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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IET0 0Opa30BaHUs COCTaBJIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToM (deneparbHON
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojgaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue mporpaMMsl 1o (pU3MKe HarpaBiieHO Ha (POPMHUPOBAHKE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYMUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
0o0ydeHHUs, a TaKXKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHbIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHMUsL.

[TporpamMa 1o (M3MKE yCcTaHABJIMBAET paclpeseieHne ydyeOHOro MaTepualia 1Mo TojaaMm
oOyueHust (1o Kjaccam), NpeAjsaraeT IPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKON MTOMOIIN YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pH3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosorueli, acTpoHoMHEH U (PU3NYECKON reorpadueil, BHOCUT BKIJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOI0 METoJa
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa U3 IMaBHBIX 337a4 (PU3MYECKOro 00pa3oBaHMs B CTPYKType 0OLIero odpa3oBaHus
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHONW TPAMOTHOCTH M WHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE MPEIOAaracT OBJIAJACHHUE CIIECAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

e HAYYHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e MHTEPHPETUPOBATH JaHHBIE U MCIIOJIb30BaTh HAay4UHbIE JOKAa3aTeJIbCTBA JJIs MOJYyYCHHS
BBIBOJIOB.

[lenn u3yueHuss (U3MKM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa30BaHUs OIpPENETICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemenust Poccuiickont denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

e MpuoOpeTeHHEe NHTEPECA U CTPEMIIEHHS 00YUarOIIMXCsl K HAyUHOMY U3Y4YEHHIO IPUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE IIPEJICTaBICHMM O HAy4HOM METOJE TMO3HaHuid U (HOpMUpPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (QopmMHupoBaHME HAYYHOTO MHMPOBO33PEHMS KaK pe3ysibTaTra HM3Y4eHHUs] OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmupoBaHUE MPEICTaBICHUNA O POIU (UMKHU AJI Pa3BUTUS JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

e pa3BUTHE TNPEIACTABICHUH O BO3IMOXKHBIX cdepax Oyaymed mnpodeccuoHanbHON
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOI, MOATrOTOBKA K AajbHeWieMy oOyueHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STUX Lened mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00€CIIEUYNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:



e mpuoOpeTeHHe 3HAaHUH O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuOOpEeTeHHE YMEHUH OMUCKHIBATH U OOBICHATH (PU3HUECKHUE SIBIICHUS C UCIIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PCIICHUS NPOCTCHINNX pacuYETHBIX 33Ja4 C HCIOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BHUTHE YMCHHI HAOIIOAATH MPUPOHBIC SBJICHHS M BBIIOJHSITH ONBITHI, TAOOPATOPHEBIE
paboThl M SKCIEpUMEHTANIbHbIE HCCIEIOBAaHUS C HCIOJb30BAHUEM H3MEPUTEIbHBIX
puOOpoOB;

e OCBOEGHHME MPUEMOB pPadOTHl ¢ HHGMOpManued (U3NYECKOro COAEP)KAaHUS, BKIIOYAs
UH(OPMAIIHIO O COBPEMEHHBIX TOCTIKEHUSIX (PU3UKH, aHATH3 U KPUTUIECKOE OTICHIUBAHKE
nHpopmanuu;

e 3HAKOMCTBO CO chepamMu MpoheCcCUOHATHLHON ACSITEIILHOCTH, CBA3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha usydyenue ¢usmku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3uke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, Y4UTENb JIeJaeT BbIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4arOIInXCs, CIIUCKA SKCIIEPUMEHTATBHBIX
3aJJaHMid, TIPe/IaraeMbIX B PAMKaX OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

