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INOACHHTEJIbHAS 3AITHCKA

Iporpamma no ¢uEHKe Ha ypoBHe oOcHOBHoro obmero oOpazoBaHHA
cOCTAaBlEHAa Ha OCHOBE TMOJ0AKEHHI H TpeDOBaHHMH K pe3ynbTaTaM OCBOEHHA Ha
0a30BOM YpPOBHE OCHOBHOI oOpazoBaTelbHOH Mporpammel, TIPEICTaBIEHHBIX B
DI'OC 000, a Tarcke ¢ vuéroMm deaepansHoil padoyeil MporpaMMbl BOCTIHTAHHA H
Konierps ripernofjagaHys y yebHoro npeameTa «DH3HKaY,

Copep:kaHHe TMporpaMMbl 10 ()H3HKE HarpasieHo Ha (opMHpoOBaHHE
€CTECTBEHHO-HAYYHOH rpamMoTHOCTH O0yYalOUHXCA H OpraHH3aLMi M3y YeHHA
(GI3HKH Ha JeATeNnbHOCTHOI ocHoBe. B mporpamme mo ¢isHKe yYHTHIBAIOTCA
BO3MOMHOCTH yueGHoro rpegMmera B peanusaimH Tpebopanmii PIOC 000 k
TUIAHHPY EMbIM THYHOC THBIM H MeTarlp eJMeTHbIM pe3yiabTaTaM 00yiIeHHA, a TaKike
MEKITPEAMETHBIE CBA3SH €CTECTBEHHO-HAYYHBIX YUeOHBIX IPEJMETOB Ha YpPOBHE
OCHOBHOTO 00mero odp a30BaHHA.

TIporpamma 1o ¢isHKE yYCTaHABIHBAET paciip eeieHHe yuebHoro MarepHasia
no rogaMm o0y4eHHA (Mo Knaccam), OpenaraeT MPHMEPHYIO MOCAeT0BaTeNbHOCTh
H3Y4YEHHA TeM, OCHOBAHHYI) Ha JOTHKE PasBHTHA IPEIMETHOIO COMEpKaHHA H
V4éTe BO3PACTHRIX ocoOeHHOoCTell 00y YaroUHX CA.

Ilporpamma o ¢isHKe paspaboTaHa ¢ LIETBID OKa3aHMA METOHYECKOH
MOMOILH YYHTEN B co3aHHH padouefl nporpaMMel 1o yuebHOMY IpeMeTy.

DipHKa ABMAETCA  CHCTeMoOOpa3VIOUIHM  J7IA  eCTeCTBEHHO-HayYHBIX
yueOHEIX PEIMETOR, ITOCKONEKY (H3HYeCKHEe 3aKOHbI JIEKAT B OCHOBE [IPOLIecc OB
H ABJeHHH, H3yYaeMbIX XHMHeH, OHonorser, acTpoHoMHell H (H3HYeCKOH
reorpadueii, BHOCHT BKJIAZ] B  €CTECTBEHHO-HAYYHYK  KApTHHY  MHpa,
npeAocTaBnAeT Haubosee sAcHbie oO0pasipl TpHMEHEHHA HayYHOro MeTo/a
[103HAHHA, TO &CThb crioco6a oy YeHHs JJ0CTOEepHbIX THAHHIT 0 MHpe.

Oana W3 rIaBHBIX 3ajad (H3HYecKoro oOpa3soBaHHA B CTPyKType obmiero
obpazoBaHHA cocTOMT B (JOPMHpPOBAHHH ECTECTBEHHO-HAYHYHOH rpaMOTHOCTH H
HHTepeca K HayKe ¥ o0y Jaomxca.

Izyuenre (¢Qu3HKH Ha 0a30BOM YPOBHE IPEAIONaraeT OBIAJIEHHE
CAeOVIOMHMH KOMIIETEHTHOCTAMH, XapakKTepH3VIIMIHMH ecTecTBeHHO-Hay YHYIO
rpaMOTHOCTE!

* HAayIHO OOBACHATE SABJIEHHA.

*  OLIEHHBATh H ITOHHMAaTh 0c00EHHOCTH Hay YHOT'0 HCCIIEN0BAHHA,

e MHTEPIIPETHPOBATL  JlaHHBIE M HCIIONL30BaTh  HAayYHEBIE
JI0KA3aTeJIbCTBA 1A TIOIYYE€HHA BBIBOJIOB.

IMermi w3yveHHa (QH3HKH Ha YpOBHe OCHOBHOro obmero oOpa3zoBaHHsA
ornpeaeneHsl B KoHuermmu npenogasaHua yueOHoro npeamera «DisHKa» B
ofpazoBaTenbHBIX opraHH3alpax Poccwuiickoil  Defepailp, peanH3yHOIHX
OCHOBHbIe o00meoOpa3soBaTenbHbie TMpPOrpaMMbl, VTBEpPAKIEHHOH penieHHeM



Konnertm MuHHCcTepc TBa rpocBeweHHa Poccriickoii @egepalipm (rpoTokon ot 3
nexadps 2019 r. Ne ITK-4BH).
e H3yueHust QHIHKH:

npHoOpeTeHHe HHTEpeca H CTpeMIeHHA o0yvYaloWHXcA K HayuyHOMY
H3YYEHHIO TIPHPORI, Pa3sBHTHE HX HHTE/VIEKTYalbHbIX H TBOPYECKHX
crocoOHOCTEIT;

pa3BHTHE TP eICTABIEHHH 0 Hay YHOM METOJI€ MO3HAHHA H ()OPMHp OBaHHE
HCCJIEl0BATENBCKOT0 OTHOLIEHHS K OKPY KA IHM ABICHHSM,

dopMHp OBaHHE HAyYHOrO MHPOBO3I3PEHHA KaK pe3ynbTaTa H3YHYeHHA
OCHOB CTPOEHHS MaTepHH H (yHJaMeHTAIbHBIX 3aKOHOB (DH3HKH,

(opMHp OBaHHe TMpefcTaBIAeHHI O PO (HZHKH JUIA Pa3sBHTHA JPYTHX
€CTECTBEHHBIX HAyK, TEXHHKH H TEXHOIIOTHIT,

pasBHTHE  IIpe[cTaBjleHHII ©  BO3MOKHBIX  cdepax  OyaymeH
npodeccHoHaNBHO JEATENEHOCTH, CBA3aHHOH ¢ (PH3HKOH, NOroTOBKA K
HanbHelimeMy o0y 1eHHIO B 3TOM Harlp aBIeHHH.

JocTikeHHe 3THX Lenell nporpavMel 1o (pH3HKE Ha YPOBHE OCHOBHOIO
obmero o0pasopaHHA obecrieMHBaeTCA pelleHHeM CAeIYIONHX 3aaat:

npuobpeTeHHe 3HAHMIT © JIMCKPETHOM  CTPOEHHH  BElECTBa, O
MEXAHHYECKI, TeIUIOBBIX, 3EKTPHUECKHX, MArHHTHBIX M KBAHTOBBIX
ABNEHHAX,

npHoOpeTeHHe YMeHHI OTHCBIBaTE H 00BACHATL r3HYeckHe ABIEHHA C
HCIO1b3 OBAHHEM ITOJTy YE€HHBIX 3HAHHI;

OCBOEHHE METO[OB pellleHHA [MpocTefiMX pacuéTHbIX 3a7a4d ¢
HCII0J1b3 OBAHHEM prsHUEcKHX MOIEJTEH, TBOP YECKHX H
TP aK THKO-0PHEHTHP 0BaHHBIX 3a/1a4;

pa3BHTHE YMeHHIT HaOI0AaTh MPHPOIHbIE ABJIEHHA H BBITIOIHATL OIbITHI,
nabGopaTopHele pafoThl M  SKCIIEPHMEHTalbHblE HCCIAEHOBAHHA ¢
HCII0Jb3 OBaHHEM H3MEepPHTEbHBIX MPHOOPOB;

ocBoeHHe MpHEMOB pabotel ¢ HH(popMalHeii (H3HYeckoro copepxaHHA,
BKJTIOYaA HHGOPMALIHIO O COBpPEMEHHBIX JIOCTHIKEHHAX (DH3HKH, aHATH3 H
KPHTHYECKOE OLleHHBaHH e HHQopMaLiHH,

3HAKOMCTBO co cepamu rpodeccHOHANBHO JeATEIbHOCTH, CBA3AHHBIMH
¢ (u3sHKOH, H COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAHHBIMH Ha
OOCTHKEHHAX (DHIHTECKOoil HayKH.

Ha msyuenHe dwsiie (6a30Bblil ypoBEHb) Ha YPOBHE OCHOBHOIO O0HIEro

oGpazoBaHd oTBoHTCA 238 vacos: B 7 kinacce — 68 yacoB (2 yaca B Heflenw), B 8
Knacce — 68 wacoB (2 yaca B Hejenw), B 9 kmacce — 102 gaca (3 yaca B HeJemo).

TMpepnaraemelii B nporpamme 1o QsHKe nepedeHs JaGopaTopHsIX padoT H
OTBITOB HOCHT peKOMEHaTENbHbIH XapaKTep, YIHTeNb JenaeT BbiOop Mp oBeeHHA



naGopatopHelX paboT H OMBITOB ¢ YHETOM HHAHBHAYaIbHBIX ocobGeHHOCTEH
o0yvalomixca, crHcka SKCIepHMEHTANBHBIX 3aJaHHIL, IpeanaraeMblX B paMKax
OCHOBHOTO IOCY/1ap CTBEHHOTO 3K3aMEHa 110 (PH3HKE.



COAEPKAHHE OBYUEHHS
7T KJIACC

Pasgen 1. PHIHKA H ¢ pOJIb B MO3HAHHH OKPYZ/KAIOIIero MHpPA.

DH3HKa — HayKa o MpHpoje. SIejieHHa npHpojbl. DH3HYECKHE ABJIEHHA:
MeXaHHYECKHE, TETUIOBbIE, HIEKTPHYECKHE, MATHHTHBIE, CBETOBLI€, 3BYKOBBIE.

disuueckHe BenHuuHbl [T3mepenne dinkuueckux BeudH. DH3HYecKHe
nipHdopel. [TorpemHocTs H3MepeHHIL MexqyHapogHasA cCHCTeMa eJHHHLI

Kak ¢mHsuka H JIpyrHe €CTECTBEHHbIE HayKH H3Y4alOT TPHPOIY.
EcTecTBeHHO-HayUHBIH MeTo[] TI03HAHHA: HaOmoJeHHe, IOCTaHOBKAa HayYHOTrOo
BOIPOCA, BbIJIBH/KEHHE THITOTE3, IKCIIEPHMEHT 110 NPOBEPKE IHIoTes, ofbAcHEHHE
HalnoaeMoro sipiaeHHA. OrnHcaHHe (PH3HYEeCKHX ABIeHHI ¢ MoMOIbIO MOJIemeil.

demoncmparpu,

1. MexaHHYecKie, TeUIOBEIE, JeKTpPHYECKHe, MAarHHTHbIE, CBETOBEIE
ABIIEHHA.

2. Du3HYecKHe NpHOOPLI H MpoLieqypa MPAMBIX H3MepeHHIT aHaT0TOBBEIM H
LiHgp oBbIM rpHGOp OM.

Adabopamoprsie padomst it ONBIMbL
1. OnpeneneHHe LEHBI JIENTEHHA IMKaJIbl H3IMEPHTENBHOIMO NMpHOOpa.
2. H3MmepeHHe paccTOAHHI.
3. HMamepenHe oObéMa HKHIKOCTH H TBEPIOTO TeNa.
4, OrnpeneneHHe pasMepOB MaJbIX Tel.
5. HMsmepeHHe TemriepaTypbl TIPH TMOMONIH KHIKOCTHOTO TepMOMeETpa H
NATUHKA TEMITEPATYPhI.

6. IlpoBenenie HccaeqoBaHHA IO TPOBEPKE THITOTE3bI: JATbHOCTDL TMONETA
IWApHKa, Iy LIEHHOID IOPH30HTAIBHO, TeM Gonblue, yem Goiblie BbICOTA
Iy CKa.

Pasjaen 2. Ilepeonaya/ib Hble CBeJIeHHS O CTPOSHHH Bellle CTBA.

CTpoeHHe BemecTBa: aTOMBI H MONEKYIbl, HX pasMepbl. OIMbITHI,
JI0KAa3bl BAIOIIHE AHCKP €THOE CTP OEHHE BEN]ECTRA.

JlBipkeHHe wacTHI] BemjecTBa. CBA3b CKOPOCTH [IBIDKEHHA YacTH] C
TemMriepaTypoil. BpoyHoBckoe aBHikeHHe, AHbGy3HA. B3anMosieficTBHE HacTHII
BELECTBA: PHTAAEHHE H OTTa/IKHBaHHE.

ArperaTHbi€ COCTOAHHA BEN[ECTBA. CTPOEHHE Ta30B, AHAKOCTEH H TBEP/BIX
(KpHcTAHYecKHK) Tel. B3aHMOCBAZE MeXY CBOHCTBAMH Bel[ECTB B Pa3HBIX
arperaTHBIX COCTOAHHAX H HX aTOMHO-MOJEKY/IAPHBIM cTpoeHHeM. OcobeHHOCTH
arperaTHeIX COCTOAHHI BOJEL

demorcmpanuu.
1. HabmwopeHue G6pOyHOBCKOIO JIBHAKEHHS.



2. Habmwopenue auddy s
3. HaGmiomeHHe  ABIEHHI, O0BACHAIHNCA  [PHTDKEHHeM — HIH
OTTATKHBAHHEM YacTHL] BENIECTHA.

JdabopamopHste papomst il ONGINLL

1. Ouenxka [pguamMeTpa aToMa METOAOM pAAOB (c  HCMOIB30BaHHEM

toTorpaduii).
2. OrpiTel no HabMIOeHHIO TEMJIOBOTO pacHiHp eHHA Ta30B.
3. OrneiTel N0 0OHAPYAKEHHIO AefiCTBHA CHI MOJIEKY/IAPHOIO MPHTLKEHHA.
Pasgen 3. /IpsKeHHe H B3aAHMOJe HCTBHE TeJL
MexaHH4ecKoe JBiKeHHe. PaBHOMeEpHOe H HepaBHOMEPHOE JIBHAKEHHE.
Cxopocth. CpeqHaa cKOpPOCTh MpPH HepaBHOMEPHOM JBIDKeHHH. Pacuér rmyTtH H
BPEMEHH J1BHKEHHA.
SlBneHHe HHepl[HH. 3aKoH HHepLMH. B3aumojeficTBHe Tel Kak IPHYHHA
H3MEHEHHA CKOPOCTH JBHKeHHA Tein Macca Kak Mepa HHEPTHOCTH Tena.
IInoTHocTh BemecTBa. CBA3bL IUIOTHOCTH € KOJHYECTBOM MOJEKYNl B eJHHHLIE
oObEMa BElIECTBA.
CHia KaKk XapakTepHCTHKa B3aHMopeiHcTBHA Ten. CHia yIpyrocTH H 3aKoH
I'yka. J3MepeHHe CHIIbI € TOMOIIBI JHHAMOMETpa. SIB/IEHHE TATOTEHHA H CHIIa
TAKecTH. CHIa TAKECTH Ha ApyrHx rnnaHeTax. Bec Tena. HepecoMocTes CloxkeHHe
CHJI, HAIpagBJIEHHbIX M0 OJHOH rnpamoi. PapHogefcTByomaa cHi. CHia TPeHHA.
TpeHHe CKONbKEHHA H TPeHHE Mokod. TpeHHe B MPHP 0fle H TEXHHKE.
Hemorncmpanuae
1. HabniopeHre MexaHHYECKOTO JIBIDKeHHA Tena.
2. HMamepenHe ckopocTH NMpAMOJHHEHOIO J1BH/AK EHHA.
3. HabGmropeHHe ABIEHHA HHEPLIHH.
4. HaOniogeHHe H3MEHEHHA CKOP OCTH INPH B3aHMOJIeiC TBHH TEJ.
5. CpaBHEHHE Macc 110 B3aHMOJIEIICTBHIO Te,
6. CroseHHe cHII. HarpaBiIeHHbIX MO OJIHOH MpAMOH.
Habopamoprste pabomst 1t OnsimbL
1. OnpepgeaeHHe CKOpPOCTH paBHOMEPHOTO JIBIMKEHHA (IIapHKa B KHIKOCTH,
MOJEMH 3NEKTPHYECKOIO aBToMOOHIIA H TaK Jlajee).

