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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuum npenojgaBaHusl y4eOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYaIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (¢u3uke y4UTHIBAIOTCS BO3MOXHOCTH Y4€OHOTrO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS.

[TporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpelelieHue y4eOHOro Marepuana 1o rojaam
o0ydeHust (1o Kjiaccam), MpeajgaraeT HPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXkKaHUi M Yyu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHU METOJUYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomueld U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 TIIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IIpEIIOJaracT OBJIAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBJICHUS,
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOT'O MCCIIEeIOBAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JISl IOJyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus ydebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPAMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pu3nKku:
npuoOpeTeHne HMHTepeca M CTPEeMIICHHMsI O0y4aromMxcs K HaydYHOMY H3YUEHUIO MPHUPOAbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA U (JOPMUPOBAHHE HCCIET0BATEIHCKOTO
OTHOIIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;
dbopMUpOBaHKHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOECHMSI MaTEepPUH
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopmMHpoBaHUE TMpeICTaBICHUH O poiu (PU3MKH AN pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHi;
pa3BUTHE TIPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayiiel nmpodeccrnoHalbHON NESTENbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOIO OOILEro
o0Opa3zoBaHust 00eCIIeUYnBAETCS PEIICHUEM CIISAYIOINX 3a1aY:



nproOpeTeHNe 3HAHWKM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AJNIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

NpPUOOPETEHNUE YMEHHH ONMUCHIBATH U OOBSICHATH (DU3MUECKHUE SIBJICHHS C WUCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJOB PEHICHUS MPOCTCUIIHMX PACUYETHBIX 3a/la4 C HMCIIOJIb30BAaHHEM (U3UYCCKHX
MoOJIeNIel, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 3a71ay;

pa3BUTHE YMCHHH HAOMIOAaTh MPUPOTHBIC SIBICHUS W BBIIOJHATH OIBITHI, JIA0OpATOPHBIC
paboTHI U IKCIIEPUMEHTAIBHBIE HCCIIETOBAHMUS C UCIIOIH30BAHUEM H3MEPUTEIBHBIX IPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH PU3NUECKOTO COICPIKAHMSI, BKIIFOUask HHPOPMAITUIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBaHKE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON esATEIbHOCTH, CBS3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BbIli ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heelo).

[Tpemnaraemslii B mporpamMme 1o (GHU3MKe NepeueHb JIA00PATOPHBIX Pa0OT U OIIBITOB HOCHUT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTENb JejaeT BhIOOP IMPOBEICHHS J1a00OPATOPHBIX paboOT U
OTIBITOB C YU4ETOM MHIUBUIYaTHHBIX 0COOCHHOCTEH 00YYaIOIUXCsI, CITUCKA YKCIIEPHUMEHTATBHBIX
3aJlaHUH, TPeIJIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO dK3aMEHa 110 (hU3HUKE.
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COILEPKAHUE OBYYEHUSA
7 KIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs U3MepeHui. MexayHapoiHas CUCTeMa €IUHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAay4HBIN
METOJ TMO3HaHMA: HAOIIOJEHHE, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

Mexanuueckue, TEIIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpudOpPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(GPOBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MpHoOopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MajbIX TEJ.

W3mepenne Temneparypsl IPpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBI.

[IpoBeneHue ucciaenoBaHUs MO MPOBEPKE I'MIIOTE3bI: AAJBHOCTH IMOJETA LIapUKa, MYILEHHOTO

TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlie BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyabHbIe CBeJleHHS O CTPOEHHH BellecTBAa.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL[ C TEMIIEpaTypoOH.
BbpoynoBckoe nBmxkeHue, auddys3us. BzanMopelicTBHEe YaCTHII BEUISCTBA: NPUTSKCHHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBAa: CTPOEHHE Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.
Hab6monenue muddysum.
Habmtoienue siBieHuii, 00bACHIIONNXCS MPUTSHKEHUEM HITM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuvie padbomot u onvimol.

Orenka auamMeTpa aToMa METOAO0M PSIIOB (C UCIONIb30BaHUEM (oTorpaduii).
OMBITHI 110 HAOJTIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.
OnBbITHI MO OOHAPYKEHUIO NEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe [BHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBHKCHUH. Pacu€r myTu U BpeMeHU JABUKCHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBUEe TeNl Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBIKEHHS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BEIIECTBA.

Cwia Kak XapakTepHcTHKa B3aummojenctBus Tten. Cuma ymnpyroctw u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIBIO JUHAMOMeETpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTh. CrnokeHue cuil, HampaBJIEHHBIX I10
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onHOI npsmoil. PaBHozelcTByromas cuit. Cunna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHue B mpupojie U TEXHHUKE.
Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Tena.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.
HaburoieHne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

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

Onpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WK IIapuKa 10 HAKJIIOHHON IJIOCKOCTH.
OrnpezeneHne mI0THOCTU TBEPAOTrO Tea.

OnbITHI, JEMOHCTPUPYIOIIME 3aBHUCHMOCTh pacTsOKeHUs (medopmamuu) MPYKUHBI  OT
MPUIIOKEHHOM CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHMSI OT BEca TeJla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCMMOCTD
JaBJIeHUs ra3a oT o0béMa, Temneparypsl. llepenada napneHus TBEPABIMU TeIAMU, KUAKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHOW
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBiieHUS KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTb BBITAJIKUBAIOIIEH CHUJIBI OT O0BbEMA MOTpYKEHHOM YacTH Tela W IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

VYcnoBue miaBaHus Tell: MJIABaHUE WM TOTPYKEHHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
TJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYXKEHHOW B JKUIKOCTh YaCTH
Tena.

Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, EUCTBYIOIIEW HAa TEIO B >KUAKOCTH, OT
Macchl Tela.

OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIbI, JEHCTBYIOUIEH Ha TEJNO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH Te€Ja U OT MJIOTHOCTH KUAKOCTH.
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KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM W ONpENENIEHHE €€
TPY30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MoHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHass IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30J0TOE€ MPABUIIO» MEXAHUKU.
KII] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunetnmueckas M mnoTeHUMalbHas osHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs JHEPIUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.
Omnpenenenne pabOThl CHUIIBI TPEHHS NMPH PAaBHOMEPHOM JBM)KCHUHU Tejla 10 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.
HccnenoBanue yciioBUi paBHOBECHUS pblyara.
N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.
N3ydeHne 3aKoHa COXPAHEHUS MEXaHUYECKOM 3HEpruu.
8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJOKEHUN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. CMaunBaHME M KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIMpEeHNE U CKaTHUE.

Temneparypa. CBsA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacCTHUILI.
Buytpennsis aHeprus. CnocoObl U3MEHEHHsT BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBeplieHue padboThl. Buapl Teronepenaun: TemIONPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonnuecTBO TEmIOTHL. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. [lnaBneHne M OTBepaeBaHME KPHUCTAUIMYECKUX
BElIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue u koHjeHcarus. lcnapeHue.
Kunenne. YnenbHas temniora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTo JaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Mpuntuner pabotel TeruioBbix aBurateneit KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aLIUTa OKpY>KaroUIel Cpeibl.

3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUU B TEIUIOBBIX MpOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nudpdysumn.

HabGnronenue siBneHnii CMauMBaHUS U KaTUJUIAPHBIX SBJICHHM.

HabmioneHue TenaoBoro pacimpeHust Te.

V3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Terionepenayn.

