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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJieHAa Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMMmebl, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ y4€Tom
denepanbHOll paboyeil mporpammbl BocnuTaHus W KoHIenmmu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanne  mporpaMMbel 1o (U3UKE  HampaBlIeHO  Ha  (QOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaOLIMXCS M OpraHu3aluil0 H3y4eHHs (QU3MKU Ha
NeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauun TpeboBanmit DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaTaM  OOydeHHus, a  TaKKe  MEXIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOTI'O OOIIIEr0 00pa3oBaHUsl.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOyuenuss (o Kjiaccam), TpeajgaraeT MPUMEPHYIO TIOCIIEIOBATEILHOCTh W3YUYEHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢u3uke pa3padoTaHa C IeJIbI0 OKa3aHUSI METOAUYECKON OMOIIN YUUTEI0
B CO3JJaHUM paboydeil MporpaMMsbl 1o y4eOHOMY IIpEIMETY.

®usuka SBISIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX XUMHUEH,
Ouonorueil, actrpoHomueil U usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAOoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CrI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

OpHa u3 TMaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAINoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYIO TPAMOTHOCTD:

Hay4YHO OOBSICHSTD SIBIICHUS;
OILICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JJaHHbIE U UCIIOJIB30BaTh HAYUHbIE JOKA3aTeIbCTBA JAJISl OJTyYSHUS BBIBOJIOB.

Henu wm3yueHus (U3MKUM HAa ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMs OIpENEICHbI B
Konuenuuu npenogaBanust yueOHoro npeaMera «®Pusuka» B 00pa30BaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yTBepkI€HHOUN pemeHueM Koiuterun MunuctepcTBa npocsemieHus Poccuiickoit deneparuu
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus Gpu3nKu:
npuoOpeTeHne WHTEpeca U CTPEeMJICHHS OOYyJalolMXCs K HAyYHOMY H3YYEHHUIO MPHUPOIDI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

(dbopMHpOBaHKNE HAYYHOTO MHPOBO33PEHUS KaK Pe3y/ibTaTa U3yueHUs! OCHOB CTPOEHHS MaTepUu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHHE NPEACTABICHUN O PonM (GU3UKU U1 PAa3BUTHS JPYTUX €CTECTBEHHBIX HAayK,
TEXHHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTaBIECHUI O BO3MOXHBIX chepax Oyayuied mpodeccHoHalbHON NESTETbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTikeHue STHX Ieneil mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCeUnBaCTCs PELICHHEM CIICAYIOIINX 3a1a4:
npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHWYECKHUX, TEIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHHUH OMHChIBaTh U OOBSICHATH (PU3UUECKUE SBICHHS C MHCIOJIb30BAaHUEM
MOJIyYEHHBIX 3HAHU;



OCBOCHHME METOJIOB PELICHUs MPOCTEUIIMX PAcU€THBIX 3aJad C HMCIOJB30BAaHUEM (U3NYECKUX
MoO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOIIONAaTh HPUPOIHBIC SBJICHUS M BBIOJHATH OMBITHI, J1A0OpPaTOpHBIC
paboTHI M SKCIIEPUMEHTAIBHBIE HUCCIIEOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;
OCBOEHHE MPUEMOB pabOTHI ¢ MHPOPMALIUEH (PU3NUECKOTO COAEpKaHUsI, BKIItoYast HH(popMaIuio
O COBPEMEHHBIX JIOCTHKEHUAX (PU3HUKH, aHATTU3 U KPUTHUECKOE OIICHUBAaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(HecCHOHATLHOW CSITEIBHOCTH, CBSI3aHHBIMA C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

Ha wu3yuyenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hellemo), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Henenio).

[Ipemiaraemsrii B mporpamme 1o Gu3MKe NepeueHb Jab0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IATeNbHBIN XapakTep, YUUTeNb JelaeT BhIOOp MpOBENeHHS JTaOOpaTOpHBIX paboT H
OTIBITOB C YY4ETOM MHIMBUAYAIBEHBIX OCOOCHHOCTEH 00YJatONINXCs, CIIMCKA IKCIIEPUMEHTATBHBIX
3aJJaHNl, TIpeJIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (hU3UKe.
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COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ po/ib B NIO3HAHUM OKPY/KAIOIEero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Pusndeckue MpuOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢usuka m npyrue ecreCTBEeHHbIE HAyKHW W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABIWKEHHUE THIIOTES,
SKCTIIEPUMEHT TI0 TIPOBEpKE THUIOTE3, OObscHeHHe HalOmomaemoro sBieHus. Omnucanue
(U3NIECKUX SIBICHUHA C TIOMOIIBIO MOJIETICH.

Jemoncmpayuu.

MexaHndeckue, TEIIOBbIE, AEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue NpudOpsl U Mpolieypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopubvie pabomot u onvimel.

Omnpenenenne UEHbI JeNIEHUs MIKaJIbl U3MEPUTENBHOTO pudopa.

N3mepenune paccTossHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenue TemnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U JIaTUMKa TEMIIepaTyphl.

[IpoBenenue nccnenoBaHus MO MPOBEPKE T'MIOTE3BI: AATBHOCTH IMOJETA IIApHUKA, MYHIEHHOTO

TOPU30HTAJIBHO, TeM 00JIbllIe, YeM 00JIbIlIe BHICOTA ITYCKa.

Pa3nen 2. IlepBoHayabHbIC CBEAEHHS O CTPOCHHHU BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYNIbI, HMX pa3Mepbl. ONBITBI, IOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JIBm>kenue dvacTtuil BeniectBa. CBsA3b CKOPOCTH ABMIKEHHUS YACTHUI[ C TEMIIEPATypOM.
BbpoyHoBckoe naBmxenue, auddys3us. B3anMoneiicTBUEe YacTHI[ BEIIECTBA: TMPUTSHKEHUE U
OTTAJIKMBAHUE.

ArperatHble COCTOSIHMSL BEIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH M TBEPABIX
(KpucTaJUIMYEeCKUX) Tel. B3auMocBs3b MeEXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX ATOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSHUM
BOJIBL.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue auddysuu.
HaGnronenue siBneHui, 00bsACHIIOMUXCSA TIPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIL BEIIECTBa.

Jlabopamopnuie pabomel u onvimel.

OneHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIOJIb30BaHUEM (doTorpaduit).
OnbIThl IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHMS I'a30B.
OnbITh IO OOHAPYXEHUIO JEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:kenue U B3anMoaeicTBHE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. (CKOpOCTb.
CpenHss cKOpoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T IyTH U BpEMEHM JBUKCHHUSL.

SIBnenne wmHepuMH. 3aKOH HMHEpLUUH. B3aumoneicTBHE TeNl Kak NPUYMHA H3MEHEHMS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa uHepTHoctu Tena. IlmotHocTs BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00bEMA BEIECTBA.

Cuna kak XapakTepuUCTHKa B3auMoJeHCTBUS Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOILIBIO JUHAMOMETpA. fIBIEHME TATOTEHUs M cuia TsokecTH. Cuila
TSOKECTH Ha Jpyrux mia”erax. Bec Ttena. HeBecomocTs. CnojkeHuE cuil, HaIpaBJIEHHBIX IO
onHO# npsimoii. PaBHozelcTByromas cui. Cuiia TpeHus. TpeHue CKOJIbKEHUS U TPEHHUE MOKOSL.
TpeHune B npuposie U TEXHUKE.
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Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABIKEHHS Tela.
N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBineHus: HHEPIHH.
Habnronenue u3MeHEeHUs1 CKOPOCTH MPH B3aUMO/ICHCTBUH TEIl.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopubvie padbomot u onvimel.

OmnpeneneHne CKOPOCTM PAaBHOMEPHOIO  JABIDKEHUs (IIapuka B JKMJIKOCTH, MOJEIH
ANEKTPUUECKOTO aBTOMOOWIISI U TaK JIajiee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM MJI0CKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TENA.

OneITHI, JAEMOHCTPUPYIONINE 3aBHCHMOCTh pacTshkeHUs (aeopmamnuu) MPYKHUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHMSI CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. laBinenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue rasa. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus: TBEPABIMU TEIaMHU, KUJKOCTIMU
u razamu. 3akoH [lackansg. ITHeBMaTHyeckue MallWHBI. 3aBUCUMOCTb JABJICHUS JKUIAKOCTH OT
riyounbl.  [mppocratmueckuit  mapagokc. CooOmiaromuecs —cocynsl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe namieHue. [IpUyuHBI CylecTBOBAaHUS BO3AYIIHON
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepeHue aTrMocpepHOro NaBJEHUS. 3aBUCHUMOCTH
aTMOC(epHOro JaBJIEHHS OT BBICOTHI HaJ YypoBHeM Mops. [IpubGopsl 1ist u3MepeHHs
aTMOC(hepHOTO JTaBJICHHS.

JlelicTBHE KUIIKOCTH U Ta3a Ha MOTPY)XKEHHOE B HUX TeJl0. BrITankuBaromias (apxumMe0oBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJIEHUS Ia3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecst coCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(HEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHUIIBI OT 00bEMa MOTPYKEHHOM YAcTH Tela U IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnaBaHus Tell: IUIABaHWE WIM NOTPYXKEHUE TeJl B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPY:KEHHOM B >KHIKOCTh 4acTH
Tena.

