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Barpam-burpa, 2023
MNOSICHUTEJIBHAS 3AIIUCKA

[IporpamMma 1o ¢u3MKEe Ha YPOBHE OCHOBHOTO OOIIEro OoOpa3oBaHUs COCTaBlieHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenpHO TporpamMmbl, npenactaBieHHbIx B DOI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOi paboueit mporpammbl BocnuTaHuss W KoHienmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Dusukay.

Copmep:xanue TporpaMMbl MO (U3UKE HANpPaBIeHO HA (OPMUPOBAHUE ECTECTBEHHO-
HAyYHOW I'PaMOTHOCTH OOYYarOIIMXCS M OpraHMU3alMI0 M3y4YeHHs (PU3UKU Ha JesITeNbHOCTHOMN
ocHoBe. B mporpamMe mno (¢u3MKe YYHUTBHIBAIOTCS BO3MOKHOCTH Y4YeOHOTO TWpeaMeTa B
peamu3anuu TpeboBannit ®I'OC OOO K MIaHUPYEMBIM JUYHOCTHBIM U METANpeIMETHBIM
pe3yjibTaTaM 06yquI/1;1, a TaKXKXC MCKIIPECAMCTHBIC CBA3U CCTCCTBCHHOHAYYHBIX y‘IGGHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUs.

[IporpamMma 1o ¢Qu3uKe ycTaHABIMBAeT paclpeieieHHe Y4eOHOro Marepuaia MO roiam
oOydenust (o Kiaccam), MpeJlaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh HM3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKC pPa3BUTHA HPCIMETHOrO COACpKaHUA U yqéTe BO3PACTHBIX
0c00eHHOCTEH 00yUarOMIUXCSL.

[Tporpamma no ¢u3uke pazpaboTaHa ¢ 1eIbI0 OKa3aHUS METOAMYECKON MOMOIIHN YUYUTEIIO
B CO3JIaHUU pabouell mporpamMmsl 1Mo y4eOHOMY MPEIMETY.

®dusuka SABISETCA CUCTEMOOOPA3YIOIINM JJISl €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (pr3nMvecKkue 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SBJICHUH, M3y4aeMbIX XHUMUEH,
Ouonorueit, actpoHoMueit U (U3NUECKOil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MPEJOCTaBIsIET HambOosiee sCHBbIE OOpas3lbl NMPUMEHEHHS HAaydYHOTO METOAA
MIO3HAHUS, TO €CTh CII0CO0a MOMYyUYeHUs JOCTOBEPHBIX 3HAHHI O MUE.

OnHa W3 TVIaBHBIX 3a/la4 (PU3UYECKOTO 00pa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAy4YHON TIpaMOTHOCTH W MHTEpeca K HayKe Yy
00y4aromuxcs.

I/ISY‘ICHI/IG (bI/ISI/IKI/I Ha 0a30BOM YPOBHEC IIpcAnojiaract oOBJaACHHUC CICAYIOIUMU
KOMIICTCHTHOCTAMU, XaPAKTCPUIYIOIIUMHU €CTCCTBCHHOHAYYHYIO I'PAaMOTHOCTD:

HAay4YHO OOBSICHATD SIBJICHUSA,
OLICHMBATh U IIOHUMATh 0COOEHHOCTHU HAY4YHOTI'O MCCJIICIOBAHUA,
HUHTCPIIPETUPOBATEL JAHHBIC U UCTIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYUCHUS BLIBOJOB.

Ilenn wn3ydeHus (U3MKKM HAa YpOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs ONPEICICHBI B
Konuennuu npernonasanus yyeOHoro npenmera «®dusmka» B 00pa3oBaTeNIbHbIX OpraHU3aLUAX
Poccuiickoii @enepauuy, peanu3yoOIUX OCHOBHBbIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemeHneM Kosmernn MunncreperBa mpocsemmenus Poccuiickoit ®enepanuun
(mportoko:n ot 3 nexadps 2019 r. Ne [IK4BH).

enu u3yvyenus Gusnkm:

npuoOpeTeHne MHTepeca M CTPEeMJICHHS OO0Yy4arouMXcs K HayYHOMY H3YyUEHHUIO TMPUPOADI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MMO3HAHUS M (JOPMUPOBAHUE HCCIEI0BATEIBCKOTO
OTHOUIEHUS K OKPY>KAOIIUM SIBIICHUSIM;

(bopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHHs OCHOB CTPOCHHS MaTepUH
1 GpyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(bopmMHpOBaHUE TMPEICTABICHUA O poiu (PU3MKHM A pa3BUTHsS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH;

pa3BUTHE TNPE/ICTABICHUH O BO3MOXXHBIX cdepax Oyaymed mpopeccHoOHaIbHON JesTeIbHOCTH,
CBSI3aHHOM C (PU3UKOIL, MOATOTOBKA K JalbHENUIIEMY 00YYEHHIO B 3TOM HAIIPaBJICHUU.

JlocTmkeHHe STUX Telield mporpaMMbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
00pa3zoBaHMs 00ECTICUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

npuoOpeTeHnue 3HAHUW O JAMCKPETHOM CTPOCHHHM BEILIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHue YMEHHH ONHUCHIBATH U OOBICHATH (U3UYECKUE SIBICHHUS C HCIIOIb30BAHHEM
MOJTYYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHUs MPOCTEHIIMX PACYETHBIX 33Jay C HCMOJIb30BAaHUEM (PUINUYECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3314,

pa3BuTHE yMEHHMH HaOIIOaTh NPUPOIHBIC SIBICHHS M BBINOJHATH OIBITHI, JIaOOpaTOpHbIE
paboThI ¥ IKCTIEPUMEHTAIBHBIE UCCIIEAOBAHMUS C UCTIOIH30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;
ocBoeHue mMpuéMoB paboThl ¢ nHpopManren GU3NUECKOro Coep KaHus, BKIOYas HHHOpMaIHio
0 COBPEMEHHBIX JOCTHKCHUSX (PU3HUKH, aHATH3 U KPUTUIECKOE OIICHUBAHKUE UH()OPMAIINH;
3HaKOMCTBO €O cdepaMu TpodecCHOHATBHON AESITeTbHOCTH, CBSI3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3MUYECKON HAYKU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

orBonutcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 gacoB (2 yaca B
HEJIENO), B 9 Kjacce — 102 yaca 3 yaca B HEJIETIIO).

[Ipennaraemslii B mporpamme 1o ¢pu3uKe nepedeHsb J1adopaTOpHbIX PadOT U OINBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapakTep, Y4UTellb JAejaeT BbIOOp MPOBENCHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarouUXcs, CIUCKA IKCIEPUMEHTAIbHbIX
3aJJaHUH, MpeIaraeMpIX B paMKax OCHOBHOT'O F'OCYJapCTBEHHOTO 3K3aMeHa 10 (U3HUKe.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Paznea 1. ®usuka u e€ posib B IO3HAHUM OKPY KAKOIIEro MUpAa.

duzuka — HayKa O IpUupoJec. SBnenus MpUpPOAbL. Ddusnueckue SIBICHUS: MEXaHHUYCCKHC,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC.



@dusnyeckue BenuuMHBL. M3MepeHue ¢(uzndyeckux BenWYMH. DPU3MUecKue MIpudopHI.
[TorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢usuka m npyrue ecTecTBEHHbIE HAyKH HM3Y4alOT TMPUpOAy. EcTecTBEeHHOHAYyYHBIH
METOJ TMO3HAaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIJBUKEHHE THUIIOTES,
HKCIIEPUMEHT TI0 TIPOBEPKE THUNOTE3, OOBsACHEHWe HalmomaemMoro spieHus. Onucanue
(bu3nUecKux SABICHUN C OMOLIbIO MOJEIEH.

emoncmpayuu.

1. MexaHn4eckue, TeIUIOBbIC, JICKTPUIECKIAE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.
2. ®usnyeckue MpUOOPHI W MpoLEAypa HPSMBIX M3MEPEHUH aHAJIOrOBBIM U LU(MPOBHIM
puOOpPOM.

Jlabopamopmuwvie padbomot u onvimel.

Omnpenenenne eHbI JeIeHUs IIKAIbl H3MEPUTEIHHOTO pUodopa.

W3mepenune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenne pasmMepoB MajbIX TEIl.

N3mepenne TtemmepaTypbl IpU IOMOIIM JKUJIKOCTHOTO TEPMOMETpAa M JaT4HKa
TEMIIEPATYPHI.

6. IlpoBeneHue wHCCIENOBaHUSA II0 INPOBEPKE THUIOTE3bI: JaJbHOCTh IIOJIETA IIAPHKa,
MYLIEHHOTO FOPU30HTAIBHO, TEM 00JIblle, YeM O0JIblIe BHICOTA ITyCKa.

nhkwh =

Pa3znen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OIBITHI, JOKa3bIBalOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenne yactull BeniecTBa. CBA3b CKOPOCTH JBWKEHHUS YaCTHI C TEMIIEPaTypOu.
bpoyHoBckoe nBmwxkeHue, auddys3us. BzanMopelicTBUe dYaCTHI[ BEIIECTBA: MPUTSDKCHUE U
OTTAJIKMBaHUE.

ArperaTtHble  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEM W  TBEPIBIX
(kpucTaymmyeckux) Teia. B3auMOCBs3b MeEX]y CBOWCTBAMHU BEILECTB B PAa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHHIM
BOJIBI.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue muddysuu.

3. HaOmonenue sBieHM, OOBSCHSAIOMIMXCA TPUTSDKCHHEM WM OTTAIKHBAHUEM YaCTHI]
BEIIIECTBA.



Jlabopamopuwie pabomul u onvimol.

1. OneHka AuaMeTpa aToMa METOIOM PSJIOB (C UCTIOIB30BaHUEM doTorpaduii).
2. OnbITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACITUPEHHMS Ta30B.
3. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPHUTSKEHUS.

Pa3nen 3. /IBu:xeHue u B3auMojieiicTBUe TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMepHOE UM HEpaBHOMEpHOe nBIKeHHe. CKOpPOCTb.
Cpennsisi CKOPOCTbh IPU HEPABHOMEPHOM JIBMXKEHHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SIBneHue HUHCPLUH. 3aKkoH HUHCPLUH. BzaumopeiictBue Tea Kak MMpuiIrnHa HU3MCHCHMUS
CKOpPOCTH ABHIXKCHUA TCII. Macca kak MCpa HMHCPTHOCTU TEJIA. IInoTHOCTH BemieCTBA. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHULIC 00BEMa BCIICCTBA.

Cuna xak xapakrepucTHKa B3aumognencTBus Tei. Cuna ynpyroctd M 3akoH ['yka.
W3mepenune cwibl ¢ NMOMOULIbIO JUHAMOMETpA. SIBiIeHHME TIAroreHus U cuia TskecTH. Cuia
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocts. CrokeHue cuil, HalpaBiICHHBIX IO
oJlHOM npsimoii. PaBHoxelcTBytomast cui. Cuiia TpeHus. TpeHue CKOJIbXKEHUSI U TPEHUE MOKOSL.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

HaGmoneHne MexaHH4YecKOTo IBIKEHHS Tea.

H3mepeHue cKOpoCTH MPSIMOJIMHEHHOTO JIBUKEHUS.
Habutoienue siBieHUs: UHEPIUHU.

Habmronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHHe Macc Mo B3aNMO/ICHCTBHUIO TEIL.

CroxeHue cuil, HalpaBJICHHBIX 110 OHOM MPSMOH.

AN

Jlabopamopmuwvie pabomot u onvimol.

1. OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO IBWKEHHS (IIapuKa B IKUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajiee).

2. OmpeneneHne cpeaHEd CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa 1O HAaKJIOHHOM
IJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOTO TeENA.

4. OrBITHI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb DACTsDKEHUsS (Aedopmaruu) Npy>KUHBI OT
MPUIIOKEHHOM CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHMS CKOJIBKEHMSI OT Beca Teiaa U
XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nea 4. /laBinenue TBEPABIX TeJl, :KUAKOCTEN H Ia30B.

Hasnenue. CriocoObl yMEHBIIICHUSI U YBETTMYCHUS JaBieHus. JlaBiaeHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBneHus! TBEPABIMU TEIAMHU, KUTKOCTSIMH
u razamu. 3akoH [lackans. [TneBMarnueckue MamMHbl. 3aBUCUMOCTH JABJICHHS KUJIKOCTU OT
rnyounbl.  ['mapoctatuueckuid  mapagokc. CooOmarommuecss  cocynsl. [ 'mapaBnudeckue
MEXaHU3MBI.



AtMocdepa 3emmu u atMocdepHoe AaBieHue. [IpUUUHBI CYIIECTBOBAHUS BO3IYIIHOM
ob6onoukn 3emmu. OmbiT Toppuuermm. U3mepenwe armocdepHoro maBiaeHUs. 3aBHUCHUMOCTH
aTMoc(epHOTO JaBlIEHUST OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopsl mnis u3MepeHus
aTMOC(EpPHOTO JTaBJICHHUS.

JleficTBrE )KUJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaroimas (apXxumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

emoncmpayuu.

3aBUCHMOCTD JaBJIEHUS r'a3a OT TEMIIEPATyPBhI.

[Iepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCybl.

I'mpapaBnnyeckuit mpecc.

[IposiBnenue aecTBusi aTMOCHEPHOTO JTABJICHHS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja U TNIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITANIKHUBAIOILIEH CHUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. YcioBHE IUIaBaHMWs TeEN: IUIABAHUE WM IMOTPY>KEHHE TeJI B 3aBUCUMOCTH OT
COOTHOILICHUS TJIOTHOCTEN T U KUIKOCTH.

Sk =

~

Jlabopamopusie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAC OT 00BEMa MOTPYXKEHHOW B KHUIAKOCTH
YacTH TeJa.

2. OmpepneneHne BBITAJIKUBAIONICH CHIIBI, JEWCTBYIOIICH Ha TEJNO, TOTPYKEHHOE B
KUJIKOCTD.

3. ITlpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIO B KUIKOCTH,
OT MacChI TeJa.

4. OmbITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH BBITAIKWBAIOIICH CHIIBI, JACHCTBYIOIICH Ha
TEJ0 B XUJKOCTH, OT 00BEMA MOTPYKEHHOW B KUJAKOCTh YAaCTH TeJa U OT IJIOTHOCTHU
JKHIKOCTH.

5. KoucTpyupoBanue apeomMeTrpa WM KOHCTPYHUPOBAHHME JIOJKH U OIpejAesieHne eé
IPy30I0IbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexannueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: phIuar, 0JIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHre mnpaBuiIa paBHOBECHS pblyara K ONOKy. «3omotoe mpaBuiio» mexaHuku. KIIJ]

IMPOCTHIX MCXaHU3MOB. HpOCTBIe MEXaHU3MBbI B 6I>ITy U TCXHHUKCE.

Mexannueckas OHEPTrH-. Kunernueckas u NMOTCHLIMAJIbHAS SHCPI'Us. HpeBpameHHe OIAHOI'O
BHUJIa MEXaHUYECKOUN SHEPTUH B APYTrod. 3aKOH COXpaHEHHUS YHEPTUHM B MEXAHHUKE.



Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopmuwvie pabomot u onvimol.

1. Omnpenenenue pabOTBl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUM Teja IO
TOPU30HTAJIBLHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUN paBHOBECHUS pblyara.

3. Hsmepenne KII/] HakIOHHOM MIOCKOCTH.

4. W3yyeHune 3aKOHA COXPAHECHHSI MEXaHUYECKON YHEPIHHU.
8 KJIACC

Pa3gen 6. TenioBbie IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOPUM CTPOEHHUs BelecTBa. Macca
U pa3Mepbl AaroMOB M MouieKyJ. OmbIThI, MOATBEPXkAAIOLIME OCHOBHBIE IOJI0KEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BelecTBa. Kpucramiueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, JKUJIKOCTEH U TBEPBIX TEJ HA OCHOBE TOJIOKCHHI
MOJICKYJISIPHO-KUHETHYECKO Teopun. CMauynBaHWEe U KaNWUIAPHBIC SIBICHUA. |eIIOBOE
pacIIMpeHHE U CXKATHE.

Temneparypa. CBs3p TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHHS YACTHII.
Buytpennsis aHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEW »OHEpPruM: TeIulonepenadya u
coBeplieHHne padoThl. Busl Temonepeaaun: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JTy4YEHHUE.

KonnyecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TeIIOOOMEH M TeIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro OanaHca. [lnaBneHue um oTBepleBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeibHas TeruioTa IuiaBieHus. [lapooOpazoBanue u konzaeHcanus. Vcmapenue.
Kunenue. VYpaenbHas Ttemiora mapooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHHS OT
aTMOC(EepHOTO JABICHHUS.

Bnaxnocts Bo3myxa.

9Hepm;1 TOIJIMBA. Y JienbHas TEIioTa CropaHmus.

[Tpuntuner  pabotel TerioBeix nBurareneit KIIJ TtemmoBoro nsuratens. TeroBbie
JIBUTATEJIH U 3allUTa OKPY>KAIOLIEH Cpeibl.

3aKkoH COXPAHCHUSA U IIPCBPAILICHUS SHCPTHUU B TCIUIOBBIX IIPpOLIECCaX.

Hemoncmpayuu.



Habmronenne OpOyHOBCKOTO JIBHKEHHUSL.

Hab6monenue nuddysumn.

HaGmnronenue siBleHU cMaunBaHUsI U KaWUISIPHBIX SIBIICHHA.
Habutoienue TenaoBoro paciupeHust Tedl.

V3meHeHue naBineHMs ra3a pu W3MEHEeHUH 00bEMa U HarpeBaHUM WIIM OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buns! Teruionepenayn.

OxJnakieHue Ipy COBEPUICHUN PabOTHI.