OxJaxaeHue mpyu COBEPIICHUHN PaOOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

10 CpaBHCHI/IC TEIUIOEMKOCTEH Pa3JIMIHBIX BCIICCTB.
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Habnronenue kureHusl.
Habmroienue nocTostHCTBa TeMIEpaTyphl MPU TUIaBIECHUH.
Mopenu TETI0BbIX JBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO PUTSKEHHUSL.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnBITH O HAOTIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIITPHIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKCHUSI.
ITpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIepaTyphl.
HaGmroieHne m3MeHeHUsT BHYTPEHHEH 2HEpPruH Tela B pe3yibTare TeIuionepenadyu u padoTshl
BHEILIHUX CHIL.
HccnenoBanue sBICHUS TETUIOOOMEHA MPY CMEIIMBAHUU XOJIOHOU U TOPSUEH BOJIBI.
Onpenenenre KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUITUHAPOM.
Ornpenenenne yaelnbHON TEIMIOEMKOCTH BELIECTBA.
HccnenoBanue npoiecca uCapeHus.
OrnpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3yXa.
Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Tel. J[Ba poma 3JIEKTpHUUECKUX 3apsnoB. BzaumojelcTBHe 3apsyKeHHBIX
ten. 3akoH Kyrnona (3aBUCMMOCTH CHJIBI B3aUMOJCWUCTBUS 3apsHKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cyneprno3unun
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3nekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija.

OJEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrOo TOKa. lcTouHuKM
MOCTOSTHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIEIbHOE CONpPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Ienu.
[TocnenoBarenbHOE U MapayiebHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOLTHOCTB NEKTPHUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexTpuueckue 1nenu
Y TTOTPEOUTENH IIEKTPUUIECKON sHEprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emiie. OnbiT Dpcrena. MarHuTHoe mosie
ANEKTPUUECKOro ToKa. [[puMeHeHre 3JeKTPOMarHuToB B TeXHUKE. J[eficTBHe MarHUTHOTO MOJIst
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHTaTrelb TOCTOSHHOTO ToOKa. lcmosb3oBaHue
AJIEKTPOJIBUraTes e B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazgess. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [lpaBuno  JleHma.
OnekrporerHepatop. CrocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JBa pojia aeKTpUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEl.
YCeTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DNEeKTpOCTaTUYECKass UHTYKIIUS.
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3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpOBOTHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M CcTOYHHKH MOCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUIN TOK B )KHIKOCTH.

. 'a30BBblii pazpsm.

. I3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3mepenue 31eKTpuYecKoro HanpsHKeHUs BOJIBTMETPOM.

. Peoctat u Mara3uH cOnpoOTHBJICHUMN.

. B3aumoielicTBHE MOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXHOCTH Pa3JieJICHHs TIOJIFOCOB MarHUTa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1oJje Toka. JJIeKTPOMAarHurT.

. JleficTBue MarHUTHOTO TIOJIs1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON UHAYKIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTD HaIlpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.
OnbIThI 10 HAOJIIOJEHUIO 3JIEKTPU3ALUU TNl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue necTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKHU U IUSJIEKTPUKH.
COopka u TpoBepKa pabOTHI JEKTPUICCKOH TSI ITOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
W3mepeHue u peryimpoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CWJIBL TOKAa, HJIYILIETO 4YEpe3 PpPE3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa U HanpsKEHHUs] Ha Pe3UCTOope.
OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD IEKTPUYECKOTO COITPOTUBIIEHUS ITPOBOJHMKA OT €T0
JUTMHBI, TJIOIIAAH MTONEPEYHOro CeYeHUs U MaTepuaa.
ITpoBepka mpaBmyIa CIOKEHUS HANpPSDKEHUH IIPU  IOCIENOBAaTEIbHOM COECIUHEHUH ABYX
PEe3UCTOPOB.
[TpoBepka nmpaBuiIa AJIs CUIIBI TOKA MIPH NTAPAJITIETIBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYILIETO YEPE3 PEIUCTOP.
OmnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HalpsKEHUs Ha HE.
Omnpenenenne KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOAEMCTBHSI TIOCTOSIHHBIX MarHUTOB.
N3yueHre MarHuTHOTO TMOJIS TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3/ICICHUH.
Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTyIIKU C TOKOM U MarHura
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.
N3ydeHne aeficTBUsI MAarHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.
N3mepenue KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKHU.
OnBpITHl IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIMH: UCCIEIOBaHHE M3MEHEHUI
3HAUEHUS U HAIPaBJICHUS NHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanunueckoe aBmwxeHue. MarepuanbHas Touka. Cuctema otcu€éra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tejla MHpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOE TpsMOTHHEHOE ABMKeHne. CBoOoaHOE nageHue. OnbIThI
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHUs CKOJIBKEHHsI, CUJia TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSOHKECTH W 3aKOH BCEMUPHOTO TSTOTCHHS. Y CKOPEHHE CBOOOIHOTO TaJCHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Neperpy3KH.

PaBHOBecue maTepuanbHON ToukHu. AGCOOTHO TBEPAOE Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HMMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass paboTa U MomHOCTb. Pabota cun TskecTd, ynpyroct, TpeHus. Cs3b
sHeprun U padothl. [loTeHnmanpHas S>HEPrusi Tena, MOHSATOTO HAJl TMOBEPXHOCTBHIO 3E€MIIH.
[ToTeHuumanbHas 3Heprus cxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOH
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

HabGmronenrne MexaHU4eCcKOro JBUYKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETa.

CpaBHeHHE MyTel U TPAEKTOPUM JABUKEHHUS OJJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEll
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSMOIMHENHOTO IBUKEHUSI.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHHUSI.

Habmroienue IBMKEHUS Tela o0 OKPYKHOCTH.

Habmronenne MexaHnuecKux SIBICHUN, MPOUCXOANINX B cucteMe otrcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTENIbHO KaOMHeTa (PU3HUKH.

3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl Tejla M IEUCTBYIOIIECH Ha HETO CUIIBI.

Habmtoienue paBeHCcTBa CUIT TIPH B3aUMOJICHCTBUH TETI.

N3menenue Beca Tena npu yCKOPEHHOM JIBHIKEHHH.

. Ilepenava nmmynbca npyu B3auMOJEHCTBUH TEIL.

. IIpeobpazoBanus SHEPTUM NPU B3aUMOIEUCTBUH TEJl.

. CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHune UMITysbca Ipu a0COMIOTHO YIPYTOM B3aUMOJEHCTBUH.

. HaGmroieHne peakTMBHOTO TBMXKEHUSI.

. CoxpaHeHne MeXaHN4ECKON IHEPTUH MTPU CBOOOTHOM MaJICHHUH.

. CoxpaHeHre MEXaHNYECKON YHEPTUH NTPH IBUKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomot u onvimol.
KoHcTpynpoBanue TpakTta Juisi pa3roHa M JajdbHEWUIEro paBHOMEPHOTO JBM)KEHUS IIapuKa WU
TEJIEeKKH.
Omnpenenenue cpeqHeil CKOPOCTH CKOMBKEHHUSI OpycKa WU JIBIKEHUS IapUKa MO HAKIOHHOMN
MJIOCKOCTH.
Ornpezenenne yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIOHHOM MJIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIIM IPU PAaBHOYCKOPEHHOM JBIMKEHUHM 0€3 HayaJbHOW CKOPOCTH IMYyTH
OTHOCATCS KaK psiJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OJMHAKOBBI.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUSA CKOJILKCHUS OT CHUJIbI HOPMAJIbHOT'O JAaBJICHUA.
Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenue paboThl CUJIBI TPEHHs NPU PAaBHOMEPHOM JIBUXKEHHUHU Tejla MO T'OPU30HTAIbHON
MIOBEPXHOCTH.