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

®usnka — Hayka o mpupone. SBneHus npupozasl. GusnyecKue SIBICHUA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3mepenue Qusnueckux BenuuuH. Duznueckue MNpUOOPBHIL.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢usuka m gpyrue ecTecTBEHHbIE HAayKM M3Yy4aroT Hpupoay. EcTecTBEeHHOHay4HBbIi
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCHEpPUMEHT IO IPOBEpKE TuUIoTe3, OO0bsAcHeHHe HaOmromaemMoro spieHus. OnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.
1. Mexanuueckue, TEIUIOBbIE, JICKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUSI.
2. ®usuyeckue NpHOOPHI W TPOIEAYpa MPSAMBIX H3MEPECHUN aHAJIOTOBBIM U ITU(GPOBBIM
puoOpOM.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue HEeHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mproopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MabIX TEN.
W3mepenne Ttemneparypbl OpU IOMOILIM JKUJKOCTHOTO TEPMOMETpa M JaT4yHKa
TEeMIIepaTypHhI.
6. IlpoBemeHue wuccineAOBaHUS N0 TPOBEPKE THUIMOTE3bl: JANbHOCTh TMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJEKYJbI, MX pa3Mepbl. OMBITHL, 10KAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JIBHKEHHUS YaCTHI[ C TEMIIEpaTypoil.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEHM U  TBEPABIX
(kpucTayTnyeckux) Teia. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

agrwbdE

Hemoncmpayuu.
1. HaOmronenue GpOyHOBCKOTO JABHKEHHMSL.
2. Ha6mronenue nuddy3un.
3. HaOmionenue sBiIeHH, OOBSICHAIOMIUXCS MPUTSHKEHUEM WIM OTTATKUBAHHUEM YaCTHIL
BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).
2. OmpITh IO HAOIIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.
Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
MexaHnueckoe MIBIMKEHHE. PaBHOMEpHOe W HepaBHOMEpHOe JBIKeHHE. CKOpOCTb.
Cpenssisi CKOPOCTb MPH HEPABHOMEPHOM JBUKEHHUH. PacyéT myTH v BpeMeHH IBUKEHUSI.



SlBnenue wHepuuu. 3aKoH WHepUUH. B3aumojeilicTBue Ten Kak MpUYMHA H3MEHEHHS
CKOpOCTU JIBMKEHHUs Tell. Macca kak mMepa MHEpTHOCTH Tena. I[lnotHocth BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepuCTHKa B3auMojeulcTBua Teil. Cuna ynpyroctd W 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX 11O OJHOM MPSIMOiA.
PaBunoaeiictByromas cuin. Cua Tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
1 TEXHHKE.

Hemoncmpayuu.
Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
N3mepeHue cKopocTH MPSIMOJIMHEHHOTO IBUKEHHUS.
HaburoneHue sBiaeHUS] MHEPIUH.
HaOnroneHue u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue CKOPOCTH PABHOMEPHOIO MBM)KEHHUS (IIapuKa B HKHUJIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmnpeneneHue cpeAHel CKOPOCTH CKOJIbBKEHHMsS Opycka WM IIapuKa 10 HAaKJIOHHOM
IJIOCKOCTH.
OnpezneneHue WIOTHOCTU TBEPAOIO Tea.
OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (nedopMaiiu) MpYXKHHBI OT
HPUII0KEHHOM CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHMSI CKOJIbKEHHSI OT Beca Teja U
XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHbILIEHUS U YBeJIMUEeHUs AaBieHus. [laBienue raza. 3aBUCMMOCTb
JaBJICHUS ra3a oT 00bEMa, Temreparypsl. [lepenada napneHus TBEPABIME TEIAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMaTmueckue MaliumHbl. 3aBUCUMOCTb JABJICHUS KHUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['wiapaBnuueckue
MEXAHU3MBI.