2. OnpeneneHie cpeaHell CKOPOCTH CKONbAKEHHA Opycka HIH HIapHKA I10
HAK/IOHH 0H IUIOCKOCTH.
OnpegeneHHe IUIOTHOCTH TBEPAOTO Tea.

4. OrbITel, JEMOHCTPHPYIOIU[HE 3aBHCHMOCTh pacTimenua (edopmarp)
MPYKHHBLL OT MPHJIOAKEHHOI CHIIBI.

5. OrbITel, AEMOHCTPHPYOIIHE 3aBHCHMOCTD CHIIbl TPEHHA CKOJBKEHHA OT
BECa Tela H XapaKTepa cOoMpHKACcaK MK cA MOBEpXHOCTEH.

Pasaen 4. Jlap/1e HHe TBEPABIX TeJI, AKHJKOCTeH H Irazob.



Jasnenue. Criocobbl YMEHbIIEHHA H Y BENHYEHHA JaBaeHnA. JasneHHe rasa.
3aBHCHMOCTEL JlaBleHHA rasza oT oOvéma, Temriepatypel. Ilepemaua npapiaeHHA
TBEPAbIMH TenaMH, KHIKOCTAMH H rasami. 3akoH [lackana. [IHeBmaTHYeCKHE
MaIlHHEL. 3aBHCHMOCTE JABJEHHA XHAKOCTH OT IayOHHBL I'HApocTaTHYECKH
napagokc. CoodmalomHeca cocyzapl. [ HApaBmHYECKHE MEXaHH3MBbI.

Atmocdepa 3emnH H at™mocdepHoe AaeneHHe. [IpHYHHBI CYIecTBOBaHHSA
Bo3vImHOH o6GonoukH 3emmH. OneiT ToppHuenmn IzmepeHre amvocepHoro
JlaBjieHHA. 3aBHCHMOCTE aTMoc(epHOro JaBJIeHHA OT BbICOTHl HaJl YPOBHEM MOpS.
IIpuGope! Ana H3aMep eHHA aTMoc(epHOro JaBIeHHA.

JeficTBHe AMAKOCTH M raza Ha IOrpy:KéHHoe B HHX Teno. BeiTalKHBatomas
(apxrimemoBa) cHna. 3akoH ApxiMena. [Inasarie ten. BosgyxormasaHie.

Ademoncmp i
3aBHCHMOCTD JIaBJIeHHA rasa OT TEMITEPATYPbI.

ITepenaua naBiaeHHA KHIKOCTBIO H Fa3oM.

Coo0marwnimecs cocybl.

I'HpaBnHYeCKHA Mpecc,

ITposasnenHe aeficTBHA aTMOC(EPHOro JaBIeHHA.

3aBHCHMOCTb BBRITAJKHBaOWEH cHabl oT o0béMa IIOIPYAKEHHOH YacTH
Tella M IIOTHOCTH KHIKOCTH.

PapeHcTBO BhITANKHMBAIONIEH CHIIBI BECY BbITECHEHHOH AKHAKOCTH.

8. VYcnoBHe IlaBaHHA Tell: IUIaBaHHE HMJIH [OTPYXkEeHHe Tell B 3aBHCHMOCTH
OT COOTHONIEHHA TIOTHOCTEH TeNa H KHIKOCTH.

Jabopamopuste pabomst 1 ONGLUNBL

1. HccnegosaHHe 3aBHCHMOCTH Beca Tela B Boje oT o0ObéMa rnorpyxEHHOH B
AHKOCTh YACTH TeNa.

2. Onpegenenie BbITAJKHBalOmEH CHIBIL, JeHCTBYIOmEH Ha  Teno,
MOrpyAEHHOE B AKHJKOC TS,

3. IlpoBepka He3aBHCHMOCTH BbITAIKHBAKOMI €l CHIIbI, AEICTBYIONI €1 Ha TeIo
B AKHJIKOCTH, OT Macchl Teja.

4. OreiTel, [AeMOHCTPHPVIONIHE 3aBHCHMOCTh BbITAJKHBAIOMIEH CHIIBI,
neficTyromeii Ha TENO B KHAKOCTH, 0T oO0béma rorpyxEHHoI B
KHAKOCTb 9acTH Tela H OT IUTOTHOCTH AKHIKOCTH.

5. KoHcTpyHpoBaHHE apeoMeTpa HIH  KOHCTPYHpPOBaHHE JIOAKH H
olpeeneHHe e€ rpy30rnogbEMHOCTH.

Paszaen 5. PaGora H MOLHOCTh. DHePrus.

Mexannvueckas padora. MolHOCTE.

IlpocTeie MexaHH3MBI: pbivar, ONOK, HaknoHHaa IuockocTh. Ilpasmno

paBHOBecHA pelvara. [IpuMeHeHHe TIpaBHIa paBHOBecHA peIMara K Onoky.
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«3onoToe  npasHino» MexaHukH,  KIIJI npocteix  mexanmsmos.  Ilpocteie
MeXAHH3MBI B OBITY H TEXHHKE.

MexanHveckada sHepria. KuHetwueckad H  IMOTEHLMaNbHAad  ISHEPIHA.
Ilpeppamente oqHOro BHAa MeXaHHYeCKOH 3HepIHH B Apyroil. 3aKoH coXpaHeHHA
3HEPTHH B MEXAHHKE,

Aemorcmp i

1. IIpHMepsl rp oc ThIX MEXAHH3MOB.

Jabopamopusie pabomst it ONGIHLL

1. OnpegenedHe padoTsl CH/BLI TPeHHA [MPH PABHOMEPHOM IBIKEHHH TeJa

10 FOPH30OHTANBHOI MOBEPXHOCTH.

2. HccnegosaHHe yCJIOBHIL paBHOBECHS phlvara.

3. HMamepenue KIIJ[ HakinoHHOH IMI0CKOCTH.

4. H3ydeHHe 3aK0Ha ¢OXpPaHeHHA MexXaHH1eCKO SHep HH.

8 KJIACC

Pazaen 6. TenjioBbie ABJ1e HHA.

OcHOBHBIE TIOJIOKEHHA MOJIEKY IAPHO--KHHETHYECKOH TEOPHH CTpPOEHHA
pewecTBa. Macca H pasMepbl aToMOE H MosekyJd. OIBITel, NMOATBEPKAAKOMIHE
OCHOBHBIE MTONOKEHHA MOJIEKYIAPHO-KHHETHYeCK O TEOPHH.

Mojgen TBEpAOro, KHAKOro H razoo0pasHOro CoCTOAHHIT BelLlecTBa.
KpuctammiyeckHe H aMopgHbie Tena. OOBACHEHHE CBOHCTE ra3oB, KHAKOCTEH H
TBEP/BIX TN Ha OCHOBE TMIONIOMKEHHIT MONeKyIApHO--KHHETHYeCKoil TeopHH.
CmauHBaHHe H KalHJUIAPHbIe ABNeHHA. Terviosoe pacimHpeHHe H cKaTHe.

Temrieparypa. CBA3b TEMITEPATYPhI CO CKOPOCTBK TETUIOBOIO JIBHAKEHHS
qacTHil BoHyTtpenHaa sHeprya. CriocoObl H3MEHEHHA BHYTPEHHEH 3SHEPTHH:
Terviorepesiaua H C OBep eHHe paboTsl. Buisl TerUiornepeauH
TErUIoNp OBOAHOCTh, KOHBEKLIHA, H3JTY YeHHE.

KonuuecTBo Terunotel. V/jedbHasd TerUoéMKocTh BenjecTsa. TerunoobmeH H
TEIUIOBOE paBHOBecHe. YpaBHeHHe TerioBoro Oananca. IlnaBneHHe H
OTBEpP/IEBaHHE KPHCTAUIMUECKHX BellecTB. VJlelbHas TeIUloTa IUlaBIEHH:A.
ITapoobpazopamie H kKoHfeHcalpa. Icrapenme. Kwuredme. ViensHad TeIUioTa
napoo0pasoBaHHA. 3aBHCHMOCTb TEMITEPaTYpPbl KHITEHMA 0T amMocepHoro
JlaBIeHHA.

BnaxHocTh BO3AY XA,

DOHeprHs TOIUNBa. Y eNbHaA TEIUIOTa CTOPaHHA.

IMprHipirsr paGotel TervtoBeix asuratened KIIJ TeruioBoro BHraTeni.
TervioBble JBHraTeIH H 3alllHTa OKPY KAl eil cpebl.

3aKoH coxXpaHeHHA H Ip eBpallieHHA SHEPTHH B TEIUIOBBIX MPOLIECCAX.

Aemoncmpaniui.

1. HabmiogeHHe OpoyHOBCKOIO JIBHACEHH.



Habmoaenue arddy st

HaGnofeHHe ABIeHHI cMadHBaHHA H KaIT/UTAPHLIX ABMEHHIL
HabnroeHHe TervioBoro paciuHp eHHA TeJ.

II3MeHeHHe AaBlleHHA ra3a NpH H3MeHeHHH o0béMa H HarpeBaHHH HIH
OXJTAK EHHH.

ITpaBiia H3IMep eHHsA TeMIIepaTy pbl.

BHaw! Ternnonep egawi.

OxUtazKieHHe MPH COBEP I eHHH PaboTsl.

HarpepaHHe rpH coBepmeHHH padoThl BHEITHHMH CHITaMH.

10. CpaBHeHHE TErU10EMKOC Tell pa3/IHYHbIX BEIeCTs.

11. HaGnmiogeHHe KHITEHHA

12. HaGniojjeHHe NnocTosHCTBa TEMITEP ATYPbI TTPH IJTABJIEHHH.

13. MojenmH TeruioBbIX JBHIaTEIEl.

Jabopamoprsie pabomst 1t ONBIMBL

1. OneiTel N0 0OHAPYAKEHHIO AefiCTBHA CHI MOJIEKYIAPHOIO MPHTDKEHHA.

2. OrmITel 110 BbIpalHBAHHIO KPHCTAUIOB MOBap eHHOH ¢ OJIH HIIH caxapa.

3. OneiTel M0 HAOMIONEHHIO TEIUIOBOTO paclIHpPEHHA Ta3oB, KHAKOCTEH H

TBEPIbIX TEJL
4. OnpeneneHHe JaBleHHA BO3IyXa B Oa/UIOHe WITIPHLIA.
OrbIThl, JEMOHCTPHPYIONIHE 3aBHCHMOCTh JaB/IEHHA BO3YXa OT €ro
00bEMa H HarpeBaHHA HIH OXJIaA]eHH .

6. ITpoBepka ruroTesbl THHEHHOMH 3aBHCHMOCTH JIJIHHBI CTOJIOHKA KHIKOCTH
B TEPMOMETPHUECKOIT TpyOKe OT TeMITEpaTyphl.

7. HaOmiogeHHe H3MeHeHHA BHYTpPEHHEH 5SHEpPrHH Tela B pe3yabTaTe
Tervionepeaa Iy H padoTel BHEMHHX CHIL

8. HccnemoBaHHe ABAeHHA TerviooOMeHa TPH CMEIIHBAHHH XOJIOJHOH H

ropA4yei Bobl.

9. OnpegeneHrie KoOJIHYECTBAa TEIUIOTHI, TIONYMEHHOro  BOJOH  TIpH

Ter1000MeHE ¢ HaTp € ThIM METAUTHYECKHM LIFITHHIPOM.

10. OnpefeaeHHe yaenbHOH TeNI0EMKOCTH BEllecTBa.

11. HecneqosaHHe rpoLiecca Herap eHHA.

12. OnpeeieHe OTHOCHTEILHON BIAKHOCTH BO3AYXa.

13. OnpefesieHHe y1e1bHOH TEMIOTE] IUIABJIEHHA J1BA.

Pazgen 7. DeKTpH™Ie CKHe H MATHHT Hble SIBJICHH 5.

OnekTpHsaipia Tea JlBa popga sieKTpHUECKHX 3apAf0B. B3aHMOJeENCcTEHE
3apsoKeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTh CHIBL  B3aHMOJEliCTBHA
3aPKEHHBIX TET OT BEJIHYHHbI 3apAI0OB H pacCTOAHHA MEK/IY TelaMH).

DnekTpHYecKoe rone. HanpamEéHHOCTh IEKTPHYECKOTro Ioad. IIpHHLIH
CYTIEPTIOZHIIHH EKTPHUECKHX IToJeH (Ha Kauec TBEHHOM Yp OBHE).
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Hocure/m anekTpHYecKHX 3apA/10B. DJIEeMEHTApHBIH 3JEKTPHUYECKHIT 3apaj,
CrpoenHe aromMa. IlpopogHHKH H  JHRJEKTPHEKH.  3aKOH  COXpaHeHHA
NEKTPHYECKOT 0 3apAza.

OneKTpHYECKHH TOK. VY CIOBHA CYIECTEOBAaHMA IEKTPHYECKOro ToOKa.
HeroynmxkH mocToAHHOro Toka. JleHcTBHA 3NEKTPHYECKOro ToKa (TEIUIOBOE,
KHMHYECKOE, MATHHTHOE). DIeKTPHYECKHIT TOK B AHAKOCTAX H razax.

OnexkTpHueckad wenb. CHaa Toka, ONEKTPHYECKOE  HarpakKeHHE.
CornpoTHBIIEHHE [MPOBOAHHKA. YJIeIbHOE CONpPOTHBIEHHE BelecTBa. 3aKkoH Oma
A ydacTka uderd. [locnemopaTenbHoe M Mapa/UleNbHOE  CO€HHEHHE
[POBOJJHHKOB.

PaGota H MomHOCTL 3IeKkTpHYeckoro Toka. 3akoH J[Ixoyma—JleHia.
DneKTpHYecKHe Liel 1 rnoTtpebuTem wiekTpHueckoli sHeprHu B GeiTy. KopoTtkoe
3aMbIKaHHE.

ITocTosHHBIE  MarHMTHI.  BsaHMoJeHCTBHE  TIOCTOAHHBIX ~ MAarHHTOB,
MarmuTHoOe rone. MarHHTHOE [1oJie 3eM/IH H €ro 3HaeHHe A JKH3HH Ha 3eMIle.
OnepiT  Opctega. MarnmtHoe rone  snekTpHueckoro Toka.  [IpumeHeHHe
3JIeK TP OMAaTHHTOB B TexHHKe. /[efic TBHe MarHHTHOTO [10JIA Ha [IPOBOJHHK ¢ TOKOM.
DNEeKTPOJIBHraTeENb TOCTOAHHONO Toka. Mcronb3oBaHHe 3IeKTpojiBHrareneii B
TEXHHYECKHX Y CTPOIicTBaX H Ha TPaHCIIOPTE.