. Onpenenenue paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BAaHUEM HEIMOABHKHOTO

Y TIOABIKHOTO OJIOKOB.
W3ydeHue 3aKoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue KoJ1e0aHUSA U BOJIHBI.

KonebartenbHoe nBuwxenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMImTyna. MaremMatudecKuil M NPYKUMHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaolicTBa Mexanndeckux BoJiH. [Ipo/iosibHbIE U MonepeyHble BOMHBL. J[JTMHA BOJTHBI U CKOPOCTb
€€ pacrpocTpaHeHusi. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTbH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npooabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenye 4acToThl U Meproa KojaeOaHnii MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTHY NIEpH0ia KoJeOaHN MOBEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHu MPyKUHHOTO MasiTHUKA OT Macchl Tpys3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl rpys3a.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh TEproAa KojeOaHWN NPYKMHHOTO MasTHHKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO Ma eHUS.

Pa3nes 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie pabomot u onvimol.

W3ydeHne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonnHelHOe pacmpocTpaHEHUE CBETa.
3armenust Comnna u JIyael. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaXKeHUs CBETA.

10
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ITpenomiienue cBera. 3aKoH npeaomiieHus cBeTa. IloHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHUSI B ONITHYECKUX CBETOBOAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Tesieckona. 11a3 kak onTuyeckas cucteMa. biM3opykocTs U 1anbHO30pKOCTb.
Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CiiojkeHue CrieKTpaIbHBIX I[BETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[TpsaMonuHeiHOe pacipoCcTpaHEHHUE CBETA.
OtpakeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomei Junse.
XoJ1 1y4deil B paccerBaroIeH JIMH3E.
[Tony4yeHnue n300paKeHUH C MOMOIIBIO JIMH3.
[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

. Moxes riaza.
. Paznoxenue 6eroro cBera B CIIEKT).
. [Tomyuenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHSI CBETOBOT'O JIyda OT yIJjla MaJIeHusl.
W3ydeHne xapakTepuCcTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJICHUSI CBETOBOIO Jiy4ya OT yIJIa MaJeHMsI Ha TpaHuLe
«BO3yX—CTEKJIIOM.
[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OMNBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas moaens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHENYaThie CIIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpamenHus. Ilepuop
noJypacnaaa aTOMHBIX sIZIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUSI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suaep. Mcrounukum
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreruka. JleficTBYsI paAMOAKTUBHBIX U3ITy4YEHUH HA KUBbIE OPraHU3MBbI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrnexTpbl pa3IMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmroienue TpekoB B kamepe Buubcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyYESHUH.

Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimel.
Habmroienue CrTomHbIX U IMHEHYaThIX CIIEKTPOB U3JTy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIbI 10 TOPMO3HOMY IyTH (110 hoTorpadusim).
W3mepenne paaroakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOIY1b.
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[ToBTOpUTENHEHO-0000IIAOMINK  MOAYAh TpEeIHAa3HaueH [UIsl CHUCTEMAaTU3allud |
0000IIeHHUsT IPEMETHOTO COJIEPYKAHHS U OTIBITA JIESTSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (hpM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS PEATM3YIOTCI H  CHCTEMATHU3HPYIOTCS — BUIBI
NESITeIbHOCTH, Ha OCHOBE KOTOPBIX 0OeCneumBaeTcs JOCTIKCHHE NPEIAMETHBIX U
METANPEIMETHBIX IJIAHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HOPMUPYETCS €CTECTBEHHOHAYJIHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICJOBAHMS SIBICHHH MPHUPOJIbI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJICHHS, IPUMCHSSI IOJTYYCHHBIC 3HAHUS,
pemath 3aJa4i, B TOM YHCJIe KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMIHATHEHO AEATEIHPHOCTHBIA XapakTep JHaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00YYarONIUecs BHIMOIHSAIOT 33JJaHHs, B KOTOPBIX UM MPE/IaraeTcsi:

HA OCHOBE IMOJIYYCHHBIX 3HAHUH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUECKUE SIBICHUS
B OKpYJKaroIIel MPUpPo/Ie U MOBCETHEBHON YKU3HU;

MCIIOJIb30BaTh HAYYHBIE METOBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHUMA, B TOM YHCIE JIs
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAyYHBIC OCHOBBI HamOOJiee BaXXHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTUICCKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MPEBPAICHIS H COXPAHCHHSI BCEX U3BECTHBIX BUIIOB SHEPTHUHU.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