AtMocdepa 3emuin u arMmocdepHoe AaBieHue. [IpHunHBI CyIIeCTBOBaHHS BO3AYIIHOMN
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JelicTBHE )XUIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTankuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
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Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTYPHI.
[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo01aronirecs: CoCy/Isl.
I'mppaBnuyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Tella U IMIIOTHOCTH
JKUJTKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.
8. VYcrnoBwue miaBaHus TeJ: IIaBAHUE WITH IMIOTPY)KEHUE TEJT B 3aBUCUMOCTH OT COOTHOIICHUS
MJIOTHOCTEN Tea U KUJKOCTH.
Jlabopamopnwvie pabomot u onvimel.

ok wndE
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1. HUccnemoBaHue 3aBUCMMOCTH Beca Tela B BOJAE OT 00BbEMa MOTPYKEHHOU B KHIKOCTh
YacTH TeJa.
Omnpenenenne BpITAIKMBAOLIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B )KUJKOCTb.

3. IlpoBepka HE3aBUCHUMOCTHU BBITAJIKUBAIOIIEH CHUJIBI, AEMCTBYIOUICH HA TEJIO B KUAKOCTH,
OT Maccsl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKUBAIOIIECH CHIIbI, JEUCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH Tejla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYHPOBAHME JIOAKUM U OIpEAE/iCeHUuE €&
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pbIyar, 0J0K, HAaKIOHHAS MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHneHnue mpaBwiIa paBHOBEeCHsS pbluara kK OJoKy. «3o0sioToe TpaBmio» MexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpanienue o1Horo
BU/Ia MEXAHUYECKOW SHEPIUH B IpYrol. 3aKOH COXpPaHEHUsI SHEPTUU B MEXAHUKE.

N

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnusie padbomot u onvimol.
1. Ompenenenuie pabOThl CUIBI TPEHHS TPU PABHOMEPHOM JABI)KEHMHM Tela IO
TOPU30HTAILHOM TOBEPXHOCTH.
2. HccnenoBanue yciaoBHiA paBHOBECHS phlyara.
3. Wsmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.
8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE NOJ0XKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyJl. OTbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminaeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra3oB, ®HUIKOCTEN U TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHMEe M KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIupeHNe U CXKATHE.

Temneparypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YacCTHLL.
Buytpennss sneprust. Crioco0bl M3MEHEHHsI BHYTPEHHEH SHepruu: Tervionepeiada i CoBepIIeHne
paboTel. Buael Terionepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonnyecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BeLIECTBA. TeIIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. IlnaBrneHue m oTBepAeBaHHE KPUCTAJUIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHHUS.

Braxxnocts Bo3ayxa.

OHeprus TOIMBa. Y ieibHasl TENJI0Ta CTOPaHMUSL.

[Tpunuuner paGotsl TeruioBbix asuratenei KIIJ[ TtemmoBoro nBurarens. TeruioBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.
1. HaGmronenue GpOyHOBCKOTO JABHKEHHS.



Habmonenue nuddysun.
Habmroienue siBieHnii cMauMBaHMsI U KaWUTSIPHBIX SIBJICHUI.
Haburonenune TemioBoro pacivpeHus Ted.
V3meHeHune AaBlieHus Ta3a pu U3MEHEHUHN 00bEMa U HArpeBaHUH UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunb! Teruionepenayn.
OxJtaxieHue Ipyu COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOnroneHue KUIEHUS.
12. HalGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOIIOIEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JaBIEHUS BO3JyXa OT ero o0béMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka THMNOTE3bl JUHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJOMKA IKUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.
7. HaOmropenue m3MeHEHUs BHYTPEHHEW SHEPrHH Tela B pe3yibTaTe TEIUIONepenadyd u
paboThl BHEITHUX CHII.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.
9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJON MPH TEIUIOOOMEHE C HAarpeThIM
METAJUIMYECKUM LUIUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoiiecca uCHapeHusl.
12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