Oneiel @apanea. AsnenHe snexkrpoMarHHTHOH HMHAYKLUHH, [Ipasino JleHua.

OnextporeHepaTtop.  Criocofel  MomyveHHa — 3MeKTPHYECKOH — SHEpPIHH.
DNEKTPOCTAHLIHH HA BO300HOBIAEMBIX HCTOYHHKAX SHEP THH.
Aemoncmpauuu,

OJIeKTpH3aLMA TeN
JlBa pona 3NMeKTpHYECKHX 3apAI0B H B3aHMOJIelICTBHE 3apAKeHHbIX TeJL
YempoHeTBO H feficTBHE 31EKTPOCKOTIA.
DIIEKTPOCTaTHYECKAA HHIVKL{HA.
3aKoH coXpaHeHHA HIEKTPHYECKHX 3apAOB.
ITp OBOJHHKH H JHAIEKTPHKH.
MopgemipoBaHHe CHIOBBIX THHHI 2JIeKTPHYECKOT 0 TT0JIA.
HcTOMHHKH IMOCTOAHHOIO TOKA.
Jefic TBHA 3MEKTPHYECKOTO TOKA.
. DJIEKTPHYECKHI TOK B AKHJIKOCTH.
. I'a3 oBBIf pa3pan.
. FI3Mep eHHE CHITbI TOKA aMIIEPMETPOM.
. Hamep eHne 3JIeKTPHYECKOro Harp AskeHHa BOJIbTMETP OM.
. PeocTaT H MarasHH ¢ orp OTHBJIEHHH.
. BiarMogelic TBHE MOCTOAHHBIX MarHHTOB.
. MogempoBaHHe HEBO3ZMOKHOCTH pasfleeHHA IMOJTI0C OB MarHHTa.
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18.
13,
20.
21.
22,
23,
24,

25.

. MoaemposaHHe MarHHTHBIX ITOAEH MOCTOAHHBIX MarHHTOB.

OreIT 3pcTena.

MaraiTHOE roJie ToKa, DIeKTp OMalrHHT,

JleficTBHe MarHHTHOIO 10J1A Ha Ip OBOJAHHK ¢ TOKOM.

DONEeKTpOBHraTeNNb MOCTOAHHOTO TOKA.

IeccnegosaHHe ABIEHHA 3J1eKTP OMaTHHTHOH HHIY KLIHH.

OrpiTel @apagesn.

3aBHCHMOCTb HalpaBieHHs HHVKI[HOHHOIO TOKa OT YCJOBHIl ero
BO3HHKHOBEHHA.

SJIeKTpOreHepaTop NocTOAHHOrO TOKA.

Jabopamoprsie papomst it OnsImMbL

s
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10.
11.

12,

13,

14.
15.

16

OreiTel M0 HaGMIOJEHHIO NEKTPH3ALMH  Tel HHAYKLMed ©H rpH
COMPHKOCHOBEHHH.

HcenepopaHHe JefcTBHA 3MEKTPHYECKOND [10J18 Ha TIPOBOJHHKH H
TH31EKTPHKH.

COopka M rpoBepKa paboThl SMEKTPHYECKOI LIEITH IMOC TOAHHOIO TOKaA.
H3amepeHHe H peryJHpoBaHHe CHIbI TOKa.

I3MmepeHHe H peryMp OBaHHE Hallp AXKEHHA.

IccneqoBaHHe 3aBHCHMOCTH CHIBI ToKa, HAYOIEro Hepe3 pe3HcTop, OT
COMNpPOTHBJIEHHA PE3HCTOPa H HAlIP KEHHA Ha P Ee3HCTOpE.

OIBITHI, JIEMOHCTPHPYIOLNIHE 3a BHCHMOCTh 3NMEKTPHYECKOT0
COMPOTHBJIEHHA MPOBOAHHKA OT €ro JUMHbI, TUIOMAAH TIOMEPEYHOro
ceveHHA H MaTepHala.

Ilposepka mnpasHna CH0KEHHA HaMpMKEHHH IMMPH rocaedoBaTeIbHOM
COIHHEHHH JIBYX PE3HCTOP OB.

IIpoBepka mpaBHiIa ATA CHJIbI TOKAa IPH Tapajie/JbHOM COEQHHEHHH
PE3HCTOPOB.

Onpenenenyie padoTel 3MEKTPHYECKOT0 TOKA, HAVIIEro 4epes pe3HcTop.
OnpeneneHHe MOMHOCTH  3NMEKTPHYECKOr0 TOKA, BbIjjendeMoii Ha
pe3HCTOpE.

HcenegosaHHe 3aBHCHMOCTH CHIBI TOKA, HAYUIENO 4eEpes JaMITOUKy, OT
HAaTIp K eHHA Ha HEFL

Onpenenenne KILJ] HarpesaTen.

HcenegopaHHe MarHHTHOIO B3aHMOIeiCTBHA IMOC TOAHHBIX MarHHTOB.
HsydenHe MarHHTHOIO 110014  ITOCTOAHHBIX  MArHHTOB IpH  HX
o0beIHHEHHH H pa3fie/leHHH.

. Mccnegosalie AefcTBHA 3JIEKTPHUYECKOI0 TOKA Ha MarHHTHY 10 CTPEJIKY.



17. OrelTel, JAEMOHCTPHPYIOLIHE 3aBHCHMOCTL CHIBI  B3aHMOJEHCTBHA
KaTylKH ¢ TOKOM H MAarHHTa OT CHIBI TOKAa H HarpabBlIeHHA TOKa B
KaTyIIKE.

18. I3yveHHe OeficTBHA MAarHHTHOTO IMOJA Ha IMP 0BOAHHK ¢ TOKOM.

19. K oHCTpy Hp OBaHHE H H3y1eHHE paboThl 3J1eKTp OZiBHraTeNA.

20. Ismepente K11 snekTp o BHIaTeIEHOH Y CTAHOBKH.

21, OreITel MO0 HCCEIOBAHHID ABNEHHA 3JIEKTPOMAarHHTHOM HHIYKL[HH!
HCCIElOBaHHE H3IMEHeHHI 3Ha4YeHHA H HanpapJeHHs HHIYKIHOHHOIO
TOKA.

9 KJIACC

Pa3zaen 8. Mexanu'ecKHe ABJIeHHA.

Mexannueckoe JppiokeHHe. MartepuanbHad Touxka. CHerema  oTcuéTa.
OTHOCHTENBEHOCTh MeEXaHHYeCcKOro ABHKEeHHA. PaBHOMepHOE MNpPAMOJMHEHHOE
JBHAKeHHe. HepapHoMepHOoe nMpAMo/HHEHHOE JiBHKeHHe. CpeqHAa H MrHOBEHHaA
CKOPOCTH TeNa [TPH HEPABHOMEPHOM JIBHAKEHHH.

Vekopenre. PaBHOYCKOpeHHOE MpAMOIHHEIHOe aBHikeHHe, CpobopHoe
nageHHe. OrmITel I'amines.

PasHomepHoe aBipkeHHe Mo okpyxHocTH. [lepHon » "gacToTa obpamieHHA.
JIlHelHAadg H YIJI0BadA CKOPOCTH. LIeHTpOoCTpEMHTENBHOE Y CKOp eHHE.

Ilepsrrii 3akon HetoToHa. Bropoii 3akoH HetoToHa, Tpemit 3akon HeoToHa.
TIpHHLMIT CYTNEPTIOIHLIH CHIL.

Cuna yrpyrocTi. 3axkoH ['yka. CHna TpeHHA: CHIa TPeHHA CKOJLKEeHHA, CHIIA
TP €HHA [MOKOM, JIPYTHE BHIbI TP EHHSA.

Curma TA/KECTH H 3aKOH BCEMHPHOIO TATOTEHHA. YcKopeHHe cBoDOIHOrO
najgeHyda. Jlpkedue rutaHeT Bokpyr CosnHua [lepsad KocMHYECKad CKOpPOCTh.
HesecomocTh H MeperpysKH.

PagHorecHe MatepHanbHOH ToukH. AGcontoTtHo TBEpjoe Teno. PaBHoBecHe
TBEPAOro TeNna ¢ 3aKpervIéHHON ocbio BpanieHHA. MomeHT cHIbl. [[eHTp TaAkecTH.

My nee Tena. HameHense vMrItyabca. FIMImynbe cHikl. 3aKoH coXpaHeHHA
HMITYJIbCA. Peak THBHOE JJBHIKEHHE.

Mexannueckada pabota H MouHocTh. PaboTa cHI ToOKeCTH, YIPYTrOcTH,
TpeHHsA. CBsa3b 5HeprHH H paboTsl. [loTeHIIHANLHAA SHEPTIA Tena, [TOJHATOro Haj
IMOBEPXHOCThIO 3eMIH. [ToTeHIHAIbHAA 3HEPIHA CKATOH MNPy KHHBI. KHHeTHUECKaA
3HeprHA. TeopemMa o KHMHETHUECKOH 3HEPrHH. 3aKOH CcOXpaHeHHA MeXaHHYecKoH
SHEP HH.

Aemorncmpaniui

1. HaGmiogeHHe MexaHHYECKOI0 JBH/KEHHA Tela OTHOCHTEIBHO PasHBIX TeI

OTC YETA.
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8.
g,

10.
11.
12.
13,
14.
15.
16.

CpaBHeHHE ITyTeH H TPAEKTOPHH JIBHKEHHA OJHOIO H TOro JKe Tena
OTHOCHTENBLHO Pa3HbIX TeNl OTCUETA.

I3MepeHHe CKOpOCTH H YCKOP eHHA TPAMOIHHEHHOTO JIBHKEHHA.
IccnegopaHHe MPHIHAKOB PaBHOYCKOPEHHOTO JIBHAKEHHA.

HaGntoeHHe IBHACHHA TENa 10 OKPYKHOCTH.

HaGnoeHHe MexaHHYeCKHX ABIIeHHI, MPOoHCXoaIHX B CHCTeMe OTCUETA
«Tenexxkka» T1pH €€ paBHOMEPHOM H  VCKOPEHHOM  JIBIDKEHHH
OTHOCHTENLHO KabuHeTa QH3HKH.

3aBHCHMOCTh YCKOpPEHHA TeJa OT Macchl Teja H JeficTBYIONieil Ha Hero
CHJIBI.

HabGmoneHHe paBeHcTBa CHII IPH B3aHMOJIeiic TBHH TeJl.

I3meHeHHe Beca TeJia IMPpH Y CKOPEHHOM JIBHKEHHH.

Ilepenava HMITYJIbCA ITPH B3aHMOAEIICTBHH TeJL

IIpeobpazoBaHHA 3HEPTHH INPH B3aHMOJEHCTBHH TEJT.

CoxpaHeHHe HMITyJIbca [PH HEYIIPYTOM B3aHMO/eiic TBHH.

CoxpaHeHHe HMITY Ibca MpH abcoMI0THO YIIPYTOM B3aHMOJIEFC TBHH.
HaGnioneHHe peakTHBHOTO JBIDK€HHA

CoxpaHeHHe MeXaHHYecKOoiT SHEPIHH NPH cBOGOAHOM MajIEHHH,
CoxpaHeHHe MeXaHH4eCKO0i1 3Hep rHH MPH JBHKEHHH TelNa 1o Jefic TBHeM
TPYAKHHBI.

Jabopamopusie padomst il OTNbIINbL

1.

KoHcTpynpoBaHHe TpakTa /1A pasroHa H AaJbHEHIIEr0 PaBHOMEPHOIO
TNBHKEHHA MAPHKA HITH TETEHKKH.

OnpeneneHHe cpeaHel CKOPOCTH CKOMbAKEHHA Opycka HIIH JABH/KEHHA
IapHKa 10 HAKJI0HHOH [TI0CKOCTH.

OnpenenerHye yckopeHHA Tela MPH PaBHOYCKOPEHHOM JABHMKEHHH [10
HaKJIOHHOH IUIOCKOCTH.

HccneqosaHHe 3aBHCHMOCTH ITYTH OT BpE€MEHH MpPH paBHOY CKOPEHHOM
IBHAKEeHHH 0e3 HauanbHOI CKOPOCTH.

IIpoBepka THIIOTE3bl: €CJH TPH PaBHOYCKOPEHHOM [BIDKEHHH 0e3
Ha4yallbHOH CKOPOCTH ITYTH OTHOCATCA Kak paAd HEYETHhIX YHCEN, TO
COOTBETCTBYION[HE TP OMEKYTKH BP EMEHH OJ{HHAKOBEIL.

HeenenosaHHe 3aBHCHMOCTH  CHIIbI  TPEHHA CKOJIBAKEHHA OT CHIIbI
HOPMAILHOT'O JABIEHHA.

OrnpeaeneHie KoagpHLHMEHTa TPEHHA CKOMThKEHHA,

OrnpefenedHe KECTKOCTH MPYIKHHEL.

OnpenenerHe paboTsl CHBI TPEHHA IPH PABHOMEPHOM JIBHAKEHHH TENa
0 ropH30HTANBHOIT ITOBEPXHOCTH.



10, Onpeneneide  paboTel  CHIBL  YIIPYTOCTH [IPH  TOjBEME Ipy3a ¢
HCII0Ib30BaHHEM HETIOBIKHOrO H MOABHAKHOr0 GJI0KOB.
11. H3sy4eHHe 3aKoHa ¢OXpaHEHHA SHEPTHH.
Pazgen 9. MexanuuecKHe Ko/1eDAHHA H BOJIHLL
KonebarensHoe asrkeHHe. OCHOBHBIE XapaKTEPHCTHKH KonebaHHIT: TepHoO,
qacToTa, aMIUIMTY Ja. MareMaTHuecKHIl H MNPy KHHHBIN MafsTHHEH. [IpespameHye
3HEP rHH MpH KosnebaTeTbHOM JIBHA eHHH.
3atyxaromue  konebGaHuA.  BrelHyxJeHHble  konebanms.  PezoHaHc.
MexannueckHe BoiHbl. CBoficTBa MexaHHYeckHMx BonH. [lpoponpHbie H
roriepeuHble  BOMHbI.  JIMHHA BOMHBI H  CKOPOCTh €€  pacrpocTpaHeHHs.
MexaHH1ecKHe BOIHBI B TBEPIOM Tene, ceficMHYecKHe BOJTHDI.
3ByK. I'poMKOCTb 3BYKa M BblcOTa ToHa. OtpaxkeHHe 3Byka. HHdpassyk H
VIILTPaA3BYK.
Aemoncmpania
1. HaOmioneHue kKoneOaHMIl Tea IoJ JeficTBHEM CHILI TMKECTH H CHIbI
YIPYyrocTH.
HabnionenHe konedaHHi rpy3a Ha HHTH H Ha IpYKHHE.
HabmnrojieHHe BhIHY]IeHHbIX KoJleGaHHI M pe3oHaHca.
PacnpocTpaHeHHe MNpoA0abHBIX H IOTEP e4HBIX BOJH (HA MOJIENH).
Ha0nro/1eHHe 3aBHCHMOCTH BRICOTHI 3BYKa OT YaCTOTHI.
A Ky CTHYECKHIT pe30HaHC.
Jabopamoprste padomst it OnbLmMbL
1. OmnpeneneHHe WacToThl H MepHofa KolebaHHIT MaTeMaTHYECKOro
MAaATHHKA.
2. OnpeneneHHe 4acTOThI H MepHoa KonebaHHIT Mpy KHHHOTO MaATHHKA.
3. HeccnegosaHHe 3aBHCHMOCTH MepHoda KoleDaHHI MoJBEmMeHHOr0 K HHTH
rpysa oT JJIHHbI HHTH.
4. HMeccnenosaHHe 3aBHCHMOCTH MepHOa KomedaHHH NMPy:KHHHOTO MaATHHKA
OT Macchl Ipysa.
5. IlpoBepka He3aBHCHMOCTH MepHoAa KonebaHHII Ipys3a, MogBemeHHOTo K
HHTH, OT MaccChl Ipysa.
6. OrMbITBI, [JEMOHCTPHPYIONHE 3aBHCHMOCTh TepHoma  KoneOaHHid
MPYAKHHHOIO MAATHHKA OT MacChl Ipy3a H K ECTKOCTH MNPYAKHHBI.
7. HsaMepeHHe ycKopeHHA ¢Bo0OIHOrO MageHHA.
Pazaen 10. DNeKTPOMATHHTHOE MOJIE H YIeKTPOMArHHTHEIE BOJTHBL
DNeKTpOMAarHHTHOe  Iojle.  SNeKTpOMarHHTHBEIE — BojHBL. — CBoficTBa
aeKTpoMarHHTHRIX BonH, Illkana snekTpoMarHHTHRIX BoJH. IcronpsoBaHHe
3JIEKTP OMATHHTHEIX BOJIH J71A COTOBOH CBA3H.
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DOnekTpoMarHHTHaA npHpojaa ceeta. CkopocTe cBeTa. BonmHOBBIE CBOHCTBA
CBETA.