9. HarpeBaHue npu cOBepIICHUN PaOOTHI BHEIIHUMH CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3INYHBIX BEIECTB.

11. HabmoneHne KuneHusl.

12. HabmroneHue nocTosHCTBA TEMIEPaTyphl MPH TIABJICHUH.

13. Mopaenu TEIIOBBIX ABUTrAaTENICH.

XN R DD =

Jlabopamopuwie pabomol u onvimol.

OmnbITHI 10 OOHAPYKEHUIO JEMCTBUS CUII MOJIEKYJIIPHOTO IPUTSIKEHHSL.

OnbITHI 110 BRIPAIIMBAHNIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 10 HAOIOIEHHIO TEIUIOBOIO PACHIMPEHUS I'a30B, )KUJKOCTEH U TBEPBIX TEIl.

Ornpezenienue qaBieHus BO3/1yXa B OAJJIOHE LITIPHUIIA.

OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3dyXa OT ero oonéma u

HarpeBaHus WINA OXJIaKICHUSI.

6. IlpoBepka rumoTe3bl JMHEHHONH 3aBUCUMOCTH [UIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpPATyphI.

7. HabmoneHne M3MeHEHHMs] BHYTPEHHEH SHEpruM Tejla B pe3ysbTaTe TeIulonepenadd |
paboThI BHEIITHHUX CHIL

8. HccnenoBaHue siBJI€HUS TEJI00OMEHA IPU CMEIINBAHUM XOJIOAHON U ropsiueii BOAbI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, TIOJIYYEHHOTO BOAOH IPHU TEINIOOOMEHE C HarpeThiM
METAJUINYECKUM LUIIUHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCHapeHHs..

12. OnpezeneHue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

13. Omnpenenenue yAeabHON TEIUIOTHI IIABIEHUS JIbAA.

nkh W=

Paznen 7. DiiekTpryeckne 1 MarHUTHbIE SIBJICHUS.

Onextpuszanus Ten. JIBa pona seKTpUUECKHX 3apsiioB. BzanmopelicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBHUSL 3apsHKEHHBIX TEN OT BEITUYHMHBI
3apsA70B U PACCTOSTHUS MEX]Y TEIaMH).

Onexrpuueckoe nose. Hanpsok€HHOCTh anekTpuyeckoro nosisd. IIpuHnun cynepnosunuu
ANIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTapHBIM 3ieKTpudeckuil 3apsan. CTpoeHue
atoMa. [IpoBOIHUKM 1 AMAIEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsaja.

DNEeKTPUYECKU TOK. YCJIOBHUS CYLIECTBOBAaHHUS 3JIEKTPUYECKOIO TOKa. M CTOUHMKHU
MOCTOSTHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B JKUJKOCTSAX U ra3ax.



Onektpuyeckass uenb. Cuna TOKa. OnekTpuyeckoe HampsbkeHue. ComnpoTHBICHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBIICHUE BemlecTBA. 3akoH Owma Il  ydyacTKa IEMH.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa u MOIIHOCTB 37IEKTpHUECKOro Toka. 3akoH Jxoyns—JIeHua. Dnekrpuyeckue 1enu
U TIOTPEeOUTENH 3IEKTPUIECKOU s3Hepruu B ObITY. KopoTkoe 3amMbIKaHUE.

ITocTossHHBIE MarHuThl. B3amMojeiicTBHME MNOCTOSHHBIX MAarHUTOB. MarHmTHOE TIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4YeHue 1Sl )kM3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHoe noJie
AJEKTPUUYECKOTO TOKA. [I[puMeHeHne 3JIEKTPOMarHuTOB B TEXHUKE. J[eMCTBHE MAarHUTHOTO OIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUraTellb TMOCTOSIHHOTO ToKa. Vcronws3oBaHue
AJIEKTPOABUraTENIC B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apages. SBneHune dnekTpoMarHUTHOM — MHAykuuu. IlpaBuno  Jlenna.
Onektporenepatop. CrocoObl TOMYYEHHS] JJICKTPUUECKOW DSHEPruH. ODJEKTPOCTAHIIMH Ha
BO300HOBJISIEMbIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpU3aIus Tell.

JIBa pona aJeKTpUYECKUX 3apA/I0B U B3aUMOJECHCTBUE 3APSKEHHBIX TEIL.
Y CTpoHCTBO U IEUCTBUE IIEKTPOCKOTA.

DnekTpocTaTuuecKast MHIYKIHUS.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJI0B.

[IpoBOIHUKY U AUDTIEKTPUKH.

MonaenupoBaHU€ CHIIOBBIX JUHUN SJIEKTPUYECKOTO MOJIA.

M cTOYHMKN TTOCTOSTHHOT'O TOKA.

JlelicTBUS DJIEKTPUUECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJIKOCTH.

. 'a30BbIl pa3psi.

. I3mepeHune Cuiibl TOKa aMIepMeTpoOM.

. 3mMepeHnune 27eKTpUIeCcKOro HampsixKEHUsI BOJIbTMETPOM.

. Peocrar u Marasus conpoTUBICHU.

. B3anmogeiicTBHE MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3AECIEHUS MMOJIOCOB MarHUTA.
. MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

. OnsIT Dpcrena.

. MaruutHoe noJje Toka. DJIeKTPOMarHur.

. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJIEKTPOJIBUTATEh IMTOCTOSTHHOTO TOKA.

. UccnenoBanue sBieHUs SJIEKTPOMArHUTHOW UHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTbH HAMpaBJICHUS] HHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHUSI.
. DJIEKTPOTE€HEepaTOpP MOCTOSHHOTO TOKA.
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Jlabopamopuwvie pabomot u onvimol.

1. OmbITHI 10 HAOTIOACHUIO AJIEKTPHU3AIUN TET HHAYKIIMEH U MPU COMPUKOCHOBEHUH.
2. HccnepnoBaHue I€UCTBUS 3JIEKTPUUECKOTO MOJISI HA TPOBOJAHUKH U TUDJIEKTPUKHU.



C6opka 1 mpoBepka pabOoThI AIEKTPUUYECKON IeTIH TOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbl TOKA.

W3mepenue u peryinpoBaHue HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO Yepe3 Pe3ucTop, OT COMPOTHUBIICHUS

pe3UCTOpa M HAIIPSHKEHUS HA PE3UCTODE.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJHUKA
OT €ro JJIMHBI, IUIOIIAIU IOTIEPEUYHOI0 CEUEHUS U MaTepHraa.

8. IIpoBepka mpaBuiia CIOKEHUSI HANPSDKEHUH MPHU MOCIEA0BATEILHOM COCAMHEHUU JIBYX
pPE3UCTOPOB.

9. TlpoBepka mpaBuia JUIsl CUJIbI TOKA MPU MapajyieIbHOM COETUHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI IEKTPHUUECKOTO TOKA, HAYIIETO Yepe3 pe3nucTop.

11. OnpeneneHre MOIHOCTHU AJIEKTPUUYECKOTO TOKA, BBICISIEMON Ha PE3UCTOpE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKy, OT HAIllpsLDKEHUS Ha
HEH.

13. Onpenenenune KII1/I narpeBarens.

14. WccnenoBaHre MarHUTHOTO B3aUMOJEMCTBUS MOCTOSIHHBIX MarHUTOB.

15. U3yyeHne MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU H
paszzesieHuu.

16. VccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, I€MOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3aUMOJACHCTBUS KaTyIIKH C TOKOM U
Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

18. M3ydeHue aeiicTBUS MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl AJIEKTPOABUTaTENs.

20. U3mepenue KIIJ anexkTpoaBuraTeabHONM yYCTaHOBKH.

21. OnbITEl 10 MCCIEAOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHOW MHIYKIMM: MCCIEI0BaHUE

M3MEHEHUH 3HaYeHMs U HAIIPaBJICHUS! MHAYKIIMOHHOTO TOKa.

AN IS
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Pa3zgea 8. Mexanunueckue siBJIeHUA.

Mexanuueckoe nBwxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHHS. PaBHOMepHOe mnpsmosHelHHOe JBHXeHue. HepaBHOMepHOe
npsiMoJIMHEHOe JBrkeHue. CpelHssi U MTHOBEHHash CKOPOCTb Tella MPU HEPaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TipsiMosinHelHOe aBmkeHne. CBoOoaHoe manenne. OnbIThl
lanunes.

PaBHOMepHOE nBIXKeHUE MO okpykHOCTH. [lepuon u yactora oOpaimeHus. JluneitHas u
yrioBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

ITepBbiit 3akoH Hberotona. Bropoil 3akoH Herotona. Tperuii 3akoH HerotoHa. ITpuHiun
CYNIEPIO3HULIAN CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHHUS CKOJIBKCHHS, CUia TPEHUS
TIOKOSI, TPYTHE BUJIbI TPCHHUSI.



Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJIeHHUS.
JlBmxenne 1iaHer BOkpyr Connpa. llepBas xocmmueckass ckopocts. HeeecomocTs u
[eperpys3KHu.

PaBHOBecue MaTepuaibHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynee tena. M3meHeHune ummynbea. MMmmysnabc cuiibl. 3aKOH COXPAHEHHUs HMMITyJbCa.
PeakTtuBHOE BUKEHUE.

Mexannyeckasi pabota ¥ MOIIHOCTh. PaboTa cui TsxKecTH, ympyroctd, TpeHus. CBs3b
sHeprun U pabotel. [loTeHIManpHast >HEPrusi Tesa, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.

[ToTrenumanbHas 3Heprus cxkaroil npyxuHsl. Kunerndeckas sHeprusi. Teopema 0 KHUHETHYECKOM
SHEPruM. 3aKOH COXPaHEHMSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. Ha6J’IIOIIeHI/Ie MCXaHUYCCKOI'O ABUKCHUS TCJIa OTHOCUTCIIbHO PAa3HbIX TCJI OTCuéTa.

2. CpaBHeHME INyTeW M TPAeKTOPHI JBMKEHUS OJHOTO M TOTO K€ Te€la OTHOCUTEIBHO
Pa3HBIX TEIl OTCUETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.

4. Hccrnenosanue Npu3HaKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmronenue nBMKEHUS Tela 10 OKPYKHOCTH.

6. HabOmogeHne MexaHWYeCKHUX SBJICHHH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexka»

npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIYKEHUH OTHOCHUTENIFHO KaOMHeTa (PU3UKH.
7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl TeNNa U ACUCTBYIOLIEH HA HErO CUJIBIL.
8. HalGmoneHnne paBeHCTBa CUJI IPU B3aUMOAEHCTBUH TEJL.
9. H3menenue Beca Tena Ipu yCKOPEHHOM JBHYKECHUU.
10. Ilepenada nMIrysbca Ipyu B3aUMOJCHCTBUN TEI.
11. TIpeoOpazoBaHMs SHEPIUN IIPU B3aUMOJCHCTBUU TEI.
12. CoxpaHeHHE UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.
13. CoxpaHeHHEe UMITYJIbCA MPU A0COTIOTHO YIPYTOM B3aMMOAECHCTBHH.
14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.
15. CoxpaHeHHE MEXaHHUUYECKOW SHEPTUU IPU CBOOOHOM MaJJCHUN.
16. CoxpaHeHHE MEXaHUYECKOM 3HEPIruu NpU JBMKEHUU Tea MO/ JEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa AJidi pa3roHa MU JaJbHEHIIEr0 pPaBHOMEPHOTO JABUKEHUS
mapHKa HJIN TCIICKKU.

2. OmnpeneneHnue cpenHed CKOPOCTH CKOJBXKEHUs Opycka WM JBIKCHHS IIApUKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHs Tella NpU PABHOYCKOPEHHOM JIBJKEHMHM IO HAKJIOHHOM
IUIOCKOCTH.

4. HWccrnenoBaHue 3aBHCHUMOCTH IyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM IBMKECHHH 0€3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €CM MPU PAaBHOYCKOPEHHOM IBMKCHHUU 0€3 HA4adbHOW CKOPOCTH
nyTHn OTHOCSATCS KaK pSIJI HEYETHBIX YHuCell, TO COOTBGTCTBYIOHII/Ie HpOMC)KyTKI/I BpeMeHI/I
OJAUHAKOBBI.



© o

10.

11.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI HOPMAaJbHOTO
TaBJICHUSL.

Omnpenenenue ko3 uimeHTa TpeHUs CKOJIbXKEHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTBl CHIBI TpPEHHs TIPU PABHOMEPHOM JBIDKEHMM Tena 110
TOPU30HTAJIbHON OBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YHOPYroCTH MpU MOABEME Tpy3a C MHCHOJIb30BAHUEM
HETIOABIKHOTO U TTO/IBIYKHOTO OJIOKOB.

W3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHus M BOJHBI.

KonebarenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHMH: IEpHOJ], 4acToTa,
aMIUIMTyJa. MareMatnyeckuii W IPYKUHHBIA MasaTHUKU. [IpeBpamienue sHepruu Impu
K0J1e0aTebHOM JIBUKECHUU.

3aryxatomue kojebanus. BeiHykneHHble kosiebanus. Pesonanc. MexaHndeckrue BOJHBI.
CpoiicTBa MexaHWYeCKUX BOJIH. [Ipo/1osibHBIE M MTONIEpeUHbIE BOJIHBI. [[TMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHu4YeCKre BOJIHBI B TBEPJIOM TEJE€, CEUCMUYECKHE BOJIHBI.

3ByK. ['(pomMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u yapTpa3ByK.

Hemoncmpayuu.

AN

Habmronenue xoneOaHMii TeJ MO 1EHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmoienue BBIHYKIEHHBIX KOJICOaHHI U pe30HAHCA.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUH PE30HAHC.

Jlabopamopmuwvie pabomovt u onvimol.

Omnpenenenre 4acToThl U MepuoJia KoiedaH!il MaTeMaTHYeCKOI0 MasiTHUKA.
Omnpenernenne 4acTOThI U EPHOa KOJIeOAaHUH NPYKUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCHUMOCTH IE€pUOJA KOJEOAHWH MOJBELIEHHOINO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IEpUOJa KOJIeOAaHUN NPYKMHHOIO MasTHUKAa OT MAaccChl

rpysa.
[IpoBepka HE3aBUCUMOCTH IepHoja KosebaHui Ipy3a, NOJABEIIEHHOIO K HUTH, OT Macchl

rpysa.

OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD NEpHOJa KoJeOaHU Mpy>KMHHOTO MasTHUKA
OT MACChI I'Py3a U HKECTKOCTHU MPYKUHBI.

W3mepenue yckopeHHs cBOOOIHOTO MaICHUS.

Paznea 10. D1eKTpoMaraHuTHoOe 10JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI.



DNEeKTPOMarHUTHOE ToJie. DJNEKTPOMArHUTHBIE BOJHBI. CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkayia 351eKTpOMarHuTHBIX BOJIH. MCnoib30BaHUE 3TIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSA3H.

3JICKTp0Mal"HI/ITHa${ npupoaa CBCTa. CKOpOCTb cBeTa. BoaHOBBIE CBOICTBA CBETA.

emoncmpayuu.

1. CBOIiCTBa 3JIEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomol u onvimol.
1. M3y4eHue CBOMCTB JICKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOMIIBHOTO TesedoHa.

Pa3zgen 11. CeroBLIe sIBJIEHUS.

JlyueBass mozmens cBera. Mcrtounuku cBera. llpsmonuneliHoe pacrnpocTpaHEHUE CBETa.
3armenust Connua u Jlynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUsl CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKOH MPpCJIIOMJICHHA CBCTA. ITonHoOC BHYTPCHHECC OTPaXCHHUC CBCTA.
Hcnonbp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBO/IAX.

Jlunza. Xopn myweit B smH3e. OnTuueckas cuctema (oToammapara, MHUKPOCKONa U
Teneckona. I'ma3 kak ontudeckas cucremMa. bim3opyKkocTs UM 1aabHO30PKOCTD.

Pasnoxxenue 6enoro ceeta B ciekTp. OnbiThl HhtoToHA. Cli0’Ke€HUE CHEKTPaIbHBIX IIBETOB.
Hucnepcus cBeTa.

Hemoncmpayuu.

[IpamonnHETHOE PacCIIpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pa>keHUit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OrnTuyeckuii CBETOBO/I.

Xon ydei B coOmparoIiei JInH3e.

XoJ1 1ydeil B pacCEeUBArOIIEH JIMH3E.

[Tonmyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

9. Tpuniun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Monuens rina3za.

11. Paznoxenue 6e510ro cBeTa B CIIEKTP.

12. Tlonmyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopmuwvie pabomot u onvimol.



1. HccnenoBanue 3aBUCHMOCTH YTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia Ma/leHHs..
N3yuyeHne xapakTepuCTHK N300paXeHHUS MpeMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIICHHS] CBETOBOTO Jy4ya OT yIJia MaJeHHUs Ha
TPaHUIIE «BO3TYX—CTEKIION.

[TonmyuyeHnne n300pakeHUH ¢ MOMOIIBIO COOUPAIOLICH JTHH3BI.

Ompenenenne GOKyCHOTO PACCTOSHUS ¥ ONTHYECKOH CHITBI COOMPAIOIIEH JINH3HI.

OMNBITHI IO Pa3I0KEHUIO OENIOro CBETA B CHEKTP.

OmBITHI TIO BOCTIPHUSATHIO IIBETAa TPEAMETOB TPH HMX HAOIIOJCHUH Yepe3 IIBETOBBIC
(GWIBTPHI.

wo
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Pa3gen 12. KpantoBhble siBJeHHS.

Omneitel Pe3epdopaa u mranerapuas mojenb atoma. Moaenb aroma bopa. Mcnyckanue u
IIOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOoCTh. Anbda, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnass Mogmens aromMHoro siapa. M3orombel. PannoaktuBHBIE mnpeBpamieHusd. llepuon
nojypacnaaa aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHBI COXpPAHEHHs 3apsSI0BOTO U MAacCOBOTO UMCEN. DHEPrus CBS3H
aToMHBIX syep. CBsi3b Macchl M dHepruu. Peakumm cuHTe3a u neneHust sjep. Mcrounuku
sHeprun ConHIa U 3BE3.

