoInHeHOe nBmkeHne. CBoOogHoe nanenue. OnbiTel [anuiies.

PaBHOMepHOE nBmkeHue To OKpyxkHocTu. Ilepuox u uactora oOpamienus. JluneliHas u yrioBas
ckopocTh. LleHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[lepssiit 3akon Hetorona. Bropoii 3akon Herotona. Tperuii 3akon HetoTona. [Ipunnun cyneprno3uiumn
CHII.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuila TPEHHS CKOJIbKEHUSI, CUJIa TPEHUSI MTOKOA, APYTHe
BHJIbI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHE CBOOOAHOro najieHus. J[BuxeHue mniaHer
Bokpyr Connua. IlepBas kocmMuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MmarepuaiabHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHoBecume TBEPAOro Tenma C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. 3menenue umnyinbca. Mnynbc cuiibl. 3aKOH COXpaHEHHs] MMIYyJbca. PeakThBHOE
JIBUKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
paboTtel. [loTeHunanbHas sHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3emud. lloTeHuumanbHast sHeprus
ckarol mnpyxuHsl. Kunernueckas sHeprusa. TeopeMa O KHMHETMUECKOM SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. Habmronenne MexaHU4ecKoro IBHYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHEHHE TTYTeW M TPACKTOPHI JIBMIKEHUS OJTHOTO U TOTO K€ Tella OTHOCHUTEIHHO Pa3HBIX
TEJI OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUS TIPSMOTMHEHHOTO TBHKCHUSI.

4. HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

5. HaGnronenue aBMKEHUS Tena Mo OKPY>KHOCTH.

6. Habmronenne MmexaHU4ecKuX SIBICHUH, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHLHO KaOuHeTa (QU3HUKHY.

7. 3aBUCHUMOCTb YCKOPEHHMS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUIIBI.

8. Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

9. N3menenue Beca Tena npu yCKOPEHHOM JIBHXKEHUH.

10. [Tepenada umiynbca Ipyu B3aUMOJICHCTBUM TEII.



11. [IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IMPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHUH.

14. Habumronenne peakTHBHOT'O JBUKEHMUS.

15. CoxpaHeHue MEXaHU4ECKOW YHEPTUH MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHue MEXaHWYECKON SHEPTUH MPH JBMXKEHUH TeJa 0] ICHCTBUEM MPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpyrpoBanue Tpakra A pa3roHa U JajbHEHIIEr0o paBHOMEPHOIO JIBUYKEHUS IIApHKa
VI TEIEeKKH.

2. Omnpenenenue cpeHe CKOPOCTH CKOJIBbKEHHsI OpycKa MU ABMKEHHS IIapUKa M0 HaKJIOHHOU
MJIOCKOCTH.

3. Onpenenenye ycKopeHus Tella IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHHM MpU PAaBHOYCKOPEHHOM JBUKEHHH O€3
Ha4yaJbHOU CKOPOCTH.

5. [TpoBepka runoTressl: €ciau MpU paBHOYCKOPEHHOM JIBHKEHUH 0e3 Ha4albHOW CKOPOCTH MYTH
OTHOCSITCS KaK psii HEYETHBIX YHCEJl, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanrie 3aBUCIMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CUITBI HOPMaJIbHOTO JABICHHUS.

7. Onpenenenne k03P PuLneHTa TPEHUS CKOTBKEHUSL.

8. Omnpenenenue KECTKOCTU MPYKUHBIL.

9. Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUJKEHUU TeEJla 110 TOPU30HTAIbHON
MOBEPXHOCTH.

10. Ormpenenenne pabOThl CUJIBI  YIIPYTOCTH TP TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

11. N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pazgen 9. Mexannuyeckue Ko1e0aHusi U BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoleOaHM: MEpUoJl, 4acToTa, aMIUIMTYJA.
MaremaTtuueckuii U IpyKMHHbBIN MasTHUKH. [IpeBpallienue 3uepruu npu KojaedaTenbHOM ABHKEHUU.

3aryxatomue konebaHus. BreiHyxneHHble Konebanusi. PezoHanc. Mexanndeckue BosiHbl. CBOHCTBa
MEXaHUYECKUX BOJIH. IIpoosIbHBIE M ITONIEpeYHbIe BOJIHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPAHECHMUS.
MexaHuyecKkue BOJIHBI B TBEPIIOM TEIIE, CEHCMUUYECKUE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 MO 1eHCTBUEM CHUIIBI TSDKECTH U CHJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOnroeHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHUYECKHI pe30HaHC.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTH4eckoro MasTHHKA.
Onpeznenenye 4acTOTHI U MEpHOJa KoleOaHUH NPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTHY NIeproia KojeOaHNi MOABEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCHMOCTH NEepHoJia KoyiebaHH rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh Nepuoja KojeOaHWi MPY>KUHHOTO MasTHUKA OT MaccChl
rpy3a 1 )KECTKOCTU IPYKUHBI.
7. VI3mepeHHe yCKOPEHHUsI CBOOOHOTO MaICHHS.
Paszpgen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBAa 2JI€KTpOMarHUTHbIX BoJH. [Ilkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcronp30BaHNe 37€KTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOICTBA CBETA.

S awNE
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Hemoncmpayuu.

1. CgsoiicTBa 31€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. H3yudeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIIBbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBag mozaens cBeta. Mctounuku cBera. [IpsiMonuHeitHoe pacnpocTpaneHue cBera. 3armenusi CosHia
u JIynel. Otpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHusi cBera. llomHoe BHyTpeHHee OTpa)KeHHE CBeTa.
Hcnonbp3oBanue MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xon mydeit B nun3e. OnTrueckas cucreMa (oToarmnapara, MUKpOCKONa U Teneckomna. ['nma3 kak
ONTHYECKasi cuCTeMa. bIM30pyKOCTh U 1aTbHO30PKOCTb.

Pasnoxxenue Genoro ceera B crektp. OnbiTel HeioToHa. CriokeHue crieKTpalbHbIX 1BETOB. [lucnepcus
CBeTa.

Hemoncmpayuu.
[IpamosinHENHOE pacCIpOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tomyyenue n300paskeHuii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnienue cBeTa.
OnTuyeckuii CBETOBO/I.
Xox nydeil B cobuparoliei TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomryuenue n300pakeHU C MTOMOIIBIO JTUH3.
. IlpuHnmn aeiictBus GoToanmnapaTa, MUKPOCKOIIA M TEIECKOTA.
10. Mogzens riasa.
11. Pa3nosxenue 6enoro cBeTa B CHEKTP.
12. Tlonmyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH YTJia OTPaKEHUS CBETOBOTO JIy4ya OT yIJia MajaeHusl.
2. M3ydeHne XxapaKTepUCTHK H300paKeHUs IIPEeIMETa B INTOCKOM 3epKalie.
3. MHccrnemoBanue 3aBUCMMOCTH yIJia MPENOMIIEHUS CBETOBOTO JIyda OT yrJjla MaJieHuss Ha TpaHHUIe
«BO3yX—CTEKIION.
4. Tlony4yenue n300pakeHUH ¢ MOMOIILI0 COOMPAIOIIEH JTHH3BI.
5. Ormpenenenne (pOKyCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
6. ONBITHI MO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmbITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUN Yepe3 I[BETOBbIC (PUIIBTPHI.

©COoONOA~WNE

Paznen 12. KBanToBbIE SIBJIEHUS.

OmnsiTel Pezepdopaa u mnanetapHas Mojenb atomMa. Mojenb atoma bopa. Mcnyckanue u mornoiieHue
cBera aroMoM. KBaHTHI. JIMHEYaThIe CIEKTPHI.

PaguoaktuBHOCTE. ANba, OeTa- u ramma-u3nyderus. CTpoeHue aTOMHOTO siapa. HykioHHas Mozenb
aToMHOro sapa. M3oronel. PagnoakTuBHbie npeBpamenus. [leproa monypacnanga aTOMHBIX sIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U MAacCOBOI'O YHMCEN. DHEPrusl CBS3M aTOMHBIX
sanep. CBa3b Macchl ¥ 3HEprun. Peakuuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua u 3BE37.

SnepHas sHepreTuka. J[edcTBUS paguOaKTUBHBIX U3JIYUEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CnekTpbl U3TyYEHHUS U TTOTJIONIEHUS.
CrexTpsl pa3TuYHbIX T'a30B.
CrnexTp BogOpoOI.
Habnronenue TpekoB B kamepe BuibcoHa.
PaboTa cuéTrunka HOHU3HPYIOUTUX H3TyUEHUH.

arODE



6.  Permcrpanus u3imydeHUs MPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopmuvie pabomol u onvimel.

1.  HaOGnromeHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYCHUS.
2.  HccnepoBaHue TPEKOB: H3MEPEHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITYTH (110 GoTorpadusm).
3.  H3mepenue paguoakTuBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpuTENEHO-0000IIAOIIMI  MOAYNIb MpEeIHAa3HA4YeH JuId CHUCTeMaTu3aluu MU 0000IIeHus
NPEIMETHOTO CO/ICPKAaHUS U OIbITA JEATEILHOCTH, IPHOOPETEHHOTO MPU U3YYECHUH BCETO Kypca (pU3UKH, a
TaKXe JUIs IOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMeHy IO (Qu3HMKe I 00ydarouuxcs,
BBIOPABIINX 3TOT YUEOHBIH MpeIMET.

[Tpy n3ydeHun 1aHHOTO MOIYJISl PEAIU3YIOTCS M CUCTEMATU3UPYIOTCS BU/BI I€ATEIIBHOCTH, HA OCHOBE
KOTOPBIX obecrieynBaeTcs AOCTMIKCHUE TIPCAMCTHBIX W MCTAIIPCAMCTHBIX IINIAHUPYCMBIX PC3YJIbTATOB
o0yueHust, GOpMHUPYETCSI €CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOIOB HCCIIEI0BaHMS
SIBJICHUH npupoabl M TCXHUKH, OBJIAJCHHUC YMCHUAMU 0OBSACHATH (1)H31/I‘-ICCKI/I€ SABJICHUSA, ITPUMCHSA
IIOJIy4EeHHBIE 3HAHU, pellaTh 3a/1a4ud, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATENbHOCTHBIA XapakTep NAaHHOTO pasjeia peaau3yercd 3a C4€T TOro, 4To
oOyyarolyecs BHIIOIHSIIOT 3a/1aHus, B KOTOPbIX UM IIpe/iaraercs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUH paciio3HaBaTb W HAY4YHO 0O0BSICHSITD (1)I/I3I/I‘-I€CKI/IG SIBJICHUA B
OKpY’Karollel Ipupojie U MOBCEAHEBHON KHU3HH;

HCIIOJIB30BaTh HAYYHBIC MCTOABI HCCICIOBAHUA CI)I/I?,I/I‘-IGCKI/IX HBJIGHI/IfI, B TOM 4YHUCJIC IJIsI NPOBCPKU
TUIIOTE3 U MOJYYEHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBICHSTH HAayY4YHBIC OCHOBBLI HauOoJjiee BayKHBIX I[OCTI/DKGHI/If/'I COBPCMCHHBIX TGXHOJIOI‘Hﬁ, Harpumcep,
IPAaKTUYECKOI'0 MHCIOJb30BAHUS PA3JIMYHBIX HCTOYHMKOB SHEPrUM HAa OCHOBE 3aKOHA IPEBPALICHUS U
COXpPAaHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUM.

I[lnanupyemMble pe3y/abTaThbl OCBOCHHS YU4eOHOr0 nmpeamera «Pusnka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

W3ydyenne ¢u3mku Ha  ypoBHE  OCHOBHOrOo  oOmiero  oOpa3oBaHUS  HamlpaBlIeHO  Ha
JOCTHKEHUETNYHOCTHBIX, METAIIPEIMETHBIXUITPEIMETHBIX00pa30BaTeIbHBIXPE3YIbTATOB.

B pesynprare wu3yueHus (u3MKM HA  YpOBHE OCHOBHOTO  00miero oOpa3oBaHus Yy
oOyuaroterocsoyayrcopMupoBaHbICIE AYIOUTUETNYHOCTHBIEPE3YIbTaTHIBYACTH:

. 1)NaTpuoTHYECKOTOBOCTIUTAHNS

. -IPOSIBJICHHE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiicKOMpU3NUECKOMHAYKH,

. -IICHHOCTHOGOTHOIIEHHE KIOCTHKEHUSIMPOCCUNCKUXYIEHBIX-(PHU3UKOB;

. 2) rpaKIaHCKOTOUyXOBHO-HPABCTBEHHOTOBOCIUTAHMSI:

. -TOTOBHOCTh K AaKTUBHOMY YYacTHI0 B OOCYXJICHHUU

O6HIeCTBCHH03Ha‘II/IMBIXI/ISTI/I'-IeCKI/IXHp06J'I€M, CBA3aHHBIXC
HpaKTI/I‘-ICCKI/IMHpI/IMCHeHI/IeMI[OCTH)KGHH?I(I)PBHKH;

. -0CO3HAHNEBAKHOCTUMOPATbHO-3THYECKUXIIPUHIUIIOBBIEATEIbHOCTUYUYEHOT O;

. 3)3CTeTHYEeCKOTOBOCTTUTAHUS

. -BOCTIPUSITUE  OCTETUYECKMX KadecTB (U3MYECKOM Hayku: €&

rapMOHUYHOT'OIIOCTPOECHUS,CTPOrOCTH, TOYHOCTHU,JIAKOHUYHOCTH;

. 4)IEeHHOCTUHAYYHOT OTIO3HAHUSA:

. -OCO3HAaHUE LEHHOCTH (U3NYECKON HAyKW KaK MOIIMHOTO HMHCTPYMEHTa IO3HAHMS
MHPa,0CHOBBIPA3BUTHUATEXHOJIOT U, BaKHENIIEH COCTABIISIOIENKYIIBTYPHI;

. -pa3BUTHEHAYYHOUII0003HATENbHOCTH, UHTEPECAKICCIIeI0BATENbCKONACATENbHOCTH;

. 5) dopMupoOBaAHUSAKYJIBTYPbI3A0POBbIUIMOLMOHATBHOT00/1ATOTIOTY YHSI:

. -0CO3HaHUE LIEHHOCTHU 6e301macHoro obpasa KU3HU B COBPEMEHHOM

TEXHOJIOTHYCCKOMMUPE, BAXHOCTH IIPABUII 0e30I1acHOro IMOBCACHWA Ha TpPaAHCIIOPTE, Ha a0porax, ¢
QJICKTPUICCKUM I/ITCHJ'IOBBIMO6OPYI[OBaHI/ICMB,Z[OMaI_HHI/IXYCHOBI/I}IX;



c(hopMHPOBaHHOCThHaBBIKapehIECKCUHU, IPU3HAHUECBOETOIIPABAHAOIIMOKYUTAKOT 03KETIpaBay IpyroroueioBe
Ka;

. 6) Tpy10BOr0 BOCIMTAHMSA:

. -aKTUBHOCYYaCTHEBPEIICHUUIIPAKTHICCKIX 33 /1a4(BpaMKaxCeMbH,00pa30BaTeIbHON
OpraHu3alui, ropoja, Kpasi) TEXHOJOTHYECKON u COLIMaJIbHON
HaNpaBJIEHHOCTH,TPEOYIOIMXBTOMYHNCIICU(PU3NICCKUX3HAHNN;

. -MHTEPECKIIPAKTUYECKOMYH3ydeHHUIONpodeccuit,cBI3aHHbIXCHUZHKOI;

. 7)3K0JI0TrH4eCKOTOBOCTIUTAHMS S

o -
OpHUEHTAIMIHANPUMEHEeHNSPU3NICCKUX3HAHUHA ITIIPEIICHUA3a]a9BO0IACTH OKPYKAIOIIeHCpe b, TUTAHUPOBA
HUATOCTYITKOBHUOIIEHKHMXBO3MOKHBIXTIOCIIEICTBUNIIIOKPYKAIOIICHCPEIbI,

. -0CO3HAHUETI00ATHPHOT0XapaKTEPAIKOIOTUIECKUXITPOOTEMUTY TEHUXPEIIICHHUS,

. 8)aganTanuMKN3MEeHAIIHUMCAYCI0BUSIMCONUAIbHOMUNIPUPOIHOCPEabI:

o -
MOTPeOHOCTHLBOB3aUMOICHCTBUUTIPUBBITIONHEHUHUHCCIICIOBAHUHUTIPOCKTOB(OU3NICCKONHATIPABICHHOCTH,OT
KPBITOCTHOIIBITYU3HAHUAMIP YT UX;

. -IIOBBILIEHUEYPOBHACBOCHKOMIIETEHTHOCTUYEPE3IPAKTUYCCKYIOAEATEIbHOCTD;

. -OTpeOHOCTh B (OPMHUPOBAHWUM HOBBIX 3HaHUH, B TOM uYucie (HOPMyITHpPOBATH
UJ1€U, TIOHATHS, TUIIOTE3bI0(PU3NUECKUXO00BEKTaX USBICHUSAX;

. -0CO3HaHUENe(YUITUTOBCOOCTBEHHBIX3HAHMMUKOMIIETEHTHOCTEHBOOIACTU(DU3HUKH;

. -[IJIJAHUPOBAHUECBOET OPA3BUTUSABIIPHOOPETEHUNHOBBIX QU3NYECKUX3HAHUIA;

. -
CTpEMIICHUCAHATM3UPOBATHUBBISIBIIATHB3aUMOCBS3HIIPUPO,IbI,00111eCTBANIKOHOMUKH, BTOMYHCIIECHCITIONB30B
aHueM(PU3HYCCKUX3HAHUN;

. -OIICHKA CBOUX JCHCTBUIIC y4ETOMBIIHSHUS Ha OKPYKaIOIIYIO
Cpey,BO3MOKHBIXTII00ATHHBIXTIOCIICICTBU.

MeTtanpeaMeTHblepe3yabTaThl

B pesynbprate ocBoeHUs mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUSs
yoOyuaromerocsioyayrcopmMupoBaHbl MeTanpeaMeTHbIepe3yabTaThl,BKIIOYAIONIHEeI03HABATEeIbHbIC
YHUBCPCAIBHBIC y‘-IC6HI>IC ﬂeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBCPCAIBHLBIC

yueOHbleIeiICTBUSA, peTy I TUBHbICYHUBEpCAIbHbIEyUEOHbIE JIeHCTBUS.

Ilo3naBaTebHBbIE YHHBepCcaIbHbIEe YUeOHbIe AeiicTBUA(M30BbIe JTOrH4eCKHe1eiiCTBUS:

. BBISBJISTHUXaPaKTEPU30BATHCYILIECTBEHHBIETIPU3HAKMOOBEKTOB(SIBICHUN );

. yCTaHaBJIMBAThCYIIECTBEHHBINIPU3HAKKIIACCU (DUKALIMU,0CHOBAHUSAATII0000IEHUSIICPaBHE
HUS,

. BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYMs B paccMaTpUBaeMbIX (akTax, IJaHHBIX
MHAOJII0IEHUSX,0THOCAUINX CAK(PUZNUECKUMSBIICHUSIM;

. BBISABIIATBIIPUYNHHO-

CJIEZICTBEHHBICCBSI3UTPUN3YICH U PU3NICCKUX IBICHUIHUITPOIIECCOB,I€TaThBBIBOIBICUCIIONB30BaHUEMIETYK
TUBHBIXUUHYKTUBHBIXYMO3aKIIOUEHHH, BbIIBUTaThI MITOTE3bI0B3aMMOCBS3IX PU3NUECKUXBEITNUNH;

. CaMOCTOSITENIbHO ~ BBIOMpAaTh  crmoco0  pemeHuss  y4yeOHOM — ¢u3uueckoil  3amauu
(cpaBHEHUEHECKOIbKIUXBAPUAHTOBPEILICHH S, BHIOOPHAN00IEETIOIXOASIIET0CYdETOMCAMOCTOATEIbHOBBIIENE
HHBIXKPUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUueIeCTBUS:

. MCIOJIb30BaThBOMPOCKIKAKUCCIIEIOBATELCKUMUHCTPYMEHTIIO3HAHHS,

. MIPOBOAUTHIIOCAMOCTOSTEIbHOCOCTABICHHOMYTIIAHYOIIBIT, HECIOKHBIH YU3HUECKUMIKCTIEPT
MEHT,HE0O0IbIIIOCUCCIeIOBAHNE (PU3NUECKOTOSIBICHHUS,

. OIICHUBATHHAITPUMEHIUMOCTHHI0CTOBEPHOCTHHH(DOPMAIIHIO, TOTYICHHYIOBXOJICUCCIICIOBAH
USUITHIKCTIEPUMEHTA;

. CaMOCTOATENbHO  (opMyaupoBaTh OOOOIIEHHS] H  BBIBOABI IO



pe3ynbTaTaMIpoBeIEHHOIOHAOI0A€H U, O1IbITa, CCIIEJOBAHUS;
. MIPOTHO3UPOBATHBO3MOXKHOEJANIbHEHIIIeepa3BUTHE(PUZNIECKUXITPOLIECCOB,aTAK)KEBBIIBUTAT
BIIPENONI0KEHUA00NXPa3BUTUHBHOBBIXYCIIOBUSIXUKOHTEKCTaX.

PaGoracundopmanmeii:

. MPUMEHATHPA3TMYHBIEMETOIbI, HHCTPYMEHTHIN3AIIPOCHITPUITIONCKENOTOOPEHH(DOPMATTUIHIT
UJAHHBIXC YUETOMIIPEASIOKEHHONyueOHOM pru3nuecKoiizagauu;

J aHaJIU3UpPOBaTh, CHCTEMATU3UPOBATH 5 HHTEPIPETUPOBATH nH(pOpMAIIHIO
Pa3IMYHBIXBUIOBUGOPMITPEICTABICHHUS,

J CaMOCTOSITEIbHOBBIONPATHONTUMAIBHYIO(OPMYIIPEACTABICHUANH(DOPMAITUAUUILITIOCTPHPO

BaTh p€IIACMbIC 3aJa4d HECIIOKHBIMU CXEMaMH, AuarpaMMaMu, HHOU rpa(bHKoﬁ nu I/IXKOM6I/IH3HI/I${MI/I.

KoMMyHMKaTHBHBbIEyHHBepCaJbHbIeyYeOHbIeIeliCTBHS:

. BX0J1e00CyKIeHUTydeOHOrOMaTeprala,pe3yIbTaToBIab0paTOPHEIXPAOOTHIIPOSKTOB
3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYX/JIaeMOW TEMbl M BBICKA3bIBaTh HWJCH, HAICJICHHBIC HapCIICHHE
3aJauMUIIO/IePIKaHIe OJ1aroKeaaTeIbHOCTHOOIICHHUS,

. COIOCTABJIATbCBOUCYKICHUSCCYKACHUSIMHIPYTUXy4aCTHUKOBINAIIOTa,00HAPYKUBATHPA3II
MYHEHCXO0JICTBOIIO3UITHH;

. BBIPAXKATbCBOKOTOUKY3PEHUS B YCTHBIXUITUCbMEHHBIXTEKCTAX;

. MyOTMYIHOTIPEICTABIATHPE3YIbTATHIBBITOJIHEHHOTO(U3NYECKOTOOITBITA(IKCIIEPUMEHTA, UCC
JICIOBAHMS, IIPOCKTA);

. MOHMMATh M HKCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaJbHOW pabOTHI
MPUPEIICHUUKOHKPETHON(PUZUUECKOUTIPOOIIEMBI;

. MIPUHUMATBLEIMCOBMECTHONIETENbHOCTH,0PTaHU30BBIBATHICHUCTBUANIOCE NOCTHKEHUIO  Pa

CHpeI[CJ'I}IprOJ'II/I,06CY)KI[aTLHpOI_[eCCLII/IpeByJ'IBTaTBICOBMGCTHOﬁp@ﬁOTH,O606H18.TBMHCHH}IHGCKOHBKI/IXHI-OI[G
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. BBINOJIHATHCBOIOYACTbPAOOTHI,IOCTUT AIKAUECTBEHHOTOPE3yIbTaTallOCBOEMYHAIIPABIICHUIO
UKOOPAMHUPYSACBOUIACHCTBUAC IPYTUMAYICHAMUKOMAH/IbI;
. OLIEHMBATh KauyecTBO CBOEro BKJIaAa B  OOmMA MPOAYKT IO  KpUTEpUsM,

CaMOCTOSITEIbHOC(HOPMYIMPOBAHHBIMY4YaCTHUKAMHUB3aUMOICHCTBHUA.

PeryasitTuBHble yHUBepcaibHble yueOHble AeiicTBUaCaMoopranu3anus:

. BBISIBIIATh NPOOJEMbI B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX, TpeOyromux JUIs
peleHnspU3nYecKuX3HaHHH;

. OPHEHTUPOBATHCIBPA3TMYHBIXIIOAX0JaXTPUHATUAPEIICH U (MHIUBH Ty albHOE, IPUHSTHE
PpeLIeHUsBIPYIIE, IPUHATHEPEILICHUNTPYIION);

. CaMOCTOSITENIbHOCOCTABIIAThAITOpUTMPEIIeHUA(PU3NUECKOM3a1auMUIIUITTIaHAN CCIIETOBAHUS
C Yy4€TOM MMEIOIIMUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHpPOBAThIpEejiaracMble
BapHaHTHIPELICHMI;

. JienaTh BEIOOpHUOPAaThOTBETCTBEHHOCTh3apEIlICHHUE.