Onektpusanus Ten. J[Ba poaa s5eKTpuueckux 3apanoB. BzaumonencTBue 3apsiKeHHBIX TE.
3akon Kynona (3aBUCUMOCTh CHUJTBI B3aUMOJICHCTBUSI 3apsDKCHHBIX TEJI OT BEJIMYUHBI 3apsiIoB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe nojie. Hanpspk€HHOCTh anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3yiekTpudeckuil 3apsa. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS HJIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOro TOKa. McTouHukH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOrO0 TOKa (TEMIOBOE, XUMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DleKTpuueckoe HamnpsbkeHue. ConpoTHBIICHHE
INPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemlecTBa. 3akoH Owma uisi ydacTka LeMu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MoHOCTH AsieKTpudecKkoro Toka. 3akoH Jxoymns—Jlenma. DnexTpuueckue 1enu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3auMOJElCTBHME MOCTOSHHBIX MarHuTOB. MAarHuTHOE MoJIe.
MarunuTtHoe noJie 3eMIJIM U €ro 3HaueHHe JJ1s ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPAHCHIOPTE.

CoNoORRWN

agrwdE



Oneitel  @apanes. SBiaeHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuno  JleHna.
OnektporedHeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

CoNoO~WNE
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DJIeKTpHU3aus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.

[IpOBOIHUKY U TUBTEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cToYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "a30BBbIii pazps.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHne 31eKTpUYECKOro HaIpsIKEHUsI BOJIbTMETPOM.

. Peoctat u mMara3uH cCOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MonennpoBaHue HEBO3MOKHOCTH Pa3ACIICHUs ITIOJIOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX NOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe noJje Toka. JJIeKTPOMArHuT.

. JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHSI.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomovt u onvimol.

ouhkwndE

10.
11.
12.

13.
14.
15.
16.

OnbITh! IO HAOIIOAEHUIO 3JIEKTPU3ALUH TEJ HHAYKIUEH U IPU CONPUKOCHOBEHHH.
Hccnenoanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA TPOBOJAHUKH U JUJIEKTPUKU.

CO6opka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHHUe CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, UAYILErO 4epe3 Pe3UCTOp, OT CONPOTHUBICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMTPOTUBIIEHUS IPOBOIHUKA
OT €ro JUINHBI, IIJIOLa/I OTIEPEYHOT0 CEUEHUS U MaTepHaa.

[TpoBepka mpaBuiIa CIOXKEHHUS] HAIPSHKEHUH NP MOCIEI0BaTEIbHOM COEAMHEHUHN JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenne paboThl AEKTPUUECKOTO TOKA, UAYIETO YEPE3 PE3UCTOP.

OnpeneneHre MOITHOCTH IEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO YEpeE3 JIAMIIOUKY, OT HaNpsKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO IOJISt TIOCTOSTHHBIX MarHUTOB MPH UX 00BbEIMHEHUN U Pa3/ICIeHUH.
HccenenoBanue 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnpITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKU C TOKOM M
MarHuTa OT CHJIbI TOKA U HallpaBJIEHUS TOKA B KaTyILKeE.

18. M3yuenue AelicTBUS MarHUTHOTO IOJISL HA TPOBOJIHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl JEKTPOIBUTATESL.

20. Uzmepenue KI1J] anexkTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITBl 1O HUCCIEAOBAaHUIO SIBJICHUS 3JEKTPOMAarHUTHOW HWHAYKLHMH: HCCIIEAOBaHHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPaBJIECHUS UHAYKIIMOHHOIO TOKa.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHomepHoe
npsiMoJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOycKOpeHHOE mpsiMmosinHeliHOe aBrkeHne. CBoboaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon m vacrora obOpamienus. JImHelHas u
YIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IIpnHnmn
CyNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHIIa TPEHHUS TTOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO IaJIeHUsl.
JBuwxenue manet Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpy3Kku.

PaBHOBecue MaTepuanbHOM TOYKU. AOCOMIOTHO TBEPOE Teno. PaBHOBecHue TBEPAOTO Tea
C 3aKpeIIEHHON OChIO BpauieHusi. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec tena. M3meHenune ummynbca. Mmmynbce cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBMKEHHE.