}Iz[epHa;I OHEPIrCTUKA. ]_—[CI‘/‘ICTBI/IH PaAUOAKTUBHBIX H3nyqum71 Ha )XHUBBIC OPraHMU3MBlI.

Hemoncmpayuu.

CHGKTpI)I N3JIYUYCHUA U IOTJIOIICHUS.

CrnexTpbl pa3Iu4HbIX T'a30B.

CriexTp BozIOpoa.

HaGmoienue TpexkoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOMIUX U3TYUEHH.

Perucrpatus uznydeHust npupoAHbIX MUHEPAJIOB U MTPOTYKTOB.

AN

Jlabopamopmuwvie pabomot u onvimol.

1. HaGmroneHne CIUTOIIHBIX U IMHEHYATHIX CIIEKTPOB M3TYYEHHUS.

2. HccnenoBanue TPEKOB: HM3MEpPEHHE SHEPrHMM YacTUIBI 10 TOPMO3ZHOMY IyTH (IO
dboTorpadusim).

3. HW3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEILHO-00001IIAOLIINIT MOLYTb.

[ToBTOpHUTENBPHO-0000IIAlOMK ~ MOIYJ b  TpEIHAa3HAa4eH JUIi CUCTEMAaTH3alMd |
00001IIeHHs TIPEAMETHOTO COJIEPYKAHUS U OTIBITA EATEILHOCTH, TPUOOPETEHHOTO MPH U3YYECHUHT
BCEro Kypca (DM3UKH, a TaKXkKe IS MOJrOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
¢buzuke 1751 00yJarOUINXCsl, BHIOPABIINX ITOT YYEOHBIH MpEIMET.



IIpy wm3ydYeHMH [aHHOTO MOAYJS PEANU3YIOTCS M CUCTEMATHU3UPYIOTCS  BHJIBI
NeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecreyuBaeTcsl JOCTH)KEHHE MPEIMETHBIX |
MeETaIrpeIMEeTHbIX TUTAHUPYEMBbIX pE3yJIbTaTOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAaY4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHbIX METOJOB UCCIIEJIOBAHUS SIBJICHHIA
OPUPOABl U TEXHUKH, OBIAJCHUE YMEHUSAMM OOBACHATH (PU3UUECKUE SIBJICHUS, MPUMEHSISA
MOJTy4YE€HHBIEC 3HAHUS, PelllaTh 3a7aud, B TOM YHCJIe KaUeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMIINATBHO NEATEIbHOCTHBIA XapaKkTep JAHHOTO pasliella peaau3yercs 3a CYET TOro,
4TO 00y4Yarolrecs BhIMOJIHAIOT 33/1aHUs, B KOTOPBIX UM IMpearaeTcs:

Ha OCHOBE MOJYYCHHBIX 3HaHUN PACIO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPY’KarOLIEH MPUPOAE U TOBCETHEBHOM KU3HU;

HCIOJIB30BaTh HAYYHBIC MCTOIbI HUCCJICIOBAHUA (I)I/ISI/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHUCIIC OJId
MPOBEPKU TUIIOTE3 U MOJTYUYCHUS TCOPETUICCKUX BBIBOAOB,

OOBSICHATD HAay4YHBIC OCHOBBI HauOoyiee BaKHBIX I[OCTI/I)KGHI/II\/'I COBPCMCHHBIX TGXHOJ’IOFHﬁ,
Hampumep, MpakTHICCKOro UCIoJIb30BaHUA PA3JIMIHBIX UCTOYHUKOB SHCPIrUM Ha OCHOBC 3daKOHaA
MMpeBpalIiCHUA 1 COXpPaHCHHA BCEX N3BCCTHBIX BUI0OB SHCPTHH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

N3yuenne ¢u3uKM Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs HANpPaBJICHO Ha
AOCTHIKCHUC JINYHOCTHLBIX, MCTAIIPCAMCTHBIX U IMPEAMCTHBIX OGpﬁSOB&TCHBHBIX PE3yJIbTaTOB.

B pesynbraTte wu3yueHUs (PU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyyaromerocs 0yayT chOpMHPOBAHBI CIEIYIONINE TUIHOCTHBIC PE3YJIbTAThl B YaCTHU:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:
MPOSIBJICHUE HWHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW (pu3nyeckomn
HayKU;
" IEHHOCTHOE OTHOIICHHE K JOCTIDKEHHSIM POCCHICKHX YUSHBIX-(H3HUKOB;
_2) rpaskIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCHUTAHMSI:
TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYMMBIX U JTUYECKUX
_Tpo0JIEM, CBA3aHHBIX C PAKTUYECKUM NIPUMEHEHUEM JIOCTHKEHUH PUSHKH,
OCO3HaHUE BAXXHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B JESATEIHLHOCTH YUEHOTO;
_3) 3CTeTHYECKOro BOCIIUTAHUS:
BOCIIPUSITUE DCTETUUYECKUX KayecTB (PU3MUECKOM Hayku: €€ TapMOHUYHOIO TMOCTPOEHUS,
CTPOTrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
~4) HEHHOCTH HAYYHOTI'0 MO3HAHMSA:
OCO3HaHUWE IIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHUPA, OCHOBHI
_ Pa3sBUTHUSI TEXHOJIOTHH, BAXKHEHUIIIEH COCTABIISIONICH KYIbTYPHI,
pa3BUTHE HAYYHOU JTFO003HATEIHLHOCTH, HHTEPECA K HCCIIETI0BATEIBCKON e TEIbHOCTH;
5) popMupoBaHus KYJLTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIATONOTYYHS:



OCO3HaHWE IIEHHOCTH 0€30MacHOTO 00pa3a KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BXHOCTH TPaBHJ OE30MAaCHOTO TMOBEICHUS HAa TPAHCIOPTE, HA JIOPOrax, ¢ AJICKTPUYECKUM U
TEIUIOBBIM 000PYTIOBAaHUEM B IOMAIIIHUX YCIIOBUSX;

~ c(OPMUPOBAHHOCTH HABBIKA PedICKCHH, NPU3HAHHE CBOErO IpaBa HA OMIMOKY M TAKOIO JKe
IpaBa y JPyroro 4eioBeKa;

_6) TpynoBoro BocnuTaHusi:
AKTUBHOC YYacTHe B PCIICHWU NPAKTHYSCKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aIMH, TOPOJIa, Kpast) TEXHOJOTUICCKOW U CONMATHHON HAPaBIEHHOCTH, TPEOYIOIUX B
TOM 4ucle U GU3NYECKUX 3HAHMUIA;

" MHTEpec K MPaKTHIECKOMY H3YYeHHIO IPoheccHii, CBS3aHHBIX ¢ (BDU3HKOIL;

_7) 3K0JIOTHYECKOr0 BOCIIMTAHMUSA:
OpHEHTAIHS Ha MPUMEHEeHUe (DU3MUECKUX 3HAHUU IS PEIICHUS 33a/1a4 B 00JIACTH OKpY KaroIIeh
Cpelbl, TUTAHUPOBAHUS MOCTYIKOB M OIEHKH WX BO3MOXKHBIX TMOCIEACTBHUA IS OKPYXKAIOIICH

_Cpebl;
OCO3HaHUE TI00aTBHOTO XapaKTepa KOJIOTHIECKHUX TPOOJIeM U IMyTeH MX pelieHus;
8) ajanTanuu K M3MEHSIOIIUMCS YCJIOBUAM COIMAJIbHON U PUPOAHON Cpeabl:

" IOTPeGHOCTH BO B3aHMOJCHCTBUM IPH BBIIOIHEHHH HCCICIOBAHHI H MPOCKTOB (DH3MIECKON
HAIPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

" NOBBILICHHE YPOBHS CBOGH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeATeIbHOCTD;

" I0TPeGHOCTH B (POPMHPOBAHHH HOBBIX 3HAHHIL, B TOM YHCIC (hOPMYIHPOBATH HMICH, OHSTHS,
TUIOTE3bI 0 QPU3NYECKUX 0OBEKTAX U SIBICHUSX;

" 0co3HaHHE Ae(HUIUTOB COOCTBEHHBIX 3HAHHIT M KOMIICTCHTHOCTEH B 00/1aCTH (DH3HKH;

" [UIAHMPOBAHKE CBOCTO PA3BUTHS B IPHOOPETEHNN HOBBIX (DMU3HUCCKUX 3HAHMIA;

" CTpeMIICHHE aHATH3MPOBATH U BBIABISTH B3AMMOCBSI3H HPHPOIBI, OOMIECTBA M SKOHOMHKH, B
TOM YHUCJIC C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHU;

" OILICHKA CBOMX JEHCTBHIl ¢ YUETOM BIMSHHMS HA OKPYKAIOIIYIO CPELY, BOBMOYKHBIX ITOGAIBHBIX
MIOCJIEACTBHIA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTte oOCBOEHHMs IporpamMMmbl 10 (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHust y oOydwaromerocss OyayT cGhOpMHpPOBAaHbI MeTanmpeIMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIIME TIO3HABATEJbHbIE YHUBEPCAJIbHbIE YydeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIC YUeOHbIE IeHCTBUS, PEryIATUBHBIE YHUBEPCATIbHbIE yueOHbIe NeHCTBUS.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘-leﬁHI)Ie JeicTBUA

ba3oBble JJoruyeckue aeiicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKN OOBEKTOB (SBIICHHIA);



yCTaHABIIMBATh CYIIECTBEHHBI NpU3HAK KiIacCU(UKALUU, OCHOBAaHUS s OOOOIIEHUS U
CpaBHEHHS;

BBISIBJIAITh 3aKOHOMEPHOCTH U TPOTHBOPEUUS] B paccMaTpuBaeMbIX (akTaX, HTaHHBIX U
Ha6J'IIOI[eHI/I$IX, OTHOCAIINXCA K (1)I/ISI/ILIGCKI/IM SIBJICHUSIM,

BBISIBJISATH NTPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPHU M3YYCHUU (PU3MUYECKHUX SBICHUHA M MPOILECCOB,
ACJIaTh BbIBOABI C UCITIOJIB30BAHHUEM JACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIOquHﬁ, BBIABUTI'ATh
TUITOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENILHO BBIOMpPATh CHoOco0 pemieHus y4dyeOHOM ¢u3nyeckol 3anayn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB DELICHUs, BHIOOP HauboJiee MOIXOISMIET0 ¢ YYETOM CaMOCTOATENIBHO
BbIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS:

HCII0JIb30BaTh BOIMIPOCHI KAK MUCCIIEI0BATEIBCKUM HHCTPYMEHT MO3HAHNS;

MPOBOAMUTH [0 CAaMOCTOSTEIbHO COCTAaBICHHOMY TIUIaHY OIBIT, HECIOXKHBIM (PU3NUeCcKHii
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHNE (PU3NIECKOTO SIBIICHUS;

OLICHHWBAaTh HA NPUMEHHUMOCTb M JIOCTOBEPHOCTh HWH(POpPMAIUIO, MOIYyYEHHYI0 B XOe
WCCIIE0BAHUS WIHM SKCIIEPUMEHTA;

CaMoCTOSITENbHO (POpPMYIMpPOBaTH OOOOIIEHHS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOrHO3MPOBATh BO3MOXHOE JalibHeiInee pa3BuTue (U3NYECKUX IMPOLIECCOB, a TaKkKe
BBIIBUTATh TPEIOJI0KEHUS 00 MX PAa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Padora ¢ unopmanmeii:

NPUMEHSATh pPa3InYHble METO/Ibl, HHCTPYMEHTBI U 3alpOChl MPH MOMCKE U 0TOOpe MHPOpMALUU
WM JTAHHBIX C YYETOM TPEATIOKEHHON yaeOHOH (Ppu3ruecKoil 3a1auu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(YOPMALIMIO PA3IMUYHBIX BUIOB U
(dhopM TpeICTaBIICHNUS;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMalbHYIO (OopMy TpeAcTaBieHus HHpopMamuu U
WILTIOCTPUPOBATH pellaeMble 3a/1a4i HECIOKHBIMU CXEeMaMH, TuarpaMMaMu, HHOW TpaduKoi 1
UX KOMOUHAIUAMU.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B XoAe OOCyXAeHHS y4eOHOTro marepuaia, pe3yibTaToB JIA0OPATOPHBIX pPabOT M TPOCKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl U BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha
pelIeHre 3a71a9u 1 TIoJIepKaHUe 0JTaroKeIaTeIbHOCTH OOIICHHS,

COTIOCTABIIATh CBOM CYXKIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB JHMANOra, OOHApY>KHUBATh
pa3IM4Ke ¥ CXOJICTBO MO3UIINIA;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJUYHO TPEJCTABIATH PE3yIbTAaThl BBIMOJIHEHHOTO (DH3MUYECKOTO OIbITa (IKCIEPUMEHTA,
WCCIIETIOBAHMSI, IPOCKTA);

MMOHMMATh W WCIIOB30BaTh IMPEUMYIECTBA KOMAHIHOW W WHIAWBHIYyAJILHOW pabOTBI TIpH
pEIIeHNH KOHKPETHON (hU3UYECKON MPOOIeMBIL;

MPUHUMATH TICJIM COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHKCHUIO:
pacmipenenath poiH, OOCYKIaTh MPOLECChl U PE3yNbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJILKUX JIFONICH;

BBITIOJTHATH CBOKO YaCTh PabOThI, JOCTUTAsE KAYECTBEHHOTO Pe3ybTaTa M0 CBOEMY HAIIPABJICHUIO
Y KOOPJAMHUPYS CBOM JICUCTBHS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHMBATh KA4YeCTBO CBOEr0 BKJIaJa B OOIIMI TPOAYKT MO KPUTEPHSIM, CaAMOCTOSITEIBHO
c(hOpMYJIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.



PerysisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranuzamnus:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEeOYIOUIMX [UIsl pelIeHUs
¢bu3nuecKkux 3HaHUM;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJIXOJaX NPUHATUS pEUIeHUN (MHIUMBUIYaJbHOE, NPUHSATHE
pelleHus B IpyIIe, IPUHATUE PEIIeHUH rpynmnoil);

CaMOCTOSITEIIHO COCTaBJISATh AJITOPUTM pellieHus: (pU3NuecKoi 3a/1auul WK IJIaHA UCCIIEOBAHUS
C Y4Y€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATb
IIpeJIaraéMble BapUaHThl PELICHUI;

7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI UHTEJJIEKT:

JaBaTh aJIEKBATHYIO OIICHKY CHTYalll ¥ MpeJyIaraTh TuiaH e€ N3MEHEeHHS,

OGT;SICH?ITB MMPUYIUHBI JOCTUKCHUA (HGI[OCTI/I)KCHI/ISI) PE3YIbTATOB ACATCIBHOCTH, 1aBATh OLICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTL KOPPCKTHBBI B ACATCIIBHOCTDH (B TOM 4YHUCIJIE€ B XOJ BBbIIIOJIHCHUA (I)I/I3I/I‘IGCKOFO
WCCIIC/IOBAaHHS WM TIPOCKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;

OILIEHMBATh COOTBETCTBUE PE3yJIbTAaTa IEITU U YCIOBHSM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejioBeKa B XOJ€ CIopa WM AMCKYCCHHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO;

NPU3HABaTh CBOE MPABO HA OMIMOKY MpPH PEUIeHnH (PU3MUYECKUX 33734 WM B YTBEPKACHUSAX Ha
HayYHBIE TEMBI U TaKOE K€ TPaBO APYTroro.

HNPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyudenust B 7 kJjiacce mpeMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

HUCITIOJIB30BAaTh IIOHATHUA: (1)I/IBI/I‘ICCKI/IC U XUMHUYCCKUE SABJICHUA, Ha6J'II-OZ[€HI/Ie, SKCIICPUMCHT,
MOJIeJIb, TUIIOTE3a, CAWHUIIBI (PU3UYECKUX BEIUYWH, aTOM, MOJICKYJa, arperaTHbie COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYEeCKoe JABMKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAs Cuia, Jedopmarus
(ynpyras, miaacTu4eckas), HeB€COMOCTh, COOOIIAIOIINECS] COCY/IBI;

pasnmuyath siBieHus (nudQy3us, TEIUIOBOEC JBMKCHHE 4YacTHI] BEIIECTBA, pPaBHOMEPHOE
JBWKEHNE, HEPAaBHOMEPHOE [IBW)KCHHME, WHEPLHUs, B3aUMOJICHCTBUE TE€J, PABHOBECUE TBEPABIX
TEJ C 3aKPEIUIEHHOW OChIO BpAIICHUs, Niepeaaya JAaBICHHUS TBEPABIMHU TEIAMH, YKUIKOCTIMHU U



razamu, arMoc(epHoe JAaBieHHE, IUIaBaHHE Tell, MPEBPALICHUS MEXaHUYECKOW IHEepruu) Io
OMHCAHUIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX JaHHOE
¢duzuueckoe SIBICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (DU3MUECKUX SBICHMHA B OKpYXKAlOUIEeM MHpE, B TOM
yuciae (U3NUECKUe SIBJICHUS B MPUPOJAE: NMPUMEPHl IBUKEHUS C PAa3IMYHBIMH CKOPOCTSIMH B
KUBOM W HEXMBOW NpUpOJE, NEHCTBUE CHIbI TPEHHUsS B MPUPOAEC U TEXHUKE, BIHUSHHUE
aTMOC(EepHOT0 JIaBJICHUS HA XUBOW OpraHM3M, IJIaBaHWE PbIO, pbluard B Telie YeJOBEKa, MpH
3TOM MEPEBOJUTH NPAKTUYECKYIO 3ajjauy B Yy4eOHYIO, BBLIEIATh CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKM) (HU3NYECKUX SIBICHUI;

ONUCHIBATh M3y4YEHHbIE CBOICTBa Tel M (U3UYECKHE SBIICHUS, HCIONb3Ys (QU3NUYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPeMs, MyTh, CKOPOCThb, CPENHSSI CKOPOCTH,
CWJIa yNpPYyroCcTH, CUila TSXKECTH, BEC Tela, Cuila TPeHHs, JaBjieHue (TBEPIOTO Tela, )KUIKOCTH,
rasa), BBITAJKUBAIOIIAs CHJIAa, MeXaHHUYecKas paboTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI,
KOA(p(UIIMEHT TOJE3HOr0 ACUCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIHaJIbHAs SHEprus),
IpU OIUCAHWU TPABWIBHO TPAKTOBATh (U3NYECKUN CMBICI MCIOJIB3YyEMbIX BEJIMYMH, HX
0003HaUYEHUS U €IUHUIIBI (U3NYECKUX BEIUYMH, HAXOJIUTH (POPMYJIbI, CBSA3BIBAIOLINE TAHHYIO
(¢u3nUecKyro BEIWYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH TpapUKH M3YUCHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEIMYNH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBICHHS W TPOLECCH, HCIONb3Yys IpaBHiIa
CIIOKEeHUs cHJl (BJIOJIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, paBUio
paBHOBecHs pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEeXaHHYECKOU
SHEpruM, MpH OTOM JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBACHATh (U3NYECKUE SBICHMS, MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyalil IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTHh OOBsCHEHHE M3 |—2 JOrMYecKuX IIaroB ¢ OMnopoil Ha 1—2 W3yYEeHHBIX CBOWCTBA
¢bu3nueckux sSBICHHUH, PU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemats pacué€THble 3a7aud B 1—2 JEHCTBUS, UCHOJB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nueckrue BETMYMHBI: HA OCHOBE aHAIW3a YCIOBMS 33/1a4M 3alHMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UYECKUE BETUUYUHBI B (POPMYJIbI U IPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JlaHHBIe, HEOOXOAMMBIE JUIS pEIHICHUS 3ajad, OICHWBATh PEATMCTUYHOCTH IOJyUYEeHHON
(hUBUYECKON BEITMYHHEI;

pacro3HaBaTh MpOOJIEeMbl, KOTOPble MOXXHO PEIIUTh HpPU MOMOIIM (PU3NYECKUX METO/OB, B
ONHCAaHUU MCCIEAOBAHUS BBLIICIATH MPOBEPSIEMOE MPEANoIokKeHHe (THIOTe3y), pa3iuyaTh U
MHTEPIPETUPOBATH TOJTYUYESHHBIH pe3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, J€TaTh BHIBOJbI
IO €ro pe3yJibTaTam;

MIPOBOJIUTH ONBITHl 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUNA WM (PU3HMUECKUX CBOMCTB TEI:
(dbopMyIMpoBaTh MpPOBEpsieMble MPEANONOKEHUS, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUS, 3aMMCBHIBATH XOJ1 OIBITA M (POPMYIIMPOBATH BBHIBOJIBI;

BBITIOJHATH TpPSMbIE HM3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHHEM AaHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3AHUS
MPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUI;

NPOBOJIUTH HCCIIEZIOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3UYECKOM BEIUMYMHBI OT JApPYro ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO JBMXKYLIETOCsS Tejla OT
BPEMEHHU [IBWKEHUSI Tejla, CHJIbI TPEHHUS CKOJBKEHHs OT Beca Tejia, KadecTBa O0OpabOTKH
MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIAd CONMPUKOCHOBEHUS TEN, CHUJIBI
YIPYTOCTH OT YJUIMHEHHs MPY>KUHBI, BBITAJIIKUBAIOLIEH CHIIBI OT 00bEMa MOTpYyKEHHOM YacTH
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBHH IUIaBaHHs TeJl, YCIOBHI paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHUU Y4YEOHOIO MCCIEAOBaHHUS, COOUpPATh YCTAaHOBKY M BBINOJHSTH
U3MEpEHUus, cienys IMpeIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3ynbTaThl  IOJy4YEeHHOH



3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJE NPEAJIOKEHHBIX TaOiauil U rpaduKoB, JenaTh
BBIBOJIBI TI0 Pe3yJIbTaTaM UCCIICTOBAHHS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3UUECKUX BEIUMYMH (TIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPIIOTO TeNla, CHUJa TPEHUS CKOJNBKEHHUS, [ABICHHUE BO3MyXa, BBITAIKWBAIOIIAS CHIIA,
JeWCTBYIONIAs Ha MOTPYKEHHOE B JKUIAKOCTh TeNO, KOAPPHUIIUEHT MOJIE3HOTO JASHCTBHS MPOCTHIX
MEXaHU3MOB), CIEAysl TPEIIOKCHHOW WHCTPYKIWU: TIPW BBIOJHEHUH W3MEPEHU coOupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHHE UCKOMOM BEJTMUUHBI;

co0JII0aTh MpaBHIia TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3blBaTh MPHUHIMIIEI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS] COCYIbI, OapOMETp, phluar, MOJIBMKHBI M HENOBWKHBINA OJIOK,
HaAKJIOHHAs [IOCKOCTB;

XapaKTepU30BaTh TMPHUHIUIBI JIEHCTBUS W3YYCHHBIX TMPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C
Ormopoil Ha UX oOnucaHuss (B TOM 4YHCIe: MOJIIMIHUKH, YCTPOHCTBO BOAOMPOBOJA,
THIPaBIMYECKUI TIPEeCC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETpP), HCIIONB3YS
3HAHUSI O CBOMCTBaXx (U3MYECKUX SBJIEHUH © HEOOXoauMble (U3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOJIb30BaHUS
(bu3nUecKnuX 3HAHWH B TIOBCETHEBHOW KHM3HM TSI 00eCTIeYeHUsT OE30MTaCHOCTH MTPH OOpAICHUHN C
npubopaMu M TEXHMYECKMMM YCTPOWCTBAMM, COXPAHEHHs 3J0POBbS U COOJIIOJCHHS HOPM
HKOJIOTHYECKOTO TTOBENICHHSI B OKPY’KaIOIIeH Cpee;

OCYILIECTBIISATH OTOOp HMCTOYHMKOB MH(popManuu B MHTepHETe B COOTBETCTBMM C 3aJIJaHHBIM
MOWCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOMIMXCS 3HAHWA M TYTEM CpPaBHEHHS DPa3TUIHBIX
MCTOYHUKOB BBLICIATH MH(OpMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh TPU  BBINIOJHEHUM Y4YeOHBIX 3a/JaHUl  HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(GU3NYECKOTO COJNIEpXKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu HHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAMUM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE KpaTKHE IHCBMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBe 2-3
WCTOYHHUKOB MH(OPMAIIUN (U3NUECKOTO CONIEP)KAHHS, B TOM YHCJE IMyOJIMYHO JeNaTh KpaTKUe
COOOIIEHUSI O pe3ysbTaTax MpPOEKTOB MM Y4YeOHBIX HCCIEIOBaHUN, MPU STOM IPaMOTHO
WCTIOJIB30BaTh W3YYEHHBIN MOHATUIHBIN amnmapar Kypca (U3WKH, CONPOBOXKIATH BBICTYIUICHUE
Mpe3eHTaLNEH;

MIPY BBITTOJTHEHUN YYEOHBIX MPOEKTOB M MCCIICIOBAHUN pacTpeiessiTh 00S3aHHOCTH B TPyTIIE B
COOTBETCTBMM C IIOCTaBJICHHBIMU 3aJlayaMH, CJIEJUTh 3a BBIMOJIHEHHUEM IUIaHa JeWCTBUA,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAH B JIEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHHUKATHBHOE B3aMMOJCHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHniy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABMKEHHE aTOMOB M MOJIEKYJI,
arperaTtHple COCTOSHUSI BEIECTBA, KPUCTAINIMYECKHE W aMOp(HbIE TeJa, HACBHIIICHHBIA H
HEHACBIUIEHHBIN Map, BIAXXHOCTb BO3]yXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrusi, TEIUIOBOI
JBUTATENb, 3JEMEHTApPHBIM SJIEKTPUUYECKUNA 3apsijl, SJICKTPUYECKOE II0JIe, IPOBOJHUKH U
TUBJIEKTPUKY, TIOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pasiuuath sSBIEHUS (TEIJIOBOE pacIIUpeHHe U cxKaTHe, Terulonepenada, TerIoBoe paBHOBECHE,
CMauMBaHUE, KalWJUIAPHBIC SBJICHUS, UCHApEHUE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTaIN3ALNs
(oTBepaeBaHue), KWUIIEHHE, TeIulonepenaya (TEeIIONpPOBOJHOCTh, KOHBEKIUS, HW3IydyeHHue),



NIEKTpU3alus TeJ, B3aUMOACHCTBHE 3apsAl0B, IEHCTBUSI DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/JICHICTBE MarHUTOB, JEHCTBHE MAarHUTHOTO IOJISI HA MPOBOJAHHUK C TOKOM,
JIEKTPOMAarHUTHas: MHAYKIMS) N0 ONUCAHUIO0 MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacrio3HaBaTh MpPOSBICHUE HM3YYCHHBIX (U3MUECKUX SIBICHUH B OKpYXKAloIleM MHpE, B TOM
yucie (pu3ndeckue SBJICHHS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KAaWIISIPHBIC SIBJICHUS B
NpUpoie, KPUCTAIBI B Ipupoae, u3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHME pOCHI, TYMaHa, HHEs, CHEra, dJIeKTpUYeCcKue sBJICHHS B aTMochepe, JIEeKTPUIECTBO
KMBBIX OPraHM3MOB, MarHUTHOE ToJe 3eMiu, Jpeid MoyocoB, pojib MAarHUTHOTO MOJS s
KHU3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU 3TOM MEPEBOANUTh MPAKTUUYECKYIO 3aj7jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

ONUCHIBATh M3y4YEHHbIE CBOICTBAa Tel M (PU3UYECKHE SBIICHUS, HCIONb3Ys (QU3NUYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHyTPEHHSS SHEPIUs, KOJINYECTBO TEIJIOTHI, y/I€IbHAsl TEIUNIOEMKOCTb
BEIIECTBa, YJeNbHAs TEIUIOTa IUIABJICHUS, yJelbHas TeljoTa MapooOpa3oBaHus, ynaeiabHas
TEIJIOTa CrOpPaHUs TOIUIMBA, KOI(P(UIMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIIWHBI,
OTHOCHUTEIbHAS BJIQXHOCTb BO3/yXa, OJJIEKTPUYECKUN 3apsij, cuila TOKa, JJIEKTPUYECKOe
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJEIbHOE CONPOTHUBICHHME BEIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKAa), MPU OMHMCAHUU MPABUWIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICI
UCTOJIb3YEMbIX BEIMYUH, 0003HAYECHUS U eIMHHIIbI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBJICHHSI M IPOLECCHI, HCIOJb3YysS OCHOBHBIE
TI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHMSI BELIECTBA, IPUHIUI CYIEPIIO3ULIUN
noJsiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma aJis ydacTka LenH,
3akoH Jxoyns—JIeHlla, 3aKkOH COXpaHEHUS DHHEPru¥, IpU OTOM JaBaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA U 3aIlIUCHIBATh €T0 MaTEMATHUYECKOE BhIPAKEHUE;

OOBSICHATH (PpU3MUECKHE MPOIECChl M CBOMCTBA Ted, B TOM 4YHCIE€ M B KOHTEKCTE CUTYaIHil
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NMPUUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe M3 1—2 JOrMYecKMX IIaroB ¢ Omopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7audl B 2-3 JeHCTBHSA, UCMONB3Ysl 3aKOHBI U (DOPMYIIBI, CBS3bIBAIOIINE
¢u3nyeckue BENMYMHBI: Ha OCHOBE aHalM3a YCIIOBHUS 3a/1a4dl 3alHChIBaTh KpPaTKOE YCIIOBUE,
BBISIBJIATh HEJOCTATOK JIAaHHBIX JUIS PpEIICHUS 3a/lauyd, BBIOMpATh 3aKOHBI U (HOPMYIIBL,
HeoOXoauMble UIsl €€ pelleHHs, MPOBOIUTH PAacUEThl W CPaBHHUBATh MOJIYYEHHOE 3HAYEHUE
(bu3NUeCcKoil BETUUNHBI C U3BECTHBIMU J1aHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh NpPU TOMOIIM (U3UYECKUX METOJIOB,
UCIIOJNIB3YSl ONMCAHME HCCIEIOBAHUSA, BBIACNATH INPOBEPSIEMOE IPEANOJIOKEHNE, OLECHUBATh
MPaBWJIBHOCTD MOPSsI/IKA MIPOBEICHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBO/IBI;

MIPOBOJUTH OMBITHI MO HAOIOAECHUIO (PU3MUYECKUX SBICHUM WM (U3UYECKUX CBOWMCTB Tel
(KamwIIsipHBIE  SIBJICHUS, 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro o0béMma, TemmepaTyphl,
CKOPOCTH TIpOLIECCA OCTBIBAHUS W HArpeBaHMs NPU M3IYYEHMH OT LBETa W3Iydarollen
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHUsi BOABI OT TEMIIEpPAaTypbl KHIKOCTH U
wiomaan €€ IMOBEPXHOCTH, JJIEKTPU3ALMS Tl U B3aUMOJECHCTBUE JIIEKTPUUECKHUX 3aps/oB,
B3aMMOJICHICTBHE TOCTOSIHHBIX MAarHWTOB, BHU3yaJlW3alldsd MAarHUTHBIX TMOJIEH TOCTOSIHHBIX
MarHuToB, JEHCTBUS MATHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMra,
CBOMCTBA  3JEKTPOABHUTATENs]  IOCTOSIHHOIO  TOKa):  (OpMYyJIHpOBaTh  IMPOBEpsSEMBbIE
NPENONI0KEHUs,, COOUpPAaTh YCTAHOBKY M3 IPEUIOKEHHOTO OOOPYJOBaHUs, OINUCHIBATH XOJ
ombITa U (HOPMYITHPOBATH BHIBOIBL;

BBITIOJHATH IPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa, CUJIBI TOKA,
HaANpsDKEHUS! € HMCMOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB U JAaTUYMKOB (DU3MUECKUX BEIUYHH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a1aHHON aOCOMIOTHON MOrPEIIHOCTH;



NPOBOJIUTH HCCIIEZIOBAaHUE 3aBHUCUMOCTH OJHOW (PU3UYECKOM BETUYMHBI OT JAPYrod ¢
HCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHH (3aBHCHMOCTb CONPOTHBIICHHS MPOBOJAHHMKA OT €ro
JUIMHBI, TJIOIAAN TONEPEYHOr0 CEUEHUS U YAEIBbHOIO COIPOTUBIICHMS BEIIECTBA IIPOBOJHUKA,
CWJIBI TOKa, MIYIIEro 4epe3 MpPOBOJHUK, OT HANpPSDKEHUS Ha IPOBOJHHUKE, HCCIIEIOBAHUE
MIOCJIEA0BATENBHOIO M MApaUIeIbHOIO  COEJUHEHMM  NPOBOJHHUKOB):  IJIAHUPOBATh
HCCIIeIOBaHNe, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIEAYs MPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yNbTaThl IMOJYYECHHOH 3aBUCUMOCTH B BHJE TaOMUIl U rpaduKoB, AeiaTb
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEpEeHMs (U3NUECKUX BEIMYHMH (yAeTIbHas TEIUIOEMKOCTh BEIECTBa,
COMPOTHBIICHUE MPOBOAHMKA, pPabOTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys MPeI0KEHHONH MHCTPYKIUH, U
BBIUHCIISATH 3HAUEHNE BEJIMUMHBI,

co0Jro1aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000y I0OBaHUEM;
XapaKTepu30BaTh MPUHLHUIBI JACUCTBUS H3yYEHHBIX MPUOOPOB M TEXHMUYECKUX YCTPOMCTB C
OIOpPOM Ha HX ONHCaHUsA (B TOM 4YHCIE: CHCTEMA OTOIUIEHHS JIOMOB, THIPOMETp, NapoBas
TypOuHa, aMIepMeTp, BOJBTMETpP, CUETUMK DJICKTPUUECKON SHEPruu, 3JIEKTPOOCBETUTEIbHbBIE
npubOpBl, HarpeBaTeNbHBIC 3JICKTPONPHOOPHl (IMPUMEPHI), SJICKTPUUECKUE MPEIOXPaHUTEINH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA), HCIOJB3ys 3HAHMS O CBOMCTBax
¢bu3nueckux ABICHUNA U HEOOXOUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA U HM3MEpPUTEIbHBbIE NMPUOOPHI MO CXeMaM U
CXEMaTU4HbIM PHUCYHKAM (PKUIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, THMTPOMETD,
JIBUTATEIb BHYTPEHHETO CTOPaHUsl, JIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMbl IEKTPUUECKUX
LeNell ¢ MOoCIeI0BaTENIbHBIM U MapajluIeIbHbIM COSIUHEHUEM DJIEMEHTOB, Pa3jinyasl yCIOBHBIE
0003HAYEHHUS IIEMEHTOB JIEKTPUUECKUX IIeTICH;

NPUBOINUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKuX 3HaAHUM B MOBCEIHEBHON KU3HU JJIs1 o0ecrieueHus: 0€30MacHOCTH MPU 0OpAILEHUH C
npubopaMu M TEXHUYECKMMM YCTPOWCTBAMM, COXPAHEHHs 3/0POBbS U COOJIIOJCHHS HOPM
HKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOLIeH cpene;

OCYLIECTBISATh TMOMCK HH(pOpManMu (U3NUYECKOTO cojaepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOLIMXCA 3HAaHUW U MyTEM CpaBHEHUS JOIMOJHUTENbHBIX HCTOYHUKOB  BBIJIEISATH
MHPOPMALINIO, KOTOpAs SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOIA;
UCIIONIb30BAaTh IPH  BBIIOJIHEHUU Y4YeOHBIX 3aJaHUN  HAy4HO-TIOMYJIAPHYIO JIUTEPATypy
(bu3nUecKkoro cojepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetn MHTepHeTr, BianeTh
npuéMaMHl KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHus HH(OpPMAlMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M KpAaTKHe YCTHBbIE cOOOIIeHHs, 0000uas nHpopMalunio
U3 HECKOJBKUX MCTOYHUKOB (DU3MYECKOTO COJCpXKaHUS, B TOM YHCIE MyOIMYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIEAOBATEIbCKOW JAESTEIbHOCTH, TPU OSTOM TPaMOTHO
UCTOJIb30BaTh M3YYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHHUE
MpEe3eHTAlUEH;

IIPY BBITIOJTHEHUHN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (DPU3NYECKUX IMPOIECCOB PACIPEEsATh
00513aHHOCTH B IPYyIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJ[auaMi, CIEINUTh 3a BHIMOJIHEHUEM
IUIaHa JCWCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeSTeNbHOCTh ~ TPYMIbI, BbICTpAaUBaTh KOMMYHHKAaTUBHOE  B3aUMOJEHMCTBHE,  MPOSBIISISL
TOTOBHOCTB pa3peraTh KOH(IUKTHI.