CaMOKOHTPOJ1b,YMOLMOHAILHBIHUHTE/JIEKT:

. JlaBaTha/IcKBaTHYIOOLEHKYCUTYAI[MH U NIPEAJIaraTh IIaHEEN3MEHEHNS;

. OOBSCHATh NPUYUHBI  JOCTHKEHHS (HEJOCTUKEHHS) pe3yJbTaTOB JIE€ATEIbHOCTH,
JIaBaTbOIICHKYIPUOOPETEHHOMYOTIBITY;

. BHOCUTb KOPPEKTHBBI B JEITENbHOCTb (B TOM 4YHCI€ B XOJ  BBIOJHEHUS

(bU3NYECKOTONCCIEAOBAHUSIITUIIPOEKTA)HAOCHOBEHOBBIXOOCTOATEIHCTB, I3MEHUBIINX CACUTYAIIUN, yCTAHOBI
€HHBIXOITNOO0K,BO3HUKIIIUXTPYTHOCTEH;

. OLICHUBAaTbCOOTBETCTBUEPE3YIIbTATALICIIMY YCIIOBUSAM;

. CTaBUTb ce0sl Ha MECTO JApYroro 4ejloBeKa B XOJ€ CIOpa MJIM JUCKYCCHMM Ha
Hay4YHYIOTEMY,TOHUMAaTbMOTUBbI, HAMEPEHUAUIIOTUKYPYIOr0;

. MIPU3HABATHCBOENPABOHAOIIHNOKYITPUPEIIEHUH(PU3NIECKIX3a/1aUIINBYTBEPKICHUSIXHaHAY

YHBIETEMBIUTAKOEKEPABOAPYTOTO.
IIpenmeTHbIEepe3yIbTATHI OCBOCHUS Y4eOHOr0 npeamera «Pu3znka» B 7 Kiaacce



KxoH1iyoOyueHus B7KJacce
IpeIMETHBIEPE3YIbTaThIHA0a30BOMYPOBHEI0JIKHBIOTPAKATHC(HOPMUPOBAHHOCTEYOO yHaIOLIUXCyMEHUI:

e MCITIOJIb30BAThIIOHATHA . (I)I/I3I/I‘-IGCKI/ICI/IXI/IMI/I‘ICCKI/IGHBJICHI/ISI,Ha6JIIOZ[eHI/Ie,3KCHCpI/IMeHT,MOI[€JIB,FI/IHOT
€3a,eIMHULbI(PU3NUECKUXBEJTNUNH,aTOM,MOJIEKYJIa,arpEraTHBIECOCTOSIHUSL  BelllecTBa  (TBEPHOE, JKUAKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe IBIKEHUE (paBHOMEPHOE,HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TpaeKTopus,
paBHOAEHCTBYIOLIAs cuia, Aedopmarus (yrnpyras, I1acTuYecKas ), HeBECOMOCTh,COO0IIAIOLINECACOCY IbI;

e paznuyath siBieHUs (quddy3us, TEIUIOBOE IBMKCHHE YaCTHUI] BEUIECTBA, PaBHOMEPHOEIBIIKEHUE,
HEpaBHOMEPHOE  JIBUXKEHHME,  MHEpLMs,  B3auMOJEHicTBME  Tell, paBHOBecHE  TBEPABIX  Tel
C3aKpeIIEHHOHOChIOBPAILICHHS, [TEpeIauaIaBIeHUATBEP IBIMUTEIIAM U, )KUAKOCTIMIUHUTa3aMH,aTMOC(EepHOE
JlaBJICHHE, IJIaBaHUe Tell, IpeBpalleHUsIMEXaHUYECKONIHEPIUN ) OO CAHUIO
UXXapaKTEPHBIXCBOWCTBUHAOCHOBEOIIBITOB,IEMOHCTPUPYIOIIUXIAHHOE (PU3NIECKOCSIBIICHNUE;

e paclio3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKMX SBJICHMH B  OKpPYKAIOIIEM  MHpeE,
BTOMYHCIICPU3NIECKUESBICHUABIPUPOIC: IPUMEPBIIBIKEHUSACPA3THYHBIMUCKOPOCTIMUBXUBON U HEKUBOU
Opupojie, NeHCTBUE CUJbl TPEHUS B NPUPOAE U TEXHHUKE, BIMSHHE aTMOC(EpPHOroJaBlICHHUSHA >KUBOU
OpTraHu3M, I1IJIaBaHUEC prG, pbryaru B TCIIC YCJIOBCKaA, IIpHUdTOM
[EePEeBOIUTHIIPAKTUUECKYI0331a4yBYUE€OHY0,BbIICNIATHCYIIECTBEHHBIECBONCTBA(ITPU3HAKH ) (pU3HUECKUXABIIE
HUMH;

e ONMCHIBATh M3YUYECHHBIE CBOMCTBA Te€l U (PU3MUECKUE SBICHUS, UCHOIb3YS (PU3MUECKUEBETUUUHBI

(macca, 00BEM, IUIOTHOCTH  BEUIECTBA,  BpeMs,  IyTh, CKOPOCTb,  CPEOHSSI  CKOPOCTD,
CHJIAyTIIPYTOCTH,CHIIATSHKECTH, BECTENA, CUIIATPEHMSL, JaBJIeHUe(TBEPI0Or0TeNa, KU IKOCTH,I'a32), BbITAIKUBAIOLL]
ast cuia, MeXaHUYecKas pabora, MOILHOCTb, IJIEYO CUJIBI, MOMEHT CHJIBI,

K03(pPULIMEHTII0NEe3HOr0/1eICTBUAMEXaHU3MOB, KHHETHYECKASIUTTOTEHIUANIbHAsIIHEPT Ul ), PO CAHUUIIPAB
WIBHO  TPaKkTOBaTb  (PU3MUYECKHMH  CMBICH  HCIOJB3YeMBIX  BEJIMYMH, WX  OOO3HAYCHHS W
€IMHULBI(PU3NYECKUX BEIINYMH, HaX 01U Th(OPMYIIbI,CBSI3bIBAIOLINEIaHHYO (D U3UYECKYIOBETUUMHYCAPYT UIMUB
SJIIMYMHAMU,CTPOUTHT PAPUKHN3YIeHHBIX3aBUCHMOCTEH (HU3NYECKIX BEJTHUHH;

e XapaKTepu3oBaTb  CBOiicTBa  Tes,  (U3MYECKHE  SBJICHUS M TPOLECCHI,  HCIOJb3Ys
IIPaBUJIACIIOKEHUSCHIT (Bmonb OJIHOMMPSAMOIN ),3aKOH
I'yka,3axonllackans,3akoHApxumMe/a, npaBuiiopaBHOBeCUspbIuara(6a0Ka),«30710TOCMPABUIO»MEXAHUKH,3aK
OHCOXpaHEHUSIMEXaHUYECKOMIHEPT U, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTUYECKOEBBIPAKCHUE;

¢ 00BACHATH(PU3NUECKUESIBICHHUS, TPOLIECCHINCBONCTBATEN, BTOMUYNCIENBKOHTEKCTECUTYAIUUTTPAKTUKO
OPHUEHTUPOBAHHOI OXapAKTEPA:BbISABIATh PUYMHHO-CJIEICTBEHHBIECBSI3U,CTPOUTHOObICHEHHEN3 1 —
2710THYeCKUXIIaroBCOnopoiHal —
213y4eHHBIXCBOUCTBAPU3NUECKUXIBICHHUH, (PU3NUECKMX3aKOHAUITM3aKOHOMEPHOCTH;

e pemarbpacuéTHble3a1auuB | —2 1€ CTBUS, UCII0JIb3YA3aKOHBIN(OPMYJIbI,CBSI3bIBAIOIIHE
(bu3nUecKueBeINYMHbI:HA OCHOBEAHAJIN3ayCIOBUS
3a/1a4M3aUChIBATbKPATKOEYCIOBHE,10ICTABIATH()U3HUECKUEBETNYNHBIB(YOPMYIBIMITPOBOAUTHPACUETHI, HAX
OJIUTHCIIPABOYHbIE  JIaHHBIE, HEOOXOAMMBbIE [UId pelIeHWs 3a/ad, OLEHUBATh PEATUCTUYHOCTD
MOJTy4€HHOU(PU3NYECKONBETNYMHBI; PACTIO3HABATHIIPOOIEMBI, KOTOPHIEMOKHOPEIIUTHIPUITOMOLTU(PUZUYECK
UXMETO/IOB, B OMMCAHWUU HCCIICOBAHUS BBIICIATH MPOBEPSIEMOE MPEANONIOKEHUE (TUIOTE3Y), Pa3IndyaThu
UHTEPIPETUPOBATh IMOJYYEHHBIH pe3ynbTaT, HAaXOJUTh OIMIMOKM B XOJ€ OIbITa, JAelaTh BBIBOIBI
[IOETOPE3yJIbTATaM;

¢ IPOBOJUTH  OMNBITHI MO  HAOMIOJAEHUI0  (GU3MYECKUX  SIBIEHUH  wid  (U3HUECKHUX
CBOMCTBTEN: (hOPMYITHPOBATHIIPOBEPSIEMBICTIPEIIOI0KEHHS,COOMPATHYCTaHOBKYH3ITPEI0KEHHOT 0000y 10
BaHU,3aMHUChIBATHXOA0MBITA U(OPMYINPOBATHBBIBObL;

e BHIMOJIHATH ~ NpPSMbIE H3MEPEHUsT PACCTOSHUS, BpPEMEHHM, Macchl Tena, o00b&Ma, CHIIbI
UTEMIIePaTyphICUCIIONIb30BAHNEMaHAIOTOBBIXUIIU(PPOBBIXITPHOOPOB,3alMCHIBATHIIOKA3aHUSATIPUOOPOBCYUETO
M331aHHOMa0COTIOTHONIOT PEIIHOCTUI3MEPEHHIA;

e MPOBOANTH  HWCCJIEAOBAHHE  3aBUCUMOCTH  OJHOW  (PU3MYECKOW  BEJIMYMHBI OT  JPYrou
CHUCIOJIb30BaHUEMIIPAMBIXU3MEPEHNH(3aBUCUMOCTUITYTUPAaBHOMEPHOABHIKYILIETOCATEIA0TBPEMEHUIBHXKEH
UsITENa, CUIIBITPEHUACKOIBKEHUIOTBECATENa,KauecTBA00padOTKUITOBEPXHOCTEUTETN HE3aBUCUMOCTUCHIIBITP
€HUAOTILIOAUCOIIPUKOCHOBEHUATEI, CUIIBIYIIPYTOCTH OT YAJIMHEHUS NPYKUHBI, BHITAJIKABAKOLICHCUIBI OT
00béMa MOTPYKEHHOU qacTUTeNa



HOTIUIOTHOCTHXHUIKOCTH,eEHE3aBUCUMOCTHOTIUIOTHOCTUTENA,0TIIIyOMHBI, HAKOTOPYIOIIOT PYKEHO TeJO,
YCIOBUM  IUIaBaHUSA  Tell, yCIOBUH ~ paBHOBeCHMS ~ pbplyara W OJIOKOB), y4acTBOBATh
BIUTAHUPOBAaHUMY4E€OHOT OMCCIIEI0BAHNA,COOMPAThYCTAHOBKYUBBIIOIHITEU3MEPEHUS, CIIEAYAPENI0KEHHOM
y IulaHy, (QuUKCHpOBaTh  pe3yabTaTbl  MOJYYCHHOW  3aBUCUMOCTH  (U3MYECKUX  BEIUYHH
BBUJIETIPEII0KEHHBIXTA0OIMIUTpadMKOB,1€J1aThBBIBOIBINIOPE3YIbTaTaAMHUCCIIEIOBAHNUS;

e [IPOBOIUTHKOCBEHHBIEN3MEPEHUA(PU3NIECKUXBEIINYMH(IUIOTHOCTBBEIIECTBAKUIKOCTA U TBEPAOTO
Tena, cuia TpeHus CKOJIb)KEHUS, JlaBJIEHUE BO3/1yXa, BBITAJIKUBAIOIIAs
CHJIA,ICHCTBYIOIIATHATIOTPYKEHHOEBKHU IKOCTHTENO0,K03() QUITUEHTITONE3HOT0IeHCTBUSATIPOCTHIXMEXaHU3MO
B),CIEySINPEATI0KEHHOMMHCTPYKIMH: IPUBBITOJTHEHUHU3MEPEHUIICOOUPAThIKCIIEPUMEHTATIbHYYCTAHOBKY
UBBIUNCIISATH3HAYEHUE HCKOMOWBEINYNHBI;

e cOOTIOIaThIIPABUIIATEXHUKNOE30I1aCHOCTUIIPHPAO0TECTIa00paTOPHEIMOOOPYI0BAaHHEM;

e YKa3bIBATHIIPUHLIHUIIBIACHCTBUATIPUOOPOBUTEXHUUECKUXYCTPOUCTB: BECH, TEPMOMETpP,  AUHAMOMETD,
cooOuIaroImecs cocyabl, 6apoMeTp, pbluar, HOJBUKHBIM U HETIOABUKHBIHOIOK, HAKJIOHHASIIIOCKOCTD;

e XapaKTEepU30BaThIIPUHLIUIIBIIEHCTBUAN3YYEHHBIXIPUOOPOBUTEXHUUECKUXYCTPOHCTBCONIOPOMHANXOIT
UCaHUA(BTOMYHCIIE: TOAIIUITHUKH, yCTPOHCTBOBOIONIPOBOAA, M IPABINUECKUI IIPECC, MAHOMETP, BBICOTOMED,
IOPIIHEBOM Hacoc, apeoMeTp), UCIIOJIB3YSI 3HAHUS
OCBOMCTBaX(pU3NUECKUXABICHUIMMHE00X0AUMbIE(PU3MUECKIE 3aKOHBIN3aKOHOMEPHOCTH;

e IPUBOAUTHIIPUMEPHI(HAXOAUTEUH(POPMALIUIOOTIPUMEPAX )IIPAKTHIECKOTOUCIIONIb30BAHHS
(Gu3uUecKrX 3HaHUHM B MOBCEIHEBHOM KU3HM Ul oOecnieueHust 0€30MacHOCTH NpuoOpalieHnu ¢ npudopamu
U TEXHUYECKUMU yCTpOHCTBaMH, COXpaHEHMUSI 3/10pOBbSI U
COOJIIOICHUSTHOPMAKOJIOTHYECKOT OTIOBEICHUABOKPY KatoLIeHcpee;

e OCYLIECTBIATHOTOOPUCTOYHUKOBUH(POPpMATUMBYHTEpHETEBCOOTBETCTBUUC3aJaHHBIM ~ ITOMCKOBBIM
3a1pocoM, Ha OCHOBE UMEIOIIHXCS 3HaHU U nyTéM CpaBHEHMS
Pa3TMYHBIXUCTOYHUKOBBBLICTSATEUH()OPMAIIHIO, KOTOPASISIBICTCAIPOTHBOPEYHBOHMIINMOKETOBITEHETOCTOB
EpHOM;

e MCTIOJIH30BATh MPH BBHIOJHEHUH YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPaTypy(PU3NIecKOTro
coJiepKaHus, CIPaBOYHbIE MaTepHasbl, pecypchl ceTH WnrepHer, BJIAJIETh
IpUEMAaMUKOHCIIEKTHPOBAHUATEKCTA, IPE00Pa30BaHUANH(POPMALIMUHU30/JHOW3HAKOBOW CUCTEMBIB JAPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpAaTKHE IUCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—
31MCTOYHNKOBHUH(pOpMAIMU(PU3NIECKOT0COIEPKAHNS, BTOMUHUCIENYOIMYHO1€1aTbKPATKUECO00IIEHUS 0
pe3yibTaTtaXx MPOEKTOB MM YUYEOHBIX MCCIEIOBAHUN, IMPH 3TOM TPAaMOTHO HCIOJIb30BaThU3yYEHHBIH
MNOHSTUHUHBIN anmnapar Kypcapu3uKu,CONpOBOKIAThBBICTYINIEHUEIPE3CHTALIUEH;

e [IpY BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUN pacrpeleniarTh OO0S3aHHOCTU BIpYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJauyaMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JIEeHCTBUMN,aIeKBATHO
OLICHUBATh COOCTBEHHBIN BKJIA]] B JIESATEIIBHOCTD IpYIIIbI, BBICTpauBaTh
KOMMYHHUKaTHBHOEB3aUMO/IEIICTBHUE, YYUTHIBAIMHEHUEOKPYKAIOIIIHX.

IIpeaMeTHBbIepe3ybTAThl OCBOeHUsI y4eOHOro npeamera «@usnka» B 8 kiacce

K koniy oOyuenus B 8 kJjiacce nmpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE MOJKHBI OTPakaTb
c(OpMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

e CIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M MOJEKYII,
arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTATUIMUECKUE M aMOp(HBIE Tella, HACBHIIIEHHBIH M HEHACBIIEHHBII
nap, BJIQXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHsSS SHEPIHs, TEIUIOBOM [ABUTaTellb, 3JIEMEHTApHBIN
ANEKTPUICCKUN 3apsifl, MEKTPUIECKOE T10JI€, TPOBOJHUKH U JUAJIEKTPUKH, TTOCTOSTHHBIA JJICKTPHUCCKHUI
TOK, MAarHUTHOE T10JIE;

e pa3MyaTh SBJIEHUS (TEIUIOBOE pPACIIMPEHHWE M C)KaTue, TeIvlonepenaya, TEIMJIOBOE pPaBHOBECHE,
CMauyMBaHUEe, KaNWUISPHbIE SBJICHUS, HCHApeHHe, KOHJEHCAlMs, I[UIaBJIEHUe, KpPUCTAJUIM3aLUs
(oTBepaeBaHmE), KUNIEHUE, TEIUIonepeaada (TerIONpPOBOIHOCTh, KOHBEKIIUS, U3ITYUYCHHE), DIICKTPU3AIUS
TeJ, B3aUMOJCICTBUE 3apsiiOB, ACUCTBUSL DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO TIOJII HAa TMPOBOJHHK C TOKOM, JJIGKTPOMAarHWUTHAs WHIYKIWSA) IO
OMMCAHUI0 WX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLUUX NaHHOE (hU3nUecKoe
SIBIICHUE;



e Pacrio3HaBaTh MPOSIBJICHUE M3YyUYEHHBIX (DU3NUYECKUX SIBJICHUN B OKPYKAIONIEM MHpPE, B TOM YHCIIE
¢du3nuecKkre SIBICHUS B TMPUPOJE: MOBEPXHOCTHOE HATSIKCHHE W KAMWULIPHBIC SBICHUS B TPHUPOJIE,
KpUCTAJUIBI B TIpupoje, uznydenne CollHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 0Opa30BaHHUE POCHI,
TyMaHa, WHes, CHEra, JJIEKTPUYECKHE SBICHUS B aTtMocdepe, SICKTPHUUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMyH, JApeld Mo0COB, pOJIb MAarHUTHOTO TOJS IS KU3HM Ha 3emiie, IMOJISIPHOE
CUSTHUE, TIPU 3TOM IEPEBOJUTHIPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICNATH CYIICCTBCHHBIC CBOHCTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

e OMHCHIBATh M3yYEHHBIC CBOMCTBA Tel M (DU3UYECKHE SBICHUS, MCIOIB3yS (PU3NUECKUEC BEITUUHHBI
(Temmeparypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI, yIeIbHAas TEIJIOEMKOCTh BEIIECTBA, yACIbHAs
TEIJIOTa TUIABJCHUS, YJAENbHAs TEIUIOTa MapooOpa3oBaHusl, yJelbHAs TEIUIOTa CropaHus TOIUIUBA,
KO(DPUIIMEHT TIOJIE3HOTO JEHCTBUS TEIJIOBOM MAIMHBI, OTHOCHTENIbHAs BIJIAKHOCTh BO3/yXa,
BJIEKTPUYECKUN 3apsif, CHJIa TOKA, AJIEKTPUUECKOE HANPSKEHUE, COPOTUBICHUE MPOBOJHUKA, YIEIBHOE
COMPOTHUBJICHHWE BEIIECTBa, pab0Ta W MOIIHOCTh JJICKTPHUUECKOTO TOKA), NMPH OIMKMCAHUH IPABUIHHO
TPAKTOBATh PU3NICCKUIT CMBICI HCIIOJIB3yEMbIX BETUYHH, 0003HAYCHUS ¥ SIUHUIBI (PHU3UICCKIX BEITUYHH,
HaxoJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C APYTHMMH BEIUYMHAMHU, CTPOUTH
rpadyuKy U3y4SeHHBIX 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHH,

e XapaKTepHu30BaTh CBOMCTBA Tel, (U3MUECKHUE SBICHUS M TMPOIECCHl, HUCIOIb3YS OCHOBHBIE
TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOCHHUSI BEIIECTBA, IPUHITUI CYTIEPIIO3UIINH TT0JieH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Juis ydacTka uenu, 3akon [xoyns—Jlenna,
3aKOH COXPAaHCHUS DHEPTHH, NPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHMCHIBATH €T0
MaTeMaTU4YeCKOE BhIPAKEHUE;

e O0BSACHATH (PM3MUYECKUE TTPOLIECCHI ¥ CBOMCTBA TEJI, B TOM YHCJIC H B KOHTEKCTE CUTYAIMi MPAKTUKO-
OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHOCIICICTBEHHBIC CBSI3H, CTPOMTH OOBsSCHEHHE M3 12
JIOTUYECKHUX IIAroB ¢ OMOpOH Ha 1—2 M3YYEHHBIX CBOWCTBA (PM3WUYCCKUX SBJICHHM, (PU3UUCCKHX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuy€THBIC 3aMaud B 2—3 JACWCTBHS, HCIIONB3YysS 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINC
¢bu3nyecKue BETMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33Jayd 3alUChIBaTh KPATKOE YCIOBUE, BBISBISTH
HEJOCTATOK JIAHHBIX JISL PEIICHUS 33]]a4H, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIC JUTSI €€ PeIIeHUS,
MPOBOAWTHh pacuéThl U CpaBHUBATh IMOJYYEHHOE 3Ha4YeHHE (PU3UUYECKONW BEIMYMHBI C HW3BECTHBIMHU
IAaHHBIMU;

e PacIio3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTH MPHU MOMOIIN (PUINIECKUX METOJOB, UCTIONB3YS
ONMCAaHHWE HWCCIEIOBAHMS, BBIJICIATh MPOBEPSAEMOE NPEANOIOKEHHUE, OIEHUBATh MPABUIBHOCTH MOPSIKa
MIPOBEACHUS UCCIIEI0BAHUS, I€NaTh BIBOIBI;

e IPOBOJIUTh OMBITHl 1O HAOMIOACHUIO (DU3UYECKUX SBICHUNW WM (U3UYECKUX CBOMCTB Tel
(kanmuIsipHBIE  SIBIICHUS, 3aBUCMMOCTH JIaBIIEHUS BO3[AyXa OT €ro o0bEMa, TeMmIepaTypbl, CKOPOCTH
mporecca OCTHIBAHUS M HArpeBaHUs TMPU HIYYCHUH OT IIBETa M3Iydarolied (MOTJIOMIAroIeil)
IOBEPXHOCTH, CKOPOCTH MCIIAPEHHsS] BOJBI OT TEMIIEPATYPbI KUJIKOCTU M IUIOLIAAU €€ IOBEPXHOCTH,
BJIEKTPU3ALHMS TEJI U B3aUMOJICHCTBUE JIEKTPUUYECKHUX 3apsAJI0B, B3aUMOJCHCTBUE MOCTOSHHBIX MArHUTOB,
BHU3yaJIU3alisl MAarHUTHBIX IMOJEH MOCTOSHHBIX MarHUTOB, JE€HMCTBHSI MAarHUTHOTO MOJIs Ha MPOBOJHUK C
TOKOM, CBOWMCTBAa JJICKTPOMArHWTa, CBOWCTBA JJICKTPOJBUTATENS TMOCTOSIHHOTO TOKa): (hopMymupoBaTh
MIpoBepsieMble MPEMOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO0 000pyI0BaHus, OMUCHIBATH X0
onbITa U (HOPMYTUPOBATH BHIBOJIBI;

e BBINIOJIHATH MPSIMbIE U3MEPEHUS] TEMIIEPAaTypbl, OTHOCUTEIbHOW BIAXXHOCTH BO3]lyXa, CHJIbI TOKa,
HaIpsDKEHUs C MCTIOJIB30BAHUEM aHAJOTOBBIX MPHUOOPOB M JATYMKOB (PU3MUECKUX BEITUYNH, CPAaBHUBATH
pEe3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOM a0COMIOTHOM MOTPEITHOCTH;

e IPOBOJIUTh  WCCJICJOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOM BEIWYUHBI OT JPYyrol ¢
WCIIOIb30BAHUEM TMIPSAMBIX HM3MEpPEHUU (3aBUCHUMOCTb COMNPOTUBIEHUS MPOBOJHUKA OT €ro JJIMHBI,
IJIONIAAN TOMEPEYHOr0 CEYEHHS] W YIEJIbHOTO COMPOTHBJIECHUS BEIIECTBA MPOBOJHHUKA, CHUJIbI TOKA,
WIYLIETO 4epe3 IPOBOAHUK, OT HANPSHKEHHS HaA IPOBOJHUKE, HCCIEIOBAHUE IMOCIEAOBATEIBHOIO U
MapajuieIbHOTO COCJIMHEHW TIPOBOJHUKOB): IUIAHUPOBATh WCCIEAOBAaHUE, COOMpaTh YCTAHOBKY |
BBITIONHATh HM3MEPEHUs, CIeAys MpPeUIOKEHHOMY IIIaHy, (QUKCHPOBATh pE3yJbTaThl IMOTYYCHHON
3aBUCUMOCTH B BUJIe TAOJIUII U TPAPHUKOB, JEIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS,

e IPOBO/IUTh KOCBEHHBIE HU3MEPEHHS (U3MUECKUX BeIHUMH (yIelbHas TEIIOEMKOCTh BEIIECTBa,
COTPOTHUBJICHNE TPOBOJHUKA, Pab0OTa M MOIIHOCTH JJICKTPUUYECKOTO TOKA): IJIAHUPOBATh HU3MEPCHHS,



coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPENI0KEHHOW MHCTPYKIMH, U BBIYUCIATH 3HAUCHHE
BCIIMYHHDBI;

e COOJTIIO/IaTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

 XapaKTEePU30BATh NPUHIMIIBI ICHCTBHUS W3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha UX OmucaHus (B TOM YHUCIE: CUCTeMa OTOIUICHHS JAOMOB, THTPOMETp, IapoBas TypOuHa, aMIlepMeTp,
BOJIETMETP, CYETYMK ODIIEKTPUYECKOH DHEPTUH, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI, HarpeBaTelIbHbIC
ANEKTPONpUOOpsl  (IpUMEpPHI), SJICKTPUUECKHUE MPEeIOXpPaHUTENH, 3JICKTPOMArHUT, AIJIEKTPOJBUTATEINb
MIOCTOSTHHOTO TOKa), UCIIONIb3YS 3HAHHSI O CBOMCTBaxX (PM3NUYECKUX SIBICHUH U HEOOXOAUMBIEC (PU3NYECKUE
3aKOHOMEPHOCTH;

e PacIlO3HABaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA M HU3MEPHUTENbHbIE NPUOOpPHI IO CXEMaM U
CXEMaTUYHbIM PUCYHKAM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETp, ABUTaTENb
BHYTPEHHEIO CrOpaHMs, JJIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJCKTPUYECKHUX Leneil ¢
MOCJIEZIOBATEIbHBIM W MapauIeNbHBIM COEJIMHEHHWEM JIIEMEHTOB, pasiinyas YCJIOBHbIE 00O3HauEHUs
AJIEMEHTOB JICKTPUYECKHX IICTICH;

e IPUBOJUTH MpPUMEPHl (HAXOAUTH HHPOPMAIMIO O TMpPUMEpax) MPAKTHUECKOTO HCIOJIb30BaHUS
¢u3nvecKux 3HAHUM B MOBCEJHEBHOH XH3HHM s oOecrmeyeHHs O€30MacHOCTH TMpH OOpaIleHUuu C
npuOoOpaMu U TEXHUUYECKUMHU YCTPOICTBaAMH, COXPaHEHUS 3I0pPOBbs U COOMIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

e OCYILIECTBISATH MOUCK MHPOpMaru GU3nvecKkoro coaepkanusa B IHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HAaHUU U HYTGM CpaBHCHHA OOIOJIHUTCIBbHBIX MCTOYHUKOB BBLIICIATH I/IH(i)OpMaIII/IIO, KOTOpas sBJIACTCA
MIPOTUBOPEUNBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

e UCIIOJIb30BaTh NP BBINOJIHEHUN YYEOHBIX 33JaHUI Hay4YHO-IOIMYJIIPHYIO JIUTEPATYpPY (pU3nuecKkoro
COJIep>KaHusl, CIIPaBOYHbIE MaTepUalbl, pecypchl cetu VHTepHeT, BIajeTh MpuéMaMyu KOHCIIEKTUPOBAHUS
TEKCTa, IpeodpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KPaTKUE YCTHBIE COOOIIeHUus, 00001Ias uHGpopMaIIio U3
HECKOJBbKHUX HMCTOYHHKOB (1)I/I3I/I‘-ICCKOFO COJCpIKaHus, B TOM 4YHCIIC HY6JII/I'-IHO MNpEACTaBJIAThL PC3YJIbTAThI
MPOEKTHOM WM HCCIEI0BATENbCKONW JIeATENbHOCTH, MPU 3TOM TPAMOTHO HCIOIB30BAaTh HM3yYEHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIIJIEHUE [TPE3EHTAIUEH;

e IIpU BBINIOJHEHUN YYEOHBIX HPOEKTOB M HCCIEAOBAHMM (PM3NYECKHX IPOLECCOB paCHpeaessaTh
0053aHHOCTH B rpymnmnc B COOTBETCTBUU C IIOCTABJICHHBIMH 3adadaMM, CICAWUTH 3a BBIMMOJIHCHUEM IIJIaHA
JeUCTBUI M KOPPEKTHPOBATH €ro, aJleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb I'PYIIIHI,
BBICTpanBaTh KOMMYHHUKATUBHOC BSaHMO}IeﬁCTBHG, MPpOABJIAA TOTOBHOCTD pa3pCuiaTb KOH(i)J'H/IKTI)I.