N3yuenne (U3NKKM HAa YpOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JOCTHKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomerocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:
1) naTpHOTHYECKOT0 BOCTIUTAHUS:
- MpOSIBIICHUE HWHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3UYECKOM
HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUUCKUX YIEHBIX-(PH3UKOB;
2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYKIIEHHUU OOIIECTBEHHO 3HAYMMBIX U ITUYECCKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHHUN (DU3HKHY;
- OCO3HAHHE BaKHOCTU MOPAJIbHO-ITUUYECKHUX MPUHILUIIOB B IEATEIHHOCTH YUEHOTO;
3) acTeTH4eCKOro BOCIIMTAHMS:
- BOCIIPHUATHE 3CTETUYCCKMX KadecTB (pH3MYeCKOW HaykKu: €€ TapMOHHYHOTO ITOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
- OCO3HAHME [IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;
- pa3BUTHE HAYIHOU JTFOO03HATEIIHPHOCTH, HHTEPECA K UCCIICIOBATEIIbCKON ACSITETbHOCTH;
5) popmupoBaHus KYJLTYPHI 310POBbSI H YIMOLMOHAJIBLHOT0 GJIATOMOTYYHsI:
- OCO3HAHHE IIEHHOCTH 0e30IacHOro 00pasa XKM3HU B COBPEMCHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTU TpaBHJI OE30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIITHUX YCIOBHUSX;
- cOpPMHUPOBAHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro ke
IpaBa y APyroro 4eioBeKa;
6) Tpya10BOr0 BOCTIMTAHUS:
- aKTHMBHOE y4YacTHE B PEIICHUW NPAKTHYSCKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpTraHMW3aIH, TOPOJIa, Kpas) TEXHOJIOTHUECKON M CONMATLHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucle U GU3NYECKUX 3HAHHUIA,
- IHTEPEC K MPAKTUICCKOMY H3yUeHUIO TPO(eccuil, CBSI3aHHBIX C (PU3UKON;
7) IKOJIOTrM4eCcKOr0 BOCIIMTAHMS:
- OpHCHTAaNMs Ha TNpUMEHEHWEe (U3WUSCKUX 3HAHWW JUIsl pEHmIeHUs 3amad B 00JacTe
OKpYKarollel Cpe/bl, TUIAHUPOBAHUS MOCTYMKOB U OIEHKH UX BO3MOXKHBIX MOCIEICTBUN s
OKpYKaroIle Cpeibl;
- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) aganTanuu K M3MEHSIOUIMMCSH YCJIOBUSIM COUMAJIBLHOI U IPUPOIHOM Cpeabl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TMPH BBHIOJHEHUU UCCIECOBAHUM M MPOEKTOB (HHU3HUECKOMN
HATPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;
- TOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JeSITSIIbHOCTD;
- TOTPEOHOCTH B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHCie (GOPMYIUPOBATEH HJICH, IIOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBICHUSIX;
- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acTH (DHU3HKHY;
- ITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (PM3MUYCCKUX 3HAHMIA,
- CTpPEMJICHHE aHAJM3UPOBATH M BBISBJISATH B3aHMMOCBS3HM IPHUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIC C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUIA;
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- OIIEHKA CBOMX JICHCTBUI C YIETOM BIMSHUS Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX TTI00ATBHBIX
OCJICICTBUM.
METAINIPEJMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCajbHble YyueOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
VHHUBEpCaIbHBIC yUeOHbBIE ICUCTBUS, PETYISTUBHBIC YHHBEPCATbHBIC yUCOHbBIE TCHCTBUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruveckue aAeiicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUIA);
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAaHUA [UIsi 000OIIeHUs u
CpPaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUST B paccMaTpuBaeMblX (akTax, MJaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3UYESCKUM SIBIICHUSIM;
BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU M3YyYEHUH (PU3MUECKUX SBICHUN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIOJB30BAHNUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUMN, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UYECKUX BEITHYNH;
CaMOCTOSITENIbHO BBIOMpPATh CHoco0 pemieHus yueOHoW (u3nueckol 3amauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP Hanboliee MOIXOJSIIET0 ¢ yY4ETOM CaMOCTOSTENIbHO
BBIJICJICHHBIX KPUTEPUEB).
Ba3zoBble uccienoBareibckue 1eiCTBUS:
MCII0JIH30BaTh BOMIPOCHI KaK MUCCIIEI0OBATEILCKUI MHCTPYMEHT TTO3HAHUS;
MPOBOAUTH [0 CAaMOCTOATEIBHO COCTABICHHOMY IUIaHy OIBIT, HECIOXKHBIA (U3NYECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,
OIICHUBATh Ha MPUMEHHUMOCTH M JIOCTOBEPHOCTh WH(OPMAIHIO, TMOJYYCHHYI0 B XOJe
MCCJIEJOBAHMSI UJIU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh O000OIIEHUS M BBIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,
IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIee pa3BUTHE (U3NYECKUX IIPOLIECCOB, a TaKke
BBIJIBUTATh MIPENOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.
Pabora ¢ nndopmanmei:
MPUMEHSATH PA3IMYHBIE METObI, NHCTPYMEHTHI U 3alpPOCHI MPHU MOUCKE U 0TOOpEe MHbOpMAIUN
WIM JAaHHBIX C YYETOM MpPEAJIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;
aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3TUUYHBIX BUAOB U
dbopM mpencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (OpMy TpeiacTaBieHHUs HHOpMaLUKU U
WTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXEeMaMH, JharpaMMaMi, HHOU rpadukoi u
X KOMOMHAIUSIMH.
KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YyueOHbIe el CTBHUS:
B Xoje OOCyXJeHHs y4eOHOro marepuaia, pe3ysbTaToB JIA0OpPaTOPHBIX PabOT W TMPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOW TEeMbl M BBICKA3bIBaTh WJIEH, HaIlCJICHHBIC Ha
peleHne 3a7a4u U NoepKaHue OIarokenareIbHOCTH OOIIEHMS;
COTIOCTABJIITH CBOM CYXICHUSI C CYXIEHUSIMH JIPYTUX yYaCTHUKOB JHMAJIOTa, OOHApPYKMBATh
pa3JIM4MEe U CXOJICTBO MO3UIIHIA;
BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
NyOMMYHO TPEJCTABIATH PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICTOBAHMSI, IPOCKTA);
MOHUMATh W HCIIOJNB30BaTh MPEUMYINECTBA KOMAHIHOW ¥ HWHIAMBUAYAJIbHON palbOTHI MpH
pelIeHnN KOHKPETHON (pU3NYECKOM MPOOIeMbI;
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IPUHUMATD LEJI1 COBMECTHOM JEATENIBHOCTH, OPraHNU30BbIBATh JEHCTBUS MO €€ JOCTUKEHMIO:
pacnpenensiaTb poyid, OoOCYXIaTh MPOIECChI W PE3yJbTaThl COBMECTHOW paboThl, 00001aTh
MHEHHS HECKOJBKUX JTIOACH;
BBITNIOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O PE3YJIbTaTa M0 CBOEMY HAlpaBICHHUIO
U KOOPAMHUPYS CBOU JIEUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOETr0 BKJaJa B OOLIMI NPOAYKT MO KPUTEPHUSAM, CaMOCTOSITEIHHO
c(hOpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHble YHUBEpPCcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranusanus:
BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUAX, TPeOYIOLIUX HJs pEelIeHUs
buznyecKuX 3HAHMUIA;
OpUEHTUPOBATLCSA B PA3NIMYHBIX IOAXO0JAX NPHUHATHUS pPELICHUM (MHIMBHUIYaJbHOE, NPUHATUE
pelleHus B IpyMIie, IPUHITHE PELLICHUI TPYIIIOi);
CaMOCTOSITENIbHO COCTaBIISITh aJITOPUTM pelIeHUs PU3NYECKON 3aauu WM TUIaHa UCCIIETOBAHUS
C Yyu€TOM WMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMI;
Jiesath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:
JaBaTh aJICKBaTHYIO OIICHKY CUTYyallUU U IpeiaraTh iaH e€ U3MEHEeHHUS,
OOBSACHATH MPUYUHBI TOCTHXKEHUS (HEAOCTUIKECHHSI) Pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS (PU3UUECKOIO
UCCIICIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHTYalWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3Y/IbTaTa LU U YCIOBUIM;
CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAaydyHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
NpU3HaBaTh CBOE MPABO Ha OUIMOKY MpH pelIeHUH (U3NYECKUX 3aj7jad UM B YTBEPKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO JIPYroro.
INPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 Kjacce ImpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIMXCSl YMEHHUI:
UCIMOJIb30BaTh TMOHATHA: (U3NYECKHE M XMMUYECKHE SIBJICHUsS, HaAOIIOJEHUE, SKCIEPUMEHT,
MOJieb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemiecTBa (TBEpHOE, JKMIKOE, TIa3000pa3HOE), MeEXaHHYeCKOe [BHKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACIHCTBYIOIAs Cuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
paznuuath sBheHus (auddy3us, TEniIoBoe JABMIKEHHWE YACTHUI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPILMs, B3aUMOJICHCTBUE TeJl, paBHOBECUE TBEPIBIX
TEJ C 3aKpEeIUIEHHOM OCBIO BpAIECHHUs, Nepefada JaBICHUs TBEPABIMU TeJaMH, )KMIKOCTAMHU U
razamu, arMocepHoe JaBlIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYEeCKOW SHepruu) Mo
ONMCAHHUI0O HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
buznyecKoe sIBICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YUYEHHBIX (U3MUECKUX SIBJICHUH B OKpYXarolleM MHpE, B TOM
yuciae (QU3NYecKue SBICHHUS B NPUPOAE: NMPUMEPHI IBMKEHUS C PA3IUYHBIMH CKOPOCTSIMH B
KUBOM W HEXHUBOW NpUpONe, IEHCTBUE CHJIBI TPEHHUS B MNPUPOJE U TEXHHUKE, BIUSHUE
aTMOC(EepHOTro JIaBJICHUsI Ha JKUBOW OpraHu3M, IJIaBaHHE pbIO, pblYaru B Telie 4YelloBeKa, MpU
TOM MEPEeBOJUTh NPAKTHUECKYIO 3aJadyy B Y4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHU;
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ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CUJIa YIPYTOCTH, CUja TSDKECTH, BEC Teja, Cujla TPEHUs, JaBjieHue (TBEPAOIO Tela, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI,
KOO(QHIMEHT MOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHUHETUYECKas W MOTEHIMAJbHAsl SHEPTrHs),
IpU ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI HCIOJB3YEMBIX BEJIMYUH, HX
0003HauCHHSI U €MHHUIBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
bu3nYeCKyI0 BEIHUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH IpadUKH M3y4EHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIINYHH;
XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKHUE SBJICHUS M TMPOLIECCHl, HCIOJb3Yys IpaBHiia
CJIOKEHHUS CUIT (BAOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;
OO0BACHATH (M3MYECKUE SIBJICHHS, MPOLIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C Omopod Ha 1—2 HM3y4yeHHBIX CBOHCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemaTs pacuéTHble 3a7aud B 1—2 AEWCTBUS, MCIONB3Ysl 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alHChIBaTh KPAaTKOE YCIIOBHE,
MOJICTaBJIATh (PM3MUYECKUE BETMYUHBI B (POPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUThH CIIPABOYHbBIC
JaHHble, HEOOXOJMMBbIE i1 pEUIeHHs 3a/ad, OLIEHWBATh PEaTUCTUYHOCTh MOJYyYEHHOU
bu3nYeCcKOil BETUYMHBL;
pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PELINTh NMPH TOMOIIM (H3MUYECKUX METOJIOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE IPEIIONIOKEHNUE (TUIIOTE3Y), pa3iuyarbh U
HMHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKM B XOJE OIMbITA, JIe1aTh BBHIBOJbI
II0 €ro pe3yJbTaTam;
IPOBOJUTH OMNBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB Te:
(bopMynHupoBaTh TpOBEpsieMble MNPEIANON0KEHUsA, COOMPaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBObL;
BBIMOJIHATh TpSIMBbIE HM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUSA
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHU;
IOPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKON BETMYMHBI OT JpPYyrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHHU JIBUKEHHUS Teja, CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tena, KayecTBa 0OpabOTKU
MOBEPXHOCTEN T€lI U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKHBAIOMIEH CHIIBI OT 00bEMa MOrpYKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUN IJIaBaHMs Tell, YCIOBUHA paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienysd IMpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHJIE NPEIOKEHHBIX TaONMUI U TpaduKoB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;
IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NUYECKUX BETUYMH (TIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TeNa, CUiIa TPEHUS CKOJIbKEHUS, JaBlIEHHE BO3/yXa, BBITAJIKMBAIOLIAs CHUJIA,
JeMCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTD TEJO, KOA((UIIMEHT MOJIE3HOTO JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEIys MPEATOKEHHON MHCTPYKIMH: NPH BBINOJIHEHWH H3MEpPEeHH coOupaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE UICKOMOM BEJTMYUHBI;
coOroaaTh NMpaBuiia TEXHUKU 0€30M1acCHOCTH ITpU padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHUEM;
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YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIITUECS COCYIbI, OapOMETp, phlvar, MOJIBMKHBIA U HETOBWKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTh;
XapaKTepU30BaTh MPHUHIMIBLI JCHCTBUS H3YUYCHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB C
omopoil Ha uX onucaHus (B TOM 4YHCIE: TOAIIMITHUKHA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC, apeOMETp), HCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUH W HEOOXOAUMBbIE (U3HYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOAUTH NMPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpax) MPAKTHUECKOTO HCIOJIb30BaHUS
(bU3UYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HM /I 0OecTieueHrsi 6€30MacHOCTH MPU 00paIieHuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHS 370POBbsI M COOIOJICHUS HOPM
9KOJIOTHYECKOT0 TTOBEJICHUS B OKPYXKAIOIIEH Cpeje;
OCYIIECTBIISATh OTOOpP HMCTOYHHKOB WH(popmanuu B MHTEpHETE B COOTBETCTBUU C 3a/JaHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HMMEIOIIMXCS 3HAHMM W TyTEM CpPaBHEHUS Pa3IUYHBIX
HMCTOYHHMKOB BBIICTATH MH(GOPMAIUIO, KOTOpas SBISETCS IMPOTUBOPEYMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIONIb30BAaTh IMPH  BBIIOJIHEHWH Y4YEOHBIX 3aJaHU HAyYHO-TIONMYNIAPHYIO JIUTEPATypy
buznyecKkoro coaep:KaHus, CIPaBOYHBbIE MaTepUaNbl, pecypchl cetu VIHTepHeT, BIAJETh
npuéMaMHi KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMH W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;
co31aBaTh COOCTBCHHBIE KpAaTKUE THCHbMECHHBIE M YCTHBIC COOOIICHHUS Ha OCHOBe 2—3
HUCTOYHUKOB WHPOpMAUU (U3HUECKOTO COJIEP)KAaHUsS, B TOM YHUCIIC MyOJIUYHO AeNaTh KPaTKue
COOOIlIEHUsI O pe3ylbTaTax MNPOEKTOB WM Y4eOHBIX HCCIENOBAaHUM, MPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;
MIPU BBIMOJHEHUN y4E€OHBIX MTPOCKTOB M MCCIICOBAHUN paclpeessaTh 00s3aHHOCTH B TPYIIINE B
COOTBETCTBUHM C IIOCTABJICHHBLIMU 3ajJadaMH, CIICAUTHh 3a BEBIIOJHCHUEM IIJIaHa ACHCTBHIA,
aJIeKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKJAaJ B JIEATENbHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE TOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
MCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJEKYI, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYI,
arperaTHbIE€ COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HBIC Tela, HACHIIICHHBIA U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEPrus, TEIIOBOU
JIBUTATENb, DJIEMEHTAPHBIN DJIEKTPUUECKHUI 3apsijl, SJEKTPUUYECKOE TI0JIe, TMPOBOJHHUKU U
JTUAIEKTPUKU, TOCTOSIHHBIN JEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
pas3nuyaTh SBJICHHS (TETUIOBOE PAaCIIMpPEHUE U CKAaTHe, TEIUIoNepeiaya, TEIIOBOe paBHOBECHE,
CMayMBaHUE, KaNWUISIPHBIE SBICHUs, UCTIApEHHE, KOHJACHCAIMS, TUIABICHUE, KPUCTAUIA3AIUS
(oTBepmeBaHue), KHIIEHHE, Terulonepenada (TeIIONPOBOIHOCTh, KOHBEKIUS, H3IIy4eHHUE),
ANIEKTPHU3ALUS TEJ, B3aMMOJCUCTBHE 3apsOB, NCUCTBHUS DIIEKTPHUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JIEUCTBHME MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
ANIEKTPOMArHUTHAS WHIYKIMS) 10 ONMHUCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MUECKHUX SIBICHHN B OKPYXKAIOIIEM MHpPE, B TOM
yucie GU3NYeCKue SBJICHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE W KAMMIUIIPHBIC SIBIICHUS B
pHUpoJie, KPUCTAIUIBI B Tipupoe, uznydenrne ConHIA, 3aMep3aHie BOJOEMOB, MOPCKHE OpHU3HI,
o0pa3zoBaHHe POCHI, TYMaHa, UHEsI, CHETa, MICKTPUUECKHUE SIBIICHUS B aTMOC(eEpe, IEKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMid, Apei( MOIOCOB, POJIb MarHUTHOTO TOJS ISt
JKU3HHU Ha 3eMJie, MOJISPHOE CHUSHHE, TTPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,
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OMKCHIBATh M3YUYEHHBIC CBONCTBA Ten M (PU3WYCCKUE SBICHHS, HCHONB3Ys (U3HUECKUE
BEITMYUHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTUSI, KOJUYECTBO TEIJIOTHI, YACIbHASA TEIIOEMKOCTh
BEIIECTBA, YZACNbHAs TEIUIOTA IUIABJICHUWs, YyIENbHAs TEIUIOTa MMapooOpa3oBaHus, yIeIbHas
TEIJIOTAa CrOpaHus TOIUIMBA, KOA(D(PHUIIMEHT IOJE3HOr0 JEHCTBUS TEIJIOBOW MAIIWHBI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO31yXa, JJICKTPUYECKUN 3apsl, CHJIA TOKAa, DSJIEKTPUUYECKOE
HaIpsHKEHUE, CONPOTHBIICHUE IMPOBOJAHHUKA, YJEILHOE CONPOTHBIICHHE BeEIIeCTBa, padoTa W
MOIIIHOCTH AJIGKTPUYECKOTO TOKA), MPU OMHCAHUU TPABUIBLHO TPAKTOBATh (U3WUYCCKUU CMBICI
HCITOJIB3YEMBIX BEIMYHMH, 0003HAYCHUS W SAMHUIIBI (U3UYECKUX BEIIMYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIHMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (DM3MYECKUX BEIIMYNH;
XapaKTepU30BaTh CBOWCTBA TeN, (DPU3MYECKHE SIBICHUS W TPOIECCHI, HCIOIB3Ys] OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHS BEUIECTBA, IPUHIIUII CYIEPIIO3ULIAN
noJiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa 1jis ydacTka IIeru,
3akoH [[xoyns—JIeHlla, 3aKOH COXpPaHEHHs DHEPruH, IPU OTOM JIaBaTh CJIOBECHYIO
(GhOpMYITMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMaTHICCKOE BBIPAXKEHHUE;
OOBSCHATh (PU3WYCCKUE IMPOILECCHI U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHTYaIlHi
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH NPUUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHEe U3 1—2 JTOTMYEeCKHX IIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;
pemats pacuéTHble 3aJaud B 2—3 AEWCTBUA, WUCHONB3Ys 3aKOHBI U (POPMYIBI, CBA3BIBAIOIINE
¢dbuznyecKkue BENUYMHBI: Ha OCHOBE aHAlIM3a YCIOBHUS 3a/1aud 3alHChIBaTh KPATKOE YCIIOBUE,
BBISBJISITH HEJOCTATOK JIAHHBIX JUIS PEIICHUS 3aJadd, BBIOUpATh 3aKOHBI W (OPMYIIHI,
HEOoOXOoauMBbIe ISl €€ pelIeHUs, MPOBOJUTH PAacUYEThl M CPaBHHMBATH MOJYyYECHHOE 3HAUCHUE
(U3UYECKON BEJIMUMUHBI C H3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEHIUTh IPH IMOMOIIM (PU3MYECKHX METOOB,
UCIIOJIb3Ysl ONMCAaHUE MCCIENOBAHUS, BBIACIATH IPOBEPSIEMOE IPEANOJIOKEHHE, OLICHUBATh
MPAaBUJIBHOCTH MOPSAJKA MPOBEACHUS UCCIICIOBAHUS, J€IaTh BHIBOIBL;
MPOBOAMUTH OMBITHI MO HAOMIOIEHUIO (U3UYECKUX SBICHUN WU (PU3NYECKUX CBOICTB Tel
(kanmwIIsSpHBIE SIBJICHHWS, 3aBUCHMOCTH JaBJICHHS BO3[yXa OT ero o0bnéMma, TeMmeparyphl,
CKOPOCTH TIpOLEcca OCThIBAHHMS M HAarpeBaHUs MpPU HW3JIYYEHUH OT IBETA H3JIydarouen
(mornomatoieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATyphl >KUIKOCTH H
IJIOMAAN €€ TMOBEPXHOCTH, JJIEKTPU3AMUA TEl W B3aUMOJCHUCTBUE DJIEKTPUUYECKHX 3aPSJIOB,
B3aUMOJICCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yaJM3allUsl MAarHUTHBIX TOJIEd MOCTOSTHHBIX
MAarHuTOB, JI€MCTBUSI MAarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTaA,
CBOMCTBA  DNEKTPOJBUTATENS]  IMOCTOSHHOTO  TOKa):  (OpMynmHpoBaTh  MpPOBEpsieMbIe
MPEANONOKEHHS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO OO0OpYHOBaHUS, OINUCHIBATH XOJI
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;
BBITIOJIHATH PSIMbIE H3MEPEHHS TEMIIEPATYPhI, OTHOCUTEILHON BIAXKHOCTH BO3/YyXa, CUJIbI TOKA,
HaIpsKEHUsI C WCIOJIb30BAHUEM AaHAJIOTOBBIX MPHUOOPOB M JATYUKOB (DU3MYECKUX BEITHYMH,
CpPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCONMIOTHON MOTPELTHOCTH;
MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BETWYMHBI OT JPYrol ¢
WCIIONIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBHCHUMOCTh COMPOTHUBIICHHS TMPOBOJHUKA OT €ro
JUTMHBI, TUTIOMIAJAN MOMEPEYHOTO CEYEHUS M YAEIBHOTO CONMPOTHUBIICHUS BEHIECTBA MPOBOJHUKA,
CHJIBl TOKa, WAYLIErO0 4Yepe3 MNPOBOJHUK, OT HANPSHKEHUS Ha NPOBOAHUKE, MCCIIEIOBAaHUE
MOCJIEIOBATEIbHOTO M MAapajUIeJbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATH
HCCIIeI0BaHNe, COOMPATh YCTAHOBKY W BBITIOJNHATH U3MEPEHHUSI, CIEAYs MPEIT0KCHHOMY TUIaHY,
dbuKkcupoBaTh pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH B BHAE TaOMUI] U TpaduKOB, NelaTh
BBIBO/JIBI IO pE3yJIbTaTaM MCCIIEI0BAHUS;
MPOBOANTH KOCBEHHBIC M3MEPEHUs (U3MUECKUX BEIMUYMH (yAeTbHas TEMIOEMKOCTh BEIIEeCTBa,
COTIPOTHBIICHWE TIPOBOJHUKA, pPabOTa W MOIIHOCTH JJICKTPHUUECKOTO TOKAa): TUIAHHPOBATH
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U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIE€Ays NMPEIJIOKEHHOW MHCTPYKIUH, U
BBIYHUCIIATh 3HAUEHHNE BEITUYMHBI;
co0JIIO1aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000PYI0OBaHHEM;
XapakTepu3oBaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpoil Ha MX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHMs JIOMOB, TMI'POMETp, IapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIICKTPUYECKON SHEPIHH, SIEKTPOOCBETHTEIbHbIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXpPaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUTAaTENb IIOCTOSHHOILO TOKa), MWCIIOJb3Yys 3HAHMS O CBOWMCTBAx
(bu3nueckux sBICHUH U HEOOXOqUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE MPHUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHJIKOCTHBI TEPMOMETp, TEpMOC, IICHXPOMETp, TUTPOMETP,
JIBUTaTellb BHYTPEHHEI0 CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl NIEKTPUUECKUX
Leneil ¢ Mocael0BaTeNIbHBIM U NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas yCIOBHbIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;
NOPUBOAUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(du3nUecKrX 3HAHUH B TIOBCEIHEBHOW KHU3HM Il 00ECTIeYeHUsT OE30IIaCHOCTH MTPH OOpaIeHUH C
npubopaMH U TEXHMYECKUMM YCTPOMCTBAMHM, COXPAHEHMs 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOr'0 MOBEJICHHS B OKPYKAIOLIEH CPeLeE;
OCYILECTBIIATh MOUCK HH(popMarmu ¢Quznyeckoro coaepxaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCAd 3HAaHMM W NyTéM CpaBHEHMS JONOJIHMUTENBHBIX HMCTOYHHKOB  BBLAEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS IPOTUBOPEUUBOM UM MOXKET ObITh HEJJOCTOBEPHOIA;
UCMOJIb30BaTh MPU BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl HayyHO-HOMYJSIPHYI JIUTEpaTypy
(Gu3M4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHMs HMH(OpMaLMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE H KpaTKUE YCTHBIE cooOmeHus, 0000mas nadopmaio
U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO CONIEPKAHMS, B TOM YHCIE ITYOJIUYHO NPEICTABIISATh
pe3yibTaThl TMPOEKTHOM MM HCCIIEAOBAaTENbCKOM JIEATENIbHOCTH, NpPU 3TOM T'PaMOTHO
UCTIOJIB30BaTh W3YUEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHUE
MIPE3EHTALUEM;
IPYU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEJOBAaHUM (PU3NYECKUX IPOLECCOB PACHpPENETh
00513aHHOCTH B IPYIIIE B COOTBETCTBUM C IMOCTABJICHHBIMU 33/1a4aMH, CIEUTh 3a BBIOJIHEHHEM
IJIaHa JIeWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHMBAaTb COOCTBEHHBIH BKJIaa B
NeSITeIbHOCTh  TPYIINBI, BBICTPaWBaTh KOMMYHHMKaTHUBHOE B3aUMOJEHCTBHE, MPOSBIIAS
TOTOBHOCTb pa3peiaTb KOHQIUKTHI.