K koHiy oOyuenus B 9 kJjiacce mpeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:



WCIIOJIb30BaTh MOHSTHS: CUCTEMa OTCUETa, MaTEpUAJIbHASI TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBUOKEHUS, nedopmarus (ympyras, TJIaCTHYECKas ), TpEHue,
[EHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, MEHTP THKECTU TBEPAOTO Tella, pABHOBECHE, MEXAaHUUECKUE KOJICOAHUS M BOJTHBI,
3BYK, HHPPA3BYK U YJIbTPA3BYK, dJIEKTPOMATHUTHBIE BOJIHBI, IIKalla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TIOTJIONICHUS, anb(da, OeTa- u
ramMmMa-u3Jy4yeHHusl, U30TOIIbI, siIepHAast SHEPTeTHKA;

pasnuyaTh  sBICHHUS (pPaBHOMEpPHOE ¥  HEPaBHOMEpPHOE TMPSMOJMHEHMHOE  JIBIDKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIUHEHHOE [BIKEHHE, CBOOOJHOE TAJCHHE Tel, PaBHOMEPHOE
JBIDKEHUE TIO OKPYXXHOCTH, B3aMMOJICWCTBHE TEJ, PEAKTUBHOE JIBIDKCHHE, KojeOaTeabHOe
JIBUKCHHE (3aTyXarollMe U BBIHYXKICHHBIC KONeOaHUs), pPE30HAHC, BOJIHOBOE JBHKCHUE,
OTpaX€HWE 3BYKa, NPSIMOJIMHEWHOE pACIPOCTPAHCHHE, OTPAXKEHHWE W TPEIOMJICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, PA3NOKEHHE OEIOr0 CBeTa B CHEKTP M CIOKCHHE
CIEKTPAIbHBIX I[BETOB, JUCIEPCHUs] CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTH, BO3HUKHOBCHHE
JMHEWYATOro0 CHEeKTpa M3JIyYeHHUs) IO ONHCAHUI0 HX XapaKTepPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JIGMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSIBICHHWE HM3YyUYEHHBIX (U3NYECKUX SBICHUH B OKpyKawieM Mmupe (B ToM
yucie (uU3NUeCKHe SBICHUS B MPUPOJE: NMPWIWBBI U OTJIMBHI, JBIHKEeHHE TuiaHeT COJIHEYHOM
CUCTEMBbI, PEAKTUBHOE [IB)KEHHME >KUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KHWBOTHBIMH,
3eMJICTPSICEHUE, CEHMCMHUYECKHWE BOJIHBI, IyHAMH, 9XO0, I[BETA TeJ, ONTHYCCKUE SBICHUS B
npupojie, OHMONOTHYECKOe JEWUCTBHUE BHUIANUMOIO, YIbTPAa(QHOIETOBOTO H PEHTTEHOBCKOTO
W3IIyYCHUH, €CTECTBEHHBIM paTUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJHOAKTHBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTHBHBIX H3JIYyUYEHUH Ha OpPraHu3M
YEJIOBEKA), TIPH ATOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B YUCOHYIO, BBIJCISTh CYIICCTBEHHBIC
CBO¥CTBa (IpU3HAKHU) (PUINIECKUX SBICHUI;

OMHCHIBAaTh M3YyYCHHBIC CBOWCTBA Tel W (HU3WYECKUE SBJICHHS, HCIONB3YS (PU3NUECKHE
BEJIMYUHBI (CPEHSAS U MTHOBEHHAsi CKOPOCTh TeJla MPYU HEPABHOMEPHOM JBUYKEHUHU, YCKOPEHUE,
nepemMenieHle, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHS, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpEHUE CBOOOMHOTO MajeHHs, BEC Tella, UMIYJIbC Tela, MMITYJIbC CHIIBI, MEXaHHUYeCKas
paboTa W MONIHOCTH, MOTCHIIMAIBbHAS DHEPTUsl Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHI[MANIbHAS SHEPIHsl CXKATOW NPYKUHBI, KMHETUYECKas SHEPrus, MOJIHAsg MeXaHW4YecKas
SHEPTUs, TEPHUOJ] W YacToTa KOJeOaHWil, JUIMHA BOJIHBI, TPOMKOCTH 3ByKa W BBICOTa TOHA,
CKOPOCTh CBETa, IOKa3aTelb MPETOMIICHUS CPEAbl), TPU OMUCAHUHM MPABUIBHO TPAKTOBATH
(bUBUYECKUN CMBICT MCTIONB3YEeMbIX BETUYMH, 0003HAYEHUSI W €IUHUIIBI (DU3NICCKUX BEIUYHH,
HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIUYMHY C JPYTUMH BEIHMYUHAMH,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3WUECKHUE SIBICHUS H TIPOIECCHI, HCIONB3Ys 3aKOH
COXpaHEHUsI YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, TMPUHIIUI CYNEPHO3UIIUN CHUJI, TIPUHIIUII
OoTHOcUTEIbHOCTH ['anmunes, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MMIIYJbCa, 3aKOHBI
OTpaXEHUSI W TIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MACCOBOTO YHCEN TPH
SJIEPHBIX PEaKIHUAX, MPU ITOM AaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3alUCHIBATH €T0
MaTeMaTU4YeCKOe BEIPAKCHHE,

OOBSCHATH (PU3UYECKHE MPOLECChl W CBOWCTBA Tell, B TOM YHUCIE M B KOHTEKCTE CHUTYyAaIlHi
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
OO0BSICHEHHE M3 2—3 JIOTMUECKUX IIAaroB C OMOpPOW Ha 2—3 W3YYEHHBIX CBONCTBA (PUIMUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiats pacy€THbIC 3a/1a4u (OMUpAroIKecs Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCTIONB3Ys 3aKOHbI
u (opmyibl, CBsI3BIBAIONIME (U3MUECKHE BETUYMHBI: Ha OCHOBE aHAJIW3a YCJIOBHS 3aa4u
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEJOCTAIONIME WU M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (OPMYJIBI, HEOOXOAUMBIC I pEUICHUs, MPOBOJUTH pacy€Thl W OIICHUBATh
PEATUCTUYIHOCTH MOTYYSHHOTO 3HAUSHUS (PU3NIECKON BETUUHMHBI;



pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIM (PU3UYECKUX METOJOB,
UCIIOJNIb3YSl ONHUCAHME WCCIEIOBAHUSA, BBIICNIATH MPOBEPSIEMOE MPEANOJIIOKEHUE, OLEHUBATh
MPaBUJIBHOCTh TIOPSJKA TPOBEACHUS HCCIENOBAHMS, JIeaTh BBIBOAbI, WHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOIOAECHUIO (PU3MUYECKUX SBICHUN WM (U3UYECKUX CBOWCTB Tel
(u3yueHne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBHUCHUMOCThH IEpHoAa
Kosie0aHuil MPyKMHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIBIX KOJIeOaHUid, MPSIMOIMHEHHOE PAacTIPOCTPAHCHHUE CBETA, PA3JIOKEHUE OEIoro
CBETa B CIEKTpP, U3YUEHHE CBOMCTB M300pa’keHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoliei JIMH3e, HaOII0IeHNe CIUIOMIHBIX U TMHEHYaThIX CIIEKTPOB U3ITYUYCHHS):
CaMOCTOSITENILHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pya0BaHMs, OMUCHIBATH X0/
OTIbITA U €0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOIBI,

IIPOBOJUTH MPU HEOOXOTUMOCTH CEPUI0 MPSAMBIX HW3MEPEHUH, OMpeaessist CpeaHee 3HAaueHue
n3MepsieMo BeTUYUHBI ((POKYCHOE PACCTOSHHME COOMparomiel JIMH3bI), 00OCHOBBIBATH BBHIOOD
criocoba u3MepeHus (M3MepUTeIbLHOro Ipudopa);

MIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MYECKUX BEJIWYMH C HCIOJB30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HavyaJbHON
CKOPOCTH, Neprojia KoyedaH!i MaTeMaTH4ecKoro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpa)X€HHUsl CBETa OT yrja NaJeHUs U yrja NpeJoMJICHHs OT yrIjla MaJeHus): IMIaHUpOBAThH
UCCIJIETIOBAaHKUE, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATH PE3YJbTAThl MOJIYYEHHOMN
3aBUCHUMOCTH (DH3UYECKHX BEIMYUH B BHJE TaONWI W TpapuKOB, Je1aTh BBIBOJBI IO
pe3ysibTaTaM HCCIeI0BaHus;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIMUYHH (CPeHIs CKOPOCTh M YCKOPEHHUE Tela
IIpU PaBHOYCKOPEHHOM [BMKEHHH, YCKOPEHHE CBOOOIHOIrO MaJeHUs, >KECTKOCTh MPYKHUHBI,
KO3(PUIMEHT TpeHHs! CKOJIbKEHHUs, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa M TEPHOJ
Koje0aHUN MaTeMaTHMYeCKOTO W MPYKUHHOTO MAasTHUKOB, OINTHYECKas CHJia coOuparouiei
TUH3BI, PAJUOAKTHBHBIA (DOH): TUIAHMPOBATH H3MEPEHHS, COOMpaTh HIKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHHUS, CIeIys MPEJI0KEHHON HHCTPYKIIUHU, BRIYUCIISTH 3HAUEHUE
BEJIMYMHBI M AHAJU3UPOBATh MOJYUYEHHBIE pE3yibTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEpPEHN;

co0Jro1aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHEIM 000y I0OBaHUEM;
pa3ianyuaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeNel: MarepualibHas TOYKa,
a0COIIOTHO TBEPJOE TENO, TOUCUHBI HCTOYHUK CBETA, JIy4, TOHKAs JINH3A, IJIaHETapHask MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIMUIBI JCUCTBUS H3YyUYEHHBIX MPHUOOPOB U TEXHHUUYECKUX YCTPOMCTB C
OMOpol Ha HMX OmucaHus (B TOM 4YHUCIIE: CIHMIOMETp, JAaTUYUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, »5XOJOT, OYKH, TIEepHCKom, QoToanmnapaT, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOI, AO03MMETp, KaMmepa BuibcoHa), MCHONb3ys 3HAHUS O CBOMCTBaX (U3NYECKUX
SABJICHUN U HEOOXOMMbIe (pU3NUECKHEe 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX NMPUOOPOB M TEXHOJOTMYECKMX TIPOLIECCOB MpPHU  pPELIeHHH Yy4yeOHO-
MPAKTHUUECKUX 33/1a4, ONTHYECKHUE CXEMBbI JUIsl TOCTPOCHUS M300paKeHU B TUIOCKOM 3epKajie U
coOuparoiei JI1H3e;

MIPUBOJIUTH MpPHUMEpHl (HAXOIUTh MH(OPMALMIO O MpHUMEpax) MPaKTUYECKOro HMCHOIb30BaHUS
¢u3nUecKrux 3HaHUH B MOBCEIHEBHON KM3HHU I o0ecriedeHns: 6e30MacHOCTH P 0OpAIeHUH C
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY>KAIOILEN CPELIE;

OCYHIECTBJIATh MOUCK MHPOpMaK (HU3NUECKOTo cojepxaHus B MIHTepHeTe, caMOCTOSTENbHO
(dbopMyIHMpys MOMCKOBBIM 3ampoc, HAXOAUTh IMYTH OIpPEIENICHUs] JOCTOBEPHOCTH MOIYYCHHOM
nH(pOpPMaLIMK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIONB30BaTh TMPH  BBIMOJIHEHWH YUYEOHBIX 3aJaHWl HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
(bu3nyecKkoro cojepkKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHeT, BIaAeTh



npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMAMUM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIC NHCBMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKMX MCTOYHUKOB (U3NYECKOTO COJEp)KaHus, MyOJIMYHO MPEICTaBISATh pPE3YIbTaThl
IIPOCKTHOM WJIM UCCIIE0BATEIbCKON JEATEIIBHOCTH, IIPU OTOM TIPAMOTHO HCIOJB30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3yyaemMoro pasjena (pU3HKU U COMPOBOXK/IATh BHICTYILIICHUE

IIPE3EHTALUEN C YUETOM OCOOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne HaunmeHOBaHWe pa3faesioB U TEM MPOrpaMmmbl Konn4yecTtBo 4acos

n/n Bcer KoHTposibHble [lpakKTu4deck

o) paboThl paboThl

Paspen 1. ®u3uka v eé poJsib B NO3HAHUM OKpPY>XXalowero Mupa

1.1 o®wu3wmka - Hayka o npuponae 2 0 0

1.2 ®dunsnyeckme BesINHNHbLI 2 0 1

1.3 EcTecTBEHHOHAY4YHbIN MeTOo 4 NO3HaHUA 2 0 1

NToro no paspeny 6

Pa3zpen 2. NepBoHavyasibHble CBeAEeHUA O CTPOEHUM BeluecTBa

2.1 CtpoeHue BellecTBa 1 0 0

2.2 [BuMXeHue n B3auMoaencTBme 4yacTul, 2 0 1
BellecTBa

2.3 ArperaTHble COCTOSAHUA BelecTBa 2 0 0

NToro no paspeny 5

Pa3zpen 3. 1BU>XKeHue u B3aMmMoaeucTeBue ten

3.1 MexaHun4yeckoe OBUXKeHne 3 0 0

3.2 WHepumsa, Mmacca, NJIOTHOCTb 4 0 1

3.3 Cwna. Bugbl cun 14 1 2

NToro no paspeny 21

Paszpen 4. [laBneHue TBEPAbIX TeJ, XXMAKOCTEA U ra3soB

4.1 [asneHwue. lNepenaya naBJieHNd 3 0 0
TBEPALIMN TeNaMmn, XNOKOCTAMN N Fra3aMu

4.2 [aBneHune XNOKocTun 5 0 0

4.3 ATMOC(gepHoe faBiieHue §) 0 0

4.4 [enctBue XUOKOCTU U rasa Ha 7 1 3
MOrpy>XEHHOE B HUX TeNo

NToro no paspeny 21

Paspen 5. Pabota n MOWHOCTb. DHEpPrusa
5.1 PaboTa 1 MOLLHOCTb 3 0 1



Ne HawmmeHOBaHWe pa3fenos U TeM NpPorpamMmsbl KonnyecTtBo 4Yacos

n/n Bcer KoHTposibHble [lpakKTu4deck
o] paboThl paboThl

5.2 TlpocCTble MexaHn3Mbl 5 0 1

5.3 MexaHun4eckas sHeprus 4 1 1

WNToro no paspeny 12

Pe3epBHOe BpemMA 3

OBLWEE KOJINYECTBO HYACOB MO MNMPOIrpAMME 68 3 12

8 KJIACC

No HanmeHoBaHMe pa3fenoB N TeM Konn4yecTtBo 4acos

n/n nporpamMmsl Bcer KoHTpoJsibHble [lpakTun4eckmn

o] paboThl paboThl

Paspen 1. TennoBble siBJIeHUA

1.1 CtpoeHue 1 CBOMCTBaA BelleCcTBa 7 0 0

1.2 Tennosble npouecchol 21 1 5

WToro no paspeny 28

Paspen 2. dneKrpuyeckue U MarHUTHble ABJIEHUA

2.1 3SnekTpuyeckme 3apanbl. 3apsXKeHHbIe 7 0 1

Tesa n nx B3amMmonencTemne

2.2 T1OCTOSAAHHbIN 3NEKTPUNYECKNIN TOK 20 1 7

2.3 MarHuTHble aBNEeHNSA 6 1 1.5

2.4 3DnekKTpoMarHUTHas WHAOYKLUUSA 4 0 0

WToro no paspeny 37

Pe3epBHOEe BpemMs 3

OBLEE KOJINYECTBO HACOB MO NPOrrPAMME 68 3 14.5

9 KJIACC

Ne HanmeHoBaHMe pa3fenoB N TeEM Konn4ecTBo 4acoB

n/n nporpamMmmel Bcer KoHTposbHble [lpakTn4ecku

o) paboThl paboThl
Paspen 1. MexaHuyeckue siBJieHUA
1.1 MexaHu4eckoe aBmxeHue n crnocobol ero 10 0 1
onmncaHuns

1.2 B3aumogewncTBue Ten 20 1 3

1.3 3akoHbl coxpaHeHus 10 0 3

WToro no paspeny 40

Paspen 2. MexaHuyeckue KosiebaHua U BOJIHbLI

2.1 MexaHun4eckune KonebaHus 7 0 3

2.2 MexaHun4yeckue BOJIHbI. 3BYK 8 1 3



No HanmMmeHoBaHMe pa3nenos U Tem Konn4ecTtBO 4Yacos

n/n nporpamMmel Bcer KoHTposbHble [lpakTn4ecku
o] paboThl paboThl

NToro no paspeny 15

Pa3zpen 3. dneKTpoMarHUTHoOeE NoJie U 3J5IeKTPOMarHUTHbIE@ BOJIHbI

3.1 2nekTpomMarHuTHoe rnose u 6 0 2
3J/IeKTPOMArHNTHbIE BOJIHbI

NToro no paspeny 6

Paspen 4. CBeToBbIe ABJZIEHUA

4.1 3aKOoHblI pacnpoCTpaHeHusa cBeTa 6 0 2

4.2 JIMH3bl 1 oNTUYeckme npmnbopsl 6 0 3

4.3 Pa3noxxeHue 6enoro cBeta B CNEKTP 3 0 2

NToro no paspeny 15

Paspen 5. KBaHTOBbIE ABJZIeHUS

5.1 WcnyckaHue n nornowieHne ceeta atomom 4 0 1

5.2 CTpoeHne aToMHOro agpa 6 0 1

5.3 fApepHble peakuun 7 1 1

NToro no paspeny 17

Paspen 6. MNoBTopuTenbHo-06006LLaOWIMA MOAY b

6.1 TloBTopeHne n obobuieHne cogep xaHus 9 0 2
Kypca pn3unkm 3a 7-9 Knacc

NToro no paspeny 9

OBLLEEE KOJTIMYECTBO YACOB Mo NMrPOrrPAMME 102 3 27

MOYPOUYHOE IIJIAHUPOBAHUE

7 KJIACC

Ne Tema ypoka

n/n

1 ®dun3nKa — Hayka o npupoae. AsneHnsa Npupoabl

2 dunsnyeckme saBneHns

3 dun3nyeckme BeNnYnHbl U UX N3MepeHne

4 Ypok-nccnepoBsaHume "3smepeHne TemnepaTtypbl Npy NOMOLLN XXWUOKOCTHOIoO Te

TemnepaTypb!"