IIpeaMeTHBbIepe3ybTAThl OCBOeHUsI y4eOHOro npeamera «@usnka» B 9 kiacce

K xoHny oOyueHus B 9 Kjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTPakaTh
C(POPMHUPOBAHHOCTD Y O0YJAIOIIUXCS YMEHUI:

e UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYETA, MATEPHUANIbHAS TOYKA, TPACKTOpPHUsA, OTHOCUTEJIBHOCTH
MEXaHMYECKOro JBWXKEeHMs, aepopmanus (ympyras, IUIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHUE, HEBECOMOCTb M TEPerpy3Kd, LEHTP TKECTH, aOCOIIOTHO TBEPJAOE TEJIO, LIEHTP TAKECTH
TBEPAOrO Tela, paBHOBECHE, MEXaHMYECKHWEe KojeOaHus W BOJHBI, 3BYK, MHOPa3ByK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, ILIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTbD,
CHEKTpPbI UCIYCKAaHUS U TIOTJIOICHHUS], anbda, OeTa- U raMMa-u3JIyuyeHus, U30TOIbI, iepHast YHEPreTHKA;

e pa3INyaTh SBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPAMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NpsIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE TMajJieHHe TeJ, PAaBHOMEPHOE JBI)KEHHE II0 OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JBMKEHHE, KOJIeOAaTeIbHOE JIBUKEHUE (3aTyXalole W BBIHYX/ICHHBIC
KosIe0aHUs), PE30HAHC, BOJHOBOE J[BUXKEHUE, OTPAXKEHHE 3BYKa, NPSAMOJIUHEHHOE pacnpoCTpaHEHHE,
OTpa)K€HHE M MPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpaXCeHHE CBETa, pas3sio’keHHe Oesoro cBera B
CHEKTp M CJOKEHHE CHEKTPaJIbHBIX IIBETOB, IUCIEPCUSl CBETA, ECTECTBEHHAs PAaJIMOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOrO CHEKTpa U3JIy4€HHUs) TI0 OMMCAHMIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBIICHUE;

e PacrO3HaBaTh IMPOSBICHUE W3YYEHHBIX (PU3NUYECKUX SIBJICHUN B OKpYXarolleM Mupe (B TOM YHCIe
¢usnyeckue SBJIECHUS B NPUPOAE: MNPUIMBBL M OTJIMBBI, JABMKEeHHE IUIaHeT COJHEYHOH CHCTEMBI,



pPEaKTUBHOE [BUKEHHE JKUBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMH, 3EMIIETpSICEHHE,
celficMUYeCKHe BOJIHBI, I[yHAMH, 5XO, I[IBETa TeJl, ONTHYECKHE SBJICHUS B NpUPOZE, OHOIOTHYEecKOoe
JEHCTBUE BUIUMOTO, YIBTPa()HOIECTOBOTO M PEHTICHOBCKOTO M3JIYYCHHM, €CTECTBECHHBIA PaIMOAKTHUBHBIN
($oH, KOCMUYECKHE JIyUH, PaJIMOAKTUBHOE M3IIy4YCHHE MPUPOIHBIX MUHEPAJIOB, ACUCTBUE PalMOAKTUBHBIX
M3JTy4YEeHUN HAOPTraHMU3M YeJIOBeKa), IPU I3TOM IMEPEBOJUTH MPAKTHUUYECKYIO 3a/lauy B y4eOHYIO, BBIICISAThH
CYIIECTBCHHBIE CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SIBICHUIA;

e ONKCHIBATh M3y4YCHHBIC CBOMCTBA Tel U (DU3MYECKHE SIBICHUS, UCTHOJIb3Ys (U3NYECKUE BEITUYMHBI
(cpenHsisi U MTHOBEHHAsI CKOPOCTD TeJa MPH HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE, IepeMeIleHHe, MyTh,
yIoBasi CKOPOCTh, CUJIA TPEHUs, CUJIa YIPYrOCTH, CUja TSHKECTH, YCKOPEHUE CBOOOIHOIrO MaJieHusi, Bec
TeJa, UMITYJIbC TeJla, UMIYJIbC CUJIbI, MEXaHu4Yeckas paboTa U MOIIHOCTb, OTEHIMATIbHAS YHEPIUs Tena,
MOJHATOTO HAaJ IOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAs SHEPTUs CXKATOW MPYKHUHBI, KUHETHYECKas
SHEPrus, MOJIHAS MEXaHWYeCKasl SHEPrusi, NEPUoJl U 4acTOTa KOJIeOaHH, UIMHA BOJHBI, TPOMKOCTH 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, TOKA3aTelb MPEJIOMIICHHUS CPE/Ibl), IPU OMUCAHUH IPABUILHO TPAKTOBATh
(bu3NYeCKUi CMBICT MCIIOIBb3YEMbIX BEIHYUH, 0003HAUCHUS U €AUHUIIBI (PU3UUYECKUX BEIMYUH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

e XapaKTepH30BaTh CBOMCTBA Tell, (PU3NUECKHE SBJICHHS U IMPOLIECCHI, HCIONb3yS 3aKOH COXpPaHEHHS
SHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHS, NPHHLIWIN CYNEPIO3UIMH CUJ, TPUHIUI OTHOCHTEIbHOCTU
lanunes, 3akonsl Hpl0TOHA, 3aKOH COXPAaHEHHUs HMITYJIbCA, 3aKOHBI OTPAKEHUsS W MPEIOMIICHHUS CBETa,
3aKOHBl COXpPAHEHMs 3apsAJ0BOrO M MAacCOBOTO 4YHUCENl NpPU SAEPHBIX PpEaKUMsIX, NPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

o OOBSICHATH (PU3NYECKUE TIPOIIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYAIHid TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKUX IIAaroB C OMOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUH, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THhIC 337auu (OMMPAIOLIUECS HA CUCTEMY M3 2—3 ypaBHEHHUM), UCHOJb3Ysl 3aKOHBI U
dbopMyIbl, cBA3bIBaOIIKME (U3MYECKUE BEIUYUHBI: HA OCHOBE aHalHM3a YCJIOBUS 3aJa4yd 3alUChIBATh
KpaTKO€ yCJIOBHUE, BBISBISTH HEAOCTAIONINE WM M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOO0XO/IMMBIE JJISl PelIeHUs], IPOBOJANUTh PAacUEThl U OLEHUBATh PEATMCTUYHOCTh MOJIYYEHHOTO 3HAYECHUs
(hbU3UYECKON BETUYHMHBI,

e Pacrmo3HaBaTh NMPOOJIEMBbI, KOTOPHIE MOXKHO PELIUTh MPU MOMOILIH (PU3NYECKUX METOJIOB, HCIIOIb3YS
ONMCAaHUE HCCIIEOBaHMS, BBIJCIATH MPOBEPSEMOE MPEANOI0KEHNE, OLIEHUBATh MPaBUIBHOCTh MOPSAKA
IIPOBE/ICHUS HCCIIEI0OBAHNUS, 1€1aTh BbIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUI U OIBITOB;

e IPOBO/IUTH ONBITHI 10 HAOTIOJCHHUIO (PU3UUECKUX SBJICHUN WM PU3NYECKUX CBOWCTB Tel (M3ydeHue
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUsl YHEPTUH, 3aBUCUMOCTb Nepuojia KojaeOaHHi MpyKUHHOTO
MasTHHKAa OT MacChl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHMOCTh OT aMIUIMTYJbI MaJbIX KOJEOaHHIA,
NpSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pPa3jioKeHHe Oeoro cBeTa B CIEKTP, HM3Y4YEeHUE CBOWCTB
M300pakeHHs B TUIOCKOM 3€pKajieé U CBOMCTB M300pa)KeHUs MpeIMeTa B COOMPAIOIIEH JTMH3e, HaOII0IeHNE
CIUIOIIHBIX U JIMHEWYATBhIX CIIEKTPOB M3JIyYEHHsI): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY U3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMMCHIBATE X0 ONBITA U €T0 PE3YIbTAThI, (POPMYITHPOBATH BHIBOJIEI,

e IPOBOJIUTH IpPHU HEOOXOAMMOCTH CEpUI0 MpPSIMBIX H3MEPEHUH, Ompeenss CpeAaHee 3HauyeHue
u3MepsieMoil BenuMuMHbI ((hoKycHOe paccTosiHHue coOuparouieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocola
U3MepeHus (M3MEpPUTEIbHOTO pHoopa);

e TIPOBOJIUTH FHCCJIEIOBAHWE 3aBUCHUMOCTEH (DM3MUYECKMX BEIUYMH C WCIIOJB30BAHUEM TIPSMBIX
M3MEpEeHuH (3aBUCUMOCTH ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU 0€3 HayallbHOW CKOPOCTH,
nepuoja KojiebaHui MaTeMaTHYECKOr0 MAasgTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaXEHUS CBETa OT
yrila MajieHus U yria OpejoMJICHUs OT yrijla MajeHus): IIAHUPOBAaTh HCCIEIOBAHUE, CAaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTAThl MOTYYEHHONW 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHJIE
TabIuUI ¥ TpaUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TIPOBOJINTH KOCBEHHBIE U3MEPEHUs (PM3NIECCKUX BEIWYHMH (CPEIHSSI CKOPOCTh U YCKOPEHHE TeJa TPU
PaBHOYCKOPEHHOM [BM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAAEHUs, >KECTKOCTh MPYKUHBI, KO3(DDUIIMEHT
TPEHUSI CKOJIbKEHHSI, MEXaHHUecKast paboTa U MOLTHOCTh, 4YaCTOTA U MEPHOJ KojleOaHU MaTeMaTH4YeCKOro
Y TPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMpAIOIIel JMH3bI, paAHOaKTUBHBINA ()OH): TUIAHUPOBATH
U3MEpeHus, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUSI, CIEIysl MPEAI0KEHHOM



MHCTPYKLWHU, BBIYHUCIATH 3HAUEHUE BEJTUYMHBI W AHAJIU3UPOBATH TMOJYYEHHBIE PE3YNbTaThl C Y4ETOM
3aIaHHOY MTOTPELIHOCTU U3MEPEHUN;

e COOJTIO/IaTh MpaBHUJIa TEXHUKHA 0€301TaCHOCTH IIPpH padoTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

e pa3NMyYaTh OCHOBHBIC TPU3HAKK U3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas TOYKa,
abCcoMOTHO TBEPAOE TENO, TOUCUHBI MCTOYHUK CBETa, Jy4, TOHKas JIMH3a, MIaHEeTapHas MOJeNb aroMma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOI'O 51/1pa;

e XapaKTepHU30BaTh MPUHIMIBI AEHCTBHUS U3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOit
Ha UX ONHUCaHUs (B TOM 4YHCIIE: CIMIOMETP, JATUUKHU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakera,
9XOJIOT, OYKH, IEepHUCKom, (oToanmapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOI, J03HMETp, Kamepa
Bunbcona), ucmonb3ys 3HAaHUS O CBOMCTBaX (U3MYECKUX SBICHUH M HEOOXOJUMBIC (U3UUECKUE
3aKOHOMEPHOCTH;

* UCIIOJb30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKHM HM3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOILECCOB MPHU PELICHUH Y4eOHO-NPAKTUYECKUX 3ajad,
OINITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS M300pakeHU B IMIJIOCKOM 3epKajie U cCOOMparoIeii TuH3e;

e IPUBOJUTH MpPUMEPHl (HAXOAUTH HHPOPMAIMIO O TMpPUMEpax) MPAKTHUECKOTO HCIOJIb30BaHUS
¢u3nUecKuX 3HAHWM B MOBCEJHEBHON KHM3HHM [Js1 oOecreyeHHus O€30MacHOCTH MpH OOpaleHuHu ¢
npuOopaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U COOIIOCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

e OCYILECTBISATh MOMCK HWH(popManuu (usndeckoro coaepkanus B VHTepHETE, CaMOCTOSTEIBHO
(bopMynHpys MOUCKOBBIN 3aIIPOC, HAXOAUTH IYTH ONPEACTICHHS JOCTOBEPHOCTH MOTYYSHHON HH(pOpMaIu
HAa OCHOBE UMEIOIINUXCS 3HAHUHN U IOTIOTHUTEIbHBIX HCTOYHUKOB;

e UCIIOJIb30BaTh NP BBINOJIHEHUN YYEOHBIX 33JaHUI Hay4YHO-TIOMYJIIPHYIO JIUTEPATYpy (pU3mueckoro
COJIep>KaHusl, CIIPaBOYHbIE MaTepUabl, pecypchl cetu VHTepHeT, BIajeTh NpuéMamMu KOHCTIEKTHPOBAHUS
TeKcTa, Npeodpa3zoBaHus HHPOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE HH(POPMAIIMK U3 HECKOIBKUX
HUCTOYHUKOB (PU3MUYECKOTO COJEpXKaHUS, MYOJIUYHO TMPEACTaBIATh pe3yibTaTbl MPOEKTHON WK
UCCIIEIOBATENBCKOM IeATEIbHOCTH, IIPH 3TOM I'PaMOTHO HCMOJIb30BaTh U3YYCHHBIN MOHATUIHBINA ammapaT
M3y4aeMoro pasnena (U3MKA U CONPOBOXIATh BBICTYIUIEHHE IPE3CHTALMEH ¢ y4ETOM OCOOCHHOCTEU
ayUTOPUH CBEPCTHUKOB.



TemaTu4yeckoe nuIaHnpoBaHue no pusuke 7 kiaace (0a30BbIH YPOBEHbD)

KoaunuecTBO 4acoB

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE

Ne n/mm HaunmeHnoBaHue pa3/je/ioB U TeM IPOrpaMMBbI Beero KonTtp. IIpaxr. pecypesr
padoThI padoThI
Paznen 1.®@u3uka u e€ posib B N0O3HAHMH OKPY/KAIOLIEr0 MUpa
1.1 du3mKa - HayKa 0 IpUpoze 2 bubanoreka LIOK https://m.edsoo.ru/7f416194
1.2 dusnvecKue BETUIHHBI 2 1 bubnrorexa LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIIM METO/ TO3HAHHMS 2 1 bubmmorexa LIOK https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 2.1lepBoHayasibHble CBeJJeHUSI 0 CTPOEHUH BelleCTBA
2.1 CTpoeHue BelIecTBa 1 bubnunoreka [IOK https://m.edsoo.ru/7f416194
2.2 JIBoKeHre U B3aUMOJIECHCTBUE YaCTHII BEIIECTBA 2 1 bubmmorexa LIOK https://m.edsoo.ru/7f416194
2.3 ArperaTHbple COCTOSIHHSI BEIIECTBA 2 bubmuorexa LTOK https://m.edsoo.ru/7f416194
Wroro no pazneny 3)
Pa3nen 3./IBu:xeHue M B3auMo/ieiicTBHe TeJl
3.1 MexaHn4ecKoe IBIKEHUE 3 bubmmorexa LIOK https://m.edsoo.ru/7f416194
3.2 Wuepuus, Macca, IIOTHOCTh 4 1 bubmmorexka LIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bujsr cun 14 1 2 bu6mmoreka [IOK https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJI, )KMIKOCTEH U ra3oB
4.1 HNasnenue. [lepenaua naBieHus TBEPABIMU TEIaMHU, 3 bubnunoreka [IOK https://m.edsoo.ru/7f416194
KHMJKOCTSIMH U Ta3aMu
4.2 JlaBrieH#e KHUIKOCTH 5 bu6mmoreka [IOK https://m.edsoo.ru/7f416194
4.3 ATMmocdepHoe naBieHue 6 bubmuoreka [IOK https://m.edsoo.ru/7f416194
4.4 JleficTBHE )KUIKOCTH ¥ T'a3a Ha OTPYKEHHOE B HUX 7 2 3 bubnunoreka [IOK https://m.edsoo.ru/7f416194
TEIO0
Wtoro no pazneny 21
Paszpnen 5.Pabora 1 MOIIHOCTB. JHEpPrus
51 Pabora 1 momHOCTH 3 1 bubmnuoreka IJOK https://m.edsoo.ru/7f416194
5.2 ITpocThie MEXaHU3MBbI 5 1 bubaunoreka [IOK https://m.edsoo.ru/7f416194
5.3 MexaHnuecKkasi SHeprust 4 1 1 bubnmnoreka [IOK https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PezepBHoe Bpemst 3
O01meex0J1M4ecTBOYACOBIONPOrPaMMe 68 4 12
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TemaTu4yeckoe nuIaHupoBaHue no pusuke 8 kinacc (0a30BbIi ypOBEHb)

HaumeHoBaHue pa3/iesioB U TeM Konm4ecTBO 1ac0B duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
Ne i/ KonrpoJabHbie MpakTnyeckue
NporpaMmMbI Bcero pecypchbl
padoThI padoThI
Pazgen 1.TentoBbie siBJIeHUS
1.1 CrtpoeHre 1 CBOHCTBA BEIIECTBA 7 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemnoBble MpoIecch 21 1 5 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3ngen 2.9/ieKkTpuYecKHe H MATHUTHBIE SIBJICHHS
2.1 DneKkTpuuecKue 3apsaabl. 3apsHKeHHbIE 7 1 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
TeJIa U UX B3aUMOJICVICTBUE
2.2 [TocTOSTHHBIN ANEKTPUYECKUI TOK 20 2 7 bubimoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarauTHBIC SIBJICHHUS 6 1 1.5 bubnmorexa LIOK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHUTHAsE MHAYKIIHS 4 bubaunoreka [IOK https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
O011eeK0J1MYEeCTBOYACOBIONIPOrPaMMe 68 4 14.5

TemaTu4yeckoe mianupoBanue no ¢pusuke 9 kiaace (6a30Bblii ypoBeHb)

HanmeHoBaHMe pa3eioB U TeM

KoanuyecTBo 4acoB

DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHBIC

Ne ni/m Bcero | KonrposabHble IIpakTHyeckue
MpOrpaMMmblI DaBOTLI DaBOTHI pecypchl

Paznen 1.Mexannyeckue siBJeHUs
1.1 MexaHHYEeCKO€e JBUKEHHIE U CITOCOOBI 10 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6

€ro ONMUCaHUs
1.2 Bzanmoneiictsue ten 20 1 3 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXPAaHEHUS 10 3 bubaunorexa [IOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2.MexaHnyeckue KoJae0aHUS U BOJIHbI
2.1 MexaHndeckue KojeOaHus 7 3 bubnrorexa ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKue BOJIHbBI. 3BYK 8 1 3 bubnunorexa [IOK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3pen 3.2/ieKTpOMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHbBI
3.1 | DnekrpomarsuTHOE mosne u | 6 | | 2 | Bu6muoreka LIOK https://m.edsoo.ru/7f41a4a6
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‘ OJICKTPOMAIrHUTHBIC BOJIHBL

Hroro no pazueny 6

Pa3nen 4.CBeToBbBIE SIBJICHUS

4.1 3aKOHBI PACIPOCTPAHEHHUS CBETA 6 2 bu6muoreka ITOK https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI U ONITHYECKUE TPUOOPHI 6 3 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6

4.3 PasnoxeHue 6€10ro CBETa B CIIEKTP 3 2 bu6nuoreka ITOK https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 15

Pa3nen S.KBaHTOBBIE SIBJICHUA

5.1 HcnyckaHue 1 IOTIIONIECHHE CBETa 4 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 CTpoeHre aTOMHOTO siipa 6 1 bubaunorexa [JOK https://m.edsoo.ru/7f41a4a6

5.3 SInepHble peakuuu 7 1 bubnunoreka [IOK https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 17

Paznea 6.IloBTOpHTE/IHHO-00001IA0IINI MOIYIb

6.1 [ToBTOpeHue u 0600IICHUE 9 2 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6
coziepkanus Kypca ¢pusuku 3a 7-9
KJ1acc

HWtoro mo pazaeny 9

O01meeKo0JM4ecTBOYACOBIONPOrPaMMe 102 27
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IMoypouHoe niannpoBaHue no pusnke 7 kjaacc (0a30Bblil yPOBEHDb)

KoanuecTBo 4acoB

N Tema ypoxka Bcero | Konrpoa. | IIpakTny. JIICKTPOHHBIC WHPPOBLIe

n/n o0pa3oBaTeJibHbIE pecypchl

padoThI padoThI

1 ®usuka - Hayka o mnpupoze. SBieHus 1 Bubmuorexa LOK
npupoabl. OU3HYECKHE SBIICHIS https://m.edso0.ru/7f416194

2 MexaHW9ecKre, TEIUIOBBIC, DIICKTPHYCCKHE, 1 bu6nmoreka IJOK
MAarHUTHBIC, CBETOBEIC, 3BYKOBBIC SIBIICHUS https://m.edsoo.ru/7f416194

3 ®dusnyeckure BEIUUMHBI U UX U3MEPECHUC 1 bubnunoreka [JOK

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

4 VYpok-uccienoBaHue "N3mepenue 1 1 bubnuoreka [JOK
TEMIIEPaTyphl TPU TMOMOIIH KHUIKOCTHOTO https://m.edso0.ru/7f416194
TEPMOMETpA U JIATYNKA TeEMIepaTypsl”

5 Kak ¢wm3uka u mpyrue ecrecTBeHHbIE HAyKH 1 bubmmorexa [IOK
U3y4yaroT npupony. EcTecTBeHHOHay4HBIN https://m.edsoo.ru/ff09f72a
MeTos To3HaHus. OmnucaHue QUINICCKUX
SIBJICHHH C TOMOILBIO MOJIENIEH

6 Ypok-uccnenopanne "lIlpoBepka THIIOTE3BI: 1 1 bubmmorexa [IOK
JMATBHOCTh TONETa IIapUKa, MYHICHHOTO https://m.edsoo.ru/ff09f72a
TOPU30HTAIBHO, TEM OOJBINE, YeM OOJbIle
BBICOTA IMycKa"

7 Crpoenue BEIIeCTBA. OIIBITHI, 1 bubmuoreka LIOK
JIOKa3bIBAIOIINE  TUCKPETHOE  CTPOCHHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

8 JIBM>KEHUE YaCTHIL BEIleCTBA 1 Bu6nmoreka IJOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccienoBaHue «OmnBITHI o 1 1 bubnuoreka [IOK
HAaOJIFOJICHHIO  TEIJIOBOIO  PaCHIMPEHHS https://m.edsoo.ru/ff0a013e
ra3oB»

10 ArperaTHble COCTOSTHUS BEILIECTBA 1 Bubmuorexa [JOK

https://m.edsoo.ru/ff0a013e

11 B3auMocBs3p MexXAy CBOWCTBAMU BEIIECTB B 1 Bu6nuoreka IJOK
Pa3HBIX arperaTHbIX COCTOSIHHUSIX H WX https://m.edsoo.ru/ff0a0378
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM.

OCOOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

12 Mexanuveckoe nBuxeHue. PaBHOoMepHoe u 1 Bu6nuoreka IJOK
HEPaBHOMEPHOE JIBIIKCHHUE https://m.edsoo.ru/ff0a05c6

13 CxopocTh. EMUHUIIEI CKOPOCTH 1 Bubnuoreka [IOK

https://m.edsoo.ru/ff0a079c

14 PacueT nmyTu u BpeMeHU IBHKEHUS 1 Bbubnuorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 Wueprus. 3axon nnepnun. Bzanmoneiicteue 1 bubmuoreka IIOK
TEll KaKk NPUYUHA HW3MEHCHHS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBVDKCHUSI TeJ

16 IlnotHoCcTh BemecTBa. Pacuer Maccel 1 bubmuoreka LIOK
o0bemMa Tela 110 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlaGoparopnast  pabora  «OmpeneneHue 1 1 Bubmuorekxa LIOK
TUIOTHOCTH TBEPAOTO TEIay https://m.edsoo.ru/ff0a0fee

18 Pemenne 3agau mno Tteme "IInoTHOCTH 1 bubmuoreka IIOK
BeniecTsa" https://m.edsoo.ru/ff0al23c

19 Cuna xak XapakTepUCTHKa B3aUMOJICHCTBUS 1 Bubmuorexa LIOK
tes. Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff0al23c

20 JlaGoparopHas pabota «U3yuenune 1 1 bubnuoreka [IOK
3aBHCHUMOCTH  pacTsokeHust  (medopmarinn) https://m.edsoo.ru/ff0al778
NPY>KUHBI OT MPUI0KESHHON CHIIBI»

21 SIBnenue Tarorenus. Cuia TSHKECTU 1 Bu6nmoreka IJOK

https://m.edsoo.ru/ff0al778
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22

CBsI3p MEXIy CHJIOM TSKECTH M Maccou
Tena. Bec Tema. Pemenuwe 3amau mo teme
"Cuna tsorecTd’”

bubmunoreka IIOK
https://m.edsoo.ru/ff0al778

23 Cuna TSOKECTH Ha JAPYrdxX IUIaHEeTaX. Bubnuroreka [IOK
DdusnyecKre XapaKTePUCTUKH IUIaHET https://m.edsoo.ru/ff0a1502

24 Nzmepenue cun. JluHamMmomeTp Bubmuoreka LOK

https://m.edsoo.ru/ff0al8cc

25 Bec Ttena. HeBecomocth bu6nmoreka IJOK

https://m.edsoo.ru/ff0al778

26 CrnoxxeHue JIBYX CHJI, HAaNpaBICHHBIX IO bubnuoreka [JOK
OJTHO# TpsIMOii. PaBHOICHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70

27 Pemienne 3a7a4 o TeEME bu6mmoreka IJOK
"PaBHOJICHCTBYIOIIAST CHIT" https://m.edsoo.ru/ff0ala70

28 TpeHue CKONBKEHHS M TPEHHE MOKOA. Bubmuoreka LOK
Tpenre B IPUPOJIE M TEXHUKE https://m.edsoo.ru/ff0alb9c

29 JlaboparopHas pabota «3yuenne Bubnmnoreka [IOK
3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT https://m.edsoo.ru/ff0alcc8
CHUJTBI JIABJICHUS u Xapakrepa
COIIPHKACAIONINXCS TOBEPXHOCTEN

30 Pemenue 3amaq Ha oTpesieNIeHre bubmmorexa [IOK
PaBHOJICHCTBYOIICH CHJIBI https://m.edsoo.ru/ff0alcc8

31 Pemenne 3agau mo Temam: «Bec Temay, bubmuoreka LIOK
«['paduueckoe nzobpakerne cum, «CHIbD, https://m.edsoo.ru/ff0alde0
«PaBHOIENCTBYIOIIAS CUII»

32 KonrtponbHas pabora o TeMaM: Bubmuorexa LHOK
«MexaHnueckoe — aBmwkeHue»,  «Macca, https://m.edsoo.ru/ff0alde0
IUIOTHOCTRY, «Bec Tema», «['padudeckoe
n3o0pakeHue cuin, «CHITbDy

33 Hanenune. CrocoObl  YMEHBIICHUS U bubnunoreka [IOK
YBEJTMYCHHSI JTaBICHHSI https://m.edsoo.ru/ff0a20a6

34 JlaBiieHue raza. 3aBUCUMOCTb JIABJICHUS rasza bubmoreka IIOK
0T 00BhéMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 [lepenaua maBieHuss TBEPABIMU TEIIAMU, bubmuoreka IIOK
SKUIKOCTSAMM U razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBjieHME B KHUJKOCTU U Ta3e, BbI3BAHHOE bubmoreka IIOK
IEUCTBUEM CWJIBL TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau mo Teme «JlaBieHme B Bubnuoreka [IOK
JKUIKOCTH U rase. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826

38 Coo0miarommuecs: Cocy/Ibl Bu6nuoreka IJOK

https://m.edsoo.ru/ff0a2970

39 lMunpaBnudeckuii mpecc Bubnuoreka [IOK

https://m.edsoo.ru/ff0a3136

40 Manometpsl.  IlopmHeBOM — KUAKOCTHBIN Bbubnuorexa LIOK
HAacoc https://m.edsoo.ru/ff0a3136

41 ATtMmocdepa 3emin. IIpyunnbI Bbubmoreka [JOK
CYIIECTBOBAHUS  BO3IYIIHOW  OOOJOYKH https://m.edsoo.ru/ff0a2b5a
3emui. 3aBUCUMOCTh atMocdepHoro
JIABJICHHS OT BBICOTBI HaJl yPOBHEM MODS

42 Bec Bo3nyxa. ATMocdepHoe naBiieHHe Bbubmuorexa LIOK

https://m.edsoo.ru/ff0a2b5a

43 M3mepenne armochepHoro napieHus. OmbIT bubnuoreka [IOK
Toppudesnau https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTh aTMOC(EPHOTO JaBICHHUS OT bubnmnorexa [{OK
BBICOTHI HaJI YDOBHEM MODs https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-anepou. AtmochepHoe bubnuoreka [IOK
JTABJIEHHE Ha Pa3IMIHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenne 3amau mo teme " AtmocdepHoe Bbubmuorexa LIOK

nasienue"

https://m.edsoo.ru/ff0a2fc4
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47 JeiicTBue  KHAKOCTH | raza  Ha 1 bubmunoreka IIOK
NOTPY’KEHHOE B HHX TeJo. ApXUMeIoBa https://m.edsoo.ru/ff0a3276
cua

48 Jlaboparophast ~ pabora  «OmpeneneHue 1 1 Bubnuroreka [IOK
BBITAJIKMBAIOIICH CHIIBI, JCHCTBYIOMICH Ha https://m.edsoo.ru/ff0a33fc
TEJNO, TOTPYKECHHOE B KUIKOCTHY

49 JlaGopaTopHas pabora o TeMe 1 1 bubmoreka [JOK
«MccnenoBanne 3aBUCHMOCTH Beca Tejla B https://m.edsoo.ru/ff0a3514
BOJIC OT 00BEMA MOTPYKEHHOI B )KUAKOCTh
YACTH TENay

50 IlnaBanue Ten 1 bubmunoreka IIOK

https://m.edsoo.ru/ff0a3a96

51 Jlaboparopnast pabora "KoncTpympoBanue 1 1 bubnuoreka [JOK
apeoMeTpa WM KOHCTPYMPOBAHHE JOAKH W https://m.edsoo.ru/ff0a3a96
ompezeneHne e€ rpy30noIbEMHOCTH"

52 Pemenne 3amau mo TemaMm: «llmaBaHue 1 bu6nmoreka IJOK
cynoB. BosayxorutaBanue», «JlaBieHue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEI, JKUIKOCTEH M Ta30B»

53 KontponmeHas pabora mo teme «JlaBieHue 1 bubmmorexa [IOK
TBEP/BIX Tel, JKAKOCTEHN u https://m.edsoo.ru/ff0a3654
ra3oB»/Bcepoccuiickas npoepouHas pabora
Opd  TPOBENCHHH C  HCIOJB30BaHHEM
KOMITBIOTEPA

54 MexaHnndeckas padboTa 1 bubnunoreka [IOK

https://m.edsoo.ru/ff0a3f82

55 MomHocTh. EqUHHALBI MOIITHOCTH 1 Bu6nmoreka IJOK

https://m.edsoo.ru/ff0a3f82

56 VYpok-uccienopanue "Pacy€r MOIIHOCTH, 1 1 bubnuoreka [IOK
pa3BUBACMOM MPH MOABEME 110 JIeCTHHUIE" https://m.edsoo.ru/ff0a3f82

57 [IpocTeie mMexanm3mbl. Peraar. PaBHOBecme 1 bubnmorexa [IOK
CHJI Ha pbluare https://m.edsoo.ru/ff0a3f82

58 Peruarn B TexHuke, OBITY U MpUPOJE. 1 0.5 Bubmmoreka [JOK
JlaGopatopHass ~ pabora  «MccienoBanue https://m.edsoo.ru/ff0a478e
YCIIOBUH PABHOBECHSI PhIUATa)

59 Pemenne 3amau  mo Teme  «YcCIOBHUSA 1 Bubnunoreka [IOK
PaBHOBECHS pbIYaray https://m.edsoo.ru/ff0a48a6

60 Koaddumnment MOJE3HOTO IEUCTBUA 1 0.5 Bu6nuoreka IJOK
MeXaHu3Ma. JlabopatopHast paboTta https://m.edsoo.ru/ff0a48a6
«3mepenne KI1/] HakTOHHON TIIIOCKOCTI

61 Pemenne 3amau  mo Teme  "PaOora, 1 Bubnuoreka [IOK
Mo1HocTs, KITT" https://m.edsoo.ru/ff0a4c48

62 Mexannueckass sHeprus. Kunetnueckas u 1 Bbubnuorexa LIOK
HOTEHI[MAIbHAS YHEPTHs https://m.edsoo.ru/ff0a4252

63 3aKOH COXPaHEHHUs MEXaHUUECKOMN SHEPTruu 1 Bubnunoreka [IOK

https://m.edsoo.ru/ff0a4360

64 VY pok-3KCIEpUMEHT o TeMe 1 1 Bubmuorexa LIOK
"JKCIIEPUMEHTAIBHOE OTIpe/IeIIEHIE https://m.edsoo.ru/ff0adee6
N3MEHEHUS KHHETHIECKOH 4§

MOTCHIIMATBHOW JHEPTMU TPU CKATHIBAHUH
TeJa 1Mo HaKJIOHHOH MmocKocTH"

65 KonTtponbHas pabora mo Teme «Pabora u 1 bubnuoreka [IOK
MOIITHOCTb. OHeprus»/Bcepoccuiickas https://m.edsoo.ru/ff0a4ffe
npoBepouHas paboTa MPH TPOBEACHUU HA
OyMaXHOM HOCHTEIE

66 Bxo1HO! KOHTPOJIH 1

67 IIpoMexyTOUHBIH KOHTPOJIb 1

68 HTorosslii KOHTPOIBL 1

HUTOI'O 68 12
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IoypouHoe mianupoBaHue no pusuke 8 kiaacce (0a30Bblii ypOBeHb)

KoanuecTBo 4acoB

DJIeKTpOHHBIE IN(POBLIE

Ne ni/m Tema ypoxka Beero Kour. | Ipakr. R —
padoThl | paboThl
1 OcHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO- 1 Bu6mmoreka LIOK
KMHETMYECKOH  TEOPHMH W HUX  OIBITHEIE https://m.edsoo.ru/ff0a5256
TTOATBEPIKICHUS
2 Macca 1 pa3Mep aTOMOB U MOJICKYJI 1
3 Mopnenu TBEPAOrO, XKHUAKOTO M Tra3000pa3HOTo 1 bubaunoreka [HOK
COCTOSIHHI1 BEIIIECTBA https://m.edsoo.ru/ff0a540e
4 OOBbsicCHEHUE CBOWCTB TBEPIOrO, KHUIKOTO U 1 bubnunoreka [JOK
ra3000pa3HOr0 COCTOSHHMM BEIIECTBA Ha OCHOBE https://m.edsoo.ru/ff0a5800
MOJIOKEHUH MOJIEKYJISIPHO-KHHETUYECKON TEOpUU
5 Kpucrammmgeckne u aMopdHBIe Tena 1
6 CMmaunBaHve W KanmwUIIpHOCTH. lloBepxHOCTHOE 1 Bu6mmoreka LIOK
HaATsDKCHHE https://m.edsoo.ru/ff0a5530
7 TerutoBoe pacmupeHue u cxxaTue 1 bubmmoreka [HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. Csi3p TemmepaTypsl CO CKOPOCTBIO 1
TEIUIOBOTO JIBWYKEHUSI YaCTHI]
9 Baytpennsss  sHeprus.  CnocoObl  M3MEHEHUS 1 bubmmoreka [HOK
BHYTPCHHEH YHEPTHH https://m.edsoo.ru/ff0a5c60
10 Buas! Teruionepenaun 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepeHus "IIpakTudeckoe 1 1 bubmmoreka [HOK
HCIIOJIb30BAHUE TEIUIOBBIX CBOMCTB BCHICCTB U https://m.edsoo.ru/ff0a65c0
MaTepUasoB B IEJIAX 3HeprocoepexeHus"
12 KonnuecTBo TemnoThl. VY aenbHas TEIJI0EMKOCTh 1 bubmunorexa [IOK
https://m.edsoo.ru/ff0a6976
13 VYpaHenne TtemnoBoro Oamanca. TermooOMeH u 1 bubmmoreka [HOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGoparopuast paborta "HccienoBaHue SIBJICHUS 1 1 bubnuotexa [IOK
TEIIOOOMEHAa TpPH CMEIIUBAHUM XOJOJHOW W https://m.edsoo.ru/ff0a6a98
ropsiued Boab!"
15 Pacuer xomM4ecTBa TEIUIOTHI, HEOOXOIMMOTO ISt 1
HarpeBaHWsi Tela M BBIIEIAEMOTO UM TpH
OXJIKICHUN
16 JlaGoparopnast pabora "OmnpeneneHue yAeIbHOR 1 1 bub6immoreka [IOK
TEIUIOEMKOCTH BelecTBa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y AeTIbHAsI TEIUIOTa CTOPAHUS 1 bu6imoreka [IOK
https://m.edsoo.ru/ff0a7b5a
18 InaBneHue u OoTBEpAEBAHUE KPUCTAIUIMUYECKUX TETI. 1 bubnuotexa [IOK
VY nenbHas TEIIIOTA IUIABJICHHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopnast pabora "OmnpeneneHue yAeTbHON 1 1 Bbu6immoreka [IOK
TEIUIOTHI IUIABJIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue u KoHaeHCanus. McnapeHue 1 bubmuoteka IIOK
https://m.edsoo.ru/ff0a740c
21 Kunenwue. YnenpHas ternora mapooOpa3oBaHUs H 1 Bbu6immoreka [IOK
KOHJICHCAITUU. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EPHOTO JTaBJICHHUS
22 Bnaxnoctes  Bo3myxa. Jlabopatophas  pabota 1 1 bubmoreka [JOK
"Omnpenenenue OTHOCHUTEJILHOMN BJIAYKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayxa"
23 Pemenne 3amay  Ha omnpeelieHHE  BIAKHOCTH 1
BO3/IyXa
24 [IpuHIUTEL paOOTHI TEIUIOBEIX ABUraTeNei 1

[lapoBast TypOmnHa. JIBuratenb  BHYTPEHHETO
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CTOpaHHsI

25 KII[ TermoBoro asuratens. TerioBsie IBUTATEIHN U butmmoreka [IOK
3aIUTa OKPYXKAIOMICH CPeJIb https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs W IMPEBpalllEHUs] SHEPruud B
TEIUIOBBIX MPOIIeccax
27 [loaroToBka K KOHTpPOJBHOH paboTe MmO Teme Bu6mmoreka LIOK
"TeruioBble siBeHUs. 3MEHEHHE arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BerecTna”
28 KouTponbHas padoTa mo Teme "TemioBsie SBICHHUI. Bubanoreka IIOK
Vi3MeHeHue arperaTHpIX COCTOSIHHM BenjecTna" https://m.edsoo.ru/ff0a86ae
29 Onektpuszanus Tel. JIBa poaa  dIEKTPUUYESCKHX
3apsIJIoB
30 VYpok-uccnenoBanue "DneKTpu3anus Teln 1
WHAYKIHUEH W PU CONPUKOCHOBEHUH"
31 BsanmogeiicTBue 3apsokeHHBIX Tel. 3akoH Kymona bubamoreka [HOK
https://m.edsoo.ru/ff0a87e4
32 DIEeKTpUIECKOe roJe. HamnpsixenHnoctsb bubnunoreka [JOK
JIIEKTPUYECKOTO TIONSA. TIPUHIHKI CYNEepHIO3HUITHH https://m.edsoo.ru/ff0a8ala
SIEKTPUYECKUX MONEH
33 Hocwurenn snexTprdeckux 3apsiioB. DIIeMeHTapHBIN
3apsan. CTpoeHne aroma
34 [IpoBOMHUKN W AMAICKTPUKUA. 3aKOH COXPAHCHUS Bbubanoreka [IOK
AIICKTPHUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha  TpUMEHEHHWE  CBOWCTB bubmmoreka [HOK
SIIEKTPUIECKUX 3aPSIIOB https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUI TOK, YCIOBHUS €ro CYIIECTBOBAHUS. Bbubanoreka [IOK
VICTOYHMKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBHS AIIEKTPHUIECKOTO TOKa bubnmoreka IJOK
38 VYpok-uccnenoBanue "JIeWCTBHE 3IIEKTPHYECKOTO 1 https://m.edsoo.ru/ff0a96b2
TI0JIs1 HAa IPOBOJTHUKY M TUDJICKTPUKH"
39 ONEKTPUYECKUH TOK B METaJllaX, >KUIKOCTAX U Bubnmnorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpudecKas 1elb U €€ COCTaBHBIE YaCTH
41 Cuna Toka. JlaboparopHas pabora "M3MmepeHue u 0.5 Bu6mmoreka [TOK
peryimpoBaHue CHJIbI TOKa' https://m.edsoo.ru/ff0a8bd6
42 DneKTpHUYECKOE HalpspDKEHHeE. Bonsr™erp. 05 bu6imoreka [IOK
JIaboparopHast pabora "U3mepenue u https://m.edsoo.ru/ff0a9el4
peryIupOBaHNEe HAMIPSHKCHIS"
43 ConpoTuBieHue IIPOBOJIHUKA. YaensHoe bu6imoreka [IOK
COIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTtopHas pabota "3aBHUCUMOCTH 1 bubnuotexa [JOK
JIIEKTPUYECKOTO COMPOTHUBIIEHUSI TPOBOAHUKA OT https://m.edsoo.ru/ff0aa738
€ro JUIMHBI, IUIOIAAM TONEPEUYHOr0 CCUYCHUS WU
Marepuaia"
45 3aBUCUMOCTh CHJIBI TOKAa OT HAMPSDKEHHUS. 3aKOH bubmuoreka [IOK
Owma 11151 y9acTka 1enu https://m.edsoo.ru/ff0aad4a
46 JlaGopatopHnas pabora "UccnenoBanue 1 Bbu6immoreka [IOK
3aBUCHMOCTHU CHJIBI TOKA, HIIYIIETr0 Yyepe3 pe3rcTop, https://m.edsoo.ru/ff0aa04e
OT COIPOTHBIICHUS PE3UCTOpPA W HANpPSHKEHUS Ha
pesucrope"
47 [locnenoBarensHOE M HapajuleIbHOE COCIHMHEHUS
MTPOBOJTHUKOB
48 JlaGoparopnast pabora  "lIpoBepka  mpaBmia 1 bubmuoteka IIOK
CIIO)KEHUsI HAIPsDKEHWUH TIPU  TOCIIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHNH ABYX PE3UCTOPOB"
49 Jlabopatopuast pabora "[IpoBepka mpaBmia IS 1 bubmuoreka [IOK

CHIJIBI TOKa IIpu napajiCJIbHOM COCINMHCHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle
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50 Pemrenne 3amad Ha mpuMeHeHHe 3akoHa Oma ist 1 bubmuoreka [IOK
Pa3IUYHOTO COSIUHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta ¥ MOILIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH 1 Bu6mmoreka [IOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

52 JlaboparopHass pabora "OmpezneneHne padOTHl U 1 1 bubmoreka [{OK
MOIIHOCTH DJICKTPHYECKOTr0 TOKa" https://m.edsoo.ru/ff0ab3e0

53 DNeKTpUYeCcKre Lenu u oTpeouTeH 1 bubnunoreka [JOK
JNEKTPUUYECKOW dHeprud B ObiTy. Kopotkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHHE

54 ITocTossHHBIC MAarHUThI, KX B3aUMOJICHCTBHE 1

55 Ypoxk-uccnegopanme "Uzyaenue rmosiei 1 1 bubmmoreka LHOK
MMOCTOSTHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MarnuTtHoe moje. MaruutHoe mosie 3eMiu U €ro 1 bubaunoreka [JOK
3HAYEHUE U1 JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

57 ITogroToBka K KOHTPOJNBHOH paboTe IO TeMme 1 bubmoreka [{OK
"DIeKTpUUECKUE 3apsaabl. 3apsiKEHHbIE Tela W HX https://m.edsoo.ru/ff0abd2c
B3auUMOJeUCTBUA. [lOCTOAHHBIM  BIEKTPUUYECKUI
TOK"

58 KonTponbHas pabora mo Tteme "DIeKTpHUUECKUe 1 1 bubmmoreka [HOK
3apsipl. 3apsHKEHHBIE Tella U UX B3aWMOJICHCTBUSL. https://m.edsoo.ru/ff0abea8
[HocTosHHBIN INEeKTPUIECKUM TOK" /

Bcepoccuiickas mpoBepodHas paborta

59 PeszepBHbIif ypok. PaGota ¢ TexcTtamm 1o Teme 1 1 bubamoreka [HOK
"TTocTosIHHBII ANEKTPHYCCKUIN TOK" / https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas paborta

60 OmnswiT Dpcrena. MarHuTHOE TIOJIE ANEKTPUIECKOTO 1 bubmmoreka [HOK
TOKa MarHuTHOE 1M0JIe KATYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d?

61 [IpumeHeHne  >IEKTPOMarHuTOB B TEXHHUKE. 1 0.5 Bu6mmoreka [IOK
Jlaboparopuast pabora "H3yueHuwe JeHCTBHS https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJIs1 Ha MPOBOJHUK C TOKOM"

62 DIIEKTPOABUTATEID MHOCTOSIHHOTO TOKa. 1 Bubnmnorexa [JOK
Hcnonb3oBanue ANIEKTpO/IBUTaTeICH B https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKUX YCTPOWCTBAX © Ha TPaHCIOPTE.

Jlaboparoprass pabora "KoHcTpynpoBaHume W
M3y4eHHE pabOThI AIEKTPOIBUTATEIIS "

63 OnbiTel  ®apanes. 3aKkOH  ANEKTPOMArHUTHOMN 1
unaykuuu. [pasuno Jlenna

64 OneKTporeHepaTop. CriocoObI oy4eHust 1
ANEKTPUIECKOW IHEPTUH DJEeKTPOCTaHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU

65 [lonaroroBka K KOHTPONBHOW paboTe TO TeMme 1
"DneKTprYecKrue M MarHUTHBIE IBICHUS"

66 KonTposbHas pabora mo teme "DIEKTPUUCCKUE U 1 1 Bubaunoreka [IOK
MarHUTHBIE ABJIEHUS" https://m.edsoo.ru/ff0acb14

67 PesepBublii ypok. Pabora ¢ TexcTtamu mo Teme 1 Bbu6immoreka [IOK
"TemnoBble sIBIEHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHbIii ypok. PaGora ¢ TekcTtamu 10 Teme 1
"MarHuTHBIC SIBJICHUS"

O01meex0JM9eCTBOYACOBIONPOrpaMMe 68 4 14.5

IoypouHoe nianupoBaHue no pusmnke 9 kiaacc (6a30Bblii ypoBeHb)

KoaunuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne
Tema ypoka Kour. | Ilpakr. oOpa3oBaTeJbHbIC
n/n Bcero
pabdoThl | paGoThI pecypcsl
1 MexaHndeckoe IBHKeHHE. MaTepranbpHas TouKa 1
2 Cucrema orcuera. OTHOCHTEIBHOCTh MEXaHHYECKOT'O 1 bubmuoreka IIOK
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JBVDKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE NPAMOTMHENHOE IBUKEHNE Bubmuorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepasuomepHoe NPAMOJUHEWHOE JIBUOKEHUE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsaMonvHetHOE ~ PaBHOYCKOPEHHOE  JBHIKCHHUE. bubnunoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh  MPSIMOJIMHEWHOTO  PaBHOYCKOPEHHOTO
nBwkeHus. I’ paduk ckopocTu
7 Jlaboparopnast paborta "OmnpeneneHue YCKOPEHHUS Bubmuoreka LJOK
Tema MPU  PaBHOYCKOPEHHOM  [BIKCHHH  TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOW IJIOCKOCTH"
8 CBobonnoe nagenue tei. Onpitel [amunes
9 PaBHOMepHOE aBMxKEHHE 1O OKpyx)HOCTHU. Ilepuon u bubnunoreka [JOK
4yacToTa oOpamienus. JInHeitHas U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LleHTpOoCTpEeMUTENFHOE YCKOPEHHE
11 IlepBrrii 3akon HeroToHa. BekTop cuitb bubmmoreka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3axon Helorona. PaBHofelicTByIOIIas cuila Bubmuorexa LHOK
https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herotona. Cynepro3utiust cui bubmmorexa [IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHue 3akoHOB HpioToHa Bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bubnmorexa [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3agau mo treme «Cuiia ynpyrocTm»
17 JlaboparopHast pabota «OmnpeneneHne KECTKOCTH bubmmorexa [IOK
NPYXKHHBI https://m.edsoo.ru/ff0aee28
18 Cuina TpeHus bubnunoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mo reme «Cuna TpeHUsD» Bbubnuorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparophas padora "OnpezaencHue ko3ddunnenta Bubnunoreka [IOK
TPEHHs CKOJIbKEHHS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3amau mo teme "3akonnl Herotona. Cuna Bu6nuoreka IJOK
ynpyroctu. Cua Tperuns’" https://m.edsoo.ru/ff0afb8e
22 Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TATOTEHUS. Bubmorexa [JOK
YckopeHue cBOOOTHOTO NaICHHS https://m.edsoo.ru/ff0af044
23 Ypok-koHbpepeniusa  "/[BwkeHue  Tel  BOKPYT
rpaButanuoHHoro 1entpa (ConHeuHas CHCTEMa).
lamakTukn"
24 Pemrenne 3amau mo teme "CHia TSOKECTH W 3aKOH Bu6nuoreka IJOK
BCEMHUPHOT'O TATOTCHHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocmmdeckas ckopocTb. HeBecomocTh u Bbubmoreka [JOK
neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecne MarepuanbHOW TOUKH . AbcomoTHO Bubmuorexa LIOK
TBEpHOE Teno . PaBHOBecue TBEPIOTO Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChI0 BpalieHus . MOMEHT CHJIBL.
IlenTp TsKECTH
27 PaBHOBecne MarepuanbHOW TOUKH . AbcomoTHO
TBEpIOE Teno . PaBHOBecue TBEpAOro TemNa ¢
3aKpEIUIEHHOM OChI0 BpalieHus . MOMEHT CHJIBL.
Ilentp TsKECTH
28 Pemenne 3agau nmo teme "MomeHT cunbl. llentp Bbubmmorexa LIOK
TsDKeCTH" https://m.edsoo.ru/ff0b02b4
29 IlonroroBka K KOHTPOJBHOH paboTe MO Teme Bubmoreka [JOK