Hemoncmpanue

1. CBOICTEA 3JIEKTPOMarHHTHEIX BOJIH.

2. BonHoBbi€ CBOFCTBA CBETA.

Jabopamoprsie pabomst it ONGIMNLL

1. HMsydeHHe cBOHCTB 3J€KTPOMATHHTHBIX BOIH € TOMOIIbIO MOOHIBHOIO

TenedoHa.

Pazgen 11. CBeToBBI¢ SIBJICH HA.

JIyuepaa  mojens  cBeta.  HceTtouHHkH — cpera.  [IpAMoimiHeiHoe
pacripocTpaHeHHe cBeTa. 3aTveHHA ComHua H JIyvael. OTpaxkeHne cBeta. I Ltockoe
3€pPKaJio. 3aKOH OTpakeHHs cBeTa.

IlpenomnerHe cBeTa. 3akoH TpernomieHHA cBeTa. IlonmHoe BHYTpeHHee
oTpakeHHe c¢BeTa. llcrionk3oBaHHE TI0JIHOTO BHYTPEHHEro OTPAKEHHA B
OIMTHYECKHX CBETOBOJAX.

Jmza. Xop Jyueit B smH3e.  Onmuueckad cuceTema  dhoToarmapara,
MHKpOCKOIa H Teneckorla. ['na3 kak ornTHYeckad cHcTeMa. Bim3opykocTs H
J1aJIBHO30PKOCTh.

PaznoxkeHne Oenoro cBeta B crekTp. Omeitel HetoToHa, CroxkeHHe
CTIEKTPaJIbHBbIX LIBETOB. JIHCIIEpPCHA CBETA.

Aemoncmpaniui
IIpamomHeiHOE pacrpocTpaHEeHHE CBETA.

OTpakeHHe CBETa.

ITonyyeHHe H300payKeHHIT B TUTOCKOM, BOTHYTOM H BBINTYKJIOM 3€pKasax.

[IpenomieHHe cBeTa.

OnTH4ecKHii CBETOBO,

Xop nyueii B cobHp atoueil THH3E.

X oy ny4ell B pacceHBaiom efl JTHH3E.

ITony yeHHe H300paKEHHIT ¢ TTOMOLIbIO JIHH3.

IIprmaimn geficTBHA (roToarmapara. MHKpOCKOIa H TelecKora.

10. Moaens rinasa.

11. PaznokeHre Oenoro cBeTa B CIIEKTp.

12. ITony yeHHe Genoro ¢BeTa MPH CNOKEHHH CBETA PasHbBIX LIBETOB,

Jabopamoprste padomst it OnsimosL

1. HccneposaHHe 3aBHCHMOCTH YIJla OTpaMeHHA CBETOBOIO JIyua OT Yyria
najgeHHs.
H3yueHne XapaKTePHCTHK H300pakeHHA NMPEMETa B IUTOCKOM 3€pPKalie,
HccnenopaHHe 3aBHCHMOCTH YITIa [P eJIOMIEHHA CBETOBOrO JIyua OT yria
MajieHHa Ha rpaHHLE «BO3Y X—CTEKJI0»,
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ITony yeHHe H300paKeHHI ¢ MOMOLIbI ¢OOHpPaKLEH JIHH3bI.
OnpegeneHye QoKycHOro paccTOAHHA H ONTHYECKO CHIBI cobHpalom e
JTHH3bI.
OTEBITEL 10 pa3NokeHH0 Oenoro cBeTa B CIIEKTP.

7. OrpiTel MO BOCHIPHATHIO L[BETa MPEAMETOB IPH HX HaOMOAEHHH Yepes
LIBE€TOBblE (PHIILTPSI.

Pazaen 12. KBaHTOBbIe ABJIe HHA.

Onerel Pezepdopaa v rmaHerapHas Mojlens aroma. Mojens atoma Bopa.
Hery ckanye ¥ riornonjeHHe cBeTa aToMoM. KBaHTeI. JIHMHeMaThie CIIEKTPHI.

PauoakTHBHOC T, Anbipa-, Gera- H raMMa-H3Iy YeHHs. CTpoeHHe aTOMHOIO
Aapa. HywxnonHaa wogens aToMmHoro sAxpa.  Ilsotorml.  PagHoakmiBHEBIE
npespanjeHts. [leproy rosypacriajia aToMHBIX H71ep.

Anepurie peakiiHH. 3aKoHBI COXpaHeHHA 3apAJOBON0 H MacCOBOTO HHCEL
DOHeprua cBA3H aToMHBIX #Aflep. CBA3bh Macchl H 3HepIMH. PeakiH cHHTE3a H
AeneHHd Adep. llcTouHkH sHeprii CoHLIA H 3BE3].

AnepHaa sHepretvka. JleHcTBHA pagHOaKTHEHBIX H3IYYE€HHH Ha KHBBIE
Op raHH3MBL.

Aemoncmpann,

1. CreKkTpel M3y YeHHA H IOTI0MeHHA.

2. CrieKTphl pa3s/IHYHbIX ra3oB.

3. Cnektp BOfOpOAa.

4. HabmropieHHe Tpexos B kamepe BHibcoHa.

5. Pafora cu€rvHKa HOHH3HPYIOMHX H3TVYeHHIL.

6. PervcTpalya H3 Ty 4eHHA MpHP OAHBIX MHHEPAJIOB H P OJIYKTOB.

HJabopamoprste pabomst it OnsUNLL

1. HaGmiogeHHe criolHbIX H THHEHYATHIX CTIEKTPOB H3JTy HeHHA.

2. HccnenoBaHHE TPEKOB: H3MEPEHHE SHEPIHH YacTHLBI 10 TOPMO3HOMY

Iy TH (1o doTorpadram).

3. HMsmepeHHe pagHoakTHBHOTO (hoHa.

IToBTOpPHT eJ1IL HO-000DIAIOITHE MOIY. .

TTosTopHTEIBHO--0000 AU MOV JIb MPEAHA3HAYEH A CHC TEMAaTH3aL[HH
H o0o0meHHA TNpeAMETHOTO  cofep/KaHHA M O[bITa  [JeATEIbHOCTH,
MpHOGP €TEHHOTO TPH H3Y YeHHH BCEro Kypca pH3HKH, a TakKe I MoJroTOBKH K
OCHOBHOMY TrOCYJapcTBEHHOMY SK3aMeHy 110 ¢i3HKe 14 oO0yvalon[ixca,
BbIGpaBIIHX 3TOT YueOHbIH p eAMET.

IIpH 13y YeHHH JaHHOrO MOJYJIA PeajH3yTCA H CHCTEMATHIHPYIOTCA BHIIBI
JIEATENBHOCTH, Ha OCHOBE KOTOPBIX O0ECNEYHBAETCA AOCTHAKEHHE IMPEAMETHBIX H
MeETanpegMeTHREIX  IUTaHHPYEMBIX  pe3yaeTaToB  ob0yweHHA., (opmHpyeTca
€CTECTBEHHOHAYYHAA TPaMOTHOCThH. OCBOEHHE Hay4YHBIX METOJ0B HMCCIE0BAHHA



ABJIEHHIT TIPHPO/bI H TEXHHKH, OBJAJIEHHE YMEHHAMH OOBACHATE (IH3HUYECKHE
ABNEHHA, TMpPHMEHAA IIOJNYyYeHHbl€ 3HAHMA, pemark 3agavH, B TOM 'HCIe
Kau€ec TBEHHBIE H SKCIEPHMEHTAIBHbIE,
TIpHHIMITHAILHO J1eATeILHOCTHBIH XapaKTep JaHHOrO pasfielsia peanHsyeTrcs
32 cuér Toro, uTo OOYYAOMHECA BHITIONHAIT 3a7aHHA, B KOTOPRIX HM
TpeiaraeTcs:
Ha OCHOBE TIOJNYYeHHBIX 3HAHHH pacro3HaBaThb H HAy4YHO OOBACHATE
(HzHYecKIe ABIEHHS B OKPYAKaloleii MpHp ojle H IMOBCeJHEBHOI KH3HH,
HCTOE3 0BaTh HAYYHBIE METO/IbI HCCIe[oBaHHA (GH3HYECKHX ABJIEHHH, B TOM
YHCJIE JI1s TIPOBEPKH IHITOTES H MOy UeHHS TEOP eTHYECKHX BbIBOJIOB;
00BACHATL Hay4HblE OCHOBBI HaHOONee BakKHBIX JOCTHIKEHHIT COBpPEMEHHBIX
TEXHOJIOTHI, HarlpHMep, MPaK THYECKOro HCI0/1b30BaHHs P a3/IMYHbIX HCTOUHHKOB
9HEPTHH Ha OCHOBE 3aKOHA IMpEeBpalleHHa H COXPaHeHHA BCeX H3BECTHBIX BHIOB
IHEP IHH.



INIAHHPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOTPAMMBI 110
PIB3HKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHIIA

IzyuenHe (H3HKH Ha YPOBHE OCHOBHOTO o0mero obpa3oBaHHA HArpaBJIEHO

Ha JIOCTIDK eHHe MYHOCTHBIX, METATp efMETHbIX H Mp eIMETHBIX 00pa30BaTebHbIX
PE3yJILTaTOB.

B pesynpraTe HM3yueHHA (PH3HKH Ha YPOBHE OCHOBHOI0 00uiero o0pa3oBaHHs

y oby4amomeroca OyayT cpopMHpOBaHBI CIemy IOUIHE JTHYHOCTHBIE PE3YIBTATH B
YacTH:

1) IATPHOTHYE CKOI'0 BOCITHT AHKHA:

— MPOABJIEHHE HHTEPECA K HCTOPHH H COBpP EMEHHOMY COCTOAHHIO POCCHIICK O
(hH3HYECKOH HAVKH,

~ LIEHHOC THOE OTHOLI €HHE K JIOCTHIKEHHAM P OCCHITCKHX Y 1€HBIX -~ (DH3HKOB;

2) rpaXKJAHCKOI 0 H AYXOBHO-HPABCTBEHHOI0 BOCIIHTAH HA:

~ FOTOBHOCThH K aKTHBHOMY YYacTHIO B 00CyKJeHHH 00N[ecTBEHHO 3HATHMBIX
H  5THYeCKHX ripobiieM, CBA3aHHBIX ¢ I[PaKTHYECKHM  IIpHMeHeHHeM
JOCTHIKEHHIT (DHIHKH;

— OCO3HAHHE BAKHOCTH MOPANBHO--3THYECKHX TPHHLIHIIOR B JleATelBHOCTH
VUEHOTO.

3) 3CTETHYLCKOIO BOCIIHTAHMSA:

— BOCTIPHATHE 3CTETHYECKHX KavecTB (H3HYecKOH HaykH: €€ rapMOHHYHOIO
MOCTPOEHHA, CTPOTrOCTH, TOUHOCTH, TAKOHHYHOCTH!

4) HeHHOCTH HAYUHOI'O MO3HAHMS:

~ OCO3HaHHE LIeHHOCTH GQIIHYecKol HayKH KaK MOLIHOIO HHCTPYMEHTa
Mo3HaHHA MHpa, OCHOBbI pa3sBHTHA TEXHOINOIHH, BakHeHIeH cocTasnaom el
Ky BTy PBI;

— pa3BHTHE Hay4Hoii NMoOO03HATENBHOCTH, MHTEPECa K HCCAENOBaTENbCKOI
JIEATEBH OC TH;

5)  (QopMHpoBAHHA  KYJLTYPbl  3J0POBbS H  IMONHOHAIbLHOIO
OJIAT OM OJTY I HA:

— OCO3HAaHHe IjeHHocTH OezonacHoro ofpa3a #IBHH B COBPEMEHHOM
TEXHONOTHYECKOM MHpE, BaKHOCTH TpasHa Oe3ormacHOro TIOBEAEHHA Ha
TPAHCIIOPTE, Ha JIOporax, ¢ JMeKTPHYECKHM H TErUioBbiM o0opyJoBaHHEM B
JIOMALIHHX YCJIOBHAX,

~ c(opMHpPOBAaHHOCTL HaBbliKa peduexkcHH, TpH3HAHHE CBOEro IpaBa Ha
omHOKY H TAKOro e rpapay JApyroro 4eaoBeKa,

6) TPYAOBOro BOCIIHT A HHS:

— AKTHBHOE Yy4acTHe B PelIeHHH MpaKTHYecKHX 3azjad (B paMKax CeMbH,
oOpasoBaTenbHOl  oOpraHH3alLl{H, Tropofda, Kpad) TeXHOMOTHYEecKoll H



COLHANBHON HaripaBieHHOCTH, TpeOywuMx B TOM 4Hcae H (PH3HYECKHX
SHAHHIT,

¢ — MHTEPEC K MPAKTHYECKOMY H3Y HeHHIO 1podeccHii, CBA3aHHBIX ¢ QH3HKOI,

+ 7) 9K0JIOrHYeCKOr 0 BOCIHT AHHS:

e« — OpHeHTAlHA Ha NpHMeHeHHe (PH3HYEeCKHX 3HaHHI /1A pelieHHA 3aja4 B
obnacTH oOKpy/Karwomiell cpeabl, TUIaAHHMPOBAHHA TTOCTYIIKOB H OLIEHKH HX
BO3MOMKHBIX MOCIIECTBHIT 1A OKPYAKAKIEH cpe/ibl;

« — OCO3HAaHHE r100aJbHOIO XapakTepa 5KOJOTHYecKHX rpolneM H MyTeld HX
penieHH;

« 8) ajanTanHH K H3MeHAHIIHMCH YCJIOBHAM CONHATBHOK H NPHPOIHOWH
cpepbl:

« — no1pefHOCTL BO B3aMMOJIEHCTBHM TIPH  BBINMOJHEHHH HCCIEOBaHHIT H
MPOeKTOB (H3HMecKoll HarpaBleHHOCTH, OTKPHITOCTh ONBLITY H 3HaHHAM
ApPY FHX;