MeToAbl Hay4HOro Nno3HaHua. OnncaHne PUNYeCKNX ABJEHNIN C NMOMOLLLbIO MO/
Ypok-nccneposaHue "lposepka rmnoTesbl: AasIbHOCTb NONETA WapurKa, nyueH
TeMm 6onblie, 4yem HonbLUE BbICOTA Mycka"

7 CtpoeHune BewecTBa. OnbIThl, AOKa3bliBalOWME ANCKPETHOE CTPOEHME BELLECTB
8 IBM>XeHne 4yacTtuu BeLwecTBa

9 Ypok-nccnegosaHme «OnbliTbl N0 HabAOAEHNIO TEMNNOBOr0 paclUMPEHNS Fra30B»
10 ArperaTHble COCTOAHMSA BeLlecTBa

11 OcobeHHOCTM arperaTHbIX COCTOAHUM BoAbl. ObobLieHne no pa3sgeny «lepBoH

o U



n/n

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29

30
31

32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49

Tema ypoka

CTpPOEeHun BeLlecTea»
MexaHn4yeckoe gBu>xeHune. PaBHOMepHOe N HepaBHOMepHOe OBUXeHune
CKOpoCTb. EAMHULI CKOPOCTU

PacyeT nyTn n BpeMeHN ABUNXXEHUSA

NHepuna. Macca — mepa MHEPTHOCTU Ten

MnoTHOCTbL BewecTBa. PacyeT maccbl 1 o6beMa Tesia No ero MNJ0THOCTKU
JlabopaTopHasa paboTa «OnpeneneHmne NaoTHOCTM TBEPAOro Tena»

PeweHwne 3apma4 no Teme "[11I0THOCTL BeuwlecTBa"

Cnna Kak xapakTepucTmka Bzanmonencteng Ten. Cnna ynpyrocTu. 3aKoH NyKe
JlabopaTopHasa paboTa «M3y4yeHmne 3aBUCMMOCTU pacTsxeHus (gedopmanmm) n
MPUI0XKEHHON CUJIbI»

[[ABneHune TaroTeHnsa. Cuna TaKecTun

CBS3b MeXAy CUJION TAXXeCTU N Maccon Tena. Bec Tena. PeweHne 3agay no te
Cnna Ta)KeCTun Ha apyrux nnaHeTax. dmsnyeckme XxapakTepucTukKn niaHeT
N3mepeHune cun. JuHaMmomeTp

Bec Tena. HesecomocTb

Cno)eHune AByxX CWUJ, HanpaBJ/IEHHbIX N0 OAHOW NPAMON. PaBHOAENCTBYOWas C
PewweHne 3agad no temMe "PaBHogencrsytowasa cmn”

Cnna TpeHusa n eé enabl. TpeHne B Npupone n TeXHUKe

JTabopaTopHas paboTa «M3yyeHmne 3aBUCMMOCTU CUJIbl TPEHUS CKOJIbXKEHUSA OT
XapaKTepa CconpuKacamLwmxcsa noBepxHocTemn»

PeweHune 3apa4 Ha onpefeneHmne paBHOLENCTBYIOLWEN CUIbI

PeweHune 3ama4 no temam: «Bec Tena», «[padnyeckoe nsobpakeHume cui», «C
«PaBHOOENCTBYOLW AN CUT»

KoHTposibHasa paboTa no TeMaM: «MexaHu4eckoe ABuXXeHune», «Macca, NaoTHO
«pagmyeckoe n3obpaxkeHne cnn», «Cnnbl»

HasneHne. Cnocobbl yMeHbLUEHUS U YBENINYEHUSA OaBNeHns

HaBneHne rasa. 3aBUCMMOCTb AaBNeHNs rasa ot o6bEma, TemnepaTypsbl
Nepepnaya paBseHUA TBEPLALIMUN TeNlaMun, XNOKOCTAMN N ra3aMn. 3aKoH acka)
HaBneHne B XUOKOCTU U ra3e, BbiI3BaHHOE OENCTBUEM CUJIbI TAXKECTU
PeweHune 3apa4 no teme «J[laBsieHne B XNOKOCTU U ra3e. 3akoH lMackana»
Coobwatouwumecs cocyabl

Mmaopasnnyeckun npecc

MaHomMmeTpbl. [MopWwHEBON XUAKOCTHbIM HAaCOC

ATMoOCHepa 3eMaun 1 NPUYNHbI €€ CyLLeCTBOBaHUSA

Bec Bo3nyxa. ATMocepHoe faBsieHue

N3mepeHne atMmocdepHoro gasneHuda. OnbiT Toppuyennu

3aBUCNMOCTb aTMOC(EPHOro AaBJIeHNA OT BbICOTbl HaL YpPpOBHEM MOpA
bapomeTp-aHepoua. ATMoCchepHoe AaBlieHMe Ha Pa3/INYHbIX BbICOTax
PeweHune 3apay no teme " ATmMmocgepHoe gasneHume"

HdencTeue XUAKOCTU U ra3a Ha Norpy>XxeHHoe B HUX Tesno. ApxmMmenosa cuia
JlabopaTopHasa paboTa «OnpeneneHve BblTallKUBaOLWEN CUJbl, LENCTBYOLWEN
XXNOKOCTb>»

JlTabopaTopHas paboTa no Teme «MccnenoBaHue 3aBMCMMOCTUM BECaA Tesa B BOA



Tema ypoka

n/n
MOrpy>XeHHON B XXUAKOCTb YacTu Tena»

50 T[lnaBaHwne Ten

51 JlabopaTopHada paboTa "KOHCTpynpoBaHue apeoMeTpa UM KOHCTPynUpoOBaHMeE .
rpysonogbeémMHocTun"

52 PeweHune 3apgay no temam: «lnasaHue cynos. BozgyxonnaBaHue», «[laBneHune
XKNOKOCTEN U ra3oB»

53 KoHTposibHas paboTa no Teme «[laBsieHne TBepAblX Tes, XULKOCTEN N ra3oB»

54 MexaHun4eckas paboTta

55 MowHoCTb. EAMHMUBLI MOLWHOCTH

56 Ypok-uccnegosaHue "PacyéT MOLWHOCTWN, pa3BMBAaEMON Npu NogbLEME Mo NecCTH

57 TlpocTble MexaHu3Mbl. Pbi4ar. PaBHoBecue CuM Ha pblvare

58 Pblyarm B TexHuke, ObITYy U npupope. JlabopatopHasa paboTa «MccneposaHune y
pbl4ara»

59 PeweHne 3apayd no TemMe «YC/I0BUA paBHOBECUS pblHara»

60 KoadhdunumeHT nonesHoro AencTensa mexaHnsma. JlabopatopHas pabota «M3Me
MJOCKOCTU»

61 PeweHune 3apa4 no teme "PaboTta, mowHocTb, KMNA4"

62 MexaHu4eckas sHeprusa. KnHetnyeckasa n noteHymasbHas sHeprus

63 3aKOH COXpaHeHUsA MeXaHNYeCKOoN SHeprun

64 YpPOK-3KCMepuMMeHT Mo TeMe "IKCrnepnMmeHTasibHoe onpeneneHne nsMeHeHus K
MOTEeHLNa/IbHOW SHEPrnumM Npu CKaTbiBaHUW Tesla No HaKJIOHHOW MJ0CKOCTN"

65 KoHTposibHasa paboTa no Teme «PaboTa M MOLLHOCTb. HEPrna»

66 Pe3epBHbIN ypoK. PaboTa ¢ TekCTaMum No Teme "MexaHn4yeckoe ABuxeHne"

67 Pe3epBHbIN ypoK. PaboTa ¢ TekCcTamMun no Teme "[aBneHne TBEPAbIX Ten, XUAK(

68 Pe3epBHbLIN ypoK. PaboTa ¢ TekcTamm no Teme "PaboTta. MowHOCTb. dHeprusa"

OBLLLEEE KOJTIMYECTBO YACOB 10O MNMPOrPAMME

8 KJIACC

No Tema ypoka

n/n

1  OCHOBHbIE NONOXKEHNS MOSIEKYNIAPHO-KNHETNYECKON TEOPUN N UX OMNbITHbIE MOL

2 Macca n pa3mMep aTOMOB 1 MOJIEKY

3 Mopenu TBEPAOOro, XMAKOro n ra3oobpasHoOro COCTOSAHUI BewecTBa

4  Ob6bsACHEeHMe CBONCTB TBEPAOr0, XXNOKOro 1 ra3oo0bpa3HOro COCTOAHUN BELLECT

MONEKYJIAPHO-KNHETNYECKON Teopun

Kpuctannmnyeckue n amopdHble Tena

CMa4vumBaHme 1 KanunnapHocCTb. [ToBEepXHOCTHOE HaTsXXeHue

TennoBoe pacwmpeHne n cxatue

TemnepaTypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMJIOBOro ABMXXEHUA YacTu
BHyTpeHHAA aHeprua. Cnocobbl NU3MeHeHNs BHYTPEHHEN SHEPrnm

Buabl Tennonepenayu

YpoK-KoH(pepeHuns "MpakTnyeckoe Ncnosib3oBaHMe TenJoBbiX CBONCTB BeLlecC
3HeprocbepexxeHns"

KonnyecTBo TensaoThbl. Yoes/ibHaa TenJ10eMKOCTb

YpaBHeHue Tennosoro 6anaHca. TennoobmeH n TensoBoe paBHoBecue



n/n

14

15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31
32

33
34
35
36
37
38
39
40
41
42

43
44

45
46

47
48

49

Tema ypoka

JlabopaTopHas paboTa "ccnenoBaHume aneHnsa TennoobmMeHa npm CMeLnBaHy
BOAbI"

PacyeT Konm4yecTBa Tena0Tbl, HEO6XOAMMOro 419 HarpeBaHUA Tena N Bblaense
NlabopaTopHas paboTa "OnpeaeneHne yoenbHON TENJIOEMKOCTU BewecTBa"
JHepruna Tonauea. YaenbHasa TensiotTa CropaHuns

MnaBneHve n oTBepAeBaHNE KPUCTAJIJINYECKUX Tes. YaesbHasa TenaoTa nsaBie
JlabopaTopHas paboTa "OnpeaeneHne yaenbHON TennoThbl NaaBaeHns abaa”
Mapoobpa3oBaHne n KoHaeHcauus. NcnapeHune

KuneHune. YoenbHasa TensioTa napoobpasoBaHNa N KOHAEHCALMWN. 3aBUCUMOCTb
OT aTMOC(EepHOro faBseHuns

Bna>xHocTb Bo3ayxa. JlabopaTopHas paboTta "OnpeaeneHne OTHOCUTENLHOW B
PeweHune 3apa4 Ha onpeaesieHne BIaX>XHOCTU BO34yXa

MpuHUuMnbl paboTbl TeNNOBbLIX ABUraTenen. Naposasa TypbuHa. [IBUratenb BHYT
KMO Tennosoro gsuratens. TensoBble ABUraTENN U 3allNTa OKPY>KaloLLen cpe
3aKOH COXpaHeHUA N NnpeBpaLlleHnsa SHeprmm B TernJoBbiX npoueccax
MoaroToBKa K KOHTpOaIbHOW paboTe no Teme "TennoBble aABeHUSA. UI3MeHeHMne
BewiecTBa"

KoHTponbHasa paboTa no Teme "Tennosble ABeHUA. I3MeHeHne arperaTHbIX CC
dnekTpusaumna Ten. [iea pona aneKTpnyecKnx 3apsanos

Ypok-uccnegoBaHue "InekTpusaumsa Tena nHOyKumen n npu cConpmKocHoseHmnmn"
B3anmopencreme 3apsKeHHbIX Tes. 3akoH KyJioHa

dneKTpunyeckoe noJsie. Hanpsa>KeHHoCTb 31eKTpuyeckoro nongd. MNpuHumn cynep
rnonemn

HocuTenu aneKTpnyecknx 3apanos. deMeHTapHbIn 3apag. CTpoeHne aToMa
MPOBOAHNKN N ON3NEKTPUKUN. 3aKOH COXPaAHEHUNS JIEKTPUYECKOro 3apsaa
PelwleHne 3aga4 Ha NpuMeHeHne CBONCTB JIEKTPUYECKMX 3apsaLoB
DNeKTPU4YeCKUn ToK, YCJIOBUSA ero CyLecTBoBaHUA. ICTOYHUKN SNEKTPUYECKOr
HNencTBnA 3/1eKTPNYECKOro Toka

Ypok-uccnenosaHve "[enctene 31e€KTPUYECKOro nosis Ha NPOBOOHNKN U ANIJIE
DNEKTPUYECKNI TOK B MeTasllax, XNOKOCTAX U rasax

IneKTpuyeckas Lenb N eé coCTaBHble YacTun

Cunna ToKa. JTabopaTopHada paboTa "MiamepeHue n peryamposaHue cuabl Toka"
InekTpuyeckoe Hanps>xeHune. BonbtmeTp. JlabopaTopHas paboTta "UsmepeHune
Hanps>xeHna"

ConpoTumBrieHne NpoBoAHUKA. YOeslbHOe CONpoTUBJIEHNE BellecTBa

JlabopaTopHas paboTa "3aBUCUMOCTb 3/IEKTPNYECKOr0 CONMPOTUBJIEHUS MPOBOL
njaowiaamn nonepevyHoro cevYyeHnsa n MmaTtepmana'

3aBUCUMOCTb CWJIbl TOKA OT Hanps>XeHus. 3akoH OMa an§a ydacTKa uenu

JNlabopaTopHas paboTa "iccnenoBaHme 3aBUCMMOCTU CUJIbl TOKA, NAOYLLENO Yep
COMPOTUBNEHUNSA pe3ncTopa U HanpsaXXxeHna Ha pesunctope”

MocneposaTenbHOE U NapasisiesibHoe coeguHEeHUA NMPOBOAHNKOB

JlabopaTopHas paboTa "lMpoBepKa NpaBuaa CNOXKEHNS HANPSAXXEHUW NPU MocCe
coegnHeHUn OBYyX pe3ncTtopos"
JlabopaTopHas paboTa "lMpoBepKa NpaBunaa Anas8 CAJbl TOKa NpW napaaiesnbHOM



n/n

50
51
52
53
54

55

56
57
58
59
60

61

62
63

64
65
66
67
68

Tema ypoka

PelweHne 3aga4 Ha npuMmeHeHue 3akoHa OMa g5 pa3IM4HOro coeguHeHns npc
PaboTa 1 MOLWHOCTb /IEKTPNYECKOro ToKa. 3akoH [)koynsa-JleHua

JlabopaTopHas paboTa "OnpeageneHne paboTbl N MOLWHOCTU /IEKTPUYHECKOTO T
dneKkTpuyeckume uenn n notpeburtenn snekTpmdeckom sHeprum B 6biTy. KopoTk

MoAaroToBKa K KOHTPOJZIbHOW paboTe no TeMe "InekKTpuyeckme 3apaabl. 3apsarKe
B3ammMoaencTBus. NoCTOAHHbIN 3N1IEeKTPUYEeCKUn TokK"

KoHTposibHasa paboTa no TeMe "3nekTpuyeckme 3apaibl. 3aps>KeHHbIe Tesa n |
MOCTOAHHLIN 3NeKTPU4eCcKnin Tok"

NOCTOAHHbIE MarHUTbI, UX B3aUMOLENCTBUE

Ypok-nccnepnosaHue "MzyvyeHue nosien NOCTOSAHHbLIX MarHUTOB"

MarHnTtHoe nosie. MarHMTHOE noJsie 3eMIN U ero 3HavyeHune AN XXU3HU Ha 3eMJl
OnbIT OpcTena. MarHUTHOE MoJsie 31eKTPU4YeCcKoro Toka MarHUTHoe noJse KaTyl

NMpuMeHeHne 31eKTpoMarHMToB B TexHuUKe. JlabopaTtopHas paboTa "M3yyeHue ,
nosaa Ha NPOBOAHUK C TOKOM"

dneKTpoaBuUraTesib NOCTOAHHOIO ToKa. icnonb3oBaHne aneKkTpoaBuUraTenen B
YyCTPONCTBaxX 1 Ha TpaHcrnopTe. JlabopaTopHasa paboTa "KoHCTpympoBaHME 1N 3
3neKTpoaBurartena”