Mexannueckass padota W MOIIHOCTh. Pabora cuil TshKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTreHumanbpHas 3HEprus cxxaroil npyxuHsl. Kunertndeckas sHeprusi. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHUe ITyTel U TPaeKTOPUH ABMIKEHHS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEeJI OTCYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBHXKEHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O JABUKECHHUS.

5. Habmronenue ABMXKEHMS Tella IO OKPYKHOCTH.

6. HaOnromeHne MeXaHWYECKUX SIBJICHUH, MPOUCXOIAIIMX B cucTeMe oTcuéra «Termexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (GU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS Tella OT MacChl TeNla U AEHCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU TIPU B3aUMOJCHCTBUH TENl.

12. Coxpanenue UMIysabca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. CoxpaHeHue UMITyJIbCca TP a0COITIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHne peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM Ia/ICHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MPU ABMKEHUH TeJla MO JHCTBUEM MPYKUHBI.



Jlabopamopuwie pabomot u onvimel.

©oN>

10.

11.

KoncTpynpoBanue Tpakta ajs pa3roHa 1 JajdbHEUIIero paBHOMEPHOIO IBU)KEHUS IapyuKa
HnIn TCIICKKU.

Omnpenenenue cpeiaHel CKOPOCTU CKOJBXKEHHs Opycka WM JBIJKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

Onpenenenne YCKOpEHHUsS Tella IpPH PABHOYCKOPEHHOM JIBIJKEHHUH IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JBIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu IpyU PaBHOYCKOPEHHOM JIBI)KEHUU 0e3 HadajabHOW CKOPOCTH
IIYTU OTHOCATCA KaK psAL HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC IMTPOMECIKYTKHU BPCMCHU
OJINHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUS CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOI'O JaBJICHUS.
Onpenenenne kodhduueHTa TPEHUS CKOIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS [P PABHOMEPHOM JIBIDKEHUU Tella II0
I‘OpH?;OHTElJIBHOfI IMOBCPXHOCTH.

Onpenenenne pabOThl CWIBI YOPYTOCTH MpH MOIBEME Tpy3a C HCIOIH30BAHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

W3ydeHue 3aKOHa COXpPaHEHUSI SHEPTUH.

Pa3nen 9. Mexannveckue Kojie0aHUsI U BOJHBI.

Konebarenbnoe aBmxenue. OCHOBHBbIC XapaKTEPUCTHKU KOJeOaHUI: MEpUOM, 4acToTa,
aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue kojebanus. BeiHykneHHbie kosebanus. Pesonanc. MexaHn4decKkue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

ook wndE

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnpocTpanenue MpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.
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Onpezaenenye 4acTOThI U EPHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KojaeOaHui NpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH IIEpUOJ1a KOeOaHUH MOABEIICHHOTO K HUTH TPY3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBHCHMOCTH Tiepuoja KojeOaHU NPYKUHHOTO MasTHHKAa OT Macchl

rpy3a.
[TpoBepka HE3aBUCUMOCTH TIepro/ia KOJICOaHUH Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChI

rpysa.

OnbITHl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh MEpUoJia KOoJeOaHui NPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

. VI3mepeHune yckopeHus: CBOOOHOTO MaJICHHUS.

Pa311e.11 10. DyIeKTPOMArHUTHOE 110JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE T0jie. DJIEKTPOMArHUTHbIE BOJHBL. CBONCTBAa 3JIEKTPOMATHUTHBIX
BoJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBs3H.