Ornpezenenre BbITAIKUBAIOLIEH CUIIbL, JCHCTBYIOIIECH Ha TEJO, MOrPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOMIEH CHIIbI, JEUCTBYIOIIEW HAa TEJNO B KUAKOCTH, OT
MacChl Tena.

OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, ACHCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YACTH TENA U OT MJIIOTHOCTHU KHIKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHHME JIOAKM W OIpENEJIEHHE €€
IpPy30N0bEMHOCTH.

Pa3pea 5. PaGora u MOIIHOCTB. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.
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Mexannueckass 3Heprud. KuHerndeckas W mnoTeHUManbHas »Heprus. IlpeBparienue
OJIHOTO BUJa MEXaHUYECKOM 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.
Jemoncmpayuu.
IIpuMepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopusie padbomot u onvimel.
Omnpenenenue pabOTHI CUJIBI TPEHHS NMPH PAaBHOMEPHOM JBW)KCHUHU Tejla MO TOPU3OHTAIHHOMN
MMOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHS pblyara.
N3mepenue KII/] HaKIIOHHOM IIOCKOCTH.
N3ydeHue 3aK0HA COXpAaHEHUS MEXaHUUYECKOI SHEPIUU.

8 KJIACC

Paznen 6. TenioBble siBaeHHS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHus BelecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTNBITBI, TOATBEPXKIAIONINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSIHHI BemecTBa. Kpucrammnyueckue u
amopdusbie Tena. OObsiICHEHNE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. CMmauMBaHWE W KaNWUIIPHBIE sBIEHUSA. TemioBoe
pacIIupeHne u cKaTue.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KCHHUS YaCTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEW »SHEpruu: Tervlonepenadya u
COBepIIeHHE padoThl. Bubl Terionepenayu: TEnIonpoBOHOCTh, KOHBEKITUS, H3TyUeHHE.

KonuuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanaHca. [lnaBrnenue u oTBepleBaHHE KpPUCTATLTMYECKHX
BEIIECTB. YJelbHas TemoTa ruiaBieHus. IlapooOpasoBanue u koHjaeHcanws. Mcmapenue.
Kunenue. VYnenpHas Temiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHS OT
aTMOC(hepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUSL.

[Ipunnumer pabothl TermoBbix asuratenei KIIJ TemmoBoro aurarens. TermoBbie
JBUTATENH U 3aIUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTHH B TEIUIOBBIX MPOLECCaAX.

Jemoncmpavyuu.

Ha6nronenne OpoyHOBCKOTO JBKEHUS.

Ha6mronenue auddysuu.

Habmtonenue sBiaeHu cMayiBaHUS M KaWJUTSIPHBIX SIBJICHHM.

Habntonenue TemnoBoro paciupeHust Tel.

W3menenue naBieHus ra3a npu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna u3mepeHus TemMneparypsl.

Buas! Tenonepenauu.

OxJaxkJIeHue MpU COBEPUICHUH PaOOTHI.

Harpeanue nipu coBepiiieHIH pabOThl BHEITHUMH CHUITAMH.

. CpaBHEHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

. Habmronenne xumneHus.

. Habmonenue mocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
. Mojenu TermioBbIX ABUTATEICH.

Jlabopamopusie padomot u onvimol.
OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.
OnBITHI O BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MIIK caxapa.
OnbITHI M0 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B OalsIoOHE MITPHIIA.
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OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3IyXa OT ero 0o0bhEMa M HarpeBaHUs WU
OXJIAXKICHHUSL.

ITpoBepka runoTesbl JUHEHHON 3aBUCMOCTHU JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphl.

HaOmonenne m3MeHeHus: BHYTPEHHEW 3HEPTHU Tella B pe3yabTare TeIuionepenadd u padboTsl
BHEIIIHUX CHUJL.

UccnenoBanue siBiieHUs TETIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHOM U TOPSYEil BOJIBI.
OnpenerneHne KOJMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW IPHU TEIUIOOOMEHE ¢ HarpeThiM
METAJUTMYECKUM [TUITMHAPOM.

Ornpenenenue yaeabHOU TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCnapeHus.

Ornpenenenre OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

Ormpenenenue yaeabHOM TEIJIOTHI TIJIaBICHUS JIb/IA.

Paznen 7. DiiekTpuyeckne U MATHUTHbIE SIBJICHHS.

Onektpuzarusi Ted. J[Ba poaa aeKTpUUECKHX 3apsaoB. BzaumonelcTBHe 3apsyKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHJIBI B3aMMOJIEUCTBHS 3apsSKEHHBIX TET OT BEITUYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIaMH ).

Onekrpuyeckoe mnoJie. Hanpspk€HHOCTD anekTpuueckoro mosist. [IpuHIUI cyneprio3uin
AIIEKTPUYECKHX OJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snextpudeckux 3apsaoB. DJIEMEHTapHbBIM dieKTpudeckuil 3apsa. CrtpoeHue
atoMa. [I[pOBOJTHUKY ¥ TUANEKTPUKHU. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHIT TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. VcTouHMKH
MMOCTOSTHHOTO TOKa. JIeMCTBHUS JJIEKTPUUYECKOTO TOKa (TEINIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas 1enb. Cuima Toka. Oiekrpuyeckoe HampspkeHne. CoNnpoTHBICHHE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJIICHWE BemiecTBa. 3akoH OMa [ ydacTKa IIETH.
[TocnenoBarenbHOE M NAapAIIENBHOE COEUHEHNE IPOBOJHUKOB.

PaboTa u MOmHOCTE 3eKTpruyecKkoro Toka. 3akoH [[xoyns—JIeHmna. DnekTpuueckue 1enu
Y IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrositHHble MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Ui KU3HU Ha 3emie. OneIT Dpcrena. MarHuTHoOE moJie
ANEKTPUUECKOTO TOKa. [IpuMeHeHne 3IeKTpOMaraiuToB B TeXHUKE. JleiicTBHE MarHUTHOTO MOJIs
Ha IPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENb IOCTOSIHHOITO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBiaeHue  AIEKTpOMArHUTHOM  wHAYKHMU. [lpaBwino  JleHna.
OnekrporeHepatop. CnocoObl MNOMyYEHHUS DSJIEKTPUUYECKONW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX SHEPTUU.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia AIEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTUYEeCKask UHIYKLUA.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AMDIEKTPUKH.

MopenupoBaHu€ CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MO,

HcTroyHukH NOCTOSTHHOTO TOKA.

JlericTBUA DIIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUN TOK B )KMJIKOCTH.

. 'a30BBIH paspsa.

. I3MepeHune cuiibl TOKa aMIepMETPOM.

. I3MepeHue 371eKTpUYEeCKOro HaNpsKeHUs BOJIBTMETPOM.

. Peocrar u mara3uH cOIIpOTHUBIICHUIA.

. B3auMoiericTBre OCTOSTHHBIX MarHUTOB.

. MozenupoBaHrue HEBO3MOKHOCTHU PA3CIICHUs TIOJI0COB MATrHUTA.
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MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarnuTHO€ noJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSTHHOTO TOKA.

HccnenoBanue sBIeHUA 3JIEKTPOMArHUTHOM MHTYKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

Jlabopamopubvie padbomot u onvimel.
OnbITHI 110 HAOJIOICHUIO JIEKTPU3AIMHU TET UHAYKIIMEH U MPU COMPUKOCHOBEHUH.
UccnepoBanue ASMCTBUS AIEKTPUUECKOTO TOJISI HA TPOBOIHUKHI M TUDJICKTPUKH.
COopka 1 IpoBepKa padOoTHI IECKTPHUSCKOH IETTH MTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYLIEr0 YEpe3 pEe3UCTop, OT COMPOTHUBIIECHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.
OMBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTbD JJIEKTPUUECKOTO COTIPOTUBIICHUS TPOBOJHUKA OT €T0
JUTMHBI, TIJIOIAIU TIOTIEPEYHOTO CEUCHHS M MaTepuara.
[IpoBepka mpaBmiIa CIOKEHUS HANPSHKEHUM TPU  TIOCIEIOBATEIPHOM COCIWHEHHH JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia /i CUJIBI TOKA MIPH NMAPAIIEIIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.
Omnpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIIETO Yepe3 JIAMIIOUYKY, OT HAIPsHKEHUS Ha HEW.
Onpenenenue KIIJ] narpeBatens.
HccnenoBanue MarHuTHOTO B3aMMOJIEHCTBHS TOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TMOJISt HOCTOSTHHBIX MAarHUTOB MPH UX 00bETMHEHUH U Pa3ICIICHUN.
HccnenoBanue neiCTBUS 2IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOJCUCTBHS KaTyIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.
W3ydeHue neiicTBYUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
KoucrpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTATENS.
Namepenne KIIJI anekTpoaBUraTeIbHONM YCTAaHOBKH.
OnBITHI MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHIYKIIMH: HCCIIEIOBaHHE M3MEHEHUI
3HAYEHUS U HANPaABJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHHUA. PaBHOMEpHOe mpsMoiMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi U MTHOBEHHAs CKOpPOCTb Tela IPH HEPAaBHOMEPHOM
JBHKECHUM.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiiHoe ABrkeHne. CBoboiHOe nageHue. OmbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. Jluneitnas u
yIi10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUHU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, CHUjla TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.
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Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocts. HeecoMocTh
[IEpPErPY3KHU.