OnbIThl ®apaged. 3aKOH 371IeKTPOMarHUTHON NHOYKUMK. MNMpaBuno JleHua

SnekTporeHepaTop. Crnocobbl NONyYEHNS SNEKTPUYECKO SIHEPTUN. DNEKTPOCT:
BO30OHOBNAEMbIX UCTOYHUKAX SHEPI UK

MoAaroToBKa K KOHTPOJZIbHOW paboTe no TeMe "INeKTpu4eckme u MarHUTHbIE SB
KoHTposibHasa paboTa no TeMe "INeKTpmyeckme n MarHUTHble SBaeHnsa"
Pe3epBHbLIN ypoK. PaboTa ¢ TekcTaMum no Teme "Tensosbie 9BeHUA"
Pe3epBHbLIN ypoK. PaboTa ¢ TekcTaMu no teme "MMOCTOAHHbIN JIEKTPUNHECKUN TC
Pe3epBHbI ypok. PaboTa ¢ TekcTamu no teme "MarHuUTHble aABAeHNS"

OBLEE KOJINYECTBO YACOB MO NMPOIrPAMME

9 KJIACC
No Tema ypoka
n/n
1 MexaHun4yeckoe aBu>xeHne. MatepmasbHas To4YKa
2 Cunctema otcyeTa. OTHOCUTENIbLHOCTb ME@XaHNYEeCKOro OBUXKEeHNS
3 PaBHOMepHOE NpAMOSIMHENHOEe OBUXeHne
4 HepaBHoOMepHOe npsMosinHenHoe aBuxeHune. CpeaHAss 1 MFTHOBEHHAas CKOPOCT
5 MpaAMoNMHeNnHoe paBHOYCKOPEHHOE ABMXXeHne. YCKopeHue
6 CKOpPOCTb NMPSMOJIMHENHOIr O PABHOYCKOPEHHOIr 0 ABUMXeHUs. paruk CKOpoCTH
7 NabopaTopHas paboTa "OnpeneneHne yCKoOpeHusa Tesna rnpm paBHOYCKOPEHHONM
HaKJIOHHOW MJOCKOCTMN"
8 CsoboaHoe nageHune Ten. OnbIThl Manunes
9 PaBHOMepHOE OBUMXXEHME MO OKPY>XHOCTW. Nepmnoa n yactoTta obpawieHnsd. JInH
CKOpPOCTH
10 UeHTpocCcTpeMuTenbHoe yCKopeHune
11 TepsBbl 3aKOH HblOTOHa. BekTop Cuibl
12 BTopoun 3akoH HbloTOHaA. PaBHOOEeNCTBYOLWasA cuia
13 TpeTuin 3aKoH HbtoToHa. Cynepno3nunsa cun



n/n

14
15
16
17
18
19
20
21
22
23

24
25
26

27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47

48
49
50
51
52
53

Tema ypoka

PeweHwne 3ama4v Ha NpUMeHeHne 3aKOHOB HbOTOHa

Cwuna ynpyrocTtin. 3akoH lNyka

PelweHne 3agayd no teme «Cuna ynpyroctm»

NabopaTopHasa paboTa «OnpeaneneHne XeCcTKOCTU MPYXUHbI»

Cwuna TpeHus

PewweHne 3apa4v no teme «Cunia TpeHns»

NabopaTopHas paboTa "OnpeaneneHne KoappuUMEHTa TPEHNA CKONbXXeHNS"
PewweHne 3apa4d no TemMe "3akoHbl HetoTOHa. Cuna ynpyroctu. Cuna TpeHuna"
Cuvna TsSH)KeCTu 1 3aKOH BCEMUPHOro TAroTeHns. YckopeHmne csobogHOro nager

Ypok-KoH(pepeHumnsa "[ABnKeHne Ten BOKPYr rpasnTaymnoHHoro ueHtpa (ConHe
FanakTukn"

PeweHune 3aga4 no temMe "Cuna TSXKeCTU N 3aKOH BCEMUPHOIo TAroTeHmsa"
[MlepBas KoOCMUYeCKasa CKOPOCTb. HEBECOMOCTb N NMeperpys3Ku

PaBHOBecne MmaTepuasbHON TOYKN. ABCONOTHO TBEPOOE Teno. PaBHOBeCHe TBE
3aKpenaéHHON OCblo BpalleHuns

MomeHT cunbl. LleHTp TaxxecTu

PeweHwne 3aga4 no teme "MoMeHT cunbl. LeHTp TaxkecTn”

MoaroToBKa K KOHTpOAbHOM paboTe no Teme "MexaHn4yeckoe oBuxeHue. Bsaun
KoHTponbHasa paboTa no Teme "MexaHn4yeckoe gBuxeHune. Bsanmogencreme T
Mmnynbc Tena. MMnynbC cUibl. 3aKOH COXPaHEHUA UMMNyJibca. Ynpyroe n Heyn,
PeweHune 3aga4 no TemMe "3aKoH COXpaHeHUNs nMmnysbca"

YpoKk-KoHpepeHUUa "PeakTBHOE ABMXXEHME B Nnpupoae u TexHuke"
MexaHun4eckasa paboTa 1 MOLHOCTb

PaboTa cubl TAXXeCTU, CUMbl YNPYroCTN N CAJIbl TPEHUS

JNlabopaTopHasa paboTa «OnpeneneHue paboTbl CUSbI TPEHNA NPU PaBHOMEPHO
FOPU30HTaJIbHON NOBEPXHOCTU»

CB43b aHeprun n paboTbl. MMoTeHUMaNnbHasa saHeprus

KnHeTnyeckasa saHeprusa. TeopeMa 0 KUHETUYECKOW SIHEPTrnNn

3aKOH COXPaHEHMNS IHEPTrN B MEXAHUKE

NabopaTopHas paboTa «/M3y4yeHne 3aKOHa COXPaHEHUS SHEPTrnmn»
KonebaTenbHoe ABUXXEHME N €ro XapaKTepPUCTUKN

3aTyxawowmne konebaHums. BeiHyXaeHHble KonebaHuA. Pe3oHaHC
MaTeMaTnYeCKNn N NPYXXUHHbIA MasgTHUKN

Ypok-nccnegoBaHme «3aBUCMMOCTb Neproaa KonebaHuim OT XXECTKOCTU MPYXKK
MpeBpalleHne SHEPrn Npm MexaHn4yecknx konebaHmsax

NabopaTopHas paboTa «OnpeneneHmne 4acToThl U Neprnoda KonebaHum Npyxm

JlabopaTopHasna paboTa «lMpoBepKa HE3aBUCMMOCTY Nnepuoaa KonebaHui rpysa
OT Macchl rpy3a»

MexaHn4yeckune BoJiHbl. CBONCTBa MeXxaHW4YeCKMUX BOJIH. MpoaosibHble 1 rnonepet
YpokK-KoH(pepeHUns "MexaHn4Yeckme BOJIHbl B TBEpAOM Tese. CencMmnyeckmne Be
3BYyK. PacnpocTpaHeHne n oTpakeHne 3ByKa

Ypok-nccneposaHue "HabnogeHne 3aBMCMMOCTM BbICOThI 3ByKa OT 4acTOThbI"
POMKOCTb 3BYKa U BbICOTA TOHA. AKYCTUYECKUN pe30HaHC
YpoK-KOHpepeHumna "YnbTpa3BykK N UH(PPa3BYK B Npupone n texHuke"



n/n

54

55
56
57
58
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60
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64
65

66
67

68
69
70

71
72
73
74

75

76
77
78
79
80
81
82
83
84
85
86
87
88
89

Tema ypoka

MoaroToBKa K KOHTPOJIbHOW paboTe no TeMe "3aKOoHbl COXpaHeHUs. MexaHun4e:
BOJIHbI"

KoHTposibHasa paboTa No TemMe "3aKoHbl COXpaHeHns. MexaHn4yeckme konebaHy
DNeKTPOMarHUTHoe noJsie. D1eKTPOMarHUTHbIE BOJIHbI
CBOWCTBA 3/1€KTPOMArHUTHbIX BOJIH

Ypok-kKoHpepeHuus "LLkana aieKTpoMarHMTHbIX BOJIH. IcNosib30BaHMe 371eKT|
coToBoun ceA3n"

Ypok-uccnegosaHue "M3yyeHne CBONCTB 3/1IEKTPOMArHUTHbLIX BOJIH C MOMOLLLbIO
PeweHune 3apa4 Ha onpegeneHne 4acToTbl U AJIMHbI 21IEKTPOMArHUTHON BOJIHb
neKTpoMarHuTHasa npupona ceeta. CKopoCTb cBeTa. BosHoBble CBOMCTBA CBE
NcTouHukKM cBeTa. MNMpaMonMHenHoe pacnpocTpaHeHue ceeTa. 3aTMeHnsa CosHL
3aKOH OTpa>keHunsa ceBeTa. 3epkana. PeweHne 3agay Ha NpUMeHeHMe 3aKoHa OT
MpenomneHue ceeTa. 3aKOH NpesioMJIeHNsa CBeTa

[MonHoe BHyTpeHHee oTpaXkeHue ceeTa. Icnosib30BaHMeE MOJIHOMO BHYTPEHHEer
onTUYeCKUX CBeToBO4ax

NabopaTopHas paboTa "ccneposaHme 3aBUCMMOCTM Yr/ia NPeOMIEHNS CBET(
nageHunsa Ha rpaHuue "Bosnyx-crekno""

YpoK-KOoH(pepeHuna "icnonb3oBaHME NOJIHOIO BHYTPEHHEro oTpa)keHns: CBeT
OMTUKOBOJIOKOHHAA CBA3bL"

JInH3bl. ONTNYeckasa cuia JINH3bI
MocTpoeHune n3obparkeHnii B INH3ax

NabopaTopHas paboTa "OnpeneneHne OKYCHOro pacCToOAHMA U ONTUYECKOM (
JINH3bI"

Ypok-koH(pepeHuunsa "OnTnyeckne nnMH30BbIe Npmnbopb!”
[(na3 Kak onTu4yeckas cuctemMa. 3peHue
Ypok-KoHpepeHumna "edekTbl 3peHnsa. Kak CoOXpaHNTb 3peHune”

PasnoxxeHune 6enoro ceeta B cnekTp. OnbITbl HeloTOHA. Cno)XeHne cnekTpasbt
cBeTa

NabopaTopHas paboTa "OnbIThl MO pa3aioXxeHno 6enoro ceeta B CNEKTP M BOCI
npegmeToB Npu nx HabnwogeHun Yepes uBeToBble PUIbTPLI"

YpOK-npakTukKym "BosIHOBble CBONCTBaA CBETa: ANCMEPCUS, NHTepdepeHUnsa 1 [
OnbITbl Pe3epopna v nnaHeTapHaa Moaesib aToMa

MocTtynaTtel bopa. Mogenb atoMma bopa

NcnyckaHue n nornoweHve ceeta aToMoM. KBaHTbI. JIMHenYaTble CreKTpbl
Ypok-npakTukym "HabnogeHne cnekTpos ncnyckaHus"

PaonoakTUBHOCTbL U €€ Bnabl

CTtpoeHue aToMHOro aapa. HyknoHHasa mogensb

PaovnoakTueBHble npespawleHnsd. N3oTonbl

PeweHune 3aga4 no TemMme: "PagnoakTuBHbIE NpeBpalleHna”

lMepnop nonypacnapa

YpoK-KOoH(pepeHUna "PagnoakTMBHbIE N3NyYeHNs B npupoae, MeguumnHe, TexHl
flnepHble peakunn. 3aKOHbI COXPaHeHNs 3apAa40BOro 1 MacCoBOro Yymcen
JHepruna ceA3n aToMHbIX aaep. CBA3b MacChbl N SHEPruu

PeweHune 3apay no teme "AdpepHble peakummn"



n/n

90
91

92

93

94
95
96

97

98
99

Tema ypoka

Peakunmn cmHTesa u geneHunsa aaep. UCcTodHukm sHeprum ConHua v 38314
YpOK-KOHepeHUmna "danepHas sHepreTuka. encTemnsa pagmoakTUBHBLIX N3yde

opraHu3mbl"

MoaroToBKa K KOHTPOJSIbHOW paboTe nNo TeMe "IneKTpoMarHUTHOE none. INeK?

KBaHTOBbIE aABNeHUNA"

KoHTponbHasa paboTa No Teme "INeKTPOMaArHUTHOE nose. D/1eKTPOMarHNTHbIE

asneHna"

MoBTOpeHune, obobLieHme.
MoBTOpeHune, obobLieHme.
MoBTOpeHune, obobLieHMe.

aBuratenen"

MoBTOpeHune, obobLieHme.

3/1eKTPOyCTaHOBOK"

MoBTOpeHune, obobLieHme.
MoBTOpeHune, obobLieHMe.
100 MosBToOpeHue, obobLLeHMe.
101 MosToOpeHue, obobLyeHMe.
102 MosBTopeHue, obobLieHMe.

JNlabopaTopHble paboTbl NoO Kypcy "B3anmoaencrteue
PelleHne pacyeTHbIX N Ka4eCTBEHHbIX 3a4a4 Mno Ten
PelleHne pacyeTHbIX N Ka4eCTBEHHbIX 3a4a4y Mno Ten

PeweHne pac4yeTHbIX U Ka4eCTBEHHbIX 3a4a4 Mo Tewm

JlabopaTopHble paboTbl No Kypcy "CBeToBbIe SABJIEH]
PaboTa Cc TekCTaMu no TeMe "3aKOoHbl COXpPaHEHUS B
PaboTa c Tekctamu no Teme "KonebaHusa n BOAHbI"
PaboTa c TekcTamum no teme "CBeToBble aB/IeHNSA"
PaboTa c TekcTamu no TeMme "KBaHTOBas 1 ssaepHas

OBLLEE KOJIMYECTBO YACOB MO MPOTPAMME
YYEBHO-METOJIMYECKOE OBECIIEYEHME OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

» dusuka, 7 kinacc/ [epeimkua .M., UBanoB A.U., Akimoneproe o0miectBo «M31aTenbcTBO

((HpOCBeH_IeHI/IC»

» dusuka, 8 kinacc/ [epeimkua .M., UBanoB A.U., AkimonepHoe o0miecTBo «M31aTenbcTBO

((HpOCBeH_IeHI/IC»

» dusuka, 9 knacc/ [eppimkua .M., I'yrauk E.M., iBanoB A.U., [letpoBa M.A.,

AKHI/IOHepHOC O6H.[CCTBO «H3parenbcTBO «HpOCBGH_[eHI/Ie»

7 KjIacc

OcHoBHas JuTepaTypa:

bazoBblit yueOHUK

A. B. Ileppbriukuna @usuka. 7 k1. — M.: Ipoda, 2014 rox.

Tetpanp nns mabopaTopHbIX paboT 1o ¢usmke Kk yueOHuky A. B. IIépeimkuna, E. M. I'yTHuK
«®Pu3uka 7 kimace» - Oxk3ameH Mocksa 2015;

A. E. Mapon, E. A. Mapon [lunaktudyeckue matepuaibl K ydeOHuUKY A. B. Ilepsimkuna
«Dusuka 7» - M.: [Ipoda, 2014 rox.
A. B. Ileporukun «COopHUK 33124 110 Gusnke 7 - 9» - M.: Ox3amen 2018



A. B. Yebotapépa «Tectsl o gusnke» k yueOHuky A. B. IIépbimkuna «®Puzuka. 7 kmace» - M.

Hpoda 2014.

O.1. I'pomueBa KoHTpobHBIE U caMOCTOATENbHBIE PA0OTHI IO (U3UKE B 7 Kiacce K YUEOHHKY
A. B. Ilepbrukuna M: Ox3amen-2017 r.

8 kinace
OcHoBHas auTeparypa:
bazoBblit yueOHHMK

A. B. Ilepprmkun ®@uszuka. 8 ki1. — M.: [Ipoda, 2021 roz.

A. E. Mapon, E. A. Mapon [lunaktuueckue marepuaynbl K ydeOHuky A. B. Ilepeimikuna
«Dwusuka 8» - M.: llpoda, 2014 rox.
A. B. Ileppiikun «CoopHUK 3a1a4 110 ¢pusuke 7 - 9» - M.: Dk3amen 2018

A. B. Ueborapéna «Tectsl o pusuke» k yueOHuky A. B. [1éprimkuna «dusuka. 8 kimace» - M.:

Hpoda 2014.

O.U. I'pomueBa KoHTpobHBIE 1 CAMOCTOSITENIbHBIE pabOTHI MO (hu3HKe B § Kiacce K yUeOHUKY
A. B. Ileppimiknna M: Ox3amen-2017 r.

9 kjaacc

OcHoBHas nutepatypa: ba3zosblit yueOnuk: A. B. Ilepoikun @usuka. 9 k. — M.: [Ipoda, 2019

rOJI.

A. E. Mapon, E. A. Mapon /Jlunaktuueckue marepuanbl K yueOHuKy A. B. Ilepeimkuna
«Duzuka 9» - M.: [Ipoda, 2017 rog.
A. E. Mapon, E. A. Mapon «COopHuK BorpocoB u 3aaa4. ®@uzuka 7 - 9» - M.: [Ipoda, 2014 rox;
A. B. Ilepoiukun «COopHUK 33124 110 Gusnke 7 - 9» - M.: Dx3amen 2018

B. A. Bonkos, C. E. ITonsHckuii «YHHBEpcaTbHbIE TOYPOUHBIE Pa3paboTKH Mo (husuke 9 Kiaccy

- M.: BAKO 2013.