OnexkTpoMarHuTHas npupoza csera. CkopocTs cBeTa. BoaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. M3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBELI€e SIBJICHUS.
JlyueBasg mopens cBera. Mcrounuku cera. IIpsAMOIMHENHOE paclpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.
[Tpenomiienue cBeta. 3aKOoH NpesnomieHus cBera. [logHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA H
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenne 6enoro cBeta B criekTp. OnbiTel HetoToHa. C0KEHNE CIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpsamosnnHETHOE PaCIPOCTPAHEHNE CBETA.
OTtpaxxeHue cBeTa.
[Tomyyenue n300paskeHUit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/I.
Xox mydeil B cobuparolieii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toyuenue n300pakeHU C MOMOIIBIO JTUH3.
. Ilpunnun nelictBus oToanmnapara, MUKPOCKOIIa U TEJIECKOIA.
10. Mogens riiasa.
11. Paznoxxenue 0enoro cBera B CIEKTP.
12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJiia OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaJIeHusl.
N3yuenune xapakTepUCTUK U300paKEHUSI PEeIMETa B TIFIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTU yTila MPEJIOMJIEHUSI CBETOBOTO Jiyda OT yrja HaJeHUs Ha
TPAHULIE «BO3LYX—CTEKIIO».
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Ornpenenenne POKYCHOTO PACCTOSIHUS M ONTHYECKOW CUIIBI COOMpAIOIIen JTMH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITEl MO BOCHPUSTHIO IIBETAa MPEAMETOB IPH WX HAONIOJACHUU 4Yepe3 IIBETOBHIC
(GUIBTPBI.
Pa3nen 12. KBantoBble siBJIeHUSI.
OmnswiTel Pe3epdopaa u mmanerapuas moaens atoma. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
noJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakyu. 3aKOHBI COXPAHEHUS 3apsiI0OBOTO U MAaCCOBOTO YMCEN. JHEPIrus CBSI3U
aTOMHBIX sifiep. CBs3b Macchl U 3Hepruu. Peakuuu cunTtesa u aeneHus saep. MIcTouHuku sHepruu
Connua u 3B€31.

Snepnas snepreTuka. JleiicTBUA pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

CoNoR~WNE
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Hemoncmpayuu.



CHexTpsl U3Ty4eHHS U TOTJIOIIECHHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CrnexTp BoaOpo/Ia.

Habmroienue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus uznydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUCHHUS.
2. HccnemoBaHue TPEKOB: HM3MEpPEHHE OSHEPrHHM YacTUIBI IO TOPMO3HOMY IIyTH (110
dboTorpadusm).

3. H3mepenue paanoakTHBHOTO (QoOHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOTYTh TIPEAHA3HAYCH JJIsI CUCTEMATHU3AINH U 0000IIeHIS
MPEIMETHOTO COACPIKAHUS U ONbITA ACSITEbHOCTU, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢u3uKy, a TakKe Ui TOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY JK3aMEHY IO (U3UKE s
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpu n3ydyeHnu JaHHOTO MOYJISl PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUbI AE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS ECTeCTBEHHOHAy4Has TIPAMOTHOCTD:
OCBOEHHME HAYYHBIX METOJIOB HCCIIEJOBAHUS IBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBSICHATH (PU3MUECKHE SBICHUS, IPUMEHSS IOTyYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

IIpuHIMIIIAIBEHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pas3zella peain3yercs 3a CYET TOro,
4TO 00yYarOIIUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HaHUN pacro3HaBaTh U HAyYHO OOBACHATH (PU3HMUECKUE SIBICHUS
B OKPY’KaIOIIEeH MPUPOJIE€ U TOBCEIHEBHOMN KU3HU;

UCTIOJIF30BaTh HAy4YHBIE METOIBl UCCIEAOBAHUS (DU3MUYECKHUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HaWOOJE€€ BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3JIMUYHBIX HCTOYHUKOB HEPIMU Ha OCHOBE 3aKOHA
MPEBpALEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.

ok wnE



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue pu3uku Ha ypoBHE OCHOBHOTO 00IIEr0 00pa3oBaHMsI HAPABICHO HA JOCTHKEHHE
JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BATENbHBIX PE3YyIbTATOB.