PaBHOBecue MarepuanbHO ToUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpauieHus. MomeHt cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenue umnynbca. MMnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.

Mexannueckasi pabota U MOUIHOCTh. PaboTa cuim TsbKecTH, ynpyroct, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas SHeprus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[ToreHumanpHas 3Heprus Ckarod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJ OTCUETA.

CpaBHeHHE MMyTel U TPAaeKTOPUI JABHKEHHUSI OJTHOTO U TOTO )K€ TE€JIa OTHOCUTENIBHO Pa3HBIX TEJ
OTCYETA.

W3mepeHune cCKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHHUSI.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHMS.

Habntonenue ABM>KEHUS Tena Mo OKPYXKHOCTH.

Habmonenne MexaHMuecKux SIBJICHUH, IPOUCXOAAIUX B cucteMe oTrcuéra «Temnexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBH’KEHUU OTHOCUTEIBHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl T€a U JEHCTBYIONIEH HA HETO CHJIBIL.

Habmronenue paBeHcTBa CUJjl MPU B3aUMOIEHCTBUU Tell.

N3meHeHne Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

. [lepegaua umimynbca npu B3aMMOICHCTBUH TEJI.

. [IpeoGpa3oBanust SHEPTUU MPU B3aUMOACHCTBUH TEJI.

. CoxpaHeHne UMIYJIbCa MPU HEYITPYTOM B3aUMOJICHCTBUU.

. CoxpaHeHune UMIyJbca MU a0COJIIOTHO YIPYTOM B3aMMOJCHCTBHH.

. Habnioienue peakTHBHOTO ABM)KECHUS.

. CoxpaHeHHe MEXaHNYECKOW SHEPTUHU NP CBOOOTHOM I1a/ICHUH.

. CoxpaHeHre MeXaHNYECKOW SHEPTUH MPH JABWKEHUH TeJia MO/ IeHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.
KoHcTpynpoBanue Tpakra Ui pa3roHa M JaJIbHEUIIEro paBHOMEPHOTO JBWKEHUS MIApHKa WU
TEJEeKKH.
Omnpenenenne cpeHeil CKOPOCTU CKOJIBKEHUS OpycKa WM JBHKEHHS HIapUKa MO HAKIOHHOM
IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHON MJIIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM NIPU PABHOYCKOPEHHOM JIBIDKEHUHU 0€3
HaYalbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €clU MPU PAaBHOYCKOPEHHOM JBH)KEHHUM 0€3 HadalbHOW CKOPOCTH IyTH
OTHOCSTCS KaK psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOILIUE TPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHIIbI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenue kodhhuIUEeHTa TPEHUS CKOJIBKEHHUS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenve paboOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHH Tella MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

. OHpeI[eJ'IeHI/IC pa6OTBI CHJIBI YIIPYT'OCTH IIPU nogbEMe rpy3a ¢ UCIIOJIb30BAHUEM HCEIIOABUKHOTO

U IOABWKHOTO OJIOKOB.
N3yuenune 3akoHa COXpaHEHUS! SHEPTUH.

Pa3zgen 9. Mexannueckne KoJJe0aHNA W BOJHBI.

KonebarenpHoe amxeHune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEpUoja, 4acToTa,
aMIuTyna. MarematuuyeckKMil M OpPYKMHHBIM MasTHUKHM. [IpeBpaiieHue »Hepruu mnpu
KOI€0aTeIbHOM IBIDKEHUU.
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3aryxatomue kojeOaHus. BeiHykaeHHbIe Konebanus. Pezonanc. MexaHuyeckue BOJHBI.
CpoiicTBa MeXaHM4ECKUX BOJH. [Ipo/10sibHBIE M MONIEpeYHbIEe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
e€ pacupocTpaHeHus. MexaHnuecKkue BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MHGpa3ByK U yIbTPa3BYK.
Jemoncmpayuu.
Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenyie mpoJ0JbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habnroenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHI pE30HAHC.
Jlabopamopubvie pabomot u onvimel.
Onpenenenre 4acToThl U Iepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui NPyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH IIepHoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NepHoa KojaeOaHu NPY>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka HE3aBUCUMOCTH MepuoJia KoJieOaHH Ipy3a, MOABEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, EMOHCTPUPYIOIIHE 3aBUCHUMOCTh IEpuojia KoJIEOaHWM MPYKUHHOTO MasTHUKA OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJeHHUSL.
Pasnen 10. DnekTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana snexkTpoMarHuTHBIX BOJIH. Vcnonb3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH € MMOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble sIBICHHS.
JlyueBas monenp cBera. Mcrounuku cBeta. lIpsmosimHelHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOIHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeir B nmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpPOCKONa U
Teneckona. ['1a3 kak ontuyeckas cucreMma. bam3opykoCcTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClioskeHHEe CIEKTPaIbHBIX [IBETOB.
Jucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHuit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
IIpenomnenue ceerta.
OnTHyecknii CBETOBOI.
Xon nyueit B cobuparomieil aunse.
XoJ JIydel B pacCEeUBaroLIen JTUH3E.
[Tomy4yeHne n300paXkeHH ¢ TOMOIIBIO JTUH3.
[TpunHnmn neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.

. Mozenb riasa.
. PaznoxeHnue 6enoro cBera B CIIEKTP.
. [Tomyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJia OTPaXXEHUSI CBETOBOTO JIy4a OT YIJia MaJIeHuUs.



w N

Nowus

ok wNE

N

N3yueHne xapakTepuCTUK U300paKeHUs IPEAMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla NaJeHUs Ha I'PaHULE
«BO3LYX—CTEKIIO».

[Toyuenune n300pakeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONITUYECKOM CHIIBI COOMPAIOLIECH TUH3HI.

OnbIThI 10 Pa3yI0KEHNUIO OEJI0T0 CBETA B CHEKTP.

OmnBITH IO BOCTIPUSATHIO IIBETA IPEMETOB IPH UX HAOIIOACHUH Yepe3 LIBETOBHIC (PHIIBTPHI.

Pa3nen 12. KBanToBbBI€ SIBJICHHS.

OmnpiTel Pesepdopaa n mmanerapaas Moaens aroma. Mozens atoma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mozens aromuHoro sgpa. M3otombel. PampnoaktuBHblE npeBpamienus. llepuon
10JIypacnaia aTOMHBIX sLJIEp.

SnepHble peakiuy. 3aKOHbI COXPAHEHHUS 3apsSA0BOIO U MAacCCOBOIO YMCET. DHEPTHUsl CBA3H
aToMHbIX szaep. CBs3p Macchl W SHepruu. Peaknuum cuHTe3a M jaeneHust saep. McrouHuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrieKTphl U3JIydeHUs U TOTJIOICHHUS.

CrieKTphl pa3IM4HbIX Ia30B.

CnekTtp BoAopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHHH.

Peructpanus n3inydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

Habmonenue CriomHbIX U IMHEWYaThIX CIIEKTPOB U3JIy4EHUSI.
HccnenoBanue TpeKOB: M3MEPEHHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY TTyTH (110 hoTOTrpadusim).
N3mepenue pagnoaktuBHoro Goxa.

IToBTOPUTEIBHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO--0000MIalOUN  MOIY/Tb MpeAHa3HAueH [UId CHUCTEeMaTH3aluu U
000011eH!S TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUH
BCEro Kypca (pU3uKH, a TakkKe IS MOArOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
(dbusuke st 00yJaroIIMXCs, BRIOPABIINX ATOT YY€OHBIN MPEAMET.

[Ipy w3ydyeHHH JAHHOTO MOJYJS PpPEATU3YHOTCS M CHUCTEMATU3UPYIOTCS  BHJIbBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBaeTCs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMEeTHBIX IJIAaHUPYEMbIX Pe3yJlbTaTOB 00ydeHHUs, (HOpMUpYETCS €CTeCTBEHHOHAY4Has
rPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIICJOBAHUS SIBJICHUN MPUPOJAbI M TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHSS TOJTy4YeHHbIE 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJIE KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHUMNIMATIBHO IEATEIbHOCTHBIN XapaKTep AJAHHOTO pasjiera pealn3yercs 3a CYET TOro,
4YTO0 00y4aroLUeCs BHIMOIHSIIOT 33JaHUS, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pPaclio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPYKaIOIIeH NpUpOJE U MOBCEIHEBHON KU3HM;

WCIOJIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHMs (PU3NYECKUX SIBICHUM, B TOM YHCIE IS
IIPOBEPKHU I'MIIOTE3 U MOIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATHh Hay4yHble OCHOBBI HanWOoJee BaXHBIX JIOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOrO MCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB PHEPIMM HAa OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HaNpaBlIeHO Ha
JOCTHIKEHHUE IMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynprate u3ydenuss (pU3MKM Ha YpPOBHE OCHOBHOTO o0OIIEro oOpa3oBaHus Y
oOyuatomierocs OyayT cOpMUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YyIbTATHl B YaCTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUSA:
— MPOSIBJICHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKON (PU3NUYECKOU
HayKH;
— LIEHHOCTHOE OTHOIIEHUE K JJOCTHKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
— TOTOBHOCTh K aKTUBHOMY Yy4YacCTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JTIOCTHKEHUHN (QUBHKY;
— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCTIMTAHUSA:
— BOCIIPUATHE DSCTETUYECKUX KA4YeCTB (PU3MUYECKOW HAyKU: €€ TapMOHUYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
— OCO3HAaHHE IIEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO HMHCTPYMEHTA TO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABISAIOIIEN KyIbTYphI;
— pa3BUTHE HAYYHOU JIFOO03HATEIHPHOCTH, MHTEPECA K UCCIIEIOBATEILCKON e TENHHOCTH,
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATONOJTYyYMS:
— OCO3HAHHWE IEHHOCTU 0e30TmacHOr0 00pas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BKHOCTH MpaBMJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha A0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 000OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;
— c(OpMHPOBAHHOCTh HaBBIKA pedICKCUH, TIPU3HAHUE CBOETO IMpaBa Ha OIMMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE YyYacTHe€ B pPELICHUM MPaKTUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHu3aliu, ropoja, Kpas) TEXHOJIOTUYECKON U COLMaIbHONW HAIPaBIEHHOCTH, TPEOYIONINX B
TOM 4HKcye U PU3NUECKUX 3HAHUM;
— UHTEpEC K MPAKTUYECKOMY U3YUYEHHIO MPO(decCcHil, CBsI3aHHBIX ¢ (PU3UKOM;
7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:
— OpHeHTalusi Ha NpUMeHeHHWe (U3MYECKUX 3HAaHUM JJIs pelleHus 3agad B oOnactu
OKpYKarolllel cpefpl, MIAaHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXKHBIX IMOCIEACTBHUH IS
OKpY’KaIoIllel Cpe/ibl;
— OCO3HaHHE TMI00aTBHOrO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMMyTeH UX pelIeHHUS,;
8) axanTanyu K U3MEHSIOIIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:
— MOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BHITIOJHEHUH HUCCIIEIOBAHUI M MPOEKTOB (PU3MUECKON
HaIMPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM APYTHUX;
— MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITENbHOCTD;
— NoTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4Hcle GOpPMYIUPOBATH UICH, TIOHATHUS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acT (pU3MKY;
— IUTAaHUPOBAHHUE CBOETO PAa3BUTH B MPUOOPETEHUU HOBBIX (PU3MYECKUX 3HAHUM;
— CTpeMJIEHHE aHAIU3UPOBATh M BBISBIATH B3aUMOCBSI3M MPHUPOJBI, O0IIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCTIOTIb30BAaHUEM (PU3NUECKUX 3HAHUM;
— OIEHKA CBOMX JCUCTBUH C YYETOM BIMSHUS Ha OKpPYXKAIOUIYI0 CpEely, BO3MOXKHBIX
rJ100aTBHBIX TOCIEICTBUH.



METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe oOcBOEHHMs mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT cOpMHpPOBaHBI MeTanpeAMeTHbIE pPe3yJbTaThl,
BKJIIOYAIOIME T[IO3HABaTeIbHbIC YHHBEpCAJbHbIE Yy4eOHbIE JECHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHbIE ICHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHbIC yUeOHBIC ICHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IIPU3HAKN 0OBEKTOB (SBICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMK, OCHOBAHUS JUIsI 000OIIeHUS U
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUsT B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,

BBIABJIATE NPUIHUHHO--CJICACTBCHHBIC CBA3H IIPU U3YYCHUU q)HSI/I‘IeCKI/IX SIBJICHUH U mponeccos,
ACIaTh BBIBOJbI C UCIIOJB30BAHUEM JCAYKTHUBHBIX U HHAYKTHUBHBIX yMosaxnmqum‘/i, BBIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX q)HSI/I‘IeCKI/IX BCIINYUH,

CaMOCTOSITENIBHO BBIOMpPATh CHOCcOO pemieHus y4dyeOHOM (¢u3nueckod 3amaun (CpaBHEHUE
HECKOJIbKUX BApUAHTOB peIleHus, BbIOOp Hanbosiee MOIXOASIIEr0o ¢ YY4ETOM CaMOCTOSITENIBLHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckme 1eiCTBUS:

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH [0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECJOXHBIA (U3HuecKuit
IKCIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHNE (PU3UUECKOTO SIBICHUS;

OLICHMBaThb HA TPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYI0 B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOIO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

IIPOrHO3UPOBATh BO3MOXHOE JaJbHeiIiee pa3BuTHEe (U3NYECKUX IPOLECCOB, a TakkKe
BBIJIBUI'aTh IIPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh Pa3IMYHbIE METOJIbl, UHCTPYMEHTHI U 3aIPOCHI IPHU MOUCKE U 0TOOpe MH(pOpMaLUU
WIH JAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3a1aum;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BUJOB U
(dbopM npencTaBieHus;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAIbHYIO (GopMy TpeAcTaBieHUs HHPOpMauuu U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECJIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAILUSMH.

KoMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B X0J€ OOCYXIEeHHs Y4eOHOro MaTepuayia, pe3yjJbTaToB Ja0OpaTOpHBIX PadOT U HPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOM TE€Mbl M BBICKA3bIBaTh WJICH, HAlleJICHHbIE Ha
peleHue 3a1auu 1 Mnojiep kanue 01aroxenaTeIbHOCTH OOIEHMS;

COIOCTABJIATh CBOM CYXKJEHHSI C CYKICHMSAMHU JAPYIMX YYaCTHHKOB JUanora, oOHapy>KUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIpaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PEe3yJAbTAaThl BBINOJHEHHOTO (HU3UYECKOro OIbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, IIPOEKTA);

MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHIMBUAYAJIbHOW pabOTHl MpHU
peleHN KOHKPETHO! (pU3NYecKOi MpoOIeMsl;

MPUHUMATh eI COBMECTHON JEATENIbHOCTH, OPraHU30BBIBATh JACUCTBUS MO €€ JOCTHXKEHUIO:
pacrpenesiaTe poJid, oOCYXJaTh IMPOLECCHl U pe3yabTaTbl COBMECTHOW paboThl, 000011aTh
MHEHHSI HECKOJIBKUX JIFO/IEH;



BBIIIOJIHATH CBOIO YacTh pa0OThI, JOCTUrasi KAYECTBEHHOIO pe3yJibTaTa 110 CBOEMY HaIpaBJIECHUIO
U KOOPAMHUPYsI CBOU ACUCTBUA C APYTUMH Y4JICHAMU KOMAHJIbI;

OLICHMBATh KA4yeCTBO CBOETO BKJaJa B OOWIMI MPOIYKT MO KPHUTEPHSIM, CaMOCTOSITEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUS

Camoopranmu3amnus:

BBISIBJIATE TPOOJEMBI B JKM3HEHHBIX W YYEOHBIX CHTYalUsX, TPEOYIOUIMX IS pPEHICHUs
(bU3NIEeCKUX 3HAHUM;

OpUEHTUPOBATHCSA B PA3NIMYHBIX MOAXO0JAX MPUHATUSA PEUICHUM (MHIMBHUIYyalbHOE, NMPUHSATHE
pellIeHus B IpyIIe, IPUHITHE PELLIEHUI IPYIIIoif);

CaMOCTOSITEJIBHO COCTABIIATh aITOPUTM pelIeHHs] PU3NYECKON 3a1aul WM TUIaHa UCCIIEIOBAaHUS
C Yy4Yy€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
IIpeAJIaracMble BapUaHThI PEIICHU;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IJ1aH €€ N3MEHEHNUS;

OOBSACHATH MPUYMHBI JOCTHKEHUS (HEAOCTH)KEHHS) Pe3yJIbTaTOB JIEATEIbHOCTH, IaBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHUS (UINYECKOTO
HCCIIEIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIMXCS CUTYaluH,
YCTaHOBJIEHHBIX OLINOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1IEJI U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIM TUCKYCCHUHM Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY APYroro;

IIPU3HABATH CBOE MPaBO HA OLIMOKY MPH pEeIIeHUH (PU3NYECKUX 3a7ay UM B YTBEPKACHUSAX Ha
Hay4yHbIEC TEMBI U TAKOE€ K€ IIPABO APYrOro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOydeHus B 7 KJiacce IMpeAMETHBIE Pe3ylIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxath C(HOPMHPOBAHHOCTH Y 0OYUAIOIIUXCS YMEHUH:
UCTIONIB30BATh TOHATHS: (HU3UYECKHEe M XUMHYECKUE SBJICHUS, HAONOACHHE, SKCICPUMEHT,
MOJIeNb, THIIOTE3a, €AMHULBI (U3NYECKUX BEJIMYMH, aTOM, MOJICKYJA, arperaTHhIC COCTOSHHS
BemecTBa (TBEpHOE, IKHUAKOE, Tra3000pa3HOE), MEXaHW4YeCKOoe [BIKCHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, TNPSAMOJIMHEHHOE), TPACKTOpHs, paBHOACHCTBYyMOIIas CHia, JAepOpMaIHs
(ympyrasi, muactTiuueckas), HeBECOMOCTb, COOOIIAIOLTHECS COCYIBI;
pasnuuath sBieHus (Audy3us, TEIUIOBOE JABIKCHHWE YAaCTUI[ BEIIECTBA, PaBHOMEPHOE
IBWKCHUE, HEPAaBHOMEPHOE JIB)KEHHE, MHEPIMS, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEPIBIX
TEJI ¢ 3aKPEIUIEHHON OCBhIO BpAIlCHHs, Nepeada AaBJICHUS TBEPABIMU TENAaMH, )KUAKOCTAMHU H
rasamu, aTMoc(epHOe IaBJCHUE, IUIAaBAaHHE TEN, NPEBPAICHUS MEXaHHYECKOW HHEPrHu) IO
ONMCAHUIO HUX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOLUIUX JTaHHOE
¢bu3nveckoe sIBICHNE;
pacrio3HaBaTh IMPOSBICHHUE HM3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MHpE, B TOM
yuciae (U3NYECKUe SBJICHUS B NPUPOJE: NMPUMEPHl IBUKEHUS C Pa3IMYHBIMH CKOPOCTSMH B
KUBOH M HEXHBOH Mpupoje, AEHCTBUE CUJIbBI TPEHHUS B TPUPOAE M TEXHUKE, BIUSHHE
aTMOC(EpHOTO JIaBJICHUs Ha KUBOM OpraHusM, IUIaBaHHE pbIO, pblyarv B TeJle 4yelloBeKa, MpU
3TOM TNEPEBOJUTH IPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOIICTBa
(mpu3Hakyu) PpU3MUECKUX SIBICHUH;
ONMCBHIBATH M3y4YEHHBbIE CBOMCTBA Ten U (U3UYECKUE SIBICHUS, HUCHOJb3Yysd (HU3NUYECKUe
BEIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BeC Tela, CHia TPeHHUs, AaBleHue (TBEPAOTO Teja, KHUJIKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIa, MEXaHW4eckass paboTa, MOILIHOCTb, IUICYO CHJIBI, MOMEHT CHIJIBI,