K xoHuy oOyueHust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:
UCIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalIbHAs TOUYKA, TPAEKTOPHsI, OTHOCUTENLHOCTh
MEXaHUYECKOTOo JIBHOKEHUS, negopmanus (ynpyras, IUIacTHYecKast), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhI UCIYCKaHHUs M TOTJIOUIeHHUs, anbda, OeTa- u
ramMma-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;
pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJMHEHHOEe  JBH)KEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHe TeJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJ, pPEaKTUBHOE JIBH)KEHHE, KoJiebaTeabHoe
JIBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpa)keHHE 3BYKa, MPSIMOJMHENHHOE pacHpOCTpaHEHUE, OTPaKEHHE M IPEIOMIIEHUE CBETa,
[IOJTHOE BHYTPEHHEE OTPaKCHHME CBETa, pa3jokeHHe Oenoro cBera B CHEKTP M CIOXKEHHE
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CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYATOro CHEKTpa W3JIydeHHs) IO OINUCAHMI0O HX XaApPaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (DU3MUYECKUX SBICHUI B OKpYKarolleM MHUpe (B TOM
yucie (pusnueckue SBICHHS B MPHPOJE: MPWIMBBI U OTIUBHI, JABWKEHHE TutaHeT COJHEYHOH
CUCTEMBI, DPEAKTHMBHOE JIBH)KEHUE KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 13XO, L[BETa TeEJ, ONTHYECKHE SBJICHUS B
npupojie, OHOJIOTMYEeCKOoe JEHCTBUE BHUIUMOIO, YIbTPAa(UOIETOBOIO U PEHTTEHOBCKOI'O
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJAUOAKTHBHOE
U3JIy4€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX W3IYyYCHHH Ha OpraHWU3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4€OHYIO, BBLICTSATH CYIIECTBEHHbBIE
cBoMcTBa (MpU3HAKHN) (PU3HUECKUX SBICHHM;