*« — TIOBbIIEHHE YPOBHA CBOEil KOMIIETEHTHOCTH Uepe3 IPaKTHYECKYIO
JIEATENBHOC Th,

« — notpebHocTh B JopMHPOBAHHH HOBBIX 3HAHHE, B TOM wHcae (GopMyTHPOBAThH
HJEH, TIOHATHA, THIOTE3bl O (PHIHYECKHX 00BEeKTaxX H ABIeHHAX,

+ — oco3HaHHe JAedHIMTOB coGCTBEHHBIX 3HAHHIT H KOMITETEHTHOCTeH B 06/1actv
vk,

e — IUIAHHPOBAHHE CBOEr0 pPa3BHTHA B MPHOOpPETEHHH HOBBIX (PH3IHYECKHX
SHAHHI;

* — CTpeMIIEHHE aHAJH3HPOBAThL H BEIABIATE B3aHMOCBA3H MPHP 0fIbl, 00LIecTBa H
3KOHOMHKH, B TOM HHCJIE ¢ HCTIONb30BaHHEM (PH3HYECKHX 3HAHHIT,

e — OlleHKa CBOMX JeHCTBHH ¢ V4Y€TOM BJIHAHHA Ha OKPVKAIOIIVIO Cpemny.
BO3MOMHBIX IMI0OATBHBIX MOCIE/C TEHIL

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOEHHA MporpaMmbl MO (H3HKE Ha YPOBHE OCHOBHOIO
obmero obpazopaHua y oOyuatomierocs 6yayT chopMHp 0BaHbl MeTANDeMeT Hble
Pe3yIbTATHI, BKIIOYAIONHE ITo3HaBaTeIbHbI€ YHHBEP cajlbHbl € YIeOHbIE J1eHc TBHA,
KOMMYHHKATHBHBIE  VHHBepcalbHble yueOHbIEe  AeHCTBHA,  pPeryJTHBHBIE
VHHBep calbHbIE yueOHbI e Jefic TBHA

ITosHABATE b HbIe YHHBEPCAIbHbIE YUeOHbIe el CTBHA

bazoBble JIOrHUYeCKHe JelcTBHA:



BHIABMATE H XapaKTepH30BaTh CYUIECTBEHHbIE [IPH3HAKH O0BEKTOB
(ABMTEHHIT);

YyCTaHABIHBATH CYUECTBEHHBIH NMPH3HAK KIaccHQHKALHMH, 0CHOBAHHA A4
00o0uieHHA H cpaBHEHHA,

BBIABIATE 3AKOHOMEPHOCTH H TP OTHBOP €YHA B paccMaTpHBaeMbIX (haKTax,
JaHHBIX M HabN10/1eHHAX, OTHOCAIIHXCA K (DH3HYECKHM ABIEHHAM;
BHIABNATL MPHYHHHO--CJIEACTBEHHBIE CBAZH TPH H3YYeHHH (H3HYeCKHX
ABJIEHHIT H MPOLIECCOB, JIeNaTh BBIBOJbI ¢ HCIIONL30BaHHEM J1€IYKTHBHBIX
H HHAYKTHBHBIX YMO3AKITIOYEHHH, BbIZJBHIaTh THITOTE3bI O B3aHMOCBAZAX
(hH3HYECKHX BEJTHYHH;

caMOCTOATENbHO BbIOHpaThL crocol pemeHHA V4eOHOH (IBHYECKOH
3ajlauH (CpaBHEHHE HECKOJBKHX BAPHAHTOE pelleHH:s, Bblbop Haubosee
MOAXONANIEr0 ¢ YUETOM CAMOCTOATENBHO BRIZIENEHHBIX KPHTEPHEB).

Baszogble HCCJIeJOBATEIbCKHE Je HCTB HA:

HCTIONE3 OBATE BOIMPOCHI KAK HCCE0BaTeNbCKHIT HHCTPYMEHT [O3HAHHA;
NP OBOAHTH 110 CAMOCTOATENBHO COCTABIEHHOMY TUIAHY OIbIT, HEC/IOKHbIH
GIBHIecKHii JKCTIepHMEHT, HeOonblloe HccaeAoBaHHe (H3HTECKOro
ABJEHHA;

OLIEHHBATE HAa TPHMEHHMOCThH H JJOCTOBEPHOCTh HHGOpMALIHIO,
MOJIYYEHHY 0 B XOJI€ HCCTIEJ[OBAHHA HITH 3KCITEPHMEHTA;

CaMOCTOATENBHO (hOpMYIHp OBaTh 0606meHHA H BbIBOZBI 10 PE3yIbTATAM
Mp 0BeIEHHOT0 HABMIOIEHHA, OTThITa, HCCJIEA 0BAHHA;

MPOrHO3HPOBaTh BO3MOMKHOE JalbHelillee pa3BHTHE  (HIHYECKHX
TMPOLIECCOR, A TAKKE BbIABHIATh MpPE/TI0ON0KEHHA 00 HX pasBHTHH B HOBbIX
VCIIOBHAX H KOHTEKCTaX.

Pabora ¢ undopManme:

MPHMEHATh Pa3IM4YHbIe METO/IbI, HHCTPYMEHTHI H 3arpockl TPH MNOHCKE H
oTOope HHpoOpMAITHH HIH JaHHBIX ¢ YYETOM IIpelIokKeHHOH YuebHOM
(pH3HYECKOI 3a1a4H,

AHATTH3HP 0BaTh, CHCTEMATH3HPOBAaTh H HHTEPIPETHP 0BaTh HH(pOpMALFIO
PasIHYHbIX BH0B H OPM Mpe/IcTaBIeHHA,

CaMOCTOATENbHO BBIOHpPATH ONTHMAaNbHYK GopMy mpencTaBIeHHA
HHpOpMALHH H HIUIIOCTPHPOBaTh pEIIaEMble 3ajadd  HECI0/KHBIMH
cXeMaMH, JHarpaMMamMH, HHoil rpadiKoil H HX KoMOHHALHAMH.

KOMMYHHKATHBHbIC YHHBEPCA/bHbIe YyeOHbIe JeficTBHA:

B XoJe oGcy:KIeHHd yueOGHOro MaTepHana, pe3yJbTaTOB 1abopaTopHBIX
paboT M P OEKTOB 3a/1aBaTh BOIMPOCHI 10 CYIIECTBY ODCYKAaeMoil TEMBI H
BBICKA3bIBAaTh HIAeH, HallelleHHble Ha pelleHHe 3aauH H ToiepiKaHHe
frnaroxenaTebHOCTH 001 eHHA;



COMOCTABMATL CBOH CYAJIEHHA ¢ CYKIAEHHAMH [pPYIHX Y4YacTHHKOB
AHaJiora, 0OHapyKHBATEL Pa3/H IHe H CXOCTBO IMOIHLIHIT,

BbIp@/KaTh CBOK TOUKY 3PEHHA B ¥ CTHBIX H ITHCbMEHHBIX TEKCTAX,

1y G/HYHO MNpeACcTaBIATE PEe3VILTAaTEl BLIMOMHEHHOT0 GH3HYECKOro OIbITa
(3KcriepUMeHTa, HCCIeOBaHHA, ITPOEKTa);

MOHHUMATe M HCIIOJNB30BATh  TIpeHMyliecTBa  KOMaHJHOI M
HHMBHVANbHOI paGoThl TIPH pelleHHH KOHKpPeTHOoH (H3HYecKoi
rpobIieMsl;

MPHHHMATE LIEJTH COBMECTHOIT JeATeNbHOCTH, OpraHH30BLIBATh Aeiic TEHA
Mo eé€ [JOCTIDKEHHK: pacrpeiensaTs pouH, obcyxaaTe Mpoljecchl H
pe3yILTaThl c OBMECTHOH paboThl, 00001MaTh MHEHHA HECKOIbKHX IOl
BBIMOJIHATL CBOK YacTh paboThl, JOCTHIaA KaueCTBEHHOTO pe3ybTara 1o
CBOEMY HarpaBleHHI0 H KOOPJHHHPYA CBOH [eficTBHA C JApYTHMH
YIIeHAMH KOMAaH/Ibl,

OLIEHHBAThH KauecTBO CBOEro BK/aja B oOLHIl MpOAYKT [0 KPHTEPHAM,
CAMOCTOATENBHO ¢ (hopMYy THP OBAHHBIM Y Yac THHKAMH B3aHMOJ1eiiCTBHA.

PeryifiTHBHbI¢ YHHBeP CATLHbIE Yie OHbIe 1e HcTB HA

CHMDD[]I"H HHIAIHA:

BbIABJIATEL MPOOIEMB] B JKHIHEHHbIX H Y4eOHBIX CHTYALIHAX, TpeOylHX
IUIA peeHHA (PHIHYECKHX 3HAHHI,

OPHEHTHPOBATBCA B  Pas/MUHBIX  [IOAXOHAX TPHHATHA  peleHHH
(HHAHBHyaNIbHOE, MPHHATHE pPEMlIEHHA B CPYIIIE, TPHHATHE pemleHH
rpyrmioi),

CAMOCTOATENBHO COCTABATL aJFOPHTM P el eHHA (QH3HIecKoH 3aja'H HIH
IUlaHa HCCAEoBaHHA ¢ YUYETOM HMEUIHXCA PECYPCOB H COOCTBEHHBIX
BO3MO/KHOCTE, apryYMEHTHPOBATE [IpeAaraemMble BapHaHTbI p el eHHIT
Aenath BeIOOp H OpaTh OTBETCTBEHHOCTh 3@ PEHIEHHE.

Camox ONTP 0JIb, IMOUHOHAILHBIH HHT eJI/IeKT :

7laBaTh a/1eKBAaTHYO0 OLIEHKY CHTYaLHH H MpPeiaraTh IUaH €€ H3MEHEHH,
O0OBACHATL TPHYHHBI  JOCTHKEHHA  (HeJloCTH:KEeHHA) pe3yJIbTaToB
JIEATEIBHOCTH, 1aBATh OLIEHKY NpHOOP € TEHHOMY OITHITY.

BHOCHTb KOPPEKTHBBI B JIeATENLHOCTh (B TOM HHC/IE B XOJ BBITOIHEHHA
(pH3HYECKOro  HCCAEOBaHHA HJIH  T[IpoeKTa) Ha OCHOBE HOBBIX
oBCTOATENBCTE, M3MEHHMBIIHMXCA CHTYAL[Hil, YCTAHOBJIEHHBIX OLIHGOK,
BOSHHKIIHX TPYIHOCTEH,

OLIEHHBAThb COOTBETCTBHE Pe3yJIbTATa LIeNH H Y CJIOBHSAM,

CTABHTL ¢ebA Ha MECTO APYroro HenoBeKa B X0/€ CrIopa HIH JHCKY CCHH
Ha HaYYHY TeMY, [TOHHMMAaTh MOTHBbBI, HaMepeHHs H JIOTHKY JPyroro;



» [PH3HABaTh CBOE MPaBO Ha OMWHOKY IMpH pemeHHH PH3HYECKHX 3a1ay HIH
B Y TEEP/KIEHHAX Ha HayUHbIe TeMbl H TaKoe JKe MPaBo gpyroro.

INPEJAMETHBIE PE3YJIbTATBI

K xoHLy ofyueHHs B 7 KJacce npeMeTHble pe3yIbTaThl Ha 5a30BOM YpOBHE

7IOJDKHBI OTpakaTh ¢opMHpOBaHHOCTh ¥ 00y HalomMHXCA YMEHHIT:

e HCIIONIB30BaTh  TOHATHA:  (U3MuecKHe M XHMHUYECKHe  SIBJIEHHA,
Ha0mojeHHe, 3KCMepHMeEHT, MOZelb, THIIOTe3a, eJHHHIBI (PHIHTeCKHX
BEHYHH, aTOM, MOJIEKY]la, arperaTHbie COCTOAHHA BEUIECTBA (TBEPHOE,
AHAKoe, Tra3zoo0pa3Hoe), MexaHHUYecKoe IBIDKeHHe (paBHOMEPHOE,
HEpABHOMEPHOE, TPAMONHHEHHOE), TpPaeKTOpHA, paBHOAEHCTBYIOMIaA
cuna,  pgedopmanHa  (ympyras, — rUlacTHueckas),  HEBECOMOCTB,
COOBIAIONIHECA COCY IbI;

e pazJHYaATL ABNeHHA (qHdQy3HA. TernoBoe JBIDKEHHEe TacTHL] BellecTea.
paBHOMEPHOE  JIBIDKEHHME, HEPaBHOMEPHOE  JIBHKEHHE, HHEpLHA,
B3aHMOJelicTBHE Tesl, paBHOBECHE TBEPIBIX Tel ¢ 3aKperUIEHHOH ochlo
BpamieHHA, Tepefaya JIaBIeHHA TBEPABIMH TeJaMH, KHAKOCTAMH H
razamH, atMocdepHoe [aBleHHe, IUIaBaHHE TeJ, [IpeBpalleHHA
MeXaHHYeCK0il 3HEPTHH) M0 OMHCAHHIO HX XapaKTepPHbIX CBOHCTE H Ha
OCHOBE OIbITOB, JIEMOHCTPHPY IOIIHX JJaHHOe (pH3HYECKOE ABJICHHE,

e pacro3sHaBaTh TIPOABIEHHE H3IVYEHHBIX (H3HYECKHX ABJICHHI B
OKPY/KaloUleM MHpe, B TOM 4Hcle (H3H4YecKHe sBJIeHHMA B TIPHPOJIE:
MpHMeEpPBI ABH/KEHHA C Pa3HYHBIMH CKOPOCTAMH B KHBOII H HEKHBOH
MpHpojie, JAEHCTBHE CHIbI TPEHHA B TNPHPOJE H TEXHHKE, BIIHAHHE
aTMoc(epHoro JaBleHHA Ha AHBOIT OpraHH3M, IUlaBaHHe pbl0, pLITarH B
TENE HeNoBeKa, IPH 3TOM IEPEBOAHTD MPAKTHYECKYIO 3aj1auy B yuebHYI0,
BBIZIETATE CYIecTBEHHbIE cBOIicTBA (TPH3HAKH) (GH3HYeCKHX ABIEHHIT,

» OIMMCHIBATH H3YYEHHBIC CBOMCTBA TEN H (PH3HYECKHE ABICHHA, HCITONb3Y A
(hi3HMecKie BeTHYHHBI (Macca, 00BEM, MIOTHOCTH BeIIECTBa, BpeM:.
My Th, CKOPOCTh, CPENHAA CKOPOCTh, CHIAa YIPYTOCTH, CHIA TAKECTH, BEC
Tena, CcHIa TpeHHA, JaBjieHHe (TBEpJoro Tena, KIWIKOCTH, Trasza),
BbITANKHBAIOMAA CHIA, MexaHHYecKad paboTa, MOMIHOCTh, TTIEY0 CHIIBI,
MOMEHT CH/bI, Ko3gduilpieHT ronesHoro AefcTBHA MeXaHH3IMOB,
KHHETHYECKAA H TOTEHLIHANbHAA SHEPTHA), TMPH OMHCAHHH [IPABHIBHO
TPaKTOBAaTL  (PH3HYECKHIT  CMBICT  HCIONB3VEMBIX  BEMHYHH, HX
0003HaYeHHA H EMHHLBI (PHIHYECKHX BETHYHH, HAXO[MTbL (OPMYJIbL,
CBA3BIBAIOLIHE JAaHHYI (PHIHYECKYIO BEJHYHHY ¢ JPYIHMH BelHYHHAMH,
CTPOHTDb IpapHKH H3Y H9€HHBIX 3a BHCHMOCTEH (PH3HYECKHX BEHTHH,