KOA(QQUIMEHT MOJIE3HOTO JACHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIHaJbHAs SHEPrHs),
IpU ONUCAHUM TPABWIBHO TPAKTOBATh (U3WYECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, HX
0003HAUCHHSI ¥ €IMHHUIBI (PU3UUECKUX BEIWYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIUYMHY C IPYTMMU BEITUYMHAMH, CTPOUTH I'paMKU M3yYCHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEITNYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHE SBJICHUS M MPOIECCHl, HCIOJb3YS IpaBUIIa
CJIOEHMSI CHJI (BJI0JIb OHOM IpsiMOi), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS! MEXaHUYECKON
SHEPTHH, TPH HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTeMaTH4YeCKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTYyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUYMHHO--CJIEICTBEHHbBIE
CBSI3H, CTPOUTH 00bSACHEHNE U3 1—2 JOrMYecKUX LIAaroB ¢ Onopoil Ha 1—2 U3y4eHHbIX CBOMCTBA
(bu3UYecKuX sIBJICHUH, (PU3HMUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemath pacdy€THble 3ajaud B 1—2 AeWCTBHS, UCIOJIB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/ayd 3alMChiBaTh KpPaTKOE YCIOBHE,
MO/ICTABIAThH (PH3MUECKUE BETMYMHBI B (OPMYIIBI U MPOBOJIUTH PACUETHI, HAXOJUTH CIPABOYHBIE
JaHHbIE, HEOOXOJIMMBbIE MJIs pEelIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOJTY4YEHHOMN
(hbM3UYECKON BEITUYHHBL;

pacrno3HaBaTh HPOOJIEMBI, KOTOPbIE MOKHO PEHIMTh MPU TMOMOLIM (PU3HUECKHUX METOJIOB, B
OTMCAHUU UCCIIEJIOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOoJoXKeHne (THIOoTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOIYUYECHHBIN pe3y/ibTaT, HaX0JAUTh OIIMOKU B XOJE OMbITA, JI€NaTh BBIBOJIbI
IO €T0 pe3yabTaTaM;

MIPOBOJUTH OMBITHl MO HAONIONEHUI0 (U3NYECKUX SIBICHUM WM (PU3UYECKHX CBOWCTB TeN:
(dbopMynupoBaTh MpOBEpPSEMbIE MPENINOJNIOKEHUS, COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
00opynOBaHus, 3aMUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJIHATh TPSMbIE HM3MEPEHUS pACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIbl U
TEMIIEpaTyphl C UCIOJIH30BAHUEM aHAJOTOBBIX U IU(PPOBBIX IPUOOPOB, 3aUCHIBATH MOKA3aHUS
MpUOOPOB ¢ YIETOM 3aJaHHOHN aOCOTIOTHON MOTPENTHOCTA U3MEPCHU;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHMOCTH OJHOW (DU3WYECKON BEIWYUHBI OT JPYrol ¢
HCIIOJIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PaBHOMEPHO JBIXKYIIETOCs Tela OT
BpEMEHHU JBIDKEHHUS Tella, CHIJIbI TPEHHUS CKOJBXKEHHs OT Beca Teja, KadyecTBa 00paboTKH
MOBEPXHOCTEN TEJT W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAJAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTu
Tela W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHM IIaBaHUS TeN, YCIOBUI paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4eOHOTO HCCIIEAOBAHUS, COOUPATHh YCTAHOBKY U BBIMIOJHSTH
U3MEpeHus, CleAys MPeajJoKeHHOMY IUlaHy, (HUKCHUPOBATh pE3yAbTaThl IOJY4YEHHOM
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIOKEHHBIX TaOnui u TpaduKoB, IenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpPEHUs! (DM3HUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA >KHIKOCTH U
TBEPAOrO Tena, cuUja TPEHUs CKOJbXKEHHUSA, J[JaBIIEHWE BO3/lyXa, BBHITAIKUBAIONIAS CHUJIA,
JeMCTBYIONIAs HA OTPYXKEHHOE B )KUJIKOCTh TENO, KOA(PPUIIMEHT MOIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAysl MPEIT0KEHHONM WHCTPYKLMU: HPU BBINOJHEHUM H3MEpeHUil coOuparh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUHMCIIATH 3HAUEHHE NCKOMOU BEJIMUMHBI;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ JabopaTopHBIM 000pYIOBAHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoOMeTp, pblyar, MOABWXHBIN U HENOABWXKHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTH;

XapaKTepu30BaTh NPHUHIMUIBI JEHCTBUS HM3Y4YE€HHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Omopoil Ha UX omnucaHusg (B TOM 4YHCIE: MOJAUIMIIHUKH, YCTPOMNCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN TPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETp), HCHOJb3Ys
3HaHUS O CBOMCTBaxXx (PU3MUECKUX SBJICHUH M HEoOXoauMble (QHU3WYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;



IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOJIb30BAHUS
(bu3HYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU JJIsi 00ecrieueHrs 0€30IaCHOCTH TMPU OOPAIIEHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbS M COOJIOAECHUS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;
OCYIIECTBIISITh OTOOP MCTOYHUKOB HMH(poOpManuu B MHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUW U IyTEM CpPaBHEHUS PA3IUYHBIX
MCTOYHHUKOB BBIACTATh MH(POPMALUIO, KOTOpAs SBISIETCS NMPOTUBOPEUMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOI;
UCIO0JIb30BAaTh IPU BBIIIOJIHEHUM YUYEOHBIX 3aJaHUl Hay4yHO--TIONYJSPHYIO JINTEpaTypy
(GU3NYECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaM KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HHPOpPMALUMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YIO;
co37aBaTh COOCTBCHHBIC KpaTKUE TNHCHBMEHHBIC M YCTHBIC COOOINCHHWS Ha OCHOBe 2—3
HCTOYHUKOB MH(OpManuu (HU3HUECKOTO COJIEpKaHUsl, B TOM 4HUCie MyOIMYHO JeiaTh KpaTKHUe
COOOIlEHHsI O pe3yiabTaTax IPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUN, NpPU 3TOM T'PaMOTHO
WCI0JIb30BAaTh M3YyYEHHbIN MOHATUHHBINA anmapar Kypca (U3UKH, CONPOBOXKJIATh BBICTYIUICHHE
MpEe3EHTalNEN;
IIPY BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAHUM pacnpeensiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJayaMH, CJIEIUTh 32 BBINOJIHEHWEM IUIaHA JIEUCTBUH,
aJIecKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIbI, BBICTPaUBaTh
KOMMYHHMKATHBHOE B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOIIKX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOLIUXCS YMEHUI:
WCIO0JIb30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE IBMKEHHE aTOMOB U MOJEKYJ,
arperaTHble COCTOSIHUSI BEIIECTBA, KpUCTANIMYECKHEe W aMopdHbIe TeNa, HACHILEHHBIH U
HEHACBIIEHHBIH TMap, BIAXXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIIOBOU
JIBUTATENb, D3JEMEHTAPHBIM AJIEKTPUYECKHI 3apsii, JJIEKTPUYECKOe IoJie, MPOBOJHUKU U
TURIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIIOBOE paclIUpeHHe M CKaTHe, TeIionepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHHE, KaNWUISIPHbIE SBJICHMS, HCIapeHHe, KOHICHCALUA, IJIaBJICHHUE, KPUCTAILIM3aLuUs
(oTBepneBaHME), KHUICHHE, TeIUionepeaavya (TErIonpoOBOAHOCT, KOHBEKIUSA, W3IydeHHUE),
ANIEKTpU3ALUA TeJl, B3aUMOJCICTBUE 3aps/iOB, NCHCTBUS DIEKTPHUUECKOrO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JEWCTBHE MATrHUTHOIO TOJS Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKIHS) TI0 ONMHUCAHUIO0 MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MUYECKUX SIBICHUUA B OKPYKAIOIIEM MHpE, B TOM
yuciie pU3ndecKkue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KallWJUIAPHbBIC SIBICHUS B
MIpHUPOJIe, KPUCTAILIBI B MpHpojae, uznydenue ColiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE pOCHI, TyMaHa, HHEsl, CHEra, AIEKTpUUYECKUe SBJICHUS B aTMOchepe, JeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiiu, Apeiid MOJIIOCOB, POJIb MAarHUTHOTO MOJS JJIs
KU3HU Ha 3emiie, MOJSIPHOE CHUSIHHUE, TIPU ATOM NEepPEeBOAUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBJICHHUIA,
OTHCHIBATh HM3y4YCHHBbIE CBOWCTBA Ten M (U3NYECKHE SIBICHUS, HUCIHONB3Ys (PHU3NYECKHE
BETTUYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEIUIOTHI, YENbHAS TETIOEMKOCTh
BEIIECTBA, yAENbHAs TEIUIOTa IUIABJICHUA, yJIeibHas TeIIoTa MapooOpa3oBaHus, yJeNbHas
TEIJIOTa CrOpaHusl TOIUIMBA, KOA(M(UIMEHT TMOJEe3HOr0 JeHCTBHUSI TEIUIOBOM MAIIHHBI,
OTHOCHUTEIIbHAS BJIAXXHOCTh BO3JyXa, OHJEKTPUUYECKMH 3apsij, CHia TOKa, JJIEKTpPUUYEeCKOoe
HanpsDKeHHe, COMPOTHUBIIEHUE IPOBOJHUKA, YJEIbHOE CONPOTHUBICHHME BEIleCTBa, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
WCIOJIb3YEMBIX BETMYMH, 0003HAYCHUS U €TUHUIIBI (PU3NIECKIX BEIUYUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOINNE AAHHYIO (U3MUYECKYIO BEIHUYMHY C JIPYTHMH BEIMYUHAMH, CTPOUTH TpaduKu
W3YYEeHHBIX 3aBUCHMOCTEHN (U3NYECKUX BEIHUNH;
XapaKkTepu30BaTh CBOMCTBA Tel, (pu3MyecKHe SIBICHHUS W MPOLIECCHI, HCIOIb3yS OCHOBHBIE
MOJIOKEHHUSI ~ MOJIEKYJIAPHO--KHHETUYECKOH  TEOpHUM  CTPOEHHsI  BEIeCTBa,  MPUHIIMII