ONHKCBHIBATh M3y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHUS, HUCHONb3Ys (u3nyecKue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBU)XEHHUH, YCKOPEHUE,
IepeMELICHUE, IIyTh, YIJOBas CKOPOCTb, CHWJIAa TPEHUs, CHJIa YHNPYrOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO MAJCHWs, BEC Tella, MMITYJIbC TeJa, MMITYJIbC CHIIBI, MEXaHHYeCKas
paboTa M MOIIHOCTb, MOTEHIHANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3E€MIIH,
NOTEHLMAIbHAsT DHEPIUsl CKATOM NPYKUHbBI, KMHETHUYECKAs SHEPIus, IOJIHAs MeXaHW4ecKas
SHEprus, Mepuox M dYacroTa KosieOaHWid, AJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, IOKa3aTeib IPEIOMIICHUS CpEelbl), IPU OMNMCAHWU INPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCIOJIb3yEMBbIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJIUYHUH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (DU3MUECKYI0 BETMYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (QU3NYECKUE SBJIECHUS U MPOLECCHl, HCIOIb3Ysl 3aKOH
COXpaHEHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYEPHO3ULUU CHJI, TPUHIUI
OTHOCUTENIBHOCTH ['anmnes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHsS HMIIYJIbCA, 3aKOHbI
OTPaKEHUSI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOrO M MACCOBOTO YHMCEN IMPU
SJIEPHBIX peaKkUUsaX, IpU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MUECKUE MPOIECChl U CBOICTBAa Teld, B TOM 4YHCI€ U B KOHTEKCTE€ CHUTyalul
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH NMPUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1a4il (OMMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u (GopMyJbl, CBA3bIBaIOIIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaliM3a YCJIOBUS 3a/ladyd
3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONINE MIIM M30BITOUHBIE JaHHBIE, BEIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOJMMBIE [UIsl PpELIEHUs, IMPOBOIUTh pacy€Tbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHMsI (PU3UYECKON BEIMUHHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO pEHIMTh IpPH MOMOLIM (PU3UUYECKHX METOOB,
UCIIONIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENINOJIOKEHUE, OLEHUBATh
IIPaBWIBHOCTh MOPSJIKA IPOBEAEHUS MCCIENA0BaHUA, J€laThb BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpPaHEHHsI SHEPrUH, 3aBHUCUMOCTh NEPHOJA
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJlbIX KoJeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTp, U3yUY€HHE CBOMCTB M300pa)KEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMera B cobuparolei JInH3e, HaOi0IeHHEe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;
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IPOBOJUTH MPU HEOOXOTUMOCTH CEPUIO MPSMBIX HM3MEPEHHI, ONpEenesss cpenHee 3HAYCHHE
HU3MepsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTETHHOTO TPUOopa);

IPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM HPSIMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HadaJbHON
CKOpOCTH, TepHoa KojaeOaHHii MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)KeHMsI CBeTa OT yIja NaJeHUs M yIyla NPeloOMIIEHUs OT yrja MaJeHus): MJIaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBATh PE3YNIbTAThl MOJIyYEeHHON
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHUAE Tabiul U rpaduKoB, JenaTh BBIBOJBI 110
pe3yJibTaTaM UCCIIEI0BaHuUs;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (U3NUECKUX BEIUYMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
IpY PaBHOYCKOPEHHOM [JBH)KEHUH, YCKOPEHHME CBOOOIHOrO MajeHUs, KECTKOCTb IPYKUHBI,
KOO(PQHUIMEHT TPEeHHUs] CKOJIbKECHUS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBIA (POH): IUIAHUPOBATH H3MEPEHHS, COOMpATh SKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIEeLys NPEJI0KEHHON HHCTPYKLIMH, BBIYUCIISTh 3HAYCHHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJYYCHHBIC PE3YyJIbTAThl C YUETOM 3aJaHHOH TMOTPEIIHOCTH
U3MEPEHU;

coOIIOIaTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000pYI0OBaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKA HM3YYCHHBIX (DU3MUYECKMX MOJEJCH: MaTepuanbHas TOYKa,
a0COIIOTHO TBEPOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsl JINH34, [JIaHETapHasi MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepU30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOil Ha WX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATYUKH TIOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 53XO0JI0T, OYKH, IepucKor, ¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX
SBJICHUN U HEOOXOaUMble (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCTIOIB30BaTh CXEMBI W CXEMaTHYHBIE PHCYHKH M3yYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TNPHUOOPOB W TEXHOJOTMYECKMX TIPOIIECCOB TMpPH PEHICHUH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUIl B MIIOCKOM 3epKaje U
coOuparoIie TMH3e;

IPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMeEpax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU 0OpaIlEHUH C
npubopaMH U TEXHMYECKMMM YCTPOMCTBAMHM, COXPAHEHMS 3]I0POBbSI U COOJIIOJCHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

OCYILECTBIIATh MOMCK MHPOpMaLuu (huzndeckoro conaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIpPEJEIeHUs] JOCTOBEPHOCTH IOJIy4EeHHON
UHPOpPMAIIUK Ha OCHOBE MMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCMOJIb30BaTh TPU  BBINOJHEHUM Y4YeOHBIX 3a/JaHUl Hay4yHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HMH(OpPMAMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE IMUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMaLMMU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHHs, IMyOIMYHO MPEACTABIATh PEe3yNbTaThl
NPOEKTHONM WM MCCIIE0BATENbCKON JIEATENIbHOCTH, IMPH 3TOM TIPAaMOTHO HCHOJIb30BAThH
M3YYEHHBIN NOHATUMHBIN anmapaTt U3y4aemoro pasjeina (GU3UKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Kontposbnbie Ipaxriecke (uudposbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 dusnka - HayKa O IPUpPoe 2 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

12 DH3HICCKHE BETHTHHEI 2 1 https://m.edsc])lo.ru/7f416194

1.3 EcrecTBeHHOHAy4HBIH METO MTO3HAHUS 2 1 bubmiorexa LIOK
https://m.edsoo.ru/7f416194

Hroro no pazgeny 6

Pa3znea 2. [lepBoHayasibHbIE CBEIE€HUS 0 CTPOEHUH BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194

29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 5 1 bubmuorexa [JOK

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

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2 Bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Hroro no pazgeny 5

Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK

31 Mexaruyeckoe npikeHne 3 https:// m.edscL)Io.ru/7f416l94
but6mmoreka [IOK

3.2 Muepuus, macca, mioTHocTs 4 1 https://m.eds;f).ru/7f416194
bubmnoreka K

33 | Cuna. Brnt cun 14 1 2 httgs://?rfedsc])lc)(.)ru/7f416194

Hroro no pazgeny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

a1 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasnenne xuaKkoCTH S https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 AmnmocepHoe aBieHHe 6 https://m.edso00.ru/7f416194
44 JlercTBrE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 bubmmoreka [IOK
' HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bubnnoreka IIOK
51 PaGoTa u mommHoCTE 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso00.ru/7f416194
bubnnoreka IIOK
53 Mexanuteckas SHeprus ! 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThI pecypesI
Pasnen 1. TenJioBble IBJICHUS
1.1 CtpoeHue u CBOIMCTBA BElECTBA 7 Eubmiorexa OK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenossie npoueccst 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK
' HX B3aMMO/JIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSIHHBIN IEKTPUUYECKUN TOK 20 1 7 https://m.edso0.ru/7f4181ce
bu6mmoreka [JOK
2.3 MariuTHpie sABICHH 6 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DneKTpoMarHuTHast UHIYKIUS 7 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 40
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JBMKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozerictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aAHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKue KojieOaHus 7 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro nio pazgeny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 5 bubnuoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

15

Pa3gen 5. KBanToBbIe IBJIeHUSA

51 Hcnyckanue v noriomneHue cBeta aToMoM 4 1 Eubmioreka LOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

52 (TpocHIe aTOMHOrO A/1pa 6 1 https://m.edsg).ru/?f41a4a6
bu6mmoreka [JOK

5.3 SInepHble peaknun 7 1 https:// m.edsci.ru/?f41a4a6

Hroro no pazueny 17

Pa3nen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [JOK

Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6

Hroro mo pazmeny 9

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ®usnka. 7 knacc. Yuebuuk. bazossriii ypoens 2023. [Nepoiukun M.M., UBanos A.11. AO
"UznarensctBo [IpocBemienue".

2. ®usuka. § kiacc. Yuebuuk. bazossrii ypoens 2023. [epeimkun .M., Banos A.1. AO
"UznarensctBo [IpocBemenue".

3. ®usuka. 9 knacc. Yuebnuk. bazossiii yposens 2023. I'yrauk E.M., [lepsiukun .M.,
NBanos A.1. AO "UznatensctBo [IpocBemienue".

METOAUYECKUE MATEPHUAJIBI U1 YYUTEJIA

1. ®usuka. 7 knace. YuebHuk. bazossiit ypoBens 2023. [eprikun .M., UBanos A.11. AO
"UsparensctBo [Ipocsemienue".

2. ®usuka. 8 kiacc. Yueonuk. bazosbiit yposens 2023. [lepoikun .M., UBanos A.1. AO
"U3parensctBo [IpocBemienue".

3. ®usuka. 9 kiacc. Yuebuuk. bazossrii yposens 2023. I'yrauk E.M., [Tepsikun .M.,
NBanos A.M. AO "UzpatensctBo [Ipocsenienue".

4. Jlykamuk B.1. COopHuk 3anay no ¢usuke. 7-9 knaccol. - M.: [IpocBemenue, 2021.

5. Auarnoctuueckue padotsl. dusuka. 7, 8, 9 xknaccel. - M.: [IpocBemenune, 2021.

6. [TogroroBka k Beepoccuiickum npoBepouHbiM pabotam. dusuka. 7,8,9 kmaccel. - M.
[Ipocsenienue, 2021.

7. CoopHuUK BopocoB u 3aaa4d. dusuka. 7, 8, 9 kiaccel. - M.: [Ipocsemenne, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xosnekuus udpoBbix 00pa3oBaTelbHBIX pecypcos - http://school-
collection.edu.ru/ 2. DnekrponHsle yueOHUKH 10 Gu3uke - http://fizika.ru/

3. lludpossie oOpasoBartenbHbIe pecypesl - http://openclass.ru/

4. NnrepHet ypok - http://interneturok.ru/ru/school/physics/

5. bubnmmoreka - Bc€ mo npeamery "®usuka" - http://www.proshkolu.ru/

6. HTepecHbIie MaTepuaibl K ypokaM (GU3UKH 10 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC
nocoOus K ypokam
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