"Mexannueckoe nBrkeHue. Bzanmoeiicteue Ter"

https://m.edsoo.ru/ff0b0408
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30 KoutponbHas pabora mo Teme "MexaHH4eckoe Bubnuroreka [IOK
nBkeHue. Bzanmogeiicreue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Mmmynbe cuibl. 3aKOH COXpaHEHUS Bubmuoreka LHOK
UMITyIIbCa. YIIPYTO€e ¥ HEYIIPYroe B3auMOIEHCTBHIE https://m.edsoo.ru/ffOb07fa
32 Pemienne 3amauy mo TeMe "3aKOH COXpaHEHHUS Bubnunoreka IIOK
UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHuus "PeakTHBHOE JIBIDKEHUE B
MIPUPOJIE M TEXHUKE"
34 Mexanndeckas padoTa ¥ MOIITHOCTb bubmmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 Pabora cuibl TSOKECTH, CHIIBI YIPYTOCTH U CHIIBI bubmmorexa LIOK
TPEHUs https://m.edsoo.ru/ff0b0db8
36 JlaboparopHast pabdora «OnpeaeneHue padOThI CHIIBI
TPeHUs] TpPH PABHOMEPHOM [BWKEHUH Tela IO
TOPU30HTATHLHON TOBEPXHOCTI
37 CBs13b dHeprum 1 padoTsl. [loTeHITMANIBHAS] SHEPTHS
38 Kunernueckass sueprus. TeopemMa 0 KHHETHYECKOU bubnuoreka [JOK
SHEPrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YJHEPTUU B MEXaHUKE
40 JlaboparopHas pabota «3yuenne 3aKOHA bubmmorexa [IOK
COXPAHECHHUS SHEPTHID) https://m.edsoo.ru/ffOb12fe
41 KonebarensHoe NBUKEHUE U €T0 XapaKTEPUCTHKH Bubmuorexa LJOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue koneOaHus. BelHyKIeHHBIE KOJIeOaHus. bubmmorexa [IOK
Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 Matematuyeckuil ¥ Ipy>KMHHBIA MasiTHUKU
44 VYpok-uccienoBaHue «3aBUCUMOCTh nepuoa bubnunoreka [IOK
KOJICOAHUH OT JKECTKOCTH MPYKHHBI M MaCChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [lpeBpamenne  SHEPrUU  TPU  MEXAaHHMUYECKHX
KoJIeOaHUsIX
46 JlaGoparopnast paborta «OrmpeneneHre YacToThl H Bbubmuorexa LIOK
nepro/ia KoJieOaHui MPYKUHHOTO MAsSTHUKA https://m.edsoo.ru/ffOblaec
47 JlaboparopHast pabora «[IpoBepka HE3aBUCHMOCTH Bubnuoreka [IOK
neprojia KonebaHuil rpysa, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacChI Tpy3a»
48 Mexanuveckre BoJHBL. CBONCTBA MEXaHMYECKUX bubmoreka IIOK
BOJTH. ITpO10/IbHBIE M TIOTIEPEUHBIE BOJTHBI https://m.edsoo.ru/ffOb21fe
49 VYpok-koHbpepeHuus "MexaHWYeCKUe  BOJHBI B
TBEpOM Tene. CelicMUYeCKHE BOIHBI"
50 3Byk. PactipocTpanenue u oTpaskeHHe 3ByKa
51 Ypok-uccienoranue "HabmoneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YacTOTHI"
52 I'poMKOCTh 3ByKa M BBICOTa TOHA. AKYCTHUYECKHI
pe30HaHC
53 VYpok-koHbepenus "YaeTpa3Byk W HHPPA3BYK B bubnuoreka [IOK
HPUPOJIC U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [loxroroBka K KOHTPOJIEHOK paboTe 1o Teme "3aKoHBI Bubmuorexa LIOK
coxpaHeHus. MexaHn4yeckue KojeOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas padota 1o TeMe "3aKOHbI COXPaHEHUSI.
MexaHu4yecKue KojaeOaHusi ¥ BOJHbI"
56 ONEeKTPOMarHuTHOE NoJje. DIEKTPOMarHuTHBIE BOJTHBI Bubmuorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBOHCTBa 3JI€KTPOMAarHUTHBIX BOJIH
58 VYpok-koudepenmus  "llkama  AIEKTPOMAarHUTHBIX bubnuoreka [IOK
BOJIH. VcIioyib30BaHuE AIEKTPOMATHUTHBIX BOJH JIS https://m.edsoo.ru/ffOb2fe6
COTOBOM cBA3H"
59 Ypok-uccienoBanme "N3yuenune CBOICTB bubnuoreka [IOK

OJICKTPOMArHuTHBIX BOJIH C IIOMOIIBIO MOOHJILHOT'O

https://m.edsoo.ru/ff0b2c6c
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teaedona”

60 Pemenne 3amau Ha ompenelieHHE YacTOTHI M JUTUHBI
JJICKTPOMAarHUTHOM BOJIHBI

61 DJieKTpoMarHuTHas npupoaa csera. CKOpocTh CBeTa. Bubnunoreka [IOK
BoJTHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0

62 HcTtounuku CBeTa. [Ipsmonuneiinoe Bubmuorexa LIOK
pacnpoctpanenue cBeta. 3atmenust Comnia u JIyHbI https://m.edso0.ru/ff0b3658

63 3aKoH OTpaKCHHs CBeTa. 3epkaia. Perenne 3amay Ha Bubnmnoreka [IOK
IpUMEHEHHE 3aKOHA OTPAKEHMS CBETA https://m.edsoo.ru/ff0b38c4

64 [IpenomiieHne cBeTa. 3aKOH NPEIIOMIICHHS CBETA Bubmuoreka LJOK

https://m.edsoo.ru/ffOb3aea

65 ITonHOE BHyTpEHHEE OTpakKeHHE CBeTa. bubmmoreka [JOK
Hcnonb30BaHue TMOJHOTO BHYTPEHHErO OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJAX

66 Jlaboparophast padora "McciieqoBaHue 3aBUCHMOCTH
yIriia IpeoMIIeHHs CBETOBOTO JTy4ya OT YIJia MaJcHUs
Ha rpaHulle "BO3AyX-CTEKI0""

67 Ypok-kongepenuus  "Mcrnonb3oBaHWE ~ MOJIHOTO
BHYTPEHHETO OTPaXKCHUS: CBETOBO/IHI,

ONTUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHyeckast Cuiia JTUH3bI bubnuoreka [IOK

https.//m.edsoo.ru/ffOb3f2c

69 IMocTpoeHne n300paXKeHMIA B JIMH3AX bubmmorexa [IOK

https://m.edsoo.ru/ff0b444a

70 Jlaboparophast paborta "Omnpenenenue (HOKYCHOTO bubnuoreka [IOK
paccTOSHUS ¥ ONTUYECKOM CHIIBI  COOMparoIie https://m.edsoo.ru/ff0b4206
JIMH3BL"

71 Ypok-koHbepeHIus "OnTudeckue JUH30BBIE bubmmorexa [IOK
npubops!" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak onTHyecKas cucreMa. 3peHue Bubmuoreka [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-kondpepeniusa  "edextsr  3penus.  Kax
COXPaHUTH 3peHue"

74 Paznoxxenne Oemoro cBera B crnekTp. ONBITH Bubmmorexa [JOK
Herotona.  CnoxeHHe  CIEKTPANbHBIX  IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus csera

75 JlaGoparopHast pab6otra "ONBITEI MO Pa3I0KESHHUIO Bubnuoreka [IOK
Oeoro cBera B CICKTP W BOCIPHUATHIO IBETa https://m.edsoo.ru/ff0cOe2a
NPEJMETOB MPH HX HAONIOJCHUM Yepe3 I[BETOBBIC
¢bubTpHI"

76 VYpok-ipaktukym "BomHOBBIE  CBOWCTBa  CBeTa:

Jcriepcus, naTepdepeHnus u audpaxims”

77 OmnbiTel Pesepdopaa u muianerapHas MoaeIb aToma Bbubnuorexa LIOK

https://m.edsoo.ru/ff0c12a8

78 Iloctrynatel bopa. Mojniens aroma bopa

79 Hcmyckanue u HOTJIOMIEHUE CBETa aTOMOM. KBaHTBHI. Bubmuorexa LIOK
JluneiuaThle CIEKTPHI https://m.edsoo.ru/ff0c144c

80 YPOK-TIPakTHKYM "Habionenue CIICKTPOB bubnuoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTMBHOCTE M €€ BHIBI Bu6mmoreka IJOK

https://m.edso0.ru/ff0c1672

82 Ctpoenue aroMHoro sjpa. HykioHnHas Mojeinb Bbubnuoreka [IOK

https://m.edsoo.ru/ff0c18ac

83 PanuoaxktuBHble npeBpamienus. M30Tomsl Bubmuorexa LIOK

https://m.edsoo.ru/ffOclal4

84 Pemrennie 3amau  mo Teme:  "PammoakTWBHEBIE bubmuoreka LIOK
npeBparieHus’" https://m.edsoo.ru/ff0clb4a

85 [lepuon nomypacnana
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

86 Vpok-koHbepeHuus "PaguoakTUBHBIE H3IyYCHHUS B 1 1 Bbubnuoreka [IOK
MIPHUPOJIE, METUITMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126

87 SInepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsA0BOTO 1 Bubmuoreka LHOK
¥ MaccOBOT'0 YHCEl https://m.edsoo.ru/ff0c1c58

88 DOHeprusi CBsI3W aTOMHBIX saep. CBs3bp MacChl H 1 bubmmoreka [JOK
SHEPTUu https://m.edsoo.ru/ff0cld7a

89 Pemienue 3agau no teme "Snepuelie peakuun” 1

90 Peakniun cuHTe3a W geneHus smep. VCTOYHHKH 1 bubmmoreka [JOK
saepruu CoJHIA U 3BE3] https://m.edsoo.ru/ff0c1e88

91 Ypok-koHbepenuus "SAnepHas snepreruka. JlencTrus 1 1
PaIMOAKTUBHBIX U3TYYEHUH HA KHUBBIC OPraHU3MBbI"

92 IToaroroBka K KOHTPOJBHOH paboTe IO TeMme 1 Bubnmnoreka [IOK
"ONEeKTpOMarHuTHOE  TOJie.  DJCKTPOMarHUTHBIC https://m.edsoo.ru/ff0c223e
BoIHBL. KBaHTOBEIE siBNICHUS"

93 KoutponbHas pabora mo Teme "DIEKTPOMAarHHUTHOE 1
noje. OJEKTPOMArHUTHbIE  BOJIHBL.  KBaHTOBBIE
SIBJICHUS"

94 INoBTOpenue, 0600meHue. JlabopaTopHbie PabOTHI MO 1 1 bubnunoreka [IOK
Kypcy "BsaumoeiictBue ten" https://m.edsoo.ru/ff0c245a

95 [loBTOpenne, o0oOmeHue. Pernenne pacdeTHHIX W 1 bubmmorexa [IOK
Ka4eCTBEHHBIX 3a/1a4 M0 TeMe "TemioBbie mpoecch” https://m.edsoo.ru/ff0c2572

96 IloBTOpeHue, 0000IIeHUE. PeleHne pacyeTHBIX WH 1 bubnunoreka [IOK
KauecTBEHHBIX 3amad mo Teme "KIIJ TemmoBbIX https://m.edsoo.ru/ff0c2a22
JBurarenen”

97 [ToBropenne, o0oOmIeHUe. Pemenne pacyeTHBIX | 1 Bubmuoreka [JOK
Ka4eCTBEHHBIX 3a7a4 o TeMe "KIIQ https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAHOBOK"

98 [ToBTOpenue, 0606menue. JlabopaTopHbie pabOTHI MO 1 1 bubmmorexa [IOK
Kypcy "CBeroBbie siBicHUS" https://m.edsoo.ru/ff0c2c52

99 IloBTopenue, oOoOmeHue. Pabora ¢ Tekcramu IO 1 bubnunoreka [IOK
TeMe "3aKOHbI COXpaHEeHHs B MeXaHuke" https://m.edsoo.ru/ff0c2d6a

100 IloBTOpenne, o0obmenne. Pabora ¢ Tekcramu 10 1 Bu6nuoreka IJOK
teme "Konebanus u BONHBI" https://m.edsoo.ru/ff0c2e82

101 | IToBTopenue, o06oOmeHue. PaGota ¢ TekcTamu 10 1 bubmuoreka IIOK
TeMe "CBeTOBBIE ABICHUS" https://m.edsoo.ru/ff0c3044

102 IloBTOpenue, o06obmenune. Pabora ¢ Tekcramu 10O 1
teme "KBaHToBas u sinepHas puszuka”

O0111eeK0IMYeCTBOYACOBIONPOrpaMMe 102 27

HpOBepﬂeMbIe NpEeAMETHBLIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM oﬁpasonaTe.}]LHoﬁ IporpaMmal

OCHOBHOI0 0011ero o0pa3oBanus no ¢pusnke 7 Kiacc

npOBeI;(:IeMoro IIpoBepsieMble npeaMeTHbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
pesyiLrara OCHOBHOT0 00111er0 00pa30BaHusA

1.1 HCIOJIb30BaTh U3YUYEHHbIE TIOHATHS

1.2 pa3nu4ath SBJIEHUS 110 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
JaHHoe (PU3UYECKoe sIBJICHNE

1.3 pacro3HaBaTh MIPOSIBIICHUE M3YUCHHBIX (PM3MUECKUX SIBICHUN B OKPYKAIOIIEM MUpE, B TOM ducie puzn-
YecKHe SBICHUS B NPUPOJE, NMPH STOM NEPEBOJUTH MPAKTHYECKYIO 3amady B y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (IpHU3HAKK) (PU3NUECKUX SBICHUH

1.4 OTIMCHIBATh M3YYEHHBIC CBOWCTBA TET M (PU3NUECKUE SBICHUS, HCIONIB3Ys (pU3NUCCKUE BEIUYHHBL, TIPH
ONMCAHWHU MPABWIBHO TPAKTOBATh (DM3MUECKUH CMBICT HCIIOJIB3YEMBIX BEIHYUH, UX OOO3HAUCHHS
W eZIMHULBI PU3NYECKHUX BEIMYNH, HAXOUThH (DOPMYJIBI, CBA3BIBAIOIINE JTAaHHYIO (PU3HUECKYIO BEINIUHY
C JPYTMMH BEITMYHHAMH, CTPOUTH rpaMKi M3yUEHHBIX 3aBHCHMOCTEH (PU3NUeCcKuX BeIHIHH



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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1.5

XapaKkTepH30BaTh CBONCTBA TeJ, (PU3UUECKUE SBICHUS U IPOLIECCHI, UCTIONB3Ys U3yUCHHBIC 3aKOHBI, IPU
9TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMaTHIECKOE BRIPAKCHIE

1.6

OOBSICHATD (PM3MUYCCKHE SIBICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CHTYAI[H
MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbBIABIATh MPUYUHHO-CIIEJCTBEHHbIE CBS3U, CTPOUTH
oOBsicHeHHe u3 1 — 2 TOrMYECKUX MIaroB ¢ OMopoi Ha 1 — 2 W3ydeHHBIX CBOHCTBA (PU3NYECKUX SBICHUH,
(PU3NUECKIX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHbie 3amaun B 1 — 2 AEHCTBUs, UCMIONB3Ys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONIHE (PHU3U-
YecKue BEJIMUMHBI: Ha OCHOBE aHAIM3a YCJOBHA 3aJlaud 3alMChIBaTh KPaTKoe YCJIOBHE, MOJACTaBIATH
¢u3nUecKre BEIMYNHEI B (DOPMYIIBI M IPOBOIUTH Pacu€Thl, HAXOIUTH CIIPABOYHBIC AaHHBIE, HEOOXO-
JFIMbIE JJIs PeIICHNS 3a/1a4, OIICHUBATh PEATHCTUIHOCTD ITOJTyICHHON (DI3HMUECKON BETHYIHEI

1.8

pacrno3HaBaTh MPOOJEeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (PU3NYECKHUX METOJO0B, B ONHCAHUH
HCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE IPEIIOI0KEHNE (THIIOTE3y), Pa3indaTh U WHTEPIPETHPOBATH
MOJYYEHHBIN Pe3yNIbTaT, HAXOANUTh OIIMOKY B XOJI€ OIBITA, JeJaTh BRIBOJHI 110 €TI0 pe3yIbTaTaM

1.9

MIPOBOJUTE OIBITH 10 HAONIONCHUIO (M3MYECKHX SIBICHUH WM (PU3HUECKHX CBOWCTB Tel: (GopMy-
JIMPOBaTh IpOBEpsSEMbIE ITIPEIIOI0KEHHs, COONPaTh YCTAHOBKY M3 IIPEUIOKEHHOTO 000pYHOBaHMUS,
3aNHCHIBATh XO OIBITA M ()OPMYIHPOBATH BBIBOBI

1.10

BEITIONTHATE MPSMBIE M3MEPEHUS C UCTIONB30BAHNEM aHAJIOTOBBIX M MU(PPOBEIX MPHUOOPOB, 3aIHCHIBATH
MOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH H3MEPEHHH

1.11

MPOBOINTE MCCIEIOBAHUE 3aBUCHMOCTH ONHOU (DM3MUECKON BETHMYMHEI OT IPYTOH C MCHONB30BAaHAEM
TPSIMBIX U3MEPECHUH, YIaCTBOBATh B IUIAHWPOBAHUU y4eOHOTO HCCIENOBaHU, COOMpPATh YCTaHOBKY U
BBITIOJHATh W3MEPEHUs, Cileaysd NpeJIOKEHHOMY IUIaHy, (DUKCHPOBATh pPe3yJabTaThl MONyYEeHHON
3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJC NPEIOKEHHBIX TaOIHIl U TPaUKOB, NIENaTh BBHIBOIBI I10
pe3yJpTaTaM UCClIeOBaHUs

1.12

MPOBOINTH KOCBEHHBIE M3MEPEHUsS (PU3NYECKUX BEIWYHH, CICHys MPEIIOKCHHOW HMHCTPYKIHU: TPU
BBITIOJTHEHUN U3MEPEHUI coOUpaTh SKCIEPUMEHTALHYIO YCTAHOBKY M BBIYHMCIIATH 3HAUYECHHE HCKOMOU
BEJIUYMHBI

1.13

COOJIIOIATH NMPaBIIIA TEXHUKU 0€30IMacHOCTH IPH paboTe ¢ 1abopaToOpHBIM 000pyIOBaHHEM

1.14

yKa3bIBaTh MPUHIMIIEI ACHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEPU30BATH IPHHIIUIIBI
JEeUCTBUSI M3YUYECHHBIX NPHOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OMMCAHMSA, UCIIONbB3YS

3HaHUSI 0 CBOUCTBAX (PM3MUECKUX SIBICHUN M HEOOXOMMBIE (hI3MUESCKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOIUTH TPUMEPH! (HaXOAWTh WH(POPMAIMIO O IMpUMepax) MPaKTHIESCKOTO HCIONBb30BAaHUS (PH3H-
YECKUX 3HAaHUM B MOBCEIHEBHOM KHU3HU IS oOecneueHNs 6€30IacHOCTH MPpX 00paIleHuH ¢ MproopaMu
U TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 370POBBSI M COONIONCHHUS HOPM SKOJOTMYECKOTO
MOBEJICHUS B OKpYXKarolel cpese

1.16

OCYIIECTBIATE OTOOp HWCTOYHWKOB HWH(OpMAIMK B CeTH IHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUW U MyTEM CpaBHEHUS PAa3IUYHBIX MCTOYHHUKOB

BBIICJISATh HH(OPMAIIHIO, KOTOPast SIBJISIETCS] IPOTUBOPEUNBONIIN MOKET ObITh HEJOCTOBEPHON

1.17

WCTIONb30BaTh TIPH BBITIONHEHNH YYEOHBIX 33/laHHWil HAYYHOIOMYJIAPHYIO JUTEpaTypy (H3NYECKOTo
COJZICP)KAHMS, CIIPAaBOYHBIC MAaTEpUalbl, PECypchl ceTh MHTepHET, BiageTh NpuéMaMy KOHCIIEKTH-
POBaHUsI TEKCTa, MPeoOpa3oBaHys HHOOPMALIMH U3 OJJHOI 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHBIE W YCTHBIE COOOMIEHUS Ha OCHOBE 2 — 3 HCTOYHHKOB
nHpopmary GU3NUECKOro cojep)kaHnsl, B TOM YHCIe ITyOIWYHO JieNaTh KpaTKHe COOOIIEHHS O pe-
3yIbTaTaX MPOEKTOB WIIM YUEOHBIX HCCIICIOBAHUM, MPH 3TOM TI'PaMOTHO HCIOJIB30BaTh H3YUECHHBII
MOHATHHUHBIN anmapat Kypca (U3UKH, COIPOBOXKIATH BRICTYIUICHHE IIPE3eHTAIUEH

1.19

IPpH BBIITOJIHCHUHN y‘{e6HBIX IPOCKTOB U I/ICCJ'IeI[OBaHI/If/i pacnupeacisiTh 00S13aHHOCTU B rpynre B COOT-
BCTCTBHU C INIOCTABJICHHBIMHU 3aJa4aMH, CJICIUTH 3a BBINIOJITHCHHUCM IlJIaHA I[eﬁCTBPIﬁ, aJICKBATHO OLICHU-
BaTh COOCTBEHHBIN BKJIaJl B ACATCIIbHOCTD I'PYIIIbI, BBICTPAMBATh KOMMYHHUKATUBHOE B33HMO}1€I710TBPIC,

YYHTBIBAsI MHEHUE OKPYKAIOIIMX




IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl

OCHOBHOI0 00111er0 00pa3oBaHus 1o gusuke 8§ Kiaace

Kox
NpoBePAEMOro
pe3yJbTaTa

IIpoBepsieMmble npeIMeTHBIE Pe3y/JbTAThl 0CBOEHHSI OCHOBHON 00pa3oBaTe/ibHOIi MporpaMmbl
OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IOHATHS

1.2

pas3InyaTh SIBACHUSA 10 OMHCAHHIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPHPYIOIINX
JTAHHOE (PU3UIECKOE SIBIICHUEC

1.3

pacrio3HaBaTh MPOSBICHUEC H3YYCHHBIX (H3MYCCKHUX SBJICHHA B OKPY)KAIOIIEM MHUpPE, B TOM YHCIC
(usndeckue SIBICHHUS B MPHUPOAEC, MPU ITOM IEPEBOAUTH MPAKTHYESCKYIO 3a/1a4y B y4eOHYIO, BBIICIATH
CYIIIECTBCHHBIE CBOMCTBA (MPU3HAKHN) (PH3HUECKUX SBICHUN

1.4

OTIMCHIBAaTh M3YYCHHBIE CBOMCTBA TeN M (PM3MUYECKHE SBJICHUS, HCHONB3YS (H3MUCCKIE BEIMYHHBL, MIPH
ONMHMCAaHWUU TIPABUJIBHO TPAKTOBAaTh (DU3MYECKUI CMBICT HCHOJIB3YyEeMBIX BEIMYMH, O003HAYeHUS U
eMHULBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIbI, CBA3BIBAIOIINE AaHHYIO (PU3UYECKYIO BEIHUUHY C
JPYTHMH BEIMIHHAMH, CTPOUTH TPaUKH N3YUCHHBIX 3aBHCUMOCTEH (PH3NIECKUX BEIMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SABJICHHS U MPOLECCHI, UCIOIb3yS U3yUeHHbIE 3aKOHBI, TIPU
9TOM JaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3alKUCHIBATH €70 MaTEMAaTHUYECKOe BhIPAKEHUE

1.6

OOBSICHATH (PM3MUECKHE TPOIECCHl M CBOIMCTBA TEINl, B TOM YHCIIE W B KOHTEKCTE CHUTYalWd MpPaKTHKO-
OpPHCHTHPOBAHHOTO XapaKTepa: BEISIBIATH MIPUIUHHO-CIEICTBEHHEIE CBS3U, CTPOUTH O0BsCHeHNE u3 1 — 2
JIOTUYECKUX [IaroB ¢ MOMOINBI0 | — 2 M3yYEHHBIX CBOWCTBA (PM3UYECKUX SBJICHHUH, (U3NYECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemars pacu€THEIC 3a1a4n B 2 — 3 IEHCTBUS, HCIIONB3YS 3aKOHBI B (DOPMYIIBL, CBSI3BIBAIOIINE (DU3UIECKUE
BEJIMUMHBI: Ha OCHOBE aHAIM3a YCJIOBHA 3aJjaud 3alMChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX IJIs peUleHHs 3aJauyd, BBIOMpaTh 3aKOHBI W (OPMYJIbI, HEOOXOAMMBIE IJIsl €€ peIIeHus,
MPOBOJUTh pacu€Thl M CPaBHUBATH TMOJIyYEHHOE 3HAueHUE (PU3MUYECKOW BEIWYMHBI C W3BECTHBIMHU

JaHHBIMHA

1.8

pacno3HaBaThb HpOGJ’IeMLI, KOTOPBIC MOXHO PEHIUTL NpPU MOMOIIA q)HSI/I‘ICCKI/IX MCETOZI0B, HCIOJIb3Ys
OIMMCAaHUE HUCCIICA0BaHUA, BbIACIATH IMPOBEPACMOC MPCAIIOI0KECHUC, OLICHUBATL MMPABUIIBHOCTD MOPsSAKa
IIPOBCACHUA UCCIICIOBAHUSA, NCJIaTh BBIBOJbI

1.9

MPOBOJUTEL OIBITHI TIO0 HAOMIOJNCHHIO (PU3HUCCKUX SIBJICHUH WKW (U3NIECKHX CBOWCTB Tel: (QOpMy-
JMPOBATh MPOBEPSICMbIC MPEANONOKEHHs, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS,

OIMCHIBATh XOJI OIBITA U (OPMYIHPOBATH BHIBOBI

1.10

BBEITIONHSTE TIPSMBbIE W3MEPEHHS C HCIOJIh30BAaHHEM AHAJOTOBBIX NPHOOPOB U JATYHKOB (DU3UIECKUX
BEJIMYWH, CPABHUBATH PE3YJIbTAThl H3MEPEHUH ¢ yUETOM 3aJaHHOM a0COFOTHOM MOTrPEeITHOCTH

1.11

MPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOW BEIMYHMHBI OT JPYrol ¢ UCIOJIB30BAHHUEM
OPSMBIX HW3MEPEHUIA: IUIAHUPOBATh HCCICIOBaHHE, COOMpPATh YCTAaHOBKY W BBINOJHATH H3MEPEHUS,
CIIeAysl MPEUIOKCHHOMY TUTaHy, QUKCHPOBATh Pe3yJbTaThl MOJIYYCHHOW 3aBUCHMOCTH B BHJE TaOJHUI] U
rpaduKOB, JIENIaTh BHIBOJIBI IT0 Pe3yabTaTaM MCCISIOBaHUS

1.12

IMPOBOAUTH KOCBEHHBLIC H3MEPCHUA (I)I/ISI/I‘JGCKI/IX BCJIMYUH: IIJIAHUPOBATHb U3MCPCHUS, C061/IpaTB OKC-

NEPUMECHTAJIbHYIO YCTAHOBKY, CJICAYS npe):[nonceHHoﬁ MHCTPYKIWH, U BBIYUCIIATH 3HAYCHUC BEJININHBI

1.13

COOJTIOIATh MpaBHJIa TEXHUKH 0€30IIaCHOCTH NP padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM

1.14

XapakTePH30BaTh MIPUHIIMIIE AEHCTBHS N3YyUCHHBIX IPUOOPOB M TEXHMUCCKUX YCTPOMCTB C OMOPOH HA UX
OITMCaHMA, WCIIONB3Ysl 3HAaHMA O CBOWCTBAX (HM3NYECKHX SBICHWH W HEOOXOAWMBIE (H3HYECKHe
3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOﬁCTBa 1 UBMCPUTCIIbHBIC HpI/I60pr ImIo cxXeMaM " cCxema-
TAYHBIM PUCYHKaM, COCTaBJIATH CXCMbI JJICKTPUYCCKUX uenef/i C MOCJICA0BATCIIbHBIM W TTapalJICJIbHbIM