CYIEpIO3UIMH NoJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsija, 3akoH Oma i
ydyacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKoH COXpaHEHUs SHEPTUH, IPU 3TOM J]aBaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TeJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIHi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh IPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oObsicHeHHe M3 1—2 JIOTMYECKUX IIaroB € OMOpoW Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacdy€THble 3ajaud B 2—3 JAEWUCTBUSA, UCIOJIb3YS 3aKOHBI U (OPMYIbI, CBSI3bIBAIOIINE
¢u3nveckue BETUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 33Ja4M 3alHChIBATh KPATKOE YCIOBHE,
BBISBJIAT HEJNOCTAaTOK JMJAaHHBIX [UId DEIICHUS 3a/aud, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HEOOXOaUMBIE Ul €€ pEIICHUs, NMPOBOAWUTH PACUYETHl W CPABHUBATH IOIYYCHHOE 3HAYCHHUE
(GU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMHU;

pacro3HaBaTh TpPOOJEMBI, KOTOPbIE MOJKHO PEHIMTH TNPH IMOMOINM (PHU3HMYECKHX METOJIOB,
UCIOJIb3YSl ONHUCAHHE HCCIEIOBaHMs, BBIACNIATH IMPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
MPaBUJIBHOCTH MOPSI/IKa MPOBEICHUS UCCIIEOBAHUS, J€aTh BbIBOIBI;

MPOBOJUTH OMBITHI IO HAONIOJNEHUI0 (U3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(KanwiIsipHBIE SIBJIEHMS, 3aBUCHMOCTb JaBJICHHUS BO3[yXa OT ero oObéMa, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBIBaHWS M HarpeBaHUs MpH HU3IYYEeHUM OT I[BeTa W3JIy4aromien
(mornommaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOAbI OT TEMIEPATyphbl >KUIKOCTH H
wionaad e€ MOBEPXHOCTH, SJEKTPHU3alus Tel M B3aUMOJCHCTBHUE SJIEKTPUUYECKUX 3apsijiOB,
B3aMMO/JICHICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3alllsl MarHUTHBIX TIOJIEH MMOCTOSHHBIX
MarHuToOB, JEUCTBUS MarHUTHOTO MOJISi Ha MPOBOJHHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHMra,
CBOMCTBa  DJEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (opMmynupoBaTh  IpOBEpsieMble
MIPENIONIOKEHNsI, COOMpaTh YCTAaHOBKY W3 IMPEAJIOKEHHOTO0 O00OpYHOBaHHUA, OIHUCHIBATh XOJ
ombITa ¥ (pOPMYIHPOBATH BHIBOIBL;

BBITOJIHATE NPSMbIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIILHON BIAKHOCTH BO3/lyXa, CHUJIbI TOKA,
HaMpsOKEHHUs C MCIOJb30BAaHUEM AaHAJOTOBBIX HNPUOOPOB M JATUMKOB (PU3UYECKUX BEIMYUH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHMOCTH OJHOW (DU3WYECKON BEIWYUHBI OT JPYrol ¢
UCIOJb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb COINPOTHBIEHHS HPOBOIAHHUKA OT €ro
JUIUHBI, TUIOINAAM MOTEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA,
CHJIBl TOKa, MJYIIEro uepe3 MPOBOAHUK, OT HANPSIKEHHUs Ha IPOBOJHUKE, HMCCIEJOBAHUE
[IOCIEIOBATEIbHOIO W MAapajuIebHOTO  COEAMHEHUH  IMPOBOJHHUKOB):  IJIAHUPOBATH
HCCIIeIOBaHUE, COOMpaTh YCTAHOBKY U BBIIOJIHITH U3MEPEHHUs], ClIeAys NPEAIOKEHHOMY ILIaHy,
(buKcUpoBaTh pPE3yJAbTaThl IOJYYCHHOH 3aBHCHUMOCTH B BUAE TaOIUL U TpaduKOB, JesaTh
BBIBO/IbI 110 PE3yJbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIUUYMH (yIesbHas TEIUIOEMKOCTh BEIECTBa,
COINPOTHUBJIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKa): IJIAHUPOBATH
U3MEpEHHUs, cOOUpPaTh 3KCIIEPUMEHTANIbHYIO YCTAaHOBKY, CleIys HMPEIJIOKEHHOW MHCTPYKIUH, U
BBIUUCJIATH 3HAUEHUE BEJIHMYUHBI;

coOuroIaTh MpaBuiIa TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1abopaTOpPHBIM 000pYyI0BaHUEM;
XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS H3Y4EHHBIX NPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OMopoil Ha WX omucaHusd (B TOM 4YHCIE: CHCTeMa OTOIUICHHMS JIOMOB, TUI'POMETp, MapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUHUK DIEKTPUUECKON SHEPrHH, 3JIEKTPOOCBETHTEIbHbIE
npuOOphl, HarpeBaTeNbHbIE HIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKUE NPEIOXpPaHUTENH,
AJIEKTPOMArHMT, SJIEKTPOJIBUTATENb IOCTOSIHHOTO TOKAa), MCIOJNb3ysd 3HAHUS O CBOMCTBax
¢bu3nUecKux SABICHUNA U HEOOXO0UMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PHCYHKaM (KHJIKOCTHBI TEepMOMETp, TEepMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHETO CrOpPaHUs, MEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMbI IEKTPUUYECKHX
Lenei ¢ Mocae0BaTelbHbIM M NApAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaUEHHSI HIIEMEHTOB HIEKTPUUECKUX LIEMeH;

NPUBOAUTH MPUMEPHI (HAXOIUTHh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOJIb30BAHUS
($u3nYecKruX 3HaHUH B TIOBCEHEBHON XKHU3HH U1 oOecrieyeHns 6e30MacHOCTH MPH 0OpallieHUH ¢



npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COONIOJNCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;
OCYILIECTBISATh MOUCK HH(MopManuu (U3NYecKoro coiepkanusi B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W 1yréM CpaBHEHHS JONOJHHUTENBHBIX HCTOYHHKOB  BBIJCTSTH
nH(POPMAINIO, KOTOPAs SBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJb30BaTh MpPH BBINOJHEHWH Y4YeOHBIX 3aJaHUil  HAYYHO--NIOMYJSIPHYIO JINTEPaTypy
(GU3NYEeCKOTO COMEp)KaHMs, CIPaBOYHBIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHus HH(POPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYI'YyIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE W KPAaTKWE YCTHBIE COOOmIeHMs, 0000mas nHpopmarmo
U3 HECKOJIbKUX MCTOYHUKOB (PM3MUYECKOTO COJIEPYKAHHSI, B TOM YHCIE MYOJIMYHO MPEACTABIATH
pe3ysabTaThl MNPOEKTHON WM HCCIEIOBATENbCKON JIEATEIBHOCTH, IPU 3TOM IPAMOTHO
HCI0JIb30BAaTh M3yYEHHbIN MOHATUNHBINA anmapar Kypca (U3UK{, CONPOBOXKJIATh BBICTYIUICHHE
MpE3EHTALNEN;
IIpU BBINIOJHEHUH Y4EOHBIX MPOEKTOB U HCCIENIO0BaHUI (PU3MUECKUX MPOLIECCOB PACIpPEAEATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABIEHHBIMU 337a4aMH, CJIETUTH 3a BBIIOJIHEHUEM
IJlaHa JAEWCTBUM M KOPPEKTUPOBAaTh €ro, aJieKBaTHO OLEHMBaTh COOCTBEHHBIM BKJIaJ B
NEATeNbHOCTh  TPYINIBI, BBICTPAaWBaTh KOMMYHHKATHBHOE  B3aUMOJCWCTBUE,  IPOSBISSL
TOTOBHOCTb pa3peliaTb KOHQIUKTBHI.