XApaKTEPH30BaTh CBOHCTBA Tel, (H3HYECKHE ABICHHA H IPOLIECCHI,
HCTIONb3YA MMpaBHIA CTIOKEHHA CHI (BAOMb OJHOI MpAMOR), 3akoH ['yka,
sakoH ITackand, 3aKoH ApxHMera, MpaBHiIo pagHoBecHA pbivara (Gioka),
«30JI0TOE TIPABHIO» MeXaHHKH, 3aKOH cOoXpaHeHHA MeXaHH1ecKoH
SHEPTHH, TPH 5TOM JlaBaTh CJOBECHYI0 (OPMYNHPOBKY 3aKOHAa H
3arHCbIBATH €r0 MATEMATHUYECKOE BhIPaKeHHE,

0OBACHATH (PH3HYECKHE ABIEHHA, MPOLIEcCh H CBOFCTBA TEJ, B TOM 4HCIIE
H B KOHTEKCTe CHTyaL[Hil IIpaKTHKO-OpPHEHTHPOBAHHOIO XapakTepa:
BBIABIATH MPHYHHHO--CIIECTBEHHbIE CBA3H, CTPOHTH 00bACHEHHe H3 1-2
JIOrHYeCKHY WAaroe ¢ oropoil Ha 1-2 H3yueHHBIX cBolicTBa dizHYecKHX
ABIEHHI, (PI3HYECKHX 3aK0Ha HITH 3aKOHOMEPHOC TH,

pemars pacuéTtHeie 3afaud B 1-2 JleficTBHA, HCIIONB3YA 3aKOHBI H
(hopMyIIBl, CBA3BIBalOI(HE (PH3HYECKHE BETHYHHBI: HAa OCHOBE aHa/I3a
YCJI0BHA 3ajjauH 3arHchIBaTh KPATKOE YCIIOBHE, MOACTABATE (PH3HUECKHE
BEMHYHHEI B (QOPMYJBI H MPOBOJHTEL Pacu€éTel, HAXOAHTL CIPaBOYHLIE
JlaHHbIE, HEOOXOMMBIE JINA PENIEHHA 3a/lad, OLIEHHBATh P EaJHCTHYHOCTD
TMOIy4eHHOH (HIHYeCKOi BeTHYHHBL,

pacriosHaBaTe TpoONEMBI, KOTOPBIE MOKHO PEWHTh TPH  TTOMOIH
(hH3HYECKIX METO/IOB, B OITHCAHHH HCcleJOBaHHA BbIJEIATE [IPOBEPAEMOE
npearonokedHde  (THoTesy),  pasnHyaTh H  HHTEPIIPETHPOBATH
MOJIYUEHHBI pe3yNsTaT, HaXOJHTh OMMOKH B XOJe OfbiTa, JenaThb
BbIBOJIbI ITO €70 PE3YMbTaTaM,

MPOBOAHTL OMBITHI 10 HabmoAeHHIO (I3ZHYECKHX ABIEHHHA MM
drsHTecKkHx CBOHCTB TEJI: (opmymHpoBaTh Ip OBEpAEMbIE
TP EATONoKEHHA, cOBHPAaTh YCTAHOBKY H3 IIPEJIOAKEHHOro 0bopy10BaHHA,
3arHCchIBaTh X0OJI OIbITa H (DOPMYITHPOBATh BbIBOJIBI,

BbIMTOJIHATL [PAMbIE H3MEPEHHA paccTOAHHA, BpeMeHH, Macchbl Tena,
oObéma, cHIBI H TemIlepaTypbl ¢ HCIIONB30BAHHEM aHANOrOBBIX H
tHdpoebix npuGopoB, 3arMcbIBaTh [MOKa3aHHA IpHOOPOB ¢ yuéToMm
3a1aHHOI a0CcOMIOTHOH MOrpemHOCTH H3Mep eHHIT:

NP OBOAHTL HCCEQ0BAHHE 3aBHCHMOCTH O{HOM (PH3HYECKOH BEIHYHHBI OT
Apyrofi ¢ HCIIONb30BAaHHEM TPAMBIX H3MEPEHHIT (3aBHCHMOCTH ITyTH
PABHOMEPHO JBHAYLIErocd Tela OT BpeMeHH [BHKEHHA Tela, CHJbI
TPEHHA CKONbKEHHA OT Beca Tella, KauecTBa 00padoTKH MOBEPXHOCTEN Ten
H HE3AaBHCHMOCTH CHJIBI TPEHHA OT IJIOMaaH COrNpHKOCHOBEHHA TEN, CHITB]
VIPYTOCTH OT YIMHEHHA [PYKHHBI, BITAJKHBaOW el cHIbl oT obbéMa
MOrpy#€HHOH YacTH TeNla H OT IUVIOTHOCTH AKHIKOCTH, €€ He3aBHCHMOC TH
OT IUTOTHOCTH TeNa, OT Iy OHHBI, HAa KOTOPYIO MOTPYAKEHO TENO, Y CIOBHI
TUTaBaHHA TeEN, YCJOBHH paBHOBECHA pbidara H BIOKOB), yYacTBOBaTh B



IUTaHHPOBaHHH  yuebHOro Hcc/efoBaHHA, co0HpaTh YCTAHOBKY H
BBIMOMHATE H3MEpeHHA, cJIeaya MNpeanoeHHoMY I1U1aHy, (QHKCHpPOBATh
PEIYABTATBI TMOJYYEHHOI 3aBHCHMOCTH (PH3HYECKHX BEIHYHH B BH/E
NpeanoAeHHbIX Tabmiy H rpadHkoB, AenaTk BLIBOABI [0 pe3ylbTaTaMm
HCCIIeIOBaHHA;

MPOBOAHTL KOCBeHHblE H3MepeHHsA (H3MYeckX BeJIHYHH (TUIOTHOCTB
BENIeCTBA JKHAKOCTH H TBEPAOro Tena, CHIA TPEHHA CKOIbAKEHHA,
JaBjieHHe  BO3JyXa, BbITAIKHBawOI[ags CcHIa, JeficTBYWIads Ha
MOTPY/KEHHOE B JKHOKOCTh Teno, Ko3(GQHIMEeHT ronesHoro eficTBHA
MPOCTBIX MEXAHH3IMOB), CIEIyd TMPEIoKEeHHOH HHCTPYKLUHH: [IpH
BBIMTOIHEHHH H3MepeHHII co0HpaTh JKcrepHMEHTaNbHYI0 VCTaHOBKY H
BbIYHC/IATh SHAUEHHE HCKOMOI BETHYHHBI;

coOmogaTh NMpaBiIa TeXHHKH Oe3ormacHoCTH MpH paboTe ¢ matopaTopHBIM
oBopy10BaHHEM,

VKa3bIBaTh MPHHLMIGI JIeHCTBHA OPHOOPOB H TeXHHYECKHX Y CTPOIICTB:
BECHI, TEPMOMETP, [AHHAMOMETP, COODMIAXOMIHECA CcOCY/bl, OapoMeTp,
PhIMAr, MOABIDKHLIN H HEMOOBHKHEIN 6/10K, HAKJIOHHAA IUTOCKOCTE,
XapaKTEPH30BaTh [PHHLMIBI  JefCTBHA  H3VYEHHBIX TpHOOPOE H
TEXHHYECKHX YCTPOICTB € OMOPOil Ha HX OIMHcaHHA (B TOM WHCIE:
MOJINHITHHKH, YCTPOHCTBO  BOAOINPOBOAA, THAPABIMYECKHH IIpecc,
MaHOMETP, BbICOTOMEp, IOp IIHEBOI HACOC, AP EOMETD ), HCIIONb3YA 3HAHHA
0 cBOHCcTBax (GH3HYECKHX ABICHHIT M HeoOXomHMblie (DH3HYMECKHE 3aKOHbI
H 3aKOHOMEPHOCTH;

MPHBOAHTh  NpHMepbl  (HaxomuTh  HHQOPMALHIO ©  MpHMEpax)
MPaKTHYECKOTO HCMONb30BaHHA (PH3HYECKHX 3HAHHA B TOBCEIHEBHOM
AHBHH 1014 obecrieueHHA Oe3oracHOCTH MpH odpanieHHH ¢ rpHOopaMH H
TEXHHYECKHMH YCTpOIicTBAMH, COXpaHeHHA 3J[0poBbA H cobnwojeHHA
HOPM 3KO0JI0THYecKOr0 MoBeJIeHHA B OKpY/Kalom el cpefe:

OCYIECTBIATE OTOOp HMCTOYHHKOB HHpopmaipii B IIHTepHeTe B
COOTBETCTBHH ¢ 3aJ]aHHbIM [MOHCKOBBIM 3aIIpOCOM, HA OCHOBE HMEIOUIHXCA
3HaHH H  TYTEM CpaBHEHHA Pas/HYHBIX HCTOYHHKOE  BbIJIENATH
HH(OpMaLHIO, KOTOpaA ABIAETCA MPOTHBOPETHBOH HIH MOKeT OBITH
HE710C TOBEPHOIT,

HCIIOME30BaTE MPH BEHTONHEHHH Y YeOHBIX 3aaHHI Hay THO--TIONY IAPHYIO
MTEPATYPY  (PHIHYECKOTO  COJlepKaHHA, CIIpaBOUHbIE  MaTepHalbl,
pecypcel ceTH IIHTepHeT, BlafeTh NPHEMAMH KOHCIIEKTHP OBaHHA TEKCTa,
rpeobpazoBaHHA HHPOPMALIHH M3 OJJHOI 3HAKOBOH CHCTEMBI B APYTYIO,
CO37aBaTh cOOCTBEHHBIE KPaTKHE IMHCBMEHHBIE H YCTHBIE COODLIEHHA Ha
OCHOBE 2—3 HCTOYHHKOB HH(pOpMaLHH (PH3HUECKOTO COJEpKaHHA, B TOM



yHcae 1y GaHYHO JienaTh KpaTKHE CooDHIEHHA O Pe3yJbTaTax ITpOEKTOB
HIH Y4eOHBIX HCCIEeOOBaHHIL, IIPH 3TOM TIpPaMOTHO HCIIONb30BAThH
H3YHMEHHBIH TIOHATHIHHBIH anmnapaT Kypca (H3HKH, COMpOBOKAATEH
BbIC TYTUTEHHE Mpe3eHTaLlHeiT,

e TIPH BHIMNOJHEHHH Y4eOHBIX TIPOEKTOB H HCCIENOBAHHH pacripeaeniTh
00s3aHHOCTH B IPYINIE B COOTBETCTBHH ¢ [OCTABJEHHBIMH 3ajiavami,
CJIEAHTL 3a BBLIMTOJIHEHHEM TIIMaHa JefCTBHH, aJeKBaTHO OLIEHHBATh
coGcTBeHHBIIT  BKJIA] B JIeATENBHOCTH  IPYIWIBI,  BBICTPAaHBAThH
KOMMYHHKATHBHOE B3aHMOJIEHCTBHE, Y YHThIBaA MHEHHE OKPY /KaOIHX.

K xoHLy o0yueHHs B 8 Kiacce npeMeTHble pe3yasTaTel Ha 5a30BOM YpOBHE

ZIOJDKHBI OTpakaTh ¢QopMHPOBAHHOCTL ¥ 00y YalomHXCA YMEHHI:

* HCIIONB30BATH MOHATHA. Macca H pasMepbl MOJIEKYII, TEIUIOBOE JIBHKEHHE
aTOMOB H MOJIEKYJI, arperaTHbie COCTOAHHA BEIECTBA, KPHCTAUIHYECKHE H
amop(HeIE TENa, HACBIMIEHHBIH H HEHACBIUIEHHBIT [1ap, BJIAXKHOCTH
BO3OyXa, TEMIIEpaTyYpa, BHYTPEHHAA OSHEpPrHA, TEMIOBOH JIBHIATEND,
3/IEMEHTAPHbBIA 3JIEKTPHUYECKHA 3apsail, 3JEKTPHUECKOE I10J1€, [TPOBOJIHHKH
H JH3TEKTPHKH, MOCTOAHHBIH 3 TEKTPHYECKHH TOK, MarHHTHOE TT0JI1€;

e pa3iMYaTh ABIEHHA (TEIUI0OBOE pacHIMpeHHME M CiKaTHe, Terulorepejada,
TEIUIOBOE PAaBHOBECHE, CMAaYHMBAHHE, KarHJUIAPHLIE ABIEHHA, HCITApEeHHE,
KOHJIEHCALIHA, TUIABJIEHHE, KPHCTAUIH3alHA (OTBEpP/IEBAaHHE), KHIIEHHE,
Tervroriepeaaya (TernonpoBoOgHOCTE, KOHBEKLHA. H3IIyUeHHE),
NMEKTPH3ALMA Tel, B3aHMOJEHCTBHE 3apA0B, JeHCTBHA 3MEKTPHYECKOrO
TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMOJEHCTBHE MAarHHTOB, [€HCTBHE
MaTHHTHOTO IMOIA Ha MPOBOJHHK ¢ TOKOM, 3JIEKTP OMarHHTHAA HHIYKLHA)
[0 OMHCAHHK HX XapakTepHbIX CBOHCTB H HA OCHOBE OILITOB,
JEMOHCTPHPYIOIIHX JaHHOE (H3HYECKOE ABJICHHE;

e pacrio3HaBaTh [IPOABJIEHHE H3YYEHHbIX (H3HYECKHX sABJEHHIT B
OKpPY/KalOlleM MHpe, B TOM H|HcJe (H3HYECKHE ABJIEHHA B TMpPHPOIE:
IOBEPXHOCTHOE HAaTAKEHHE H KalM/UIApHblE HABJIEHHA B [PHpoOJe,
KPHCTAUIBI B TpHpoxe, Himy4deHHe CoIHLIA, 3aMeps3aHHe BOJ0EMOB,
MopcKHe OpHsel, o6pa3oBaHHeE pockl, TYMaHa, HHEA, CHETa, 3JEKTPHYECKHE
ABIEHHA B aTMocdepe, 3JeKTPHYECTBO KHBBIX OPTaHH3MOB, MarHHTHOE
nosie 3emuH, Apeiidy MoaCoB, podb MarHHTHOrO I0NA JilA KH3HH Ha
3emnle, NMOMAPHOE CHAHHE, IPH 3TOM IepEBOOHTE MPAKTHYECKY 10 3aa'ly B
yueOHY 10, BBIJIENATh CYU[ECTBEHHbIE CBOMCTBA (NMpH3HAKH) (HIHYECKHX
ABJIEHHIT,

» OIMHCBIBATH H3YYEHHBIE CBOMCTBA TeN H (H3HYECKHE ABIEHHA, HCITONb3YA
(H3HYeCKHEe BEJHYHHBI (TeMriepaTypa, BHY TPEeHHAA SHEPIHA, KOMMIYeCTBO
TEIIOTHI, YJI€NbHAA TEIUIOEMKOCTh EBEUECTBa, YJI€NbHAA TErUioTa