COCAMHCHUEM DJICMCHTOB, pa3jindas YCIOBHBIC 0003HAYCHUS PJICMCHTOB OJICKTPUICCKUX neneu

1.16

NPUBOJUTE TpuUMephl  (HAXOOUTh WHGOPMAIMIO O MPUMEPax) NPAKTHYSCKOTO  HCHONb30BaHHUS




(u3MuecKuX 3HAHWH B TIOBCEHEBHON JKM3HM i oOecnedeHWss Oe30MacHOCTH MpH  OoOpalleHUu
c mpubopaMd U TEXHUYECKUMH YCTPOWCTBAMH, COXpAaHEHHS 3J0pOBbS W COOJIONEHUS HOPM
JKOJIOTHYECKOTO [TOBEJICHNUS B OKPYXKAIOIIEH cpesie

1.17

OCYIIECTBIIATH TOUCK HH(GOPMALUH (PU3MIECKOTO CONepKaHus B ceTH VIHTepHET, Ha OCHOBE MMEIOIIUXCS
3HAaHUH U TMyTEM CPaBHEHUS NOIIOJHHUTEIBHBIX MCTOYHHKOB BBIACIATH MH(POPMAIIHIO, KOTOPAS SBISAETCS
MIPOTHUBOPEYNBON I MOYKET OBITh HEJIOCTOBEPHOM

1.18

WCIIOJIb30BaTh TPU BBHINIOJHEHWH YUEOHBIX 3aJaHU HAayYHO-TIONMYISIPHYIO JUTepaTypy (pHU3HuecKkoro
coJlep)KaHUsl, CIIPaBOYHbIE MaTepPHaJIbl, pecypchl ceTd MHTepHeT; BlajeTh MpuéMaMi KOHCTIEKTHPOBaHUS
TEKCTa, Mpeodpa3oBaHys HHOOPMALIUHI U3 OJHOI 3HAKOBOI CHCTEMBI B IPYTYIO

1.19

CO3lIaBaTh COOCTBEHHBIC NHCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHHs, 0000mas WHPOpPMAIMI0 U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COAEPIKAaHUsA, B TOM YHCIEe MyOJIUYHO MPEACTABISATh PE3yIbTAaThI
MPOCKTHOW WM HWCCIEIOBATENBCKON HEATEIFHOCTH, HMPHU 3TOM TPaMOTHO HCIONB30BATH W3YyUCHHBIN
MOHATHHHBIN ammmapar Kypca GU3UKH, COIPOBOXIATH BRICTYTUICHHE TIPE3CHTaIeH

1.20

IpU BBIIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHMHN (PU3UUECKUX TIPOLIECCOB PacHpedelsiTh
0053aHHOCTU B TPYyIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMU, CIEJUTh 32 BBIMOJIHEHHEM IUIaHA
JIEHCTBUIA M KOPPEKTUPOBATH €T0, aJeKBaTHO OLEHWBATh COOCTBCHHBIN BKJIAJ B AESATEIHHOCTH TPYIIIIE,
BEICTPAaNBAaTh KOMMYHHKATHBHOE B3aHMOICHCTBHUE, IPOSBIISISI TOTOBHOCTH Pa3pemaTb KOH(IUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl

OCHOBHOTO 00111er0 00pa3oBaHusi Mo pusnke 9 Kiaace

npOB:f)(:iMoro IIpoBepsiemMble IpeAMeTHbIE Pe3yJIbTATHI OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMbl
pesyabTATS OCHOBHOTO 00111er0 00pa3oBaHusA

1.1 UCIIOJIB30BATh U3YUYEHHBIEC TOHATHS

1.2 pas3nyaTh SBJICHUS 110 OMMCAHHUIO UX XapAKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTAHHOE (PU3UIECKOE SIBIICHUE

1.3 pacrio3HaBaTh MPOSIBICHUE W3YUCHHBIX (PH3MYECKHUX SBICHUH B OKPYKAIOIIEM MHpPE, B TOM YHCIC
(u3ndeckue SBIECHUS B MPHUPOAE, IPH 3TOM IEPEBOANUTH MPAKTHUECKYIO 3a/1auy B YU4eOHYIO, BBIACTAThH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBICHUN

1.4 OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DPU3UUCCKHUE SBICHUS, HCIONB3YS (PU3UICCKUE BEIUINHBI, TIPU
ONHCAHWU TIPAaBUJIBHO TPAKTOBAaTh (PU3NYECKUIl CMBICI HCIOIB3yEMBIX BEIMYMH, OOO3HAYCHUS
Y CIUHHUIBI (PU3UYECKUX BENUYHH, HAXOIUTh (DOPMYJIIBL, CBSI3BIBAIOIINE JAHHYIO (DPU3UUCCKYIO BETHUUHY
C IPYTUMH BEINYHHAMH, CTPOUTH IpadMKH H3YUSHHBIX 3aBHCUMOCTEH (PH3HIeCKUX BETUINH

1.5 XapaKTepH30BaTh CBOUCTBA Tel, (PU3UIECKUE SBICHUS U IPOLIECCHI, UCTIONB3Ys N3yUCHHBIC 3aKOHBI, TIPH
9TOM JIaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTHYECKOE BEIPAKECHHE

1.6 OOBSICHATH (PU3NYECKUE MPOIECCH U CBOMCTBA TN, B TOM YHCJIEC U B KOHTEKCTE CUTYAI[MH MPAaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATE IPHUMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH O0BSICHEHHE U3 2 —
3 JOrMYecKHX IIaroB C MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBa (DPM3MUYECKHX SIBJICHHH, (PU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7 peliats pacu€THblE 3aJaud (ONMparolIMecs Ha cUCTeMy M3 2 — 3 ypaBHEHHUH), HCIOJIb3YS 3aKOHBI
¥ (opMyIIBI, CBA3BIBAIONINE (U3NYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJa4yd 3allMCHIBaTh
KpaTKoe yCIOBHE, BBISBIATH HEJAOCTAIOMINE WK M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI B (DOPMYIIBL,
HEOOXOIMMBIE ISl PEUICHHUS, MPOBOAWUTH pacuéThl M OICHUBATh PEATUCTUYHOCTH IOTYYEHHOTO
3HAYCHUS PU3MICCKON BETMIUHBI

1.8 pacrio3HaBaTh IMPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh NMPH MOMOMIM (HU3MYECKHX METONOB, HCIONB3YS
OIMMCAHNE HCCIICAOBAHMS, BBIACIATH HPOBEPsiEMOE MPEIIONIOKEHNE, OLCHUBATh MPABUIFHOCTE MOPSIIKA
IPOBE/ICHNSI MCCIICIOBAHUSL, IeNIaTh BBIBOBL, HHTEPIPETUPOBATh PE3yIbTaThl HAOMIOACHHH 1 ONIBITOB

1.9 TPOBOJINTH ONBITHI 10 HAONIOACHHIO (PM3HYECKHUX SIBJICHUH MM (U3MYECKHX CBOWCTB TeNl: CaMOCTOS-




TENBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOrO HaboOpa 00OpYyIOBaHHS, ONHUCHIBATH XOJ OIbBITA U €T
pe3yJIbTaThl, POPMYIMPOBATH BHIBOIBI

1.10

MPOBOJUTE MPU HEOOXOJUMOCTH CEpHIO NMPSMBIX M3MEPEHUH, ONpeerss cpeaHee 3Ha4eHHe n3Mepsi-
eMolt BeI4uHbI ((POKYCHOE PAacCTOSHUE COOMparolel JHH3bI), 000CHOBBIBATL BHIOOP crocoba U3Me-
penust (M3MEPUTEIILHOTO MpHOopa)

1.11

IIPOBOAMTE HCCIIEIOBAHUE 3aBUCHMOCTEH (PM3MYECKUX BEIWYMH C HCIOIB30BAaHHUEM IPSMBIX H3MeEpe-
HUIi: TUTAHUPOBATH HMCCIICAOBAHUE, CAMOCTOSTEIBHO COOMpPATh YCTAHOBKY, (UKCHPOBATH PE3yIBTATHI
MOJTy4YeHHOH 3aBHCUMOCTHU (uznyecKux BEJIMYUH B BUJIE TaOIHI
U rpaMKOB, IeNaTh BEIBOABI IO PE3yIbTaTAM MCCIIECIOBAHU

1.12

MPOBOANTH KOCBEHHBIC W3MEpCHHs (PU3MYECKUX BEIMYMH: IUIAHUPOBATH M3MEPEHHs, COOMpaTh JKC-
MEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATh H3MEPEHUs, CleAysd MNPEeAIOKEHHOW WHCTPYKLMH, BbI-
YHCIATh 3HAUCHWE BEJMYMHBI W aHAIM3UPOBATh IONYyYCHHBIE pPE3YJAbTATBl C YUETOM 3aJaHHOU
MIOTPENIHOCTH U3MEPEHUI

1.13

COOMI0IaTh MIPaBMJIa TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ 1abopaTOpPHBIM 000pyI0BaHUEM

1.14

pa3inyaTh OCHOBHBIE MPU3HAKK HM3YYEHHBIX (U3NUYECKUX MOJeNel: MaTepualbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TETIO, TOUECUHBIN UCTOYHHK CBETA, JTy4, TOHKAS JIMH3A, TUIAHETApHASI MOJIENh aTOMa, HyKJIOHHAS
MOJEIb AaTOMHOTO SIIpa

1.15

XapaKTepU30BaTh MPUHIIMIILL JEHCTBUS U3yUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpPOW Ha
UX ONHCAHWA, WCIIONB3YsS 3HAHUSA O CBOMCTBaX (DM3MUECKUX SIBICHUI M HEOOXOMMMEIE (QH3HYecKre
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbI U CXEMATHUYHBIC PHUCYHKU M3YYEHHBIX TEXHHYECKUX YCTPOWCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJOTMYECKUX IPOIECCOB IMPU PEIICHHH Y4eOHO-TIPAKTHYSCKUX 3a/ad, ONTHYECKHE
CXEMBI JJIsl IOCTPOCHUsI W300paKEHHI B INIOCKOM 3epKajie U COOMPAIOIILH JINH3e

1.17

MPUBOANTE TMpUMEPHl (HAXOIUTh HH(OPMAIIUMIO O MpHMepax) MPAKTUYECKOTO HCIIONIB30BaHUA (H-
3MYCCKUX 3HAHWU B TIOBCCTHEBHOW OJKM3HU il oOecreveHus Oe30MacHOCTH TPH  OOpalieHUU
¢ mpuboOpaMu U TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHCHHUS 3[0POBBS U COOJIIOJCHUS HOPM 3KOJIO-
CMYECKOr0 MOBEACHHS B OKPY)KAIOIIEH cpefie

1.18

OCYILECTBIISITh MOMCK HMHMOpManuu (PpU3HUECKOro coaepkaHusi B ceTh HMHTepHeT, caMOCTOSATENBHO
(bopMynupysi TMOMCKOBBIN 3ampoc, HAXOAUTh MYTH OMNpPEIECTCHUS JTOCTOBEPHOCTH IOJTY4YE€HHOU
HHQOpMAINK Ha OCHOBE MMEIOIINXCS 3HAHUH U TOTIOJHUTEIFHBIX HCTOYHHKOB

1.19

UCTIONB30BAaTh TPH BBHINOJHEHWH YYEOHBIX 3aJaHWH HAYYHO-TIONMYJSPHYIO JUTEpaTypy (U3MUECKOTO
COJICp)KaHMsI, CIPaBOYHBbIE MaTepuUalbl, pecypcsl ceTd MHTepHeT; BnaaeTh mNpuéMaMu
KOHCIIEKTHPOBAHMSI TEKCTA, peoOpa3oBaHusi MH(GOPMAIIMK U3 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE MHCHMEHHbIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpPMAIMN M3 HECKOJIBKHX
UCTOYHUKOB (DPU3MUECKOTO CONEp)KaHMs, MyONWYHO TPEACTAaBIATh pPE3yIAbTaThl IPOSKTHOH WK
UCCIIEJIOBATENICKON JESITEAbHOCTH, NPU 3TOM IPaMOTHO HCIOJIb30BAaTh M3YYEHHBIH MOHATUMHBINA
amnmapar W3y4aeMoro paszena (U3MKM M CONPOBOXKIATh BBHICTYIUIEHHE IpE3CHTalUeH ¢ ydé€Tom
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IpU BBIIOJHEHHUH YYEOHBIX TIPOEKTOB W HCCICAOBAHHM (PU3NYECKHMX IIPOIECCOB PACHpPEACIITH
0053aHHOCTH B T'PYIIIC B COOTBETCTBHH C ITOCTABICHHBIMHU 33JauyaMH, CJICANTH 32 BHIITOJHEHUEM IIJIaHA

JecTBUN U KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHWBATH COOCTBEHHBII BKJIaa B ACATCIBbHOCTD I'PYIIIILI,

BBICTPANBATb KOMMYHUKATUBHOC B3aI/IMOZ[CI‘/JICTBI/Ie, MPOSABJIAA TOTOBHOCTD pa3pCuiaTb KOH(I)J'II/IKTBI

IIpoBepsiemble 21€MEHTHI COAEPKaAHUA 110 pU3HKe 7 KJace

Kon
pazaena

Kon

HpOBepﬁeMble 3JIEMECHTBI COACPKAHUA
JICMCHTA

1

®U3UKA U EE POJIb B [TIO3HAHUM OKPY)XAIOIIET'O MUPA

1.1 | ®uszuka — Hayka o mnpupoze. SBmenHuss npuponsl. Dusndeckue SBICHUS: MEXaHUYECKUE,




TCIJIOBBIC, DJICKTPUICCKUEC, MArHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2 ®dusnveckue BeNUYMHBL. M3MmepeHwe ¢u3udeckux BenuuuH. Dusnueckue MTpUOOPBHI.
[NorpemHocTh M3MepeHuid. MeXIyHapOIHAS CHCTEMA €IIHUI]

1.3 EcTtecTBeHHOHAy4YHBI MeETON TIO3HAHHWS: HAONIONECHUE, TOCTAaHOBKA HAYYHOTO BOIIPOCA,
BBIIBIDKCHHE THIIOTE3, OSKCICPHMEHT II0 MpOBEpKE THUIOTe3, OOBsICHEHHe HalmogaeMoro
SIBIICHUSI

1.4 Onucanne GU3NYECKHX SIBJICHUH ¢ TIOMOIIBIO MOJIeNel

1.5 IIpakTudeckue paboOTHI:

H3mepenue paccTOSHUIL.

Nsmepenne o0bEMa )KHIKOCTH M TBEPIOTO TENa.

Ormpenenenue pa3MepoB MabIX TE.

3mepenne TeMiepaTypsl IPH MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUYUKA TEMIIEPATYPHI

IEPBOHAYAJIbHBIE CBEAEHIA O CTPOEHHUHM BEHIECTBA

2.1 CrpoeHre BemecTBa: aTOMBI M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE JUCKPETHOE
CTpPOCHHE BellleCTBa

2.2 JBwkenne wyactun BemiecTBa. CBS3b CKOPOCTH JIBIDKEHHS YAaCTHI[ C TEMIEPATypOH.
BpoyHoBckoe npmxeHue, P Qy3ust

2.3 BsanmoneiicTBre YacTHIl BEIIECTBA: MPUTSHKEHHUE M OTTAIKUBAHUE

2.4 ArperaTHble COCTOSHHS BEIECTBA: CTPOCHUE T'a30B, KHUIKOCTSH H TBEPIBIX (KPHCTAILTHICCKUX )
Ten. B3auMMOCBS3b MeXIy CBOHCTBAMH BEILECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M HX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 OcOOEHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6 IIpakTudeckue paboOTHI:
Or1ieHKa TuamMmeTpa aToMa MeTOZ0OM PSJIOB (C MCITOJIb30BaHHeM (hoTorpaduii).
OnBITH 110 HAOIOICHHIO TETUIOBOTO PACIIIPEHHUS Ta30B.
OnbITH 10 O0OHAPYKESHUIO ASHCTBUSI CHII MOJIEKYJISIPHOTO MPHUTSDKEHUSI

JIBDKEHUE U B3BAMMOJIEVICTBME TEJI

3.1 Mexanndeckoe IBIDKeHHEe. PaBHOMEpHOE M HEpaBHOMEPHOE IBIKCHUE

3.2 Ckopoctb. CpemHsisi CKOPOCTh TIPH HEPaBHOMEPHOM MIBIKEHHH. PacuéT myTm W BpeMeHH
JBVDKEHIIST

3.3 SlBneHue nHepuuu. 3aKOH MHepIMH. B3auMonelcTBre Tenm Kak NMpUYMHA W3MEHEHHS! CKOPOCTH
JIBIDKEHUsI Tel. Macca Kak Mepa HHEpTHOCTH Tena

3.4 [InoTHOCTE BemecTBa. CBS3b INIOTHOCTH € KOJTHMYECTBOM MOJISKYJ B €AMHUIIE 00bEMA BEIIECTBA

3.5 Cuta KaKk XapaKTepUCTHKA B3aUMOJCHCTBHS Tell

3.6 Cmna ynpyrocta 1 3akoH ['yka. Mi3MepeHue CHiIbl ¢ MOMOIIBI0 AHHAMOMETPA

3.7 SBnenne TATOTeHMS W cuina Tspkectd. Chila TSDKECTH Ha [JPYrUX IDIaHeTaX. Bec Tena.
HesecomocTs

3.8 Cuna tperns. TpeHue CKOTBKEHHS M TpeHHe NoKosl. TpeHne B mpupoie ¥ TEXHUKE

3.9 CrioyxeHue CuJI, HalmpaBJICHHBIX 110 OHOM MpsiMoii. PaBHOIEHCTBYIOIIAS CHUIT

3.10 IIpakTudeckue paboOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBIDKCHHS (MIApUKa B OKUAKOCTH, MOJEIH
3NEKTPUYIECKOTr0 aBTOMOOMNS M Tak janee). OnpeneneHue cpeaHei CKOPOCTH CKOJIBKEHHS
Opycka WM IIapuKa [0 HAKJIOHHOW IuIockocTH. OnpesiesieHne TUIOTHOCTH — TBEPIOTO
Tena. ONBITE, AEMOHCTPHPYIOIINE 3aBHCUMOCTh pacTsDKEHHS (meopMarui) TpyKHHBI OT
TPUIOKEHHON CHITBI. OTBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTE CHJIBI TPEHHS CKOJNBXKCHUS OT
Beca TeNa M XapakTepa CONMPUKAcaloINXCs TOBEPXHOCTEH

3.11 Ousndeckne ABICHHUSA B IPHUPOAE: MPUMEPHI ABIKEHHS C PAa3INYHBIMH CKOPOCTSMH B JKMBOH M
HEXUBOH MPUPOJIE, NEHCTBHE CHITBI TPEHHS B IPUPOJIE U TEXHHUKE

3.12 TexHu4eckue ycTpoicTBa: JUHAMOMETP, IOAUIMITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN U TA30B

4.1 Jasnenue 1BEpaoro tena. CiocoObl yMEHBIICHNS M YBEIHUCHNUS TABICHHS

4.2 JlaBieHue rasa. 3aBHCHMOCTb JIaBJICHHS ra3a oT 00béMa, TeMIepaTypsl

4.3 [lepenaua naBneHust TBEPABIMH TeNaMM, OJKHAKOCTSIMH M ra3aMd. 3axkoH [lackams.
[THeBMaTHUEeCKHE MAITMHBI

44 3aBUCHMOCTS JIaBJICHUS XKHUIKOCTH OT TTyOmHbI. ['mapocratnuecknii mapanoxce. Coobraromuecs
cocyzbl. ['mapasmiaeckne MEXaHU3MBI

4.5 AtMmocdepa 3emin u atmocdepHoe gaBieHue. [IpuuuHbI CyIiecTBOBaHMS BO3IYITHONW 000JI0UKA
3emsn. OmbiT Toppuuerui. 3aBHCHMOCTh aTMOC(EPHOTO IaBJIEHHS OT BBICOTHI HAJ YPOBHEM
Mops

4.6 W3mepenne atMmocheproro pasienus. [Ipubops! amst n3MepeHust aTMOC(EepHOro AaBICHUS




4.7

JleiicTBHE KHUIKOCTH U Ta3a HA TIOTPY>KEHHOE B HUX Tell0. BeITamkuBaromnias (apxumMenoBa) Cuia.
3akoH Apxumena

4.8

IInaBanue Ten. BoznmyxomiaBanue

4.9

[MpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEéMa MOTPYKEHHOW B KUIAKOCTh YaCTH
tena. OnpeneneHre BBHITAIKUBAIOLIEH CWIIBI, JEHCTBYIOIIEW Ha Telo, MOrpyKEHHOE B
JKUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JCWCTBYIONIEH Ha Telo
B JKHUIKOCTH, OT Macchl Tena. OMbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJNO B KHUIKOCTH, OT 00b&éMa MOTPYKEHHON B KHUIKOCTh YacTH Teia U OT
IUIOTHOCTH  KHUIKOCTH. KOHCTpynpoBaHHe apeoMeTrpa WIM KOHCTPYMPOBAHHUE JIOJKU U
OIIpeAEIICHUE €€ TPy30N0AbEMHOCTH

4.10

Ousnyeckue SBICHHUS B MPHPOJC: BIMSHUEC aTMOC(HEPHOrO NAaBICHHS HA JKUBOW OPTaHU3M,
TIaBaHUeE PbI0

411

TexHudyecknue  YCTpOMCTBAa:  COOOMIAIOIIMECS  COCYABI,  YCTPOWCTBO  BOJONPOBOIA,
THJIPAaBIMYECKUI Tpecc, MaHOMETP, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp

5 PABOTA, MOIIHOCTbB, DHEPI'UA
5.1 MexaHnndeckas paboTta
5.2 MexaHn4ecKasi MOILIHOCTb
53 ITpocThle MEXaHH3MBI: phYar, 0JI0K, HAKJIOHHAs INIOCKOCTh. [IpaBrito paBHOBECHs pplyara
5.4 IpuMeHeHHe PaBiia pAaBHOBECHS plyara K OJIOKy
5.5 «3omoroe mpaBwiIoy MexaHukd. KoadduumeHnT monesHoro medcTBUsS MexaHu3MOB. [IpocThie
MEXaHU3MBbI B OBITY M TEXHHKE
5.6 IToTeHnnanbpHas HEPTUU TeJa, MOJHATOrO Hall 3eMIEn
5.7 Kunernueckas sHeprus
5.8 TMonHas MexaHHYeCKasi SHEPIUsl. 3aKOH M3MEHEHHSI i COXPAHCHHUsI MEXaHUUECKON SHEPTrUH
59 IIpakTudeckue paboOTHI:
Ormpenenenue padoTHl CHIIBI TPEHUS IPH PABHOMEPHOM IBIDKCHHH Tejla MO0 TOPH30HTAIBEHOH
noBepxHocTH. MccnenoBanue yciaoBuil paBHoBecus poruara. Msmepenue KIIJI HaxioHHOR
wiockocTH. V3ydeHne 3aKoHa COXpaHEHHUsI MEXaHUYECKOW SHEPTUH
5.10 ®dusnveckre SBICHUS B IPUPOJIC: PHIYArH B TEJIC YeIOBEKa
511 TexHudeckrne yCTpOHCTBA: phIvar, HOABIKHBIH M HEMOJBIKHBIN OIOKH, HAKIOHHAS TIOCKOCTb,
OPOCTBIC MEXaHU3MBbI B OBITY
IIpoBepsiemble 31eMeHTHI coAep:KaHus Mo ¢pusuke 8 Kiaace
Kon Kon IIpoBepsieMble 3JieMeHTbI COAEPKAHUS
pasneja 3J1eMeHTa
6 TEITJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KHHETHYECKOW TEOPHH CTpOeHHs BemecTBa. Macca
U pa3Mepbl MoJieKyJl. ONBITHI, OATBEPKAAIOIINE OCHOBHBIE MOJOXEHHUS MOJEKYJISPHO-
KHHETHYECKOH Teopuu
6.2 Mogenu TBEPAOro, )KHUIKOIO U ra3000pa3HOro COCTOSHUE BeniecTBa. Kpucraminueckue u
amMopdHbIe Tena
6.3 OOpsicHeHHE CBOWCTB Ta30B, JKMAKOCTEH W TBEPABIX TEl HAa OCHOBE IIOJOXKEHUH
MOJIEKYJISIPHOKHHETUYECKON TEOpHH
6.4 CMaumnBaHue 1 KallWUISIPHBIE SBICHUS
6.5 TemoBoe pacuIMpeHue u CKaTHe
6.6 Temmnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO IBUXKEHUSI YACTHUI]
6.7 Buytpennsisi sHeprusi. CriocoObl M3MEHEHHsS BHYTPEHHEH SHEpPTUH: TerJionepeaada H
COBepIIeHHE pabOTHI
6.8 Bujpl Temuionepeiaun: TeIUIONPOBOJIHOCT, KOHBEKIIHS, H3ITyUCHHE
6.9 KonuyecTBo TenoTel. Y aenbpHas TEMI0EMKOCTh BEHIECTBA
6.10 Tenoo0MeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOro OajaHca
6.11 [InaBneHue u OTBEp/IcBaHUE KPUCTAJUIMUESCKUX BEILECTB. Y IesIbHAs TEIJIOTA IJIaBJICHHS
6.12 [MapoobpazoBanue wu koHjeHcaius. Mcnapenne. Kumenwe. VYpenbHas —TeruioTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypPhl KHIICHHUS OT aTMOC(epHOro AaBIeHUs




6.13

BrnaxHocTs BO3myxa

6.14 OHeprus ToIIMBa. Y AeTIbHAsI TEIUIOTa CTOPAHHS

6.15 [punnuner paGoter TemmnoBeix naBurateneit KIIJ[ temmooro nsuratens. TemioBble
JIBUTaTelIU U 3allluTa OKpY’Karolle cpelibl

6.16 3aKOH COXpaHEHMs U MPEBPAILLCHNS YHEPTUH B TEIJIOBBIX MpoLeccax

6.17 [TpakTuueckue padoTHI:
OnbITH IO OOHAPYKEHHIO JCHCTBUSI CHUII MOJIEKYJISIPHOTO MTPUTSDKEHUSL.
OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOMN COJIM WJIM caxapa.
OmnbITHI 10 HAOMIOACHUIO TEIUIOBOTO PACIIUPEHHS I'a30B, KUIKOCTEH U TBEPABIX TEIl.
Omnpenesenue qaBiieHUs BO3AyXa B OaJUIOHE HIMTPHLIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMMOCTb JAaBJIECHHs BO3dyXa OT ero o0béma
Y HarpeBaHMs WIN OXJIaXKACHUSL.
[lpoBepka rHIoOTe3bl  JUHEHHOW  3aBUCHMOCTH  JJHHBI  CTOJNOMKAa  KHJIKOCTH
B TEPMOMETPHUECKON TPYOKE OT TEMIIEPaTyPHI.
Habmionenue m3MeHeHWs BHYTPEHHEH SHEPTrUMH Tejla B pe3yibTaTe TEIUIONepeNadyd U
paboThI BHEITHUX CHJL.
HccnenoBanue siBICHUS TEIII000OMEHA TIPH CMEIIMBAHUN XOJIOJHON U TOpSYel BOJBI.
OmnpeneseHne KOIMYECTBA TEIJIOTHI, MOITYYEHHOTO BOJON MPHU TEII000OMEHE ¢ HarpeThIM
METAJUINYECKUM LUIHHAPOM.
Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca NCIapeHus.
OnpezaeneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.
OnpepesneHue yenbHON TEMIOTHI IIaBJIECHHS JIbJA.