K koHiy oOyueHus B 9 Kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATHUS: CUCTEMa OTCU€Ta, MaTepHaabHasl TOUKa, TPAEKTOPUsI, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, TJIaCTHYECKas ), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHWYeCKHe KOoieOaHusl U BOJIHBI,
3BYK, HH(GPA3BYK U YIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, ONM30PYKOCTh U JTaTbHO30PKOCTh, CIICKTPHI UCITYCKaHUs M TIOTJIOMEHUsI, albda-, OeTa- u
raMma-Hu3JIy4eHus, U30TOIbI, /IepHas SHEPTeTHKA;
paznuyath  SABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEITHOE JIBM)KEHHE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEpPHOE
IBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE MBIKEHHE, KojeOaTeslbHOe
IBUKEHHE (3aTyxamolllhie U BBIHYXKICHHbIE KOJeOaHUs), pE30HAHC, BOJIHOBOE JBHXKEHUE,
OTpa)kKeHHE 3BYyKa, MPSIMOJUHEHHOE pacHpoCTpaHEHUE, OTPaKEHHE M MPEJOMIICHUE CBeTa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, pa3joKEeHHe OEIOro CBeTa B CIEKTP M CIOXKEHUE
CHEKTPAJbHBIX I[BETOB, AMCIIEPCHSI CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTh, BO3HHKHOBEHHE
JUHENYaToro CIeKTpa HU3IY4YeHHs) IO OIMUCAHHIO MX XapaKTEpHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHHWE H3YYEHHBIX (PU3UYECKUX SIBICHUI B OKpYXalolemM Mupe (B TOM
yrcne (hu3nuecKue SBIICHUS B MPHUPOJE: NMPWIMBBI U OTIUBBL, JBWKeHHE MiuaHeT CoHE4HOM
CUCTEMbI, PEaKTHUBHOE [IBI)KEHHE >KMBBIX OPraHHU3MOB, BOCIPHUITHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPSICEHUEe, CEHCMUYECKHE BOJIHBI, I[yHaAMH, 3XO0, I[BETa TeJI, ONTHYECKHUE SIBICHUS B
npupoje, OHOJOrMYecKoe JeWCTBUE BUIUMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
W3ITy4YeHUH, €CTeCTBEHHBbIM paJMOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, paAHMOaKTUBHOE
U3TY4YeHUEe MPUPOJHBIX MHUHEPATIOB, ACHCTBUE PpAJAMOAKTUBHBIX W3IYY€HUH Ha OpraHusm
YeJioBeKa), MPH 3TOM IEePeBOIUTh MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHbIE
CBOMcTBA (MIPU3HAKK) GU3UUECKUX SBICHUM;
ONMCBHIBATH M3Y4YEHHbIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHMS, HCIOJb3Ys (U3NUYEecCKue
BEJIMYUHBI (CpeAHsAsS U MTHOBEHHAsI CKOPOCTh Tella P HEPAaBHOMEPHOM JIBHIKEHUH, YCKOPEHHUE,
nepeMelleHue, MyThb, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpeHHe CBOOOJHOIO MaJieHHs, BeC Tella, UMIYJIbC Tejla, UMIYIbC CHJIbI, MEXaHHYecKas
paboTa M MOILHOCTh, MOTEHIUAIbHAs SHEPrus Teja, MOJHATOr0 HaJ| MOBEPXHOCTHIO 3EMIIHM,
MOTEHIMANbHAsT PHEPrusl CXKATOM MPYKUHBI, KMHETHYECKas SHEPrusi, MOJHas MeXaHHUYecKas
SHEprus, MEepUoJ W YacToTa KoieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb NPEJOMIICHHUS Cpeibl), NMPU ONUCAHUM IPABHILHO TPaKTOBATh



(GU3NYEeCKUl CMBICI UCHOJIB3yEeMbIX BETUYMH, 0003HAYCHUSI U CIUHUIIBI (PU3UUYECKUX BEITHYHUH,
HAXOJUTh (OPMYIBI, CBS3BIBAIONINE JAAaHHYIO (PU3MUYECKYIO BETMUMHY C JPYTMMHU BEIMYUMHAMHU,
CTPOMTH TPaPUKH U3YUECHHBIX 3aBUCUMOCTEN (PHU3UUECKUX BEIHYHH;

XapakTepu30BaTh CBOMCTBA TeJd, (PHU3MUYECKHE SBICHUS U TIPOIECCHl, HCHOJIB3YS 3aKOH
COXpaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPHHLHUI CYNEPIIO3ULIUN CHJI, MPUHIUI
oTHOcHUTeNbHOCTH [anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI
OTPaKEHHsI U TPEJIOMIICHHS CBETAa, 3aKOHBI COXPAHEHMS 3apsI0BOTO M MAaCCOBOTO YHCEIN MpHU
SICPHBIX PEaKIHsIX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTH4YEeCKOE BBIPAKCHNE;

OOBSICHATh (PU3UYECKUE MPOIECCH M CBOICTBA TEl, B TOM YHUCIIE WU B KOHTEKCTE CHTYyallUil
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHUYHMHHO--CICICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHE M3 2—3 JIOTUYECKUX IIaroB C OMOpPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (PH3MUECKHUX
SBJICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a4a4 (OMMpPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIIOJIb3YS 3aKOHBI
u (GOpMyINbI, CBSA3BIBAIOMIME (U3UYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJadu
3aIUCBHIBATh KPATKOE YCIIOBUE, BBISIBIIATH HEIAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJMMBIE Ul pEIICHUs, TPOBOAWTH PACUYEThl W OIEHHUBAThH
PEATMCTUYHOCTh MOJTyYCHHOTO 3HaUSHUS (PU3MYECKON BEIINIHHBI,

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO PpEIIUTh IMPH TOMOIIN (PU3UYECKHX METOJIOB,
WCTIOJNB3Yysl OTHMCAHWUE WCCIENIOBAHUS, BBLICIATH IMPOBEPSIEMOE NPEAINOJIOKEHUE, OICHUBATH
MPaBHJIBHOCTh TOPSAKA TPOBEACHUS WCCIEIOBAHUS, JelaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

o MIPOBOJIUTH OMBITHI IO HAOIOJCHUIO (PU3HUYECKHX SBICHUN W (PU3NIECKUX CBOWCTB TeIl
(m3ydyeHue BTOpPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHHS OSHEPTHH, 3aBHCHMOCTH IEpPHOMA
KoJIeOaHWH IPY)KUHHOTO MAasTHUKA OT MacChl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MpSIMOIMHEHHOE pacpOCTPaHEHUE CBETa, pasyioskeHue Oenoro
CBETa B CIEKTp, U3y4yeHHE CBOMCTB M300paK€HUS B IJIOCKOM 3epKajie ¥ CBOWCTB M300pakeHus
npenMeTa B coOuparoleil JuH3e, HaOIIoAeHNe CIUTONIHBIX U TMHEHYaThIX CIEKTPOB U3ITyUCHHUS):
CaMOCTOSITEIPHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUs, ONMCHIBATH XO/T
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

MPOBOJUTH NMPH HEOOXOJMMOCTH CEPHIO MPAMBIX HU3MEPEHUil, OmNpeneNnss cpelHee 3HaueHHE
n3MepseMoil BemnuuHbl ((POKYCHOE PAcCTOSIHHE COOMparoiiel JIMH3bI), 00O0CHOBBIBATH BBHIOOP
croco0a n3MepeHus (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH C KCIOJIb30BAHUEM MPSIMBIX
U3MepeHull (3aBUCUMOCTD ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBIKEHUU 0e3 HayallbHOM
CKOPOCTH, IepuoJia KojaebaHuil MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YyIJia
OTpakKeHMsI CBETa OT yIJIa MaJeHHs M yrja MNpeIoMJIEHUS OT yriia MaJeHus): MJIaHUpPOBaTh
HCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOTYYEHHON
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE TaOnui © TpaduKoB, JAeiaTb BBIBOJABI 10
pe3ynbTaTaM UcCleOBaHMUs;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHHsI (PU3MUECKUX BEIHUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHUE Tela
[P PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOTHOTO MaJieHus, KECTKOCTh MPYKHUHBI,
KO3 (GUIIMEHT TPEeHHUsS CKOJBKEHHs, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJe0aHUH MaTeMaTH4eCKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparomieit
JIMH3BI, PaJMOAKTUBHBIMN (OH): IMJIAHUPOBATH H3MEPEHMs, COOMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHMS, CIIEAYs NPEII0KEHHON MHCTPYKIMH, BBIYUCIATh 3HAUEHUE
BEJIMYUHBl M aHAJM3UPOBATh IOJYYEHHBIE pE3yJabTaThl C Y4ETOM 3aJaHHOM MOIPELIHOCTU
U3MEPEHUN;

coOuro1aTh MpaBmiia TEXHUKU 0€30MaCHOCTH MU paboTe ¢ JabopaToOpHBIM 000pYIOBAHUEM;
pa3nuyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (U3MYECKHX MOJeNel: MarepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbIN UCTOYHHK CBETAa, JIy4, TOHKAs JIMH34, [JIaHeTapHas MOJIEh
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO 5/1pa;