IUIaBjeHHA, Y/elbHaA TEIUloTa MapoodpasoBaHHA, Y/i€/lbHaA TEIUIOTA
cropaHHA TOIUIMBA, KO3(QQHLMEHT TMOIe3HOTO deHCTBHA TelLIOBOM
MallHHbl, OTHOCHTENbHAA BIAKHOCTh BO3JAYXa, SJEKTPHYECKHH 3apai,
CHIIA TOKA, EKTPHYECKOE HAarpKeHHe, cOolIpOoTHEIEHHE IMPOBOJHHKA,
YVAEeNbHOE  COMPOTHBIEHHE  BemecTsa, padota H  MOIHOCTH
IEKTPHYECKOr0  ToKa), TIIPH  OIMHCcaHHH [MpPaBHWIBHO  TPAKTOBAaTh
diHYecKH cMBICT HCIIONB3YEMbBIX BEMHYHH, 0003HAYEHHA H E€IHHHIIbI
(H3HYECKHX BeHYHH, HaXOo[HTh (OPMYIILL, CBA3LIBAKOLIHE JaHHY IO
(I3HUecKyl0 BEMMUHHY C JPYTHMH BETHYHHAMH, CTPOHMTHL rpadHKH
H3YYeHHbIX 3aBHCHMOCTEN (PH3HYECKHX BETHYHH;

XapaKTepH30BaTh CBOHCTBA Teld, (HIHYEeCKHe ABIEHHA H TIPOLIECCHI,
HCIIOJIB3YA OCHOBHBIE TTOJIOKEHHA MOJIEKY JIAPHO--KHHETHYECKOI TeopHH
CTPOEHHA BEUIECTBA, MPHHLHIT CYIIEPITO3HLIHH roneil (Ha Kadec TBEHHOM
YPOBHE), 3aKOH COXpaHeHHA 3apA/ia, 3aKoH OMma 1714 y4acTKa LIEMH, 3aKoH
Jxoyma-JleHiia, 3aKoH CcOXpaHeHHMA JHEPrHH, I[IpH 5TOM [JaBaTb
C7I0BeCHY 10 (POPMYIMPOBKY 3aKOHAa M 3alMCHIBATh €0 MaTEMaTHYECKOE
BbIp &/K€HHE,

o0BACHATh (IH3IHUECKHE Tpollecchl H CBOICTBA Tel, B TOM YHC/IE H B
KOHTEKCTE CHTYALMHIT MpaKTHKO-0PHEHTHP 0OBAHHOTO XapaKTepa: BblABIATE
MPHYHHHO-CJIE/ICTBEHHBIE CBA3H, CTPOHTh 00bACHEHHE H3 1-2 IOTHYECKHX
IIAaroB ¢ oropod Ha 1-2 H3YUEHHBIX CBOCTBA (PHIMYECKHX ABJIEHHII,
(3 HYECKHX 3AKOHOB HIIH 3aKOHOMEPH OC TEHT,

pemarsk pacu€THble 3afaud B 2-3 OeHCTBHA, HCIIONb3YA 3aKOHBI H
dopmynel, cBAsBIBaOmME (E3HYECKHE BEMHYHHBI: HA OCHOBE AHAIH3A
YCIOBHA 3aJlauH 3alHChIBAaTh KPATKOE YCIOBHE, BBIAB/IATH HENOCTATOK
OaHHBIX JNIA PENmIEeHHA 3afaud, BbIOHPATh 3aKOHBI H  (hopmMysl,
HeoOXo[HMble 71 €€ pemeHHd, TPOBOAHTE pacdérbl H CPaBHHBATH
TNoJIy4eHHOe 3HaUeHHe (PH3HYeCKOH BETHYHHBI ¢ H3BECTHbIMH JJaHHBIMH;
pacrio3HagaTh IpoOIEMbI, KOTOpbIE MOKHO pPEWHTL I[PH  [OMOLIH
(dI3HYECKHX METOJOB. HCIIONb3YA OIMHCAHHE HCCNeJOBaHHA, BbIJAENATH
IMpOBEpAEMOE TIPEIOJNOHKEHHE, OLIEHHEATh [MPaBHIBHOCTL [10OpAJIKa
P OBENIEHHA HC CE0BAHHA, JIENATh Bbl BOJBI,

NMPOBOAHTL  OMbITHI [0  HabmojeHH0  (QHsHUECKHMX  ABNEHMA MM
(H3HYECKHX CBOICTB Tel (KaIH/UIApHble ABMEHHA, 3aBHCHMOCTD JaBJIeHHA
BO3/IyXa OT €ro o0béMa, TEMITEpPATYpPhl, CKOPOCTH IMPOLIEcca OCThIBAHHA H
HarpeBaHHA IIPH H3NyYeHHH OT LBeTa H3dydatomeil (rorjaomarwomeii)
MOBEPXHOCTH, CKOPOCTbh HCITAPpEHHA BOJABI OT TEMITEPATYPBI HHAKOCTH H
Iomamgt €€ IT0BEePXHOCTH, 3MeKTpH3alUHA Tel M B3aHMOJENCTBHE
MEKTPHYECKHX  3apAZIOB, B3aHMONEHCTBHE TIOCTOAHHBIX MAarHHTOB,



BH3YAIH3ALHA MArHHTHBIX Tojef TOCTOAHHBIX MArHHTOB, JIEHCTBHA
MATHHTHOTO TI0NA Ha IMPOBOAHHK ¢ TOKOM, CBOMCTBA 2MeKTpOMAarHHTa,
CBOFICTEA  3JIEKTPOABHIAaTENA TOCTOAHHOrO TOKa): (OpMYJIHpOBaTh
MpoBepAeMble TP earonoxKeHa, cobHpaTsk YCTAHOBKY H3 [P ENI0KeHHOro
0B0pYAOBAHHA, OIHChIBATh X07] OMbITa H GOPMYITHD OBATh BRIBOJIBI,
BBITIOJIHATL  MpsAMble  HM3MepeHHA  TeMIIepaTyphbl, OTHOCHTENbHO
BIAKHOCTH BO3AyXa, CHIbl TOKA, HAMpMAKEHHA C HCOoJb30BaHHEM
AHAJIOTOBLIX NMPHOOPOB M AAaTYHKOB (DHIMYECKHX BENHYHH, CPaBHHBATh
pe3yJIbTaTbl H3MEep eHHI ¢ YUETOM 3a7JaHHOI abcOMIOTHOI MOrpenrHOCTH;
MPOBOHTb HCCIeJOBaHHE 3aBHCHMOCTH OJ{HOI (pH3HYECKOil BENHYHHBI OT
apyroii ¢  HCMONb30BaHHEM TIPAMBIX  H3MepeHHi  (3aBHCHMOCTB
COMPOTUBJIEHHA I[IPOBOJHHKA OT €ro JUMHbI, [UIOMaH [OIepevyHoro
ceveHHA H yJ1enbHOTo COMpOTHBJIEHHA BeljecTBa MpOBOAHHKA, CHIbI TOKa,
HAVIIEro 4epe3s [IPOBOAHMK, OT HalpiAkeHHAs Ha [P OBOJHHKE,
HCCIeloBaHHe IIocTe/JoBaTelbHOr0 M MapamielbHoro  coegHHeHHid
NMPOBOJIHHKOB). TUIAHHPOBATh HCCJIEAOBAHHE, COOHPATh YCTAHOBKY H
BLITIONIHATL H3MeEpeHHA, cJedyd MNpeIokeHHOMy [1aHy, (QHKCHpPOBaTh
PE3YALTATBI 10y YeHHOH 3aBHCHMOCTH B BHAe Tabmul H rpadHKos,
JeNaTh BBIBOJRI 10 pe3ylibTaTaM HCCJIeToBaHHA;

NMPOBOZIHTE KOCBEHHBIE H3MEpeHHA (H3HYeCKHMX BeJHUMH (y/ienbHasA
TEIUIOEMKOCTE  BEIIECTBA, COMPOTHBIEHHE [IPOBOJHHKa, pafoTra H
MOIIHOCTh 3NMEKTPHYECKOro TOKa): IMJaHHpPOBaTh H3MEPEHHA, coOHpaTh
SKCIIEPHMEHTAIBHY 10 Y CTaHOBKY, cliedys MpelIokKeHHo HHCTPYKLIHH, H
BbIYHCIATH 3HAYEHHE BEJIHYIHHBI,

co0niofiaTh NMpaBHIa TeXHHKH Ge3oracHocTH MpH padoTe ¢ nalopaTopHbIM
obopymoBaHHEM:

XapaKTepH30BaTh [PHHLIMIBLI  JeHcTBHA  H3YYEHHBIX NpPHOOPOB H
TEXHHYECKHX YCTPOHCTB ¢ OMOPOH HAa HX OMHcaHHA (B TOM WHCIE:
CHCTEMa OTOIUJIEHHA JOMOB, THIPOMETp, rapoBas TypOHHa, amIiepMerp,
BONBTMETP, CUETUHK O3JIEKTPHUECKOH DHEPTHH, 3JIEKTPO00CBETHTEIbHbIE
MpuBOpPbI, HarpeBaTelbHbIE 3NEKTPOIPHOOPH! (IPHMEPLL), 3MEKTPHYECKHE
Tp e0XPaHHTEH, J1eKTP OMAaTHHT, JeKTPoBHIaTeNb [IOCTOAHHOTO TOKa),
HCIONB3YA 3HAHHA O CBOHCTBAX (PH3HYECKHX ABJIEHHH H He0OXOaHMBbIE
GirzH1ecKHe 3aKOHOMEPHOCTH;

pacrosHaBaTh TIPOCThIE TEXHHYECKHE VYCTPOHCTBA H H3IMEPHTEINbHbIE
MpuGopel MO cXeMaM M CXeMaTHYHBIM pPHCYHKaM  (JKHAKOC THBII
TEPMOMETP, TEPMOC, TICHXPOMETP, THIPOMETP, JABHTaTe€/lb BHYTPEHHEr0
CropaHHA, 3MeKTPOCKOIL, PeocTaT), COCTABIATE CXEeMbl 3JIeKTPHYEeCcKHX



Lieref ¢ MociaeoBaTeNbHbIM H MapaiieJbHbIM € OeJHHEHHEM 3/IEMEHTOB,
pasiHYad y cI0BHbIE 0003HAYEHHA HJIeMEHTOB MNeKTPHYECKHX LIerleH;
NMPHBOJHTL  MpHMepbl  (HaxofuTh  HHpOpPMALHIO ©  TPHMEpax)
MPaKTHYECKOTO HCIMOMB30BAHHA (H3HYECKHX 3HAHHH B [OBCEJHEBHOI
KH3HH 114 obecrieueHHA 6e30MacHOCTH NpH ofpaneHHH ¢ npuéopamH H
TeXHHYECKHMH YCTpoHcTBaMH, cOXpaHeHHsA 3/10poBb H cobnofieHHs
HOPM 3K0JIOTHYecKOro MoBejleHHA B OKpy&Kalo e cpefie:

OCYHIeCTRIATE MoHcK HHpopMalmH (H3HYecKoro cofgepkaHHA B
IlHTepHeTe, Ha OCHOBE HMEWIIHMXCA 3HAHHI H TYTEM CcpaBHEHHA
JOMOJHHUTENBHBIX ~ HMCTOYHHKOB  BbIJIEATE  HH(pOpMAL[HIO, KoTopas
ABIAETCA [P OTHBOP €MHBOIT HITH MOMKeT ObITh HEJOCTOBEPHOH;
HCITO/1B30BaTh IMPH BBIMOJHEHHH Y ueOHbIX 3a/iaHHil Hay YHO--TIOTTY JIAPHY KO
HTepaTypy (H3HYecKoro cofepkKaHHA, CclpaBoUMHblE MaTepHalbl,
pecypcebl ceTH IIHTepHET, BlajeTh NMpHEMAMH KOHCTIEKTHP OBAHHA TEKCTA,
rpeoGpa3zoBaHia HH(oOpMaLTHH H3 OHOIT 3HAKOBOI CHCTEMBI B JIPYIYIO;
CO3/1aBaTh COOCTBEHHBIE IMHCBMEHHBIE H KPATKHE YCTHBIE cOOOHIEHHA,
obobmaa HHpOpMALMIO H3 HECKONBKHX HCTOUMHHKOB (H3IHYEecKoro
coflepKaHHA, B TOM uHcae [MyONHMYHO TPECTABIATE PE3YIIbTaThl
MPOEKTHOI HIH HCCNeq0BaTe/IbCKOIl JAEATENBHOCTH, TPH 3TOM IPaMOTHO
HCITOIB30BaTh H3YUEHHBIH TMOHATHIHBIA  armapaT Kypca  QH3sHKH,
COITP OBOAJIaTh BEICTYILIEHHE ITp €3 eHTaljHei;

NMPH  BBIMOIHEHHH YYeOHBIX TNPOEKTOB H HCCIEN0BAHHH (H3HYECKHX
MPOLIECCOB pacrpefenaTt o0A3aHHOCTH B TPYIIe B COOTBETCTBHH C
MOCTABIEHHbIMH 3afladyaMH, CIE/IHTh 3a BbINOJHEHHEM MIaHa JeHCcTBHH H
KOPPEKTHPOBaTb €ro, ajJeKBaTHO OLleHHBaTh coOCTBeHHBbIIT BK/Iaj B
IEATETEHOCTh TPYIMIbI, BBICTPAHBATh KOMMY HHKaTHBHOE B3aHMOJIEHCTBHE,
TPOABIAA FOTOBHOCTh Pa3pellaTh KOH (QIHKTLI.

K koHiy o0yueHHa B 9 KJacce rpeaMeTHbI€ Pe3yILTaThl Ha Oa30BOM YpOBHE
JIOJDKHBI OTpakaTh ¢hopMHPOBAHHOCTL V 00y YarOM{HXCA YMEHHI:

HCIIONB30BaTh TMOHATHA: CHCTEMa OTCYETA, MaTepHANbHAA TOYKA,
TPAEKTOPHA, OTHOCHTENBHOCTE MEXaHHYECKOro JABIAKeHHA, [edopmMaLpis
(yrpyrada, TulacTHUecKad), TpeHHe, LIeHTPOCTPEMHTEIEHOE YCKOpEHHE,
HEBECOMOCTE H TMEPETPY3KH, LIEHTP TAXKecTH, abcomoTHo TBEP/IOE TENO,
LIEHTP TAKecTH TBEPAOTro Tesa, paBHOBecHe, MexXaHHYeckHe KonefaHHa H
BOJHBI, 3BYK, HHQPa3BYK H YILTPa3BYK, 5JC€KTPOMAarHHTHBIE BOJIHBL,
IKaNa 371eKTPp OMATHHTHBIX BOJH, CBeT, GJIH3OPYKOCTE H JIalbHO30PKOCTh,
CIIEKTPBI HCITYCKAHHA H 1TOroMeHHA, anbda-, 6eTa- M raMma-H3my YeHHA,
H30TOIbI, A7iepHaA YHepreTHKA,



pasiHyaTh ABJEHHA (PABHOMEPHOE H HEPABHOMEPHOE IMPAMOJHHEHHOE
ABIDKEHHE, pPaBHOYCKOpeHHOe MNpAMOMHHENHOe OBIKEHHe, CBodogHOe
rajieHHe TeJ, pABHOMEPHOE JIBH/KEHHE 110 OKPYHHOCTH, B3aHMOJIEHCTBHE
TeN, peakTHBHOE JBH:KeHHe, KoledaTelbHOe IBHKEeHHe (3aTyXalolHe H
BbIHY#JIEHHbIE KonebaHHA), pe3oHaHC, BOJHOBOE JBIJKEHHE, OTpakeHHE
3ByKa, MpAMOJMHEHOe pacrpocTpaHeHHe, OTpayKeHHe M IIp eJIoMIeHHe
CBETa, IMOJHOE BHYTPEHHEe OTpaieHHe CBETa, pa3jokeHHe Oenoro cBeTa B
CIIEKTP M  CIIOKEHHE CIIeKTPalbHBIX LIBETOB, JIHCIIEPCHA CBeTa,
ecTeCcTBEHHaA pPaHoaKTHBHOCTh, BO3HHKHOBEHHE JIHHEHYATOro crieKTpa
H3JTY YEHHA) 10 OMHCAHHK HX XapaKTePHbIX CBOHCTB H HA OCHOBE OIMLITOB,
IEMOHCTPHPYIOUHX JaHHOoe (Qi3HYecKoe ABIeHHE;

pacrio3HaBaTh [IPOABJIEHHE H3IYYeHHbIX  (U3HUECKHX  SBJIeHHIT B
OKpykawueM MHpe (B TOM uHcae ¢(H3HYecKHe ABIEHHA B TNpHpoIe:
MPHIHBbLI H OTJHBbI, JIBHAEHHE IJIaHET CONHEYHOH CHCTEMbI, PEAKTHBHOE
ABIDKEHHEe JKHBBIX OpraHH3MOB, BOCIIPHATHE 73BYKOB JKHBOTHBIMH,
3EMIETPACEHHE, CElICMHYECKHE BOJHBI, LIYHAMH, 3X0, LIBETa TeJ,
OITTHYECKHEe ABJIeHHA B TpHpopde. OHoIOrHYecKoe JeficTBHEe BHIHMOTO,
yApTPpagHONIETOBOIO M PEHTreHOBCKOI0 HM3JIYYEHHIl, €CTeCTBEHHBIH
pamHOAaKTHBHEII (OH, KOCMHYECKHE JVYH, pPagHOaKTHBHOE H3ITy1eHHE
MPHPOAHBIX MHHEPAJOB, JAEHCTBHE pajJHOAKTHBEHBIX H3Iy4YeHHIT Ha
OpraHH3M 4eJ0BeKa), MPH 3TOM [EPEBOJMTEH MPaKTHYECKYIO 3a7avy B
yueOHY 10, BBIJIEJIATh CYIECTBEHHBIE CBOFCTBA (TPH3HAKH) (PH3HYECKHX
ABNEHHIT,