Humepnem-pecypcuot

CaliT Wiu cTaThsi Coneprxxanue Anpec

Karasor cceliok Ha Ouuuknoneauu, oudimorexku, CMU, By3bl, HayuHble | http:www.ivanov

pecypcsl o pusmke OpraHu3anuu, KOHQEpPEeHIIUU U Jp. o.ac.ru/phys
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MaTepuajbHO-TEXHHUYECKOE ofecnieueHne 00pa30BaTebHOT0 Mpolecca

KoMITIekT neMOHCTpallMOHHOTO W Ja0OpaTOpHOTO OOOPYIOBaHHS B COOTBETCTBHH C
nepeyHeM y4deOHoro obopynoBanus mo (usuke st cpeaHeit mkoiasl. O0opymoBanue: DKpaH,
KOMIIBIOTEP U MYJIbTUMEIUIHBIN TPOEKTOP, TAOIHIIBI, TECTOBBIC U CIIPABOYHBIC MATEPUAIIBI.

Yuér padoueii nporpaMMbl BOCHIUTAHUS

BocrmurarensHbiit  moteHnman ydeOHoro mnpenmera «Dduszmka» peanmusyercs 4epes:
- TpUBIICYCHHE BHUMAHHUS OOYYArOMIMXCS K ILIEHHOCTHOMY AacCMeKTy H3y4aeMbIX Ha YpOKax
SBIICHUW, OpraHU3alMi0 WX paboThl C IMOJy4yaeMoil Ha YpOKE CONMAIBHO 3HAYMMOUN
uHbopMalliel, WHUIUUPOBAHUE €€ OOCYKIEHHs, BBICKA3bIBAaHUS OOYYAIOIIMMHKCS CBOETO
MHEHHS TI0 €€ TMOBOJTY, BRIPAOOTKH CBOETO K HE OTHOIICHUS;
- JIeMOHCTpalMi0 OOydYaromMMCsi HPUMEPOB OTBETCTBEHHOI'O, TI'PAXKAAHCKOTO IOBEICHUS,
MIPOSIBJIICHUST YEIIOBEKOIIOOMS U T0OPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUIS YT€HUS, 3a]1a4 JUIs PEIICHHUs, TPOOJIIEMHBIX CUTYallui A7k 00CYKISHHS B KJIacce;
- IPUMEHEHHUE Ha YPOKaX MHTEPAKTHBHBIX (hOPM pabOTHI ¢ 0OYJIAFOIIMMHUCS: HHTEIUICKTYIbHBIX
UTp, CTUMYJIMPYIOIIUX MO3HABATEIbHYI0 MOTUBALIUIO O0YYAIOIINXCS; JUCKYCCHUM, KOTOPBIC JAlOT
00yJaromuMcsi BO3MOXXHOCTH MPHOOPECTH OIBIT BEIACHUS KOHCTPYKTUBHOTO JHAJIOra;
rpynmnoBoi paboTsl wiu paboThl B Mapax, KOTOpPbIE y4aT oOydarolmuxcs KOMaHAHOM paboTe u
B3aMMOJICHCTBHIO C IPYTUMH 00yYarOIMMUCH;
- MHUILIUUPOBAHUE U TOAJEP)KKY HCCIEIOBATEIbCKON AESITEIbHOCTH OOYYaIOIIMXCS B paMKax
pealiu3allid MMM WHIWBHIYAJIbHBIX M TPYIIIOBBIX HCCIICIOBATEILCKUX IPOCKTOB, YTO JIACT
00yYaromuMcsi BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEILICHUS TEOPETUUYECKOM
PO0JIEMBI, HABBIK TEHEPUPOBAHHUS M O(DOPMIICHUSI COOCTBEHHBIX HCH, HABBIK YBAKHTEIHLHOTO
OTHOIIIGHUSI K YYXHM uIesM, OGOPMICHHBIM B paboTax ApyTrUX HCCIeI0oBaTeNel, HaBbIK
yOJMYHOTO BBICTYIUICHHS TIEpe aYIUTOPHEH, apTYMEHTUPOBAHUS U OTCTAMBAHMS CBOCH TOYKHU
3peHHUS;
Yyepe3 OPraHu3aIHio U MPOBEICHHE PAa3TUYHBIX MEPOIIPUATHI BO BHEYPOUHOE BPEMSI:

1 yerBepTb 2 4yeTBepTb 3 yeTBepTb 4 yeTBEpPTH
BcOLL wKobHbINM 3Tan BcOLL MyHUumMnanbHbii | MpoeKTHas 3agada JeHb KOCMOHaBTUKMU
ypOBEHb

Kpurtepuu oueHMBaHMs 3HAHMH y4alIHXCH




CucreMa OIICHUBAHHUS

O11eHKa YCTHBIX OTBETOB YUallUXCsl.

OneHka 5 cTaBUTCS B TOM ClIydae, €CJIM y4alluiics ToKa3bIBaeT BEpHOE MOHUMaHNe PU3NYECKON
CYIIHOCTH PacCMaTpUBAECMbIX SIBICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHil, JaeT TOYHOE
OTIpeJIeIIeHNEe W MCTOJIKOBAaHME OCHOBHBIX IMOHATHH M 3aKOHOB, TEOPWH, a TaKKe MpPaBUIBHOE
orpesesieHue PU3NUECKUX BEIMUYUH, UX €JUHUL U CIIOCOOOB M3MEPEHUS; TPABUIBHO BBIIOIHSET
YEepPTEIKHU, CXEMBI M TpapUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHy, COIPOBOXKIAET paccKas
HOBBIMHM TpUMEpaMH, yMEeT NPUMEHITh 3HAaHUS B HOBOW CHUTyallud NpPU BBIIOJIHEHUU
MPaKTUYECKUX 3a/IaHUI; MOXKET yCTAaHABIMBATH CBSI3b MEXIY M3y4acMbIM M paHee M3yYCHHBIM
MaTepHajoM IO Kypcy (M3MKH, a TakkKe ¢ MaTepualioM, YCBOSHHBIM NpPU H3YyUYEHHH JPYTHX
MIPEIMETOB.

O1ieHKa 4 cTaBUTCS B TOM CJIydae, €ClIM OTBET YUEHUKA YJOBIETBOPSIET OCHOBHBIM TPeOOBaHUAM
K OTBETY Ha OIIEHKY 5, HO 0e3 HCIOJIb30BaHHS COOCTBEHHOTO IUIaHA, HOBBIX NPHUMEPOB, 0€3
NpPUMEHEHUs 3HAaHWH B HOBOW CHUTyallMM, O€3 HCIOJb30BAaHUS CBs3EH C paHee H3yUYEHHBIM
MaTepHaJioM, YCBOSHHBIM MPH M3YYCHUHU JPYTUX TPEAMETOB; €CIHM yYalluicsl JOMYCTHI OJHY
omnOKy WiIM He Ooyiee IBYX HENIOUYETOB M MOXET HCIPaBUTh HMX CAMOCTOSATENBHO WIH C
HEOOJIBIIION TOMOIIBI0 YUUTEIS.

OneHka 3 craBUTCA B TOM CiIy4ae, €CIIM YYaIIMHCS MPaBUIBHO MOHUMAET (PU3UUECKYIO
CYIIHOCTHb pacCMaTpUBAEMbIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B OTBETEC MMEIOTCS OT/EIbHBIC
npobesnsl B YCBOGHHM BOINPOCOB Kypca (U3UKH; HE TNPEMSITCTBYET AalbHEHIIEMY YCBOCHHIO
MPOTPAMMHOTO MaTephalia, YMEeT MPHUMEHSTh IOJNydYeHHbIC 3HAHWS NPU PEUHICHUH TPOCTHIX
3ajlay C UCTOJIb30BAHUEM TOTOBBIX (hOPMYJI, HO 3aTPYAHSETCS MPHU PELICHUHU 3aa4, TPeOYIOLIX
npeoOpa3oBaHMsi HEKOTOPBIX (OPMYJ; JOMYCTHJI HE OoJiee oHOM rpy0oi M ogHOW HerpyOoit
omnOKH, He 6ojee ABYX-TpeX HErpyObIX HEJJOUETOB.

OneHka 2  CTaBUTCS B TOM Ciydae, €CIIM YYalllMiCs HE OBIIAJe] OCHOBHBIMH 3HAHUSMHU B
COOTBETCTBHM C TPeOOBAaHUSAMM M JOMYCTHJI OOJIbIIE OMIMOOK M HEIO0YETOB, YeM HEOOXOJIUMO
JUISL OLIEHKH 3.

OneHka 1 cTtaBUTCS B TOM cCilyd4ae, €CJIM YYEHHUK HE MOXET OTBETUTh HH Ha OAMH U3
MOCTaBJICHHBIX BOIIPOCOB.

O1eHKa MUCHMEHHBIX KOHTPOJIEHBIX paboT

O1ieHKa 5 cTaBUTCA 33 PadOTY, BBIOJHEHHYIO TOJHOCTBIO 0€3 OIIMOOK U HeJI0UETOB.

OmeHka 4 cTaBUTCS 3a pabOTY, BBHIMOJHEHHYIO IOJHOCTBIO, HO TPH HAJMYWHU HE Ooyiee OTHOM
omKOKY ¥ OJHOTO HEZl04eTa, He Ooyiee TpeX Hel0UEeTOB.

Onenka 3 craBuTcs 3a paOOTy, BHINOJHEHHYIO Ha 2/3 Bceil paOOThl MpaBWJIBHO WM TpPU
JONyILIeHUn He Oosee onHOW rpy0Ooil ommOku, He Ooyiee Tpex HErpyObIX OMIHMOOK, OHOM
HETpyOO# OIMMOKK ¥ TPEX HEJOYECTOB, MPH HATWIHN YETHIPEX-TISITH HEIOYETOB.

Or1eHKa 2 cTaBUTCA 3a paboTy, B KOTOPOH YUCIO OMIMOOK M HEJAOYETOB MPEBBICHIO HOPMY IS
OLIEHKH 3 WJIM IPAaBUJILHO BBIMIOJIHEHO MeHee 2/3 paboThl.

Onenka 1 craBuTCS 3a palbOTy, HEBBIIOJHEHHYIO COBCEM WM BBIIOJHEHHYIO C TPyObIMH
OIIIMOKAaMH B 3aJaHUIX.

Onenka j1a00paTOpHBIX padoT

O1eHKa 5 CTaBUTCS B TOM Ciyd4ae, €CJIM yYallWiCs BBHIMOJHWI paboTy B MOJHOM oOBEME ¢
COOJIIOJICHNEM HEOOXOTUMON TOCIIEOBATEIIbHOCTH TPOBEJICHHUSI ONBITOB U  HU3MEpPEHHI];
CaMOCTOSITENTFHO W PalMOHAIBHO MOHTHPYET HEOOXOJMMOe OO0OpYAOBaHHE, BCE OIBITHI
IIPOBOJUT B YCJOBUSAX M PEXHMMaxX, 00E€CIEUNBAIONINX MOJYUYEHHUE MPABUIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOJIOJaeT TpeOOBaHUSA MpaBui O€30MacHOro TpPyAa; B OTYETE MPAaBUIBHO H
aKKypaTHO BBINIOJIHSAET BCE 3alMCH, TAOJMIBI, PUCYHKH, YEPTEXH, TIpadUKd, BHIYHCICHUS,
MIPaBUJIHHO BBHITIOMHSIET aHAJTN3 TIOTPEITHOCTEH.



Onenka 4 cTaBUTCS B TOM Cllydae, €CJIM YYalllMHCS BBIMOIHUI pabOTy B COOTBETCTBUHU C
TpeOOBaHUSIMU K OIICHKE 5, HO JIOMyCTHJI IBa-TPU HEJ0UETa, HEe 00Jiee OHON HErpyOOr ONMTMOKH
Y OJTHOTO HEJ0YeTA.
O1eHKa 3 CTaBUTCS B TOM CITydae, €CIH YUaIIHiCs BBITIOTHII PadOTy HE MOJHOCTHIO, HO 00heM
BBHITIOJTHEHHON YacTH TAKOB, YTO MO3BOJISET MOIYYUTh MIPABUIBHBIE PE3YIbTAThl U BHIBOJIBI, €CIH
B XOJ€ MPOBECACHHA OIIbITa U H3MepeHHI>i ObBLIN JOIMYIICHBI OIIINOKH.
OreHka 2 CTaBUTCS B TOM Ciy4ae, €CH YYallUuiCs BBHIMOTHWI pa0OTy HE MOJHOCTHIO U 00bEM
BBIITOJTHEHHOU pa6OTI)I HE MTO3BOJIACT CACIATh IMPAaBUJIbHBIC BBIBOABI, BBIYMCICHUS, Ha6J'IIO)IeHI/15I
MIPOBOAMIUCH HETPABUIHHO.
OreHka 1 cTaBUTCS B TOM CITydae, €ClI y4Yalluiicsi COBCEM HE BBITIOIHMI padoTy.

Bo Bcex cnmyuasix OlleHKa CHHXKAETCs, €CNIM y4alluiicss He coOmonan TpeOoBaHUI MpaBuIl
0e30macHoOro Tpyaa.

O1eHKa TeCTOBbIX 3aJaAHUIA
O1ieHKa 5 cTaBUTCS B TOM Cllydyae, eclid yJaluiics BeInonHmi padory Ha 80% - 100%;

OreHka 4 CTaBUTCS B TOM CIIy4ae, €CJI yUaluidcst BRITOTHIT padboTy Ha 60%-80%
O1ieHKa 3 cTaBUTCA B TOM Clly4yae, €Cliid yJaruiics BeInoiaHua padory Ha 40%-60%
Or1reHKa 2CTaBUTCS B TOM CIydae, €CIIH Y4aluicss BEIMoJHuI padoTy Ha 20%-40%

Kpurepun orieHrBaHys KOHTPOIIBHOW PAOOTHI:
Orrenka «5» - 9—10 Gamwios,

Orrenka «4y - 7-8 0aios,

Orrenka «3» - 4-6 6ajnios,

Ornenka «2» - 0-3 6amia.

Kpurepuu oueHuBanusi padoTbl - MTOTOBOI0 TECTUPOBAHMS:
Orenka «5» — 13-15 Gamios,

Orenka «4» - 9-12 6amwios

Orenka «3» - 6-8 6asIoB

Orrenka «2» - 0-5 GasIoB.

Ilepeyenp ommboK

['pyOble ommbku
1. He3nanune onpeneneHnii OCHOBHBIX IIOHATUM, 3aKOHOB, IIPaBUJI, II0JIOKEHUH TEOPHUH,
¢dbopMyJ, OOLIECHPUHATBIX CHMBOJIOB, O00O3Ha4YeHHs] (UINYECKUX BEIUYUH, €IUHUILY
U3MEPEHMSL.
2. HeyMmeHne BBIIEIATH B OTBETE IJIaBHOE.
3. Heymenune npumeHsTh 3HaHUS JUISL PELICHUS 3a1ad M OOBSICHEHHUsS (PU3NYECKUX
SIBJIGHUH; HEMIPaBWIbHO C(hOPMYIMPOBAHHBIE BOIIPOCHI, 3aJJaHUs WM HEBEPHbIE OOBICHEHUS
X0J]a UX PELICHMs], HE3HAHUE IIPUEMOB PELICHMs 3a]a4, aHAJOTMYHBIX paHEEe PEIICHHBIM B
KJlacce; OIIMOKM, TOKa3bIBAIOIIME HENPaBWIbHOE IIOHUMAHUE YCIOBUS 3aJayd WU
HENPAaBWJIBHOE UCTOJIKOBAHNE PELLIECHUS.

4. Heymenue untath v CTpOUTH rpa@UKu U MPUHIUIHAIBHBIE CXEMBI.

5. Heymenune noarotoButh K paboTe YCTaHOBKY WJIM JlabopaTopHOe 00OpyAOBaHHE,
IMPOBECTU OIIBIT, H€O6XO}II/IMLIC PacucTbl WM HMCIIOJB30BATh IIOJTYYCHHBLIC JAaHHBLIC IJIsd
BBIBOJIOB.

6. HebOpexHoe otHomenue K jabopaTopHOMY OOOpPYAOBAHUIO U U3MEPHUTEIHHBIM
npubopam.

7. Heymenue onpenenuTs moka3aHus H3MEPUTEIHLHOTO pUOOpa.



8. Hapymenne TpeGoBaHuii mpaBwil 0€30MacHOrO TpyJda MpPH  BBIIOJHEHUH
SKCIIEPUMEHTA.

Herpy0sie ommboku
1. Herounoctu GpopMyIHpOBOK, ONpeAeTeHH, 3aKOHOB, TEOPUi, BEI3BAHHBIX HEMOIHOTOMN
OTBETAa OCHOBHBIX TPU3HAKOB ompenensieMoro moHsaTus. OmmuOKu, BBI3BaHHBIC
HECOOTI0ICHUEM yCIIOBUH MPOBEACHUS ONBITA WIIA U3MEPEHHIA.
2. OmmOKku B YCIOBHBIX OOO3HAUEHHUSX HA TMPUHIUNUAAIBHBIX CXEeMaX, HETOYHOCTH
4epTexkeid, Tpad)uKoB, CXEM.
3. Ilpomyck iy HETOYHOE HAMMMCAHNE HAMMEHOBAHUHN €UHUI] GU3UICCKUX BEITHMUMH.
4. HepanuoHanbHbII BBIOOp X0OAa PEIICHUS.

Henouerst
1. HepauuonanbHble 3amucd  OpU  BBIYMCIEHUSX, HEpalMOHAIbHBIE  ITPHEMBbI
BBIUUCIICHUH, IpeoOpa30BaHuil U peleHus 3aaay.
2. ApudmeTrrueckre OmMUOKN B BBIUMCICHUSAX, €CIIU 3TU OIIMOKU TPpy0O HE HMCKaXaroT
pEaIbHOCTD MOIYYEHHOI'O PE3yJIbTaTa.
3. OTtnenpHBIE MOTPEIIHOCTH B (POPMYITHPOBKE BOIpOCA UM OTBETA.
4. HebperxHoe BbINOIIHEHHE 3aMucei, yepTexeid, cxem, rpadukoB.

5. Opdorpaduueckre v MyHKTYallMOHHBIE OITHOKH.
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