XapakTepu30BaTh NPHUHIMUIBI JEHCTBUS H3YYEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OMopoil Ha MX omMcaHUs (B TOM YHUCIE: CHOUJAOMETP, JATUYUKU IIOJIOKEHUS, PACCTOSHHUS U



YCKOPEHHUs, pakera, »5XOJOT, OYKH, IEepUCKON, (OoToammapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMmepa BuiibcOoHa), MCHONB3ys 3HAHHUA O CBOMCTBAX (PU3NUECKUX
SBJICHUI U HEOOXOJMMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl M CXEMATHUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB UM  TEXHOJOIMYECKUX IIPOLIECCOB IPU  PELIEHUU y4eOHO--
MPAKTUYECKUX 3aJlad, ONTHYECKUE CXEMBI Ul TIOCTPOCHUS M300paKeHUH B TUIOCKOM 3€pKajie U
coOuparolei JuH3e;

MPUBOANTH MPHUMEPHI (HAXOIUTHh HMH(POPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOJIB30BAHUS
(U3HYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU JIJIsi 00eCIieueHUs 0€30TIaCHOCTH TIPY OOPAIEHUH C
npubopaMu MW TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISITh MOWCK MHPOpPMAIUHU (HU3HYECKOTO conepKaHus B MHTepHETE, caMOCTOsITEIHHO
(bopMynHpysl TMOUCKOBBIN 3ampoC, HAXOAWUTh MYTH OIPENEICHUs OCTOBEPHOCTH TOIY4EeHHOU
nH(pOpMaLIMK HAa OCHOBE UMEIOIINXCS 3HAHUM U JOMTOJIHUTEIbHBIX HCTOUHUKOB;

UCIOJIb30BAaTh MpPU BBIIIOJIHEHUU YUYEOHBIX 3aJaHUl Hay4yHO--TIONMYJSPHYIO JINTEpaTypy
(Gbu3NyuecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsl MHQOpPMAMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3JaBaTb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHbBIE COOOILEHHS Ha OCHOBE MH(OpPMaIUU U3
HECKOJIbKUX HMCTOYHHMKOB (U3UYECKOTO COJIEpKaHUs, MyOIUYHO MPEJICTaBISITh PE3yJbTaThl
MIPOEKTHOM WJIM HCCIEI0BATEIbCKOM JIESTENIbHOCTH, MPU OSTOM TIPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN ammapar u3y4aemoro paszena (pU3MKd U COMPOBOXKAATH BBICTYILJICHHUE
npe3eHTaluen ¢ ya€ToMm 0cCoOOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAIOLIEro MHUpa
1.1 dusnka - HayKa 0 IPUPOJIE 1 0 0 bubmmorexa [TOK
: YyKa 0 HpHpoZ https://m.edso0.ru/7f416194
. bubnuoreka [JOK
1.2 EcTecTBeHHOHAYYHBIH METO/T IIO3HAHHSI 1 0 0 https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 PH3HIECKHC BEIHHEI 3 0 2 https://m.edso0.ru/7f416194
Hroro mo pazgeny 5
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BelllecTBA
2.1 CtpoeHue BelecTBa 2 0 1 bubmmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 2 0 0 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 1 0 https://m.eds00.ru/7f416194
Utoro mno pazneny 6
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 MexaHnuecKoe ABUKEHUE 6 0 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 WNuepuus, Macca, MIOTHOCTh 3 0 1 https://m.eds00.ru/7f416194
3.3 Cuna. Bunpe! cun 12 1 2 Brbmiorexa LJOK

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazneny

21

Pasjen 4. /laBjieHue TBEPABIX TeJl, }KMIKOCTEH 1 ra3oB

41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 1 bubnuoreka [JOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 JlaBieHue KuKocTh ° 0 https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.3 Avocheproe asienne 6 0 https://m.edsoo0.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 5 bubnnorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGoTa u MomiHOCTb. JHeprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! S 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexasurieckas sueprus > 0 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 13
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paznen 1. TensioBble siBJeHUs
. bubmmoreka [IOK
1.1 CrtpoeHHe U CBOWCTBA BEIIECTBA 7 0 0 https://m.eds00.ru/7f4181ce
bubmmoreka [IOK
12 Terossie mporecce! 21 ! . https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paspgen 2. DilekTpHYecKHe H MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 7 0 0 bubmuorexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 22 1 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutibie ApJicHis 8 0 . https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DneKTpOMarHuTHask WHIYKITUS 3 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 40
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 8



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 16 1 1 bubmmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 BaanvoziercTare Ten 18 . 2 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHI COXpaHCHHA 8 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 42
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKue BOJHBI. 3BYK 7 1 0 https://m.edso.ru/7f41a4a6
Hroro mo pazgeny 13
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 0 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pasnen 4. CBeToBBIC SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 6 0 1 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ oNITHYECKHUE TPUOOPHI 6 0 1 bubmmorexa [IOK

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



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBeTa B CIIEKTP 3 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u MOTJIONMEHUE CBETa aTOMOM 2 0 https://m.eds00.ru/7f41a4a6
bubmmoreka [{OK
52 CTpoenne atomHOro s1pa 8 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 SInepHbIe peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-00001aI0 1M MOYJIb
6.1 [ToBTOpeHue 1 06001IeHNE CONEepHKAHUS 9 0 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METOANYECKOE OBECIHEHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®uzuka: 7-i knacc: 6a30BbINA ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M., FIBanoB
A.N., Axunonepnoe o6mectBo «M3marensctBo «lIpocBemenner»

» Odusuka: 8-i kimacce: 6a30BbINA ypoBeHB: yueOHUK, 8 kiracc/ [lepeimkun W. M., BaHoB A.
., Akunonepnoe odmiectBo «M3marensctBo «IIpocBemennes

» Ouszuka: 9-i kiacc: 6a30BbIi ypoBeHb: yuebnuk, 9 knacce/ [leppimkun M. M., I'ytauk E.
M., UBanoB A. U., IletpoBa M. A., Akunonepnoe o01miectBo «M3aarenbcTBo
«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. ¥O. B. KazakoBa «Iloypounsie pazpabotku» st 7 u 8 kinaccoB, uzfl. «IIpocsemnienner
2013

2. Jlykamuk U., UBanosa E.B. «CoopHuk 3aiau o gusuke. 7-9 kimaccel», Mocksa,
«IIpocsemenune», 2009.

3. lenpenmreiin, JI.3. 3amaun o gusnke ¢ mpumepamu pemennii. 7 — 9 kmaccel/ [lox pe.
B.A. Opnosa. — M.: Unekca, 2005.

4. KoHTposibHO-U3MepuTenbHbie Matepuaiibl. @usnka. 9 ki1 H. W. 3opun, uza. M. BAKO,
2015

5. KonTposbHo-u3mepurenbabie Mmatepuaibl. @usuka. 10 kn. H. W. 3opun, uzn. M. BAKO,
2015

6. KonTtposibHO-u3MepurtenbHbie Mmatepuaisl. Gusuka. 11 k. H. W. 3opun, n3g. M. BAKO,
2015

7. COopHUK BOTIPOCOB 1 3a1a4 kK yueOHuky A. B. II€primkuna (7 u 8 ki) uzn. «Apoday»
2017-18

8. KoHTposibHBIE U caMOCTOATENbHBIE pab0THI 10 Gu3nke K yueOHuky [1éprrmkuna (7 u 8
ki) usa. «Ipoda» 2017-18

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1. Enunas kosekuus mugpoBeIX 00pa3oBaTeabHBIX pecypcoB: http://school-
collection.edu.ru

2. Caiit juig penogaBaTenel (GU3KKH, ydamuxcs U ux poaureneil: http://www.fizika.ru
3. College.ru: ®usuxka: http://college.ru/fizika/

4. BuptyanbHblii METOIMYCCKUN KAOMHET YUuTelsh GU3UKU M aCTPOHOMHUH:
http://www.gomulina.orc.ru

5. JTabopatopus oOyuyenus ¢pusuku u actponomun UCMO PAO: http://physics.i0so.ru
6. Uudopmarnka u Ousuka: http:/teach-shzz.narod.ru

7. O0Opa3oBarenbHble aHUMALUK JUI YPOKOB (GM3KKU, HHPOPMATHKH U Ap.: http://somit.ru
8. Mup ¢uzuku: http://demo.home.nov.ru

9. O6yuaromue TpexypoBHEBbIE TeCThI Mo (pusuke: caiit B.W. Perensmana:
http://www.physics-regelman.com

10. KnaccuHas ¢usuka: http://class-fizika.narod.ru/index.htm