OITHChIBATh H3YY€HHBIE CBOIICTBA TN H (PH3HYECKHE ABIEHHA, HCITOMb3Y A
(pH3HvecKHe BeJHYHHBI (Cpe/lHAA H MIHOBEHHadA CKOPOCThH Teja IIpH
HEpaBHOMEPHOM JIBIGKEHHH, VCKOPEHHE, TepeMelieHHe, IyTb, VITIOBadA
CKOPOCThb, CHIa TPEHHA, CHIA YIPYrocTH, CHIA TAKECTH, VCKOPEHHE
CBODOJIHOTO TIaZleHHA, Bec Teda, HMITYJbC Teda, HMIYJbC CHIIBL,
MexaHHYeckas pabora H MONHOCTH, TOTEHIHaAbHAA 53HEPTHA Tena,
MOJHATOrO Haj TMOBEPXHOCTHIO 3€MIH, MOTEHLMHAAbHAA SHEPTHA C/KaTOI
MpYAMHbI, KHHETHYECKAA SHEPIHA, I10JHad MeXaHHYecKasa HSHEpPIryA,
MepHo H YacToTa KoaebGaHHH, JMHHA BOJIHBI, FPOMKOCTh 3BYKa H BBICOTA
TOHA, CKOPOCTh CBETA, MNOKa3aTENb IMPEJOMIEHHA CPERl), INMPH OMHCaHHH
MpaBHILHO TPaKTOBaTh (HIHYECKHH CMBICT HCIIOMB3YEMBIX BEJHYHH,
ofo3HavYeHHA H €HHHLB! (PI3HYECKHX BEIHMYHH, HaxoHTh (opMybl,
CBA3BIBAIOIIHE JIAHHY 0 (PH3HYECKYIO BeJHYHHY ¢ JAPYIHMH BeJTHYHHAMH,
CTPOHTD rpayHKH H3Y YEHHBIX 3aBHCHMOCTEH (PH3HYECKHX BETHMYHH,
XapaKkTepH30BaThL CBOFICTBa Tel, (HIHYECKHE ABIEHHA H IIPOLIECCHI,
HCIIONB3YA 3aKOH COXpPAHEHHA SHEPrHH, 3aKOoH BCEMHPHOTO TATOTEHHA,



MPHHLMIT  CYMEPIIOSHLIMH - CHII, TNPHHLMHIT OTHOcHTelbHOCTH [ amines,
3aKoHbl HbI0TOHA, 3aKOH COXpaHeHHA HMITYbca, 3aKOHbl OTPaKEHHA H
MpEJOMIEHHA CBETA, 3aKOHBI COXPaHEHHA 3apA10BOT0 H MAcCOBOTO HHCE
MpH AAEPHLIX peakLAX, [pH 3TOM JaBaThk CIOBECHYX (QOopMYIHPOBKY
3AKOHA H 3aIHChIBaTh €r0 MaTEMaTHYECKOE BbIpajk eHHE,

o0BACHATE (3HYecKHe Mpoliecckl H CBOIICTBA Tell, B TOM 4HCIle H B
KOHTEKCTe CHTYALHII MpaKTHKO-0pHEHTHP 0BAHHOTO XapaKTepa: BblABIATE
MPHYHHHO--CJIeJICTBeHHbIE  CBA3M, CTPOMThL oO0BAcHeHHe H3 2-3
JIOTHYECKHX MIaroB ¢ OMopoi Ha 2—3 H3YYeHHBIX CBOHCTBA (PH3HYECKHX
ABIEHHI, (PIH3HYECKHX 3aKOHOB HIIH 3aK OHOMepPHOCTelT,

pemarh pacdéTHble 3adaud (omHpalomMecd Ha CcHcTeMy M3 2-3
ypaBHEHHIT), HCITOB3Y 3aKoHbl H opMy b, cBs3blBatomte QrsHuecKHe
BEMHYHHLEI: HA OCHOBE aHAIH3a YCJOBHA 3aJadud 3arlchiBaTh KpaTkoe
VCJIOBHE, BBIABIATE HEJOCTAOUHE HIH H30BITOYHbIE [laHHbIE, BbIOHpaATH
3aKOHBI H QopMyJIbl, HeOOXOOHMBIE JUIA PelleHHs, MPOBOJHTL PAcuEThl H
OLIGHHBATh PEAMCTHYHOCTH MOJYYEHHOr0 3HaueHHA  (H3HYECcKOi
BETHTHHEIL,

pacrio3HagaTh IPOGIEMBI, KOTOPbIE MOKHO PEWHTL IIPH  [TOMOLIH
(IBHYECKHX METO/IOB, HCIIONB3YA OMHCAHHE HCCIeJOBaHH:A, BbIJIENATE
MpOBEPAEMOE TIPEANIONOAKEHHE, OLIEHHBAThL [PABHIIBHOCTE  TTOpAJKa
MPOBENEHHA HCCIENOBaHHA, [elaTb  BBIBOABI, HHTEPIPETHPOBATEH
PE3VIALTaThl HAOIOEHH H OITbITOB,

MPOBOAHTE OMNBITEI M0 HaOmofeHH© (H3HYECKHX ABNeHHIT HIH
(H3HYECKHX CBOICTE Ten (H3ydeHHe BTOoporo 3akoHa HeloToHa, 3aKoHa
COXpaHeHHs 3HEPIHH, 3aBHCHMOCTb TepHOja KosebaHHIl MNpyXHHHOIO
MAaATHHKA OT MAcchl Tpy3a H KECTKOCTH MPYKHHBI H HE3aBHCHMOCTh OT
AMIUTHTY/Ibl MaIbIX KoJieGaHHI1, NMpAMOJIHHEITHOE pacrpocTpaHeHHe CBETa,
paznoieHHe Oenoro cBeTa B CIIEKTP, H3y4eHHEe cBOIICTB H300pakeHHA B
TUIOCKOM 3€pKajie H CBOMCTB H3o0padeHHa rnpeamera B colHparonef
JHH3e, HaOmioJeHHe CIUVIOMHBIX H JNHHEMIATHIX CIeKTPOB H3IYUEHHA):
caMocToATENbHO coOHpaTh yCTAaHOBKY M3 H30biTOouHOro Habopa
ofopygoBaHHA, OMNHCBIBATH X0 ONbITA H €ro  pe3yabTaThl.
(hopMyIHPOBATh BbiBOJIbI,

MPOBOIHTE MPH HEOOXOAHMOCTH CEepHIO MPAMBIX H3MePeHHI1, orpeenas
CPE/IHEE 3HAYEHHE H3IMepAemMoH BenHuMHbl ((POKYcHOE paccTOAHHE
coOuparomeil nHH3LI), O0OOCHOBBIBATH BeISOp criocoba mMepeHHA
(r3MepHTENBEHOTO NpHbopa);

MPOBOAHTE HCCIeNOBaHHE 3aBHCHMOCTEN (H3HYeCKHX BEeJHYHH C
HCITOb3 OBAHHEM TMPAMBIX H3MEpEHHH (3aBHCHMOCTh TIYTH OT BpPEMEHH



MpH paBHOYCKOPEHHOM JBHAKEHHH 0e€3 HadalbHOH CKOpPOCTH, TepHO/a
KonebaHHiT MaTeMaTHYecKOro MaATHHKa OT AMHBI HHTH, 3aBHCHMOCTH
yria oTpa:KeHHA CBETa OT yIJja MajieHHA H VINa NpenomieHHa oT yria
NnajieHHa): IUTaHHPOBaTk HCCIeJoBaHHEe, CaMOCTOATENLHO COOHpAaTh
YCTAHOBKY, (HKCHpPOBaTH PE3VABTATHI  TOJMYYEHHOH  3aBHCHMOCTH
diuueckHX BenMYHH B BHje Tabmiy M rpadHKoB, J1eNaTh BbIBOJEI I10
pe3yabTaTaM HCCJIeZJOBaHHA;

MPOBOAHTL KOCBEHHbIE H3MepeHHS (H3HYeCcKHX BeJHM4HH (cpeaHaAs
CKOPOCTH H VYCKOpPEHHE Tena T[IpH pPaBHOYCKOPEHHOM JIBH/KEHHH,
YCKOpeHHe CBODOJHOIO MajieH s, KECTKOCTh TPYKHHBI, Ko3(ddHLpeHT
TPEeHHA CKONbKEHHA, MexXaHHuUeckad padoTa M MONIHOCTh, YacToTa H
rnepHoyi kKosjnefaHHilT MaTeMaTHYecKoro H IMPYAHHHOIO MAafTHHKOB,
orrTHYecKad cHaa  cob0Hpaomel  JHH3BL,  PagHOaKTHBHBIN  (oH):
TUIAaHHPOBATh HM3MEPEHHA, COOHpaTh 3KCIEPHMEHTANIBHYH0 YCTaHOBKY H
BBLITTONHATL H3MEPEHH:A, cleya MpenoAkeHHOH HHCTPYKLHH, BEIMHCIATE
3HAaYEHHE BEJIHYMHBI H aHATTH3HPOBATh IMOJIYYE€HHBIE PE3yIbTaThl € YUETOM
3aJaHHOH MOTp e MHOC TH H3MED EHHIT.

cobnonaTh NMpagHIa TeEXHHKH Ge3oracHoCTH 1pH paboTe ¢ 1aGopaTopHbIM
00OpyI0BaHHEM:

pa3sHYaTh OCHOBHBIE MPH3HAKM H3YUYEHHBIX (H3HYECKMX MOJENIei:
MaTepHalkHad To4Ka, aGCONIOTHO TBEPAOE TENO, TOYEMHBIH HCTOMHHK
CBETA, JYY, TOHKad JIHH3a, IUIAHETAPHAA MOJAETb aToma, HYKJIOHHAA
MOJI€lb ATOMHOIO AJpa;

XapaKTepH30BaTh TMPHHLMIEI  OCHCTBHA H3VYEHHBIX TmpHOOpPOB H
TEXHHYECKHX VCTPOICTB ¢ orMopoH Ha HMX oOMHcaHHA (B TOM YHCIIE:
CIHAOMETP, AaTYHKH TMOJ0MKEHHA, PAaccTOAHHA H YCKOPEHHA, paKeTa,
3X0JIOT, OYKH. IepHcKor, (oToarmapaT, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, [03MMeETp, Kamepa BHnbcoHa), HCMONBIYA 3HaHHA O
coiicTBax  QusHueckHx ABMeHHH M HeoOxogumbie  (H3HUecKHE
3AKOHOMEPHOCTH:

HCIONB30BaTh CXEMbI H CXEMAaTHYHBIE PHCYHKH H3VYEHHBIX TEXHHYECKHX
YCTPOFCTB, H3MEPHTENbHBIX MPHOOPOB H TEXHOJIOTHYECKHX IIPOLIECCOB
MpH pemeHHH yueOHO--MpaKTHYECKHX 3a/ad, ONTHYECKHE CXEeMbl 114
MocTpoeHHA H300p azKeHHI B IUTOCKOM 3epKaJe H coDHparoeil THH3E,
NPHBOAHTR  MpHMepbl  (HaxojauTh  HHpOpPMALHIO O  [PHMEpax)
MPaKTHYECKOTO HCIOMB30BaHHA (IBHYECKHX 3HAHM B MOBCEJHEBHOIT
AH3HH 1A obecrnieyeHHa Ge3oriacHoCTH npH obpanieHHH ¢ npHbopaMH H
TeXHHYECKHMH YCTpOoiicTBaMH, COXpaHeHHA 370poBhA H coONIOAeHHA
HOPM 3KOJIOMHYECKOI0 MOBEJIEHHA B OKpY/Kalol e cpefie.



OCYMECTBAATh TMOHCK  HHQOpMamH  QH3HYECKOro  cofliepiKaHHA B
IHTepHeTe, caAMOCTOATENEHO (OPMYIHPYA MOHCKOBLII 3arpoc, HAXOHTE
Iy TH OTPEAEIEHHA A0CTOBEPHOCTH MOy YeHHOH HH(popMAaLIHH Ha OCcHOBE
HMEIOUIHX A 2HAHHI H JOTOMHHTENBHBIX HCTOMHHKOE;

HCIIOb30BaTh MPH BHIMOMHEHHH Y 4e0HBIX 3ajaHHIT Hay YHO--TIONY TAPHY IO
MTEpaTypy  (PH3HUYECKOTo  cOfiepHKaHMA, CIIPABOYMHBIE  MaTepHalbl,
pecypchl cetH IIHTepHeT, BnageTs MpHEMAaMH KOHCITEKTHP OBaHHA TEKCTa,
rpeoGpazoBaHHA HH(OPMALIHH H3 OJJHOI 3HAKOBOI CHCTEMBI B IPYIYIO;
co3/1aBaTh COOCTBEHHbIE MMHCbMEHHbIE H YCTHbIE cOOONEHHA Ha OCHOBE
HHpOPMALIHH H3 HECKOIbBKHX HCTOYHHKOE (IEHUYECKOro COJiepiaHis,
Iy 6/ IMHO MpeJcTaBMATh Pe3VIbTaThl MPOEKTHOH HIIH HccleJ0BaTeNbCKof
HEATENBHOCTH, [PH  5TOM  [PAMOTHO  HCIONB30BaTh  M3YUeHHbIH
MOHATHIHLII armapaT H3y4YaeMoro pasjena (H3MKH H COMPOBOAJIATH
BBICTYIUIEHHE TIpeseHTauMeii ¢  y4érom ocoOeHHocTeHd ayAHTOPHH
CBEpP CTHHKOB.
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