6.18 Ousnueckue sIBICHUS B MIPUPOJE: TIOBEPXHOCTHOE HATSDKEHUE M KalMJUILSIPHBIC SBJICHUS B
IpUpoAe, KPUCTAIUIBI B MpHUpole, n3nyueHue CosiHIa, 3amep3aHue BOIOEMOB, MOPCKHE
Opw3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHeTa.

6.19 TexHudyeckue yCTpoMCTBa: KamWUIApPBl, MPHUMEPHl HUCHOJIB30BaHMUS  KPUCTAJJIOB,

JKUAKOCTHBIA TEPMOMETp, JATUYUK TEMIIEpaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMET], apoBasi TypOMHA, IBUTaTelb BHYTPECHHETO CrOPAHUSL.

OJIEKTPUYECKHE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpusanys Tel. J{Ba posia dIEKTPUIECKIX 3aps0B

7.2 BiaumogeiictBre 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI B3aMMOJIEHCTBHSA
3apsDKEHHBIX TN OT BEJIMYMHBI 3apsJIOB M PACCTOSHUS MEXKITy TeJIaMH)

7.3 Onekrpuyeckoe moie. Hanpsok€HHOCTD anekTpuyeckoro nois. [lpuHiun cynepno3unuu
3IEKTPUIECKHUX NOoJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocutenu »nekTpudeckux 3apsaoB. DJIEMEHTapHBINH 3ieKkTpudeckuil 3apsna. CtpoeHwme
atoma. [IpOBOTHUKY 1 TUDNIEKTPHUKH

7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsaa

7.6 DNEeKTPUYECKUNA TOK. YCIIOBHS CYIIECTBOBAHHS DSJIEKTPUUECKOTO TOKa. VcTouHUKH
MTOCTOSTHHOTO TOKa

7.7 JleficTBHSI AIEKTPUIECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MarHUTHOE). DJICKTPUIESCKHUI
TOK B JKHJIKOCTSX U ra3ax

7.8 Onekrpudeckas 1emnb. Cuiia Toka. DJIEKTPUIECKOe HAPsHKEHNE

7.9 CompoTHBIICHHE TPOBOTHUKA. Y JICIHPHOE COMPOTUBIICHHUE BEIIECTBA

7.10 3akoH OMa 17151 y9acTKa Henu

7.11 ITocnenoBarensHOE M MAapAIUIEIbHOE COEAMHEHNE IPOBOJHUKOB

7.12 PaboTta 1 MOIIIHOCTH 3eKTprudeckoro Toka. 3akoH Jlxoyns — Jlenma

7.13 DJNeKTpUUecKre IIeNd W TOTPEOUTENN AJIEKTpUYeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

7.14 ITocTosiHHBIE MarHuThl. B3auMo1elicTBIE TOCTOSTHHBIX MAarHUTOB

7.15 MaruauTtHoe nosie. MarautHoe nmoJie 3eMJIM U €ro 3HaueHHUe JUIsl dKU3HU Ha 3emiie

7.16 OmneiT Opcrena. MarauTHOE TOJIe IEKTPUIECKOTO ToKa. [IprMeHeHne 3IeKTpOMarHuToB
B TEXHHUKE

7.17 JleiicTBe MarHUTHOrO MOJII HAa MPOBOAHHMK C TOKOM. DJIEKTPOABUIaTENb MOCTOSHHOTO
ToKa. Mcronp30BaHue 21IEKTPOABUraTeNEH B TEXHUUECKUX YCTPOWCTBAX M HA TPAHCIIOPTE

7.18 OmneiTel Papanes. SBiIeHUE dIEKTPOMAarHUTHOW HHAYKIWH. [IpaBwo JleHia

7.19 Onexrporeneparop. CrocoOb! MOMy4YeHUs INEKTPUIECKON SHEPTHH. DIEKTPOCTAHIIMHA Ha

BO300HOBIISIEMBIX HCTOUYHHKAX OHCPIUn




7.20

IIpakTraeckue paOOTHI:

OMNBITHI 110 HAOIOICHUIO AISKTPHU3AINH TSNl MHAYKIIUEH U ITPH COMPUKOCHOBESHUH.
UccnenoBanue NeHCTBUS SIEKTPUUECKOTO TIOJIS HA MIPOBOIHUKH U TUIJICKTPHKH.

Co6opxka u mpoBepka pabOTHI AMEKTPHICCKON IIEITH TTOCTOSTHHOTO TOKA.

W3mepenue u peryarpoBaHUe CHITBI TOKA.

W3mMepeHue u perynupoBaHue HAPSKCHHUSL.

HUccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, UIYIIET0 4epe3 Pe3UCTOp, OT COMPOTHUBIICHUS
pes3urcTopa U HampsDKEHHS Ha PE3UCTOope.

OMnBITHI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh 3JIEKTPUUSCKOTO COMPOTHUBIICHUS IPOBOIHUKA
OT €ro0 JUTMHBI, IDIOIIAIH ONEPEIHOT0 CCUCHHS U MaTepraa.

[IpoBepka mpaBuiIa CIOXKEHHS HATPSHKEHUH MPHU MOCIENIOBATEIILHOM COCAHHEHUH JBYX
pesuctopoB. [IpoBepka npaBuia s CHIIBI TOKA MPH MapajUIeIbBHOM COSAMHEHUU PE3HC-
TopoB. OnpeneneHne paboThI ANIEKTPUIECKOTO TOKa, WAYIIETro qepe3
pesucrop. OnpesieIecHHe  MOIIMHOCTH  JJEKTPHYECKOTO  TOKA,  BBIICIAEMON  Ha
pesuctope. VccnenoBanrue 3aBUCUMOCTH CHIIBI TOKa, MIYIIETO Yepe3 JIAMIIOYKY, OT Ha-
npsbkeHuss Ha Hell. Ompenenenne KIIJ| Harpesatens. MccnemoBaHue MarHUTHOTO
B3aWMOJICHCTBUSl TIOCTOSIHHBIX MAarHUTOB. 3ydeHHe MArHUTHOTO TMIOJIS TTOCTOSIHHBIX
MarHUTOB NPU UX 00BEITUHEHUH U pa3jencHun. McecnenoBanue NeHCTBUS SIIEKTPUIECKOTO
TOKa Ha MAarduTHYKO CTPCIIKY. OHI)ITI)I, ACMOHCTPUPYIOINIUC 3aBUCUMOCTL  CHJIbI
B3aUMOJICHCTBUS KATYIIKKM C TOKOM M MAarHWTa OT CHJIBI TOKAa M HAmpaBliCHUS TOKa B

Karyuike. M3yueHnue JeHCTBUA MarHUTHOTO OJIA Ha MPOBOJIHUK c
tokoM. KoHCTpyHpoBaHue W wu3yueHHe paboThl 3jekTpoxaBurarens. M3mepenue KIIJI
3JIEKTPOJIBUTaTEIbHON yCTaHOBKHU. OTIBITHI o HCCIIEIOBAHUIO SIBJIEHUA

ANEKTPOMAarHUTHOW HWHAYKLMH: HCCIENOBAHME HW3MEHEHUW 3HAYCHUSI M HAIpPaBIICHUA
WHJIYKIIMOHHOTO TOKa

7.21 Ousnueckue sSBICHUS] B MPUPOIC: ANEKTPUIECKUE SBICHHUS B aTMOC(epe, FNEKTPUIECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOE 1oJie 3eMiIH, Apeiid MOJIOCOB, POJIb MArHUTHOTO HOJIS
JUIS )KM3HU Ha 3eMJie, IOJISIPHOE CUSIHUE
7.22 TexHudyeckre ycTpOWCTBA: 3JIEKTPOCKON, aMIepMeTp, BOJBTMETP, PEOCTaT, CUYETUHK
JNEKTPUYECKOH  DHEPrWH,  OJIEKTPOOCBETHTENBbHBIE  NPUOOpHI,  HarpeBaTelbHBIC
ANEKTPONPUOOPHl  (IPUMEpBI), DICKTPUUECKUE IPEIOXPAHUTENH, SJIEKTPOMArHUT,
3JIEKTPOIBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPaTOpP HOCTOSTHHOTO TOKa
IIpoBepsiemblie 3JIeMeHTHI coep:KaHuA M0 Gpusnke 9 kiaace
Konx Konx
Dasacnal|Maneenta IIpoBepsieMble 31eMEHTHI COEePKAHUS
MEXAHUWYECKUE ABJIEHUA

8.1 Mexanunueckoe IBkeHHe. MartepuanbHas Touka. CrucreMa oTcuéra

8.2 OTHOCHTEJIFHOCTh MEXaHUYECKOTO ABHKECHUS

8.3 PaBHOMEpHOE IPAMONMHEHHOE IBH)KEHHUE

84 HepaBHomepHoe npsimonuHeiiHoe aBrxeHue. CpeaHss 1 MTHOBEHHAsk CKOPOCTh Tejla Ipu

HEPaBHOMEPHOM JIBHXKCHUHU
8.5 Yckopenue. PaBHOYyCKOpEHHOE MPSAMOJIIMHEMHOE IBI)KCHHE
3 8.6 CBobonHoe nmagenne. OnbiThl [anues
8.7 PaBHOMepHOE nBIKEHHE TIO OKpYKHOCTH. [lepmonm m dacroTa oOpamienus. JInnelHas u
yraoBast ckopocTH. LleHTpocTpemuTensHOe YCKOpEeHre

8.8 [TepBerit 3akoH HetoToHA

8.9 Bropoii 3akod HetoToHa

8.10 Tpernii 3akoH HproToHa

8.11 ITpuHIMn Cynepno3uunu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHHs: CUiia TPEHUS CKOJIBKEHUS, CUIIa TPEHUS TIOKOSI, APYTHe BUJIbI TPECHUS




8.14

Cuna TSDKECTH Y 3aKOH BCEMHUPHOT'O TATOTCHUA. yCKOpeHI/IC CBO6OI[HOFO maacHus

Jsmwxenne mmaner Bokpyr Comnma. [lepBas kocMudeckas CKopocTh. HeBecomocTh u

8.15
neperpys3Ku

8.16 PaBHOBecue MaTepranbHOI TOUKH. AOGCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEPHOro Tena ¢ 3aKpeIUIEHHON OChblO BpaieHus. MomeHT cuibl. LleHTp
TSKECTH

8.18 Nmnynsc tena. MI3Menenne umitynbca. IMITyJIbC CHIIBL

8.19 3aKOH COXpaHEHUS UMITYJILCA

8.20 PeakTuBHOE NBIDKEHHE

8.21 Mexanndeckasi padoTa 1 MOILHOCTh

8.22 PaGota cun TsbkecTH, ynpyroctH, TpeHus. CBsA3b S3HEPIHH U pabOThI

8.23 [ToTeHLnanbpHass SHEPIHs TENA, IOHATOrO Hall IOBEPXHOCTHIO 3eMIIH

8.24 [MoTeHnManbHAS SHEPTHS CKATON MPYKHHBI

8.25 Kunernueckast sHeprus. Teopema 0 KHHETHYECKOM SHEPIUU

8.26 3aKOH COXPaHEHHUS MEXaHUUECKON SHEPIrUH
[IpakTrdaeckue pabOTHI:

Omnpenenenue cpeHEH CKOPOCTH CKOJNBXCHUS OpycKa WM JBWKCHUS IIApUKa IO
HAKJIOHHO# TutockoctH. OmnpeieneHre YCKOPEeHHs Tejla MpHU PaBHOYCKOPEHHOM JIBH)KECHHU
10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBIDKCHHH Oe3
HayaJlbHOW CKOPOCTH.

8.97 [TpoBepka TUMOTE3bI: eCin MU PABHOYCKOPEHHOM JIBIKEHHH 0e3 HavalbHOH CKOPOCTH

MYTH OTHOCATCS KaK PsJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMECHH
OJTMHAKOBBI.
I/ICCHGILOBaHI/IC 3aBUCUMOCTH CHWJIBI TPCEHUA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOT'O
nasnenus. OnpeneneHre KodQQUIMEHTa TPEHUS CKOIbKeHUs. OnpeneneHue xKECTKOCTH
npyxuHbl. OnpenencHue paboThl CHIBI TPSHUS MPH PAaBHOMEPHOM JIBH)KCHUH Tela MO
TOPH30HTAIBHOM ToBepxHOCTH. OnpeneneHue paboThl CHIBI YIOPYrOCTH TpU TMOABEME
rpy3a ¢ UCIOJIb30BAHUEM HETIOIBHIKHOTO U MOJIBHKHOTO OJIOKOB

828 dusnyeckue SABJICHUS B MpUpOAC: MPUIIMBBI U OTJIMUBBI, ABHXCHHUC INIAHCT Conueynon
CHCTEMBbI, PEaKTUBHOE JIBKCHUE KUBBIX OPTaHHU3MOB

8.29 TexHHUECKHE YyCTPONCTBA: CIHMIOMETP, JATUYUKH TIOJOXKEHHS, PACCTOSHHS U YCKOPEHHUS,

paKeTsl

MEXAHWYECKUE KOJIEBAHW A Y BOJIHBI

KonebarensHoe apmxkenne. OCHOBHBIE XapaKTEPHCTHKH KOJeOaHHMH: TEpHOA, YacToTa,

9.1
aMIUTUTYaa

92 Maremaruyeckuil U Ipy>KUHHBIA MasTHUKH. [IpeBparienne sHepruu npu KonedareIrHOM
JBVOKCHUN

9.3 3aryxaromue konebanus. Boinyxaennslie konebanus. Pezonanc
Mexanndyeckne BONHBL. CBONCTBA MEXaHMUYECKHMX BOJIH. lIpomosnbHBIE M TONEpedYHBIE

94 BOJIHBI. /[n1HA BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHusl. MexaHM4eCKUE BOJIHBI B TBEPIOM
TeJe, CCUCMHUYCCKHE BOJIHBI

9.5 3Byk. ['pomMkocTh 1 BeicOoTa 3ByKa. OTparkeHne 3ByKa

9.6 WNudpasByk u ynbTpa3zByk
[pakTudeckue paboTHL:
Omnpenenenue 4acTOTHl U IEPHUOJIA KOJIeOaHUH MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenue 4acTOTHl U IEPUOJIA KOJIeOaHUH NPYKMHHOTO MasgTHHKA

9.7 HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOaHMI MOJBEIIEHHOTO K HUTH TPy3a OT JITHMHBI
HUTH. MccnenoBanue 3aBUCUMOCTH Tepro/ia KojieOaHuH MPY>KMHHOTO MasgTHHKA OT MacChl
rpy3a. IlpoBepka He3aBHCHMOCTH IepHOAa KojeOaHWH Ipy3a, MOABEIIEHHOTO K HUTH, OT
MaccChI Tpy3a 1 KECTKOCTHU MPYKUHBL. M3Mepenne yckopeHns cBOOOTHOTO MajeHNs

98 ®If3nqe01<ne SBIIEHUSI B TIPUPOZE: BOCHPHATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHHE,
ceiicMrYecKre BOJHBI, IyHAMH, 9XO0

9.9 TexHUYecKHe yCTPOMCTBA: IXOJIOT, UCTIOIB30BAHKE YIbTPa3BYKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE T10OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI




101 OJIEeKTpOMAarHUTHOE IoJIe. DJEKTpOMarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

10.2 [Ixana 31eKTpOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BomHOBEIE CBOICTBa cBeTa

104 [IpakTuueckue pabOTHL:
W3yuenne cBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C IOMOLIbIO MOOMIIBHOTO Teae(oHa

105 dusnyeckue SBIEHUS B TpUpPOJe: OMOJIOTMYECKOe [EHCTBHE BHIUMOIO, YIbTpa-
(hM0JETOBOTO U PEHTTCHOBCKOTO H3JIy4CHUH

10.6 TexHHUECKHE yCTPOICTBA: HCIIOIB30BAHUE IIEKTPOMATHUTHBIX BOJIH VIS COTOBOM CBS3U

CBETOBBIE SBJIEHUA

111 JlyueBas moznens cBeta. cTouHnKY cBeta

11.2 [IpssMonmHEHHOE pacIpoOCTpaHEHUE CBETA

11.3 Otpakenne cBeta. [1mockoe 3epkaiio. 3aKOH OTpaKCHHS CBETa

11.4 [Ipemomnenue cBera. 3akoH mpenomiieHus ceeta. [loaHOe BHYTpeHHEEe OTpakeHHe CBETa

115 JIunza. Xox mydeit B muH3e

11.6 OnTudeckas cucreMa doToarapara, MUKPOCKOIIA U TeJIeCKoIIa

11.7 I'ma3 kak onTrueckas cucreMa. bIrm30pyKoCTh U JaTbHO30PKOCTh

118 Paznoxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CrioyKeHNE CIIEKTPAIbHBIX I[BETOB.
Hucnepcus ceeta

11 [IpakTuueckue paboOTHL:

HccnenoBanre 3aBUCHMOCTH yTJia OTPaKEHUSI CBETOBOTO JIy4a OT YIJia MafeHusl.
Wzyuenne xapakTepuCTHK H300paskeHHs IPEAMETa B IUIOCKOM 3epKaie.
UccnenoBanre 3aBUCHMMOCTH yTiia MPEJIOMJICHUS CBETOBOTO JIyda OT yrja MajeHus Ha

11.9 TPaHUIE «BO3AYX — CTEKIIO».
[omyuenune n300paXkeHMit ¢ TOMOIIBI0 COOMPAFOIIEH THH3HI.
Omnpenenenue HOKYCHOTO PaCCTOSIHUS M ONITUYECKOW CHITbI COOMPAIOIIEH JIMH3HI.
OMBITHI IO Pa3IOKEHHIO OETIOT0 CBETa B CIICKTP.
OmnbITHI 10 BOCIPHUATHUIO LIBETA IPEAMETOB P UX HAOMIOIECHUN Yepe3 LBETOBbIC (DHIIBTPHI

11.10 dusnueckue sBneHUs B npupoze: 3atMeHuss ConHua u JlyHbl, BETa TeJ, ONTHYECKHE
siBIIeHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11 TexHUYeckue yCcTpoicTBa: OYKU, IEPUCKOT, (hoTOaNapaT, ONTHYECKHUE CBETOBOIBI

KBAHTOBBIE ABJIEHW A

121 OmnerTel Pesepdopna u miianerapras mojens atoma. Mozens atoma bopa

12.2 Ucnyckanue u nornomieHue ceera aroMoM. KBaHTsl. JInHeuaTsie criekTpsl

12.3 PagnoakTuBHOCTE. ANb(a, OeTa- 1 raMMa-u3TydeHUs

12.4 Crtpoenue aromMHOro sipa. HykinonHas Moiens aToMHOro siapa. M30Tomst

125 PaagnoakTuBHbIC TpeBpanieHus. [lepuo monypacmaaa aTOMHBIX siJiep

12.6 SnepHbie peakiu. 3aKOHBI COXPaHEHHS 3apAJ0BOTO U MACCOBOTO YHCEN

12.7 OHeprus CBA3M aTOMHBIX siziep. CBsI3b Macchl M SHEPTHH

12.8 Peakruu cunTesa u aenenus saep. Ucrounuku sueprun CoHIA U 3BE3]T

12 12.9 SInepHas sHepreTuka. [[eficTBUE palMOAKTUBHBIX U3TYyYEHUI HA )KUBbIE OpPraHU3MbI

[pakTndeckue paboTHL:
Habnroenue CrtonTHbIX ¥ JIMHEHYATHIX CIIEKTPOB U3ITyUCHHSI.

12.10 HccnenoBanre TpekoB: W3MEPEHHWE JHEPrUM YacTULBIIO TOPMO3HOMY THyTH (IO
¢dotorpadusm).
Uzmepenue pagunoakTHBHOTO GoHA
dusnueckre SBICHUS B IMPHUPOJIE: €CTECTBEHHBIH pPajMOaKTHBHBIA (DOH, KOCMHUYECKHE

1211 JIy4Yd, paJdOaKTUBHOE H3JIy4YE€HHE NPHUPOTHBIX MHHEPAIOB, IEHCTBUE DPAaAMOAKTHBHBIX
W3TY4YEeHUHN Ha OpPraHKu3M YelIOoBeKa

12.12 TexHUUECKHE yCTPOICTBA: CIIEKTPOCKOI, HHANBUAYAIBHBIN 103UMETp, Kamepa Bunbcona




IIpoBepsiembie Ha OI'D no pusnke TpedGoBaHus K pe3yJbTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon IIpoBepsieMble TpeOOBaHUS K MPeAMETHBIM pPe3yJIbTaTaM 0230BOI0 YPOBHSI OCBOCHHS
NPoOBEPsIEMOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHUs HA OCHOBE
TpeOoBaHUS OrocC
1 [loanmanne pomn ¢(U3WKM B HAyYHOW KapTHHE MHUPA; C(DOPMHPOBAHHOCTH 0a30BBIX IIpeI-

CTaBJICHUI O 3aKOHOMEPHOM CBSI3U W MO3HABAEMOCTH ABJICHUN MPUPOJIbI, O POJIM SKCIIEPUMEHTA
B (M3HKE, 0 CUCTEMOOOpa3yromei poiau (PU3MKK B Pa3BUTHH SCTECTBCHHBIX HAyK, TEXHHKH U
TEXHOJIOTHH, 00 IBOJIOIUY (PU3MUECKUX 3HAHUN U WX POJIU B IEIIOCTHON €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJE€ POCCHUUCKUX W 3apyOeXHBIX YYEHBIX-(GU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOIECCOB OKPYIKAIOIIET0 MUPA, PA3BUTHE TEXHUKH U TEXHOJOTUH

2 3HaHus O BHJAX MaTepud (BEIIECTBO H MOJE), O JBW)KEHHUH KaK CHOCO0E CYIIeCTBOBaHHUS
MaTepuy, 00 aTOMHO-MOJIEKYJIIPHOIM TEOpUHU CTPOEHUS BEILECTBA, O (PU3UUECKON CYLTHOCTH SIB-
JeHUH TpUpoIbl (MEXaHHYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBaHTOBBIX); YMEHUE
pasznuuaTh SBJIEHMS 10 OINMCAHUI0 UX XapaKTepHBIX CBOMCTBHM HAa OCHOBE OIBITOB,
JEMOHCTPHPYIOIIMX JaHHOe (U3UYECKOe SBJICHHE; YMEHHE pAacllo3HAaBaTh IPOSBICHUE
W3yYCHHBIX (PU3MYECKUX SBJICHUH B OKPY’KAIOIIEM MHUPE, BBIIEIAA MX CYLICCTBEHHBIC CBOMCTBA
(mpu3HaKn)

3 Bnanenne ocHOBaMHM TOHATHUIHOTO ammapaTa W CHMBOJHYECKOTO S3bIKa (U3UKH |
WCIONB30BaHUE UX JUIA pelIeHHs Y4eOHBIX 3a1ad; yMEHHE XapaKTepHU30BaTh CBOWMCTBa TeJ,
(u3nuecKue ABJICHUS U IPOLIECCHl, NCNONb3Ys (PyHAAMEHTANIbHbIE H SMIMPHUECKIE 3aKOHbI

4 YMeHHe OnUChIBaTh U3YUYCHHBIC CBONCTBA TEN W (DPU3UUCCKUE SBICHMUS, UCTIONB3Ys (DU3MUECKUE
BEITUYUHBI
5 Bragenne ocHOBaMH METOJIOB HAYYHOTO ITO3HAHUS C YIETOM COOJIOCHUS MPaBHII 0€30IaCHOTO

Tpyaa: HaOmroAeHNue (PU3NIESCKUX SIBICHUH:

YMEHHE CaMOCTOSITEJIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M3 IaHHOrO Habopa
000pYAOBaHHS MO0 WHCTPYKLIWH, OMHCHIBATH XOJ OIBITA M 3allUCHIBATh €r0 pe3yibTaThl, Gop-
MYJIMPOBATh BBIBOJIBI;

MPOBEACHUC TPAMBIX U KOCBCHHBLIX I/I3MepeHI/II\/'I (1)I/I3I/I‘ICCKI/IX BCJIMYMH: YMCHHUEC IUIaHUPOBATH
HU3MEpPEHUs], CaMOCTOSITEIbHO COOHMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY II0 HHCTPYKIIWH,
BBIYHCIISATH 3HAYCHHE BEJIMYMHBI U aHAITM3UPOBATh TOJyYeHHbBIE PE3yJIbTAThI C YYETOM 3a/1aHHOM
MOTPEITHOCTH PE3YJIbTaTOB H3MEPEHHH;

MPOBEICHNE HECIOKHBIX HSKCIEPUMEHTAIBHBIX HUCCIECIOBAHUH; CaMOCTOSTENIbHO cOOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOJHUTH HCCIEJOBAaHHWE MO HWHCTPYKIHMH, IPEICTABIISATH
MOJTyYCHHBIE 3aBUCHMOCTH (M3MYECKMX BEIMYMH B BHUJE TaONWI W rpaMKoOB, yYHTHIBATH
MOrpCIHOCTH, JACJIaTh BBIBOALI 110 PE3YJIbTaTaM MCCICIOBAHUA

6 [NoHnmMaHue XapaKTEepHBIX CBOWCTB (U3MUECKUX Mojelieil (MaTepuaibHas TOYKa, abCOIIOTHO
TBEPAOE TENO, MOJIENH CTPOCHHS T'a30B, KHUAKOCTEN U TBEPABIX TN, IIaHETApHAs MOJIENb aTOMa,
HYKJIOHHasl MOZEJIb aTOMHOIO $i7jpa) U yMEHHE HMPUMEHSTb MX Uil OOBsICHEHHs (PU3NUECKUX
IIPOLIECCOB

7 YMmeHne OOBICHATh (U3MYECKUE TPOIECChl W CBOWCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalMil IPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBIABIIATh IPUUNHHO-CIIEACT-
BEHHBIC CBSI3U M CTPOUTH OOBSCHEHUE C OMOPON HAa U3yUYEHHBIE CBOWCTBA (PM3MUECKHX SIBICHUH,
(hm3nyecKue 3aKOHbI, 3AKOHOMEPHOCTH M MOJIETTH

8 YmMmenue pemiate pacuéTHple 3a7auu (Ha 0aze 2 — 3 ypaBHEHHI), UCTIOIB3YS 3aKOHBI U ()OPMYIIBL,
CBsI3BIBAIONINE (DM3MUYECKUE BEIUYMHBI, B YACTHOCTH, 3allUChIBATh KPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIIATE HEJOCTAIONINE JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYJIBI, HEOOXOMUMBIC IS €&
pemieHusi, UCTIOIL30BaTh CIIPABOYHEIE JAaHHBIE, MPOBOJUTH PAcCUYEThl M OICHUBATH PEANTHCTHY-
HOCTh TIOJIYYCHHOTO 3HAYCHUs (PU3UYECKON BEIMYUHBI; YMEHHE OIPEICNSITh Pa3MEPHOCTh
(hM3UIeCcKOi BETMIMHBI, TTOJIYICHHON NIPH PEIICHIUH 3a/1a91

9 YMeHne XapakTepru30BaTh MPUHIIUIIBI JEHCTBHS TEXHHUECKHX YCTPOWCTB, B TOM YHCIE OBITOBBIX
npuOOPOB, W MPOMBIIUIEHHBIX TEXHOJOTMYECKHX IIPOLECCOB IO HMX OINHCAHUIO, HCIIONB3YS
3HaHMsI O CBOMCTBaX (PM3MUECKHUX SIBICHUHM M HE00X0AuMble PU3HUECKHE 3aKOHOMEPHOCTH

10 YMeHrne HCcHonabp30BaTh 3HAHUS O (1)I/ISI/I‘I€CKI/IX SIBJICHUSAX B HOBC@HHCBHOﬁ KHW3HU JIA
obOecrnieuyeHus1 0E30MACHOCTH IMPH OOpAIeHHH ¢ OBITOBBIMM IPHOOpAMH W TEXHHYSCKUMHU




YCTpOMCTBaMHU, COXpaHEHHs 3IO0POBbSI M COOIIONCHHS HOPM OKOJIOTHUYECKOTO TOBEICHHS B
OKpY’KaroIeH cpesie; MOHNMaHUue HeOOXOIUMOCTH TPUMEHEHHS JOCTHIKCHUN (DU3UKU U TEXHO-
JIOTUH ISl PAIlIOHATBHOTO MPUPOIOTOIB30BAHHIS

11 OmnbIT MoucKa, mpeoOpa3oBaHUs W MPEICTABICHUS WHPOPMALUH (U3MYECKOTO COACPIKAHUS C
WCIIONIb30BAaHUEM  WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHI, YMCHHE  OILICHUBATh
JIOCTOBEPHOCTh TOJy4YEeHHONH MH(OpPMAIIMKA HA OCHOBE MMEIOIIUXCS 3HAHUHM U JIOMOJIHUTEIbHBIX
HMCTOYHUKOB; YMEHHE HCIIOJIb30BaTh IIPH BHITIOJHEHUN y4eOHBIX 3alaHUil HAYYHO-TIOMYJISIPHYIO
muTepaTypy  (HM3MUYECKOTO  COAepXKaHWs, CIPaBOYHBIE  MaTepPHallbl, PECYpChl  CETH
NuTepHer; BnageHne 0a30BHIMH HABBIKAMU IMPEOOpa3oBaHusi WH(GOPMAIUHN U3 OJTHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIICHWS Ha
OCHOBE HH(OPMAIINN U3 HECKOIBKUX NCTOYHIKOB

Ilepedyenn 31eMeHTOB coepxaHusi, IpoBepsieMbIX Ha OI'D no gusuxe

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SBJIEHUA
1.1 | Mexanuueckoe nBmkeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTH IBIKCHHUS
1.2 | PaBHOMepHOE 1 HepaBHOMEepHOE ABMKeHUE. CpenHsis ckopocTh. DopMyna Il BHIYUCICHHS CpeAHEN CKOPOCTH:
v =S/t
1.3 | PaBHOMepHOE npsAMOIMHENHOE ABUAKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT BPEMEHU B CIIy4ae paBHOMEPHOTO
MPSIMOJIMHEWHOTO JBWKEeHHA: I paQukr 3aBHCHMOCTH OT BPEMEHH IS TPOEKIUU CKOPOCTH, IPOCKIIHU
MepeMeleHH s, IyTH, KOOPAUHATHI P paBHOMEPHOM IPSIMOJIMHEHHOM JBHU)KEHUHU
1.4 | 3aBUCUMOCTb  KOOpJIMHATBl TeJda OT BPEeMEHH B Clydae pPaBHOYCKOPEHHOTO  MPSIMOJIMHEWHOTO
IBIKEHUA: DOpMysIbl A1 MPOEKUUU MEPEMEUICHUs, MPOCKUUU CKOPOCTH M IPOCKLIUH YCKOPEHUS HpHU
PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM IBMKEHUH: [ padviKi 3aBUCHMOCTH OT BPEMEHH JIJIsl IPOCKIIMU YCKOPEHUS,
MPOEKIIUKM CKOPOCTH, NPOEKIUH TNEepeMEIIeHNs, KOOpJAWUHAThl MpPHU PpPaBHOYCKOPEHHOM NPSMOJIMHEIHOM
JBHKEHUU
15 | CBoOonHOe nanenue. @opMyIibl, OMUCHIBAIOIINE CBOOOAHOE MAZCHUE Teja 110 BEPTHKAIH (IBM)KEHUE Tejla BHU3
WM BBEPX OTHOCUTEIHLHO MOBEPXHOCTH 3emin). I'padmku 3aBUCIMOCTH OT BPEMEHH ISl IIPOEKIIUHN YCKOPEHUS,
MPOEKIMH CKOPOCTH U KOOPAMHATHI P CBOOOTHOM TAaJICHUU TeJa 10 BEPTHKAIH
1.6 | CkopocTb paBHOMEPHOTrO ABMIKEHUS TeNa Mo oKpyxkHocTH. Hanpasnenue ckopoctu.dopmyiia fisl BEIYACIECHUS
CKOPOCTH 4epe3 paJinyCc OKPYKHOCTH U mepuon oOpamenus:LleHTpocTpemMurensHoe yckopenue. Hampasnenue
LEHTPOCTPEMUTEIHHOTO yCKOopeHus. @opmyna Juis BeMucieHus yekopenus:@opmyna, cBA3bIBaIOIast IEpUoO U
4acTOTy OOpaIeHusl:
1.7 | Macca. IlnotHoCTb BemecTBa. @opMyiia Jisi BBIYUCICHUS INIOTHOCTHU:
1.8 | Cuna — BexkropHas (usnueckas BenuuuHa. CIoxeHHe Cuil
1.9 | ‘Bnenue nnepuuu. Ilepssiii 3akoH HeroToHa
1.10 | Bropoii 3akon Hetorona: CoHanpaBlIeHHOCTh BEKTOpA YCKOPEHUS Tella M BEKTOpa CHIIBI, NEHCTBYIOLIEH Ha TENo
1.11 | B3aumogeiictBue ten. Tpetuit 3axkoH HproToHa:
1.12 | TpeHne nokos U TpeHHe CKONMbXeHHs. PopMyra I BEIYUCICHHUS MOIYJIS CHITBI TPEHUS CKOJBKEHUS:
1.13 | Hedopmanus tena. Yopyrue u nHeynpyrue aedpopmannu. 3akoH ynpyroi nedpopmanun (3akoH ['yka):
1.14 | Becemupnoe Tsarorenne. 3aKkoH BCEMHUPHOTO TSATOTEHUS:
Cuna TspKecTd. Y CKOpeHHe CBOOOIHOTO Na/IeHHS.
dopmyna IS BEIYUCICHUS CHJIBI TSHKECTH BOJIM3K TIoBepXxHOCTH 3emun: F = mg.
JiBmxkenne maneT Bokpyr Comaia. IlepBast kocMudeckast ckopocTs. HeBecoOMOCTh 1 neperpy3ku
1.15 | Mmnynbe Tena — BekTopHas pusndeckas BeIMUHHA.
Nwmnynec cucreMsl Ten. M3Menenune nmmynbsca. UMIynsc cuiisl
1.16 | 3aKOH COXpaHEHUS UMITYJIbCa I 3aMKHYTONH CHCTEMBI TEI:
PeakTuBHOE NBIKEHIE
1.17 | Mexanuueckas padora. @opmyia aj1s BEIUMCIECHUS PaOOThI CHIIBL:
MexaHnyecKkasi MOIIIHOCTb:
1.18 | Kunerndeckas v moreHnuanbHas sneprusi. DopMysa ajs BEIYUCICHUS KHHETUYECKON YHEPTUH:

TeopeMa o kuHeTHUYeCcKoM 3Hepruu. DopMmyia A BBIUUCICHUS MOTEHIIMATBHOW SHEPrUU TeJa, MOJHATOrOHAll




3emiéii:

1.19 | Mexanuueckas >HEprusi:
3aKkoH coxpaHEHHUs1 MexaHuuecko sHepruu. PopMmyna Ois 3aKOHA COXPAHEHUS MEXAaHUYECKON IHEpruu B
OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparienre MEXaHUYECKON SHEPTUH NPU HAIUMYUU CHIIBI TPCHHUS.

1.20 | IIpocTeie MexaHU3MBL. «30J0TOE MPABUIO» MEXAHUKH.
Poraar. Moment cubr: M - FL.
YcnoBue paBHOBecHsI peruara:llonBrkHbBIN 1 HemoABMKHBINA Ooku. KITJI mpocThIX MEXaHU3MOB,

1.21 | HdaBnenue TBEpIOrO TEMNA.
®dopMyna 1Sl BRIYUCICHUS TaBIeHUs TBEPAOTO Tena:
JaBnenue raza. ATMochepHoe TaBiIcHHE.
I'uapocTtaTyeckoe gaBiaeHUE BHYTPH KHUIKOCTH.
dopMyna Jj1s1 BRIYUCICHUS TaBICHUS BHYTPH KUJKOCTH:

1.22 | 3axou ITackans. ['unpaBnudeckuii mpecc

1.23 | 3axon Apxumena. @opmyna sl OIpeIeICHUS BEITAIKUBAIONIEH CUJIBI, TEUCTBYIOIIEH HA TENO, OTPYKEHHOE B
JKUJIKOCTh WM Ta3:Y cJIoBHE IUIaBaHus Tena. [lnaBanue cyioB U BO3TyXOIUIaBaHUE

1.24 | MexaHndeckue KoneOaHMs. AMIUIMTYIa, TIEPHOI M dacToTa KojebOaHuil. DopMyia, CBI3BIBAIOMIAS YaCTOTy H
neproy KoJaeOaHuil:

1.25 | MaTtemaTHuecKuii U Py KUHHBIN MasiTHUKH. [IpeBparieHie SHepTruu Mpu KojiebaTeTbHOM IBUKEHUH

1.26 | 3aryxaromue konebanus. BeinykneHnbpie konebanus. Pesonanc

1.27 | Mexanndeckue BonHbI. [IpononbHBIE M MONepedHble BOJHBI. J[IMHAa BOJHBI U CKOPOCTh paclpOCTpaHEHUs
BOJIHBL:

1.28 | 3Byk. I'poMkocTh m BbIcOTa 3BykKa. OTpa)KeHHWE 3BYKOBOW BOJIHBI Ha TpaHHIE ABYX cpen. MH]paszByk u
YIBTPa3BYK

1.29 | IIpakmuyeckue pabomoi
Nsmepenne cpeaHe TUIOTHOCTH BEIIECTBA; apXUMEOBOM CHIIBI; JKECTKOCTH MPYKUHBL; KO3(DPHUIIMEHTa TPeHUS
CKOJIBYKEHUS, paOOThl CHIIBI TPEHHS, CHJIBI YIPYTOCTH; CPEIAHEH CKOPOCTH JBM)KCHUS OpycKa MO HAKIOHHOU
TUIOCKOCTH; YCKOPEHUs OpycKa MpH ABMKCHUH 110 HAKJIOHHOH IIIOCKOCTH; YacTOTHI U TIEpHo/ia KojeOaHuii Mare-
MaTHYeCKOTO MAasTHHKA; YacTOTHl M Tepuojia KoJeOaHWH TMPYKWHHOTO MAasTHUKA; MOMEHTa CHIIBI,
JNEHCTBYIONIET0 Ha phlYyar; paboThl CHIIBI YIPYTOCTH MPH MOABEME TPy3a C MOMOIMIBIO HEMOIBHKHOTO OJIOKa;
paboThI CHITBI YIPYTOCTH TIPU MOIBEME I'py3a C TOMOIIBIO TOABMXKHOTO OJI0Ka.
HccnemoBanne 3aBUCUMOCTH apXUMENOBOW CHIIBI OT O0BbEMa TOTPYKEHHOW YaCTH Tellda W OT IUIOTHOCTH
JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKHUBAIOMICH CHUJIBI OT MAacChl TeJa; CHIIBI TPEHUSI CKOJBXKEHHSI OT CHJIBI
HOPMAJILHOTO JIaBJIEHUS W OT POJia MOBEPXHOCTH; CHUJIBI YNPYTOCTH, BO3HUKAIOIICH B MPYXKWHE, OT CTETICHU
nedopmaliy MpyKUHbBI; YCKOPEHHs OpycKka OT yrila HaKJIOHa HaIpaBIIsIONICH; Tieprojia (4acToThl) KoJieOaHU
HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEPUOJIa KOoJIeOaHNH PYKUHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH
MIPYKUHBI; UCCIIEIOBAHNE HE3aBUCUMOCTH TIEPHO/ia KOJIeOaHUi HUTSHOTO MasiTHUKa OT Macchl Tpy3a. [IpoBepka
YCIIOBHSI paBHOBECHS pblyara

1.30 | Qusuueckue sereHus 6 npupode: IPUMEPHI JBIKEHHUS C Pa3IUYHBIMH CKOPOCTSAMH B JKUBOW M HEXHBOU
NpUPOJE, ACHCTBUE CUJIBI TPEHUS B MPHUPOJE U TEXHUKE, NPUIUBBI U OTJIMBBL, JBHKEeHHE m1aHeT CoJHEYHOU
CHUCTEMBI, PEAKTUBHOE JIBUKCHHME JKUBBIX OPraHU3MOB, PbIYard B TeJIe YEJIOBEKa, BIMSIHHE aTMochepHOro
JABJICHUSI Ha J>KUBOW OpraHu3M, IUTaBaHHWE PBIO, BOCHPUATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSCECHHUE,
CEeHCMUYECKUE BOJIHBI, IIyHAMH, X0

1.31 | Texnuueckue ycmpoticmga: CHUAOMETP, NATYUKU TIOJOKEHHUSA, PACCTOSHUS U YCKOPEHHUS, JHUHAMOMETD,
TIOAIIAITHAKY, PAKEThl, phIYaAr, TOABHXHBIA W HETIOABMKHBEIM OJOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHM3MBI B OBITY, COOOIIAIOMNEcs COCYbl, YCTPOWCTBO BOJONPOBOA, THAPABIMYECKUI TIPecc, MaHOMETD,
OapomeTp, BEICOTOMEP, MOPITHEBON HACOC, ApEOMET], 3XO0JIOT, UCTIOIH30BAHNE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHUA

2.1 | OCHOBHbIE MOJOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BellecTBa. Mojenu TBEPAOro, KUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHMIA BenlecTBa. Kpucrammyeckue n amopdHbIe Tena

2.2 | JBmwxkenune wactur] BemiectBa. CBSA3b CKOPOCTH JIBIKEHHS YaCTHUI[ C TEMIIEpaTypoil. bpoyHOBCKoe ABMKEHHE,
b dy3us

2.3 | CmauuBaHUE U KaWUISPHBIC SIBICHUS

2.4 | TemnnoBoe paclIMpEeHUE U CKATHE

2.5 | TennoBoe paBHOBECHE

2.6 | Buyrpennss sHeprus. Pabora u Teronepeada Kak criocoObl N3MEHEHHS BHYTPEHHEH SHEPTHH




2.7 | Buasl Temionepenayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyUCHHE

2.8 | Harperanue u oxnaxaenue teia. KonuyecTBo TemioThl. Y enbHas TeI0EMKOCTb:

2.9 | 3aKOH COXpaHEHUsI SHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEIUIOBOrO OayiaHca:

2.10 | Ucnapenne u koHpeHcamws. l3MeHeHWe BHYTpEeHHEW OSHEpPrUM B MPOIECCe HCMApEeHUs W KOHACHCAIHH.
Kunenwne sxuaxocty. Y aenpHas Termiora napoobpasosanus: L = Q/m

2.11 | BmaxnocTts Bo3ayxa

2.12 | [lnaBnenne u xpucramnuzanug. M3MeHeHUE BHYTPEHHEW DSHEPruM MNpU IUIABJICHUUM U KPUCTAIUIU3AIMH.
Y nenbHas TEIIOTAa IUIABJICHUS:

2.13 | BHyTpeHHss S5HEprHsl CropaHus TOIUTMBA. Y JebHAs TEIJIOTa CropaHus Toruea: ( = Q/m

2.14 | llpunnmmer paboTe! TemmoBbix aeurarenei. KI1/1 rermoBoro nuraremns

2.15 | Ilpakmuueckue pabomul
M3mepenne yaenbHON TEOEMKOCTH METAUIMYECKOrO IIMIMHIIPA; KOJWYECTBA TEIIOTHI, MOTYYEHHOTO BOJOM
KOMHATHOH TeMIeparypbl (DUKCHPOBAaHHOW MacChl, B KOTOPYIO OIYIEH HArpeThld IIMIMHAP; KOJUYECTBa
TEIUIOTHL, OTJAHHOTO HArpeThIM [HJIMHIPOM, TOCIE OITyCKaHWs ero B BOXYy KOMHATHOW TeMIIEpaTyphl;
OTHOCUTEIBHOM BIQXKHOCTH BO3/AyXa; VYACIbHOM TEIUIOTHl IUIaBJIeHUs Jibnaa. McciaenoBanue HW3MEHEHUS
TEMIIEPATypPhl BOJBI MIPH PA3JIUYHBIX YCIOBHUSX; SBJICHUS TEINIOOOMEHA TPU CMEIIMBAHUH XOJIOJHOM U ropsuei
BOJIBI; TIPOIIECCa MCTIAPSHHS

216 | Qusuueckue asienus 8 npupoode: TIOBEPXHOCTHOE HATSHKEHNE W KAMJUISPHBIE SBICHUS B IPUPOJIE, KPUCTAILIBI B
npupoze, n3nydenne CosHila, 3aMep3aHne BoJ0EMOB, MOpCKUe Opu3bl; 00pa3oBaHHEe POCHl, TYMaHa, MHEesl, CHeTa

217 | Texnuueckue ycmpoticmea: KalWuIsApsl, MPUMEPHl HCIOJIb30BAHUSA KPUCTAIIOB, KUIKOCTHBIM TepMOMETp,
JaTYUK TEMIIEpPaTyphbl, TEPMOC, CHCT€Ma OTOIUICHHS IOMOB, THTPOMETPHI, IICUXPOMETp, MMapoBas TypOWHa,
JIBUTATEJIb BHYTPEHHETO CTOPaHUS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 | Onexkrpuszanus Teu. JlBa BuAa 3JE€KTPUUECKUX 3apsiIOB

3.2 | B3zaumogeiicTBue 3apsukeHHbIX Tell. 3akoH Kynona

3.3 | 3aKOH cOXpaHEHHs IEKTPUIECKOro 3apsia

3.4 | Onekrpuueckoe nojie. HanpspkEHHOCTD 3JEKTPUUECKOro moss. [IpuHiun cyneprno3uuny 3JeKTPUYECKUX MOJIeH
(Ha KaYEeCTBEHHOM YPOBHE)

3.5 | Hocurenn snextpudeckux 3apsnoB. JefcTBIE 3JIEKTPUIECKOTO OIS Ha dNIeKTpudeckue 3apsaasl. [IpoBonHUKY 1
JUDIIEKTPUKHU

3.6 | [locTosiHHBIN 3nekTpuueckuil Tok. JleicTBus anekTpuyeckoro Toka. Cuia Toka. Hampsokenue.
=g/t ,U=A/q

3.7 | DnexTpuueckoe COMpOTUBIEHUE. Y IENBbHOE ANEKTPUIECKOE CONTPOTHBIICHHUE!
R =pl/S

3.8 | 3axon Oma aist yyactka snektpudeckoit nenu: | = U/R

3.9 | IlocinenoBaTensHOE COEMHEHNE TIPOBOTHUKOB:
[lapannensHOE COeTMHEHNE TIPOBOJHUKOB PABHOTO COTIPOTHUBIICHUS:
CwMemnaHHbIe COSTUHEHHUS TPOBOJHUKOB

3.10 | Pabora u mormHOCTh 31eKTpUdeckoro Toka. A = Ult, P = Ul

3.11 | 3akon lxkoyius — Jlenua:

3.12 | OmeIiT DpcTena. MarHuTHOe 10JIe IPSMOTO MPOBOJIHHUKA C TOKOM. JINHUY MarHUTHON WHYKITHH

3.13 | MarauTHOe 10JIe TTOCTOSTHHOTO MaranTa. B3anMo1eiicTBre MMOCTOSITHHBIX MAarHATOB

3.14 | Je#cTBre MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM

3.15 | Omnbitel @apanes. SABneHue aneKTpoMarHuTHOU nHAYKIuK. [Ipapuso Jlenua

3.16 | /Ipakmuueckue pabomul
W3mepeHne SIEKTPUYECKOTO COMPOTUBICHHS PE3UCTOPA; MOIIHOCTH 3JICKTPUYECKOTO TOKa, pPadOThI
3NEKTPUIECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MIPOBOJHUKE (PE3UCTOPHI, JIAMIIOYKA), OT
HalpsDKEHUsT Ha KOHLIAX MPOBOJHUKA; 3aBUCHMOCTH CONPOTHUBIEHHUS OT JJIMHBI MPOBOJHUKA, IJIOLIAIU €ro
MONEPEYHOTO CEUECHUSI U YACIBHOIO COMPOTUBIICHHUSL.
[IpoBepka mpaBwia A DAESKTPUUECKOTO HAMPSDKEHUS TMPU TOCIEAOBATEILHOM COSAMHEHHUH ITPOBOIHUKOB;
MpaBWiia JJI8 CWIBI 3JIEKTPUYECKOrO0 TOKa NpPU MapalieIbHOM COSAMHEHUW NPOBOJIHUKOB (PE3UCTOPHI U
JIAMTIOYKA)

3.17 | Qusuueckue senenus 6 npupode. dIEKTPUIECKUE SIBIICHUS B aTMoc(epe, MIEKTPUIECTBO JKUBBIX OPraHU3MOB,

MarHuTHOE MoJie 3eMJIH, ipel TOIF0COB, POJIb MATHUTHOTO TOJIS JJIs )KU3HU Ha 3emlle, TIOJSIPHOE CHSIHUE




3.18 | Texuuueckue ycmpoiicmea: >IEKTPOCKOT, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETINK DIEKTPUUECKOW SHEPTHH,
AJIEKTPOOCBETHUTENIbHBIE ~ TPUOOpHI,  HAarpeBaTeNbHBIE  JJIEKTPONPUOOpPHI  (MPUMEpHI),  3JIEKTPHUYECKHE
MIpeIOXPAHNUTENH, YIEKTPOMATHUT, 3JIEKTPOABUTaTENlb IOCTOSIHHOTO TOKAa, TEHEPATOP MOCTOSTHHOTO TOKa

3.19 | DmexTpoMarauTHbIe BOJHEL [1IKana 37eKTpOMarHUTHBIX BOJTH

3.20 | JIyueBas monens cBeta. [IpAMOIMHEHHOE paclpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxenus cBeta. [Inockoe 3epkano

3.22 | lIpenomienune ceera. 3aKOH MPEIOMIICHHUS CBETA

3.23 | Aucnepcus cBeta

3.24 | Jlunza. Xon nydeit B mun3e. DokycHoe paccrosHue nH3bl. Onruueckas cuia tuasbl: D = 1/F

3.25 | I'ma3 kak onTudeckas cucrema. ONTHYECKHUE TTPHOOPHI

3.26 | Ilpaxmuueckue pabomul
N3mepenne onTryuecKoi cribl cOOMparoIeil TNH3bI, OKYCHOTO PACCTOSHIS cOOMparomiel JTHH3HI (TI0 CBOMCTBY
paBeHCTBa pa3MepoB MpeaMeTa 1 N300pakeHus], KOraa IpeIMeT paclojokeH B JBOWHOM (okyce), mokazaTess
MIpeIOMJICHHSI CTEKJIA.

Uccnenoanne cBoiicTBa M300pakeHNs, IOIYISHHOTO C TTIOMOIIBIO COOMPAIOIIEH JHH3BI; N3MEHEHHs (POKYCHOTO
pPacCTOSHUS IBYX CJIOXEHHBIX JIFH3; 3aBUCHMOCTH YTJIa MPEJOMJICHHSI CBETOBOTO Jyda OT yrJla TaJeHus Ha
TPaHUIE «BO3AYX — CTEKIIO»

3.27 | Qusuueckue saenenus ¢ npupode: 3atMenust ComHua u JIyHbI, IBeTa Tell, ONTHYECKUE SBICHHS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

3.28 | Texuuueckue ycmpoiicmea.: 04KH, IEPUCKOTI, (poTOAIIApaT, ONTHIESCKHE CBETOBO/IBI

4 KBAHTOBBIE SABJIEHUA

4.1 | PagnoaktuBHOCTE. ATb(a-, OeTa-, raMma-u3nydenus. Peakuun anbda-u 6era-pacnana

4.2 | Onbrter Pesepdopraa mo paccesanto anbda-dactuil. [manerapHas Mogens atoma

4.3 | CoctaB atomHoro sigpa. M3otonsl

4.4 | Ilepuon monypacmnaja aTOMHBIX SIAEP

4.5 | SnepHble peakuy. 3aKOHBI COXPaHEHHS 3apsIOBOTO U MACCOBOTO YHCEI

4.6 | Qusuueckue sereHus 8 npupooe: €CTECTBEHHBIH pPAJMOAKTUBHBIA ()OH, KOCMHYECKHE ITy4H, PaIHOaKTHBHOE
M3ITy4deHNe MPUPOTHBIX MUHEPAJIOB, IEHCTBIE PaIMOAKTHBHBIX M3ITyUYeHUH HA OPTaHU3M YeJIOBEeKa

4.7 | Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHANBUIYaIbHBIN T03UMETp, Kamepa BuibcoHa, sepHas sHepreTuka
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