B pesynpraTe wu3yuyeHus (PU3MKM Ha YPOBHE OCHOBHOTO OOHIEr0 0O0pa3oBaHUS Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTPHOTHYECKOT0 BOCIIUTAHUSA:

e — IMpOSBIEHUE HUHTEpeCa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
¢du3nUecKoil HayKu;

e —ILIEHHOCTHOE OTHOIIEHUE K IOCTHIKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa’skIaHCKOr0 U J1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

e — TOTOBHOCTb K 4AKTHBHOMY Y4YaCTHUIO B O6Cy)KI[CHI/II/I O6H.[CCTB€HHO 3HAYUMBIX H
ITHYCCKHX HpO6J’ICM, CBs3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
e —O0CO3HAHHMEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIHIIOB B ACATCIILHOCTHU y‘-IéHOI‘O;

e 3)3CcTeTHYeCKOro BOCIIUTAHMSA:

e —BOCIPUATHE ICTETUYECKUX KAaueCTB (PU3NUECKON HAyKU: €€ FTapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTI'O MO3HAHUS:

e —OCO3HaHHME LEHHOCTU (PU3NYECKON HAYKU KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e —pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATENILCKOM eI TeIbHOCTH;

e 5) popMupoBaHus KYJAbTYPbI 310POBbS M IMOIHOHAJIBLHOIO 0J1aroNmoJIy4Yns:

e — OCO3HAaHHE LIEHHOCTH 0e30macHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpe, Ba)XHOCTU MpaBUi O€30IaCHOTO TMOBEACHHS HA TpPaHCHOpTE, Ha Joporax, ¢
AIIEKTPUYECKUM U TEILJIOBBIM 000PYI0OBAaHUEM B JIOMAILIHUX YCJIOBUSX;

e —c(opMHUPOBAHHOCTH HaBbIKa pe(IECKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIUOKY M TaKOTo
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

e —aKTHMBHOE y4acTHE B PEIICHUH NMPAKTUYECKUX 3a/]1a4 (B paMKax ceMbH, 00pa30BaTEIbHON
OpraHM3aly, Topoja, Kpas) TEXHOJOIMYECKOM M COLMaIbHOM HANpaBiIeHHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3HMUECKUX 3HAHUH;

e —HHTEpEC K MPaKTUYECKOMY U3yUEHHIO IIpodeccuil, CBSI3aHHBIX C (PU3UKOI;

e 7)3K0JIOTMY€CKOT0 BOCIIUTAHUSA:

e — OpPHEHTAllMd Ha NpUMEHEHUEe (U3NYECKUX 3HAHWMM JUIsl pelleHus 3aJad B 00JacTH
OKpYXKarolllel cpesibl, INITAHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX BO3MOYHBIX MOCIIEACTBUIN
JUISL OKPYKAIOLIEH cpenbl;

e —OCO3HaHHME INI0OATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IyTel UX PelIeHus;

e §8) apanTanuy K U3MEHAIOIHUMCS YCJIOBHAM COLMATbHON U NPHUPOIHOM Cpeabl:

e — MOTPEOHOCTH BO B3aUMOJIECHCTBUU TPH BBHIIOJHEHUM HCCIEAOBAHUA M IPOEKTOB
(bu3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTUX;

e —IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;

e —noTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4YHclie (OPMYIUPOBATH UACH,
MOHSITUSL, TUTIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e —OCO3HaHHUE Je(HUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

e —IUJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

e — CTpeMJICHHWE AaHaJU3UPOBATh M BBIABIATH B3aUMOCBSI3U TNPUPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUU C Y4E€TOM BIUSHHS Ha OKPYXKAOLIYK CpPEIy, BO3MOYKHBIX

ri100aIbLHBIX TTOCIIEACTBHM.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEHHS mporpammbl o (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi y oOyuatomierocs OyayT c(hOpPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAlIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKHA OOBEKTOB (SIBJICHHIA);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIMU, OCHOBAHUS Il 0000IICHUS U
CpaBHEHHSI,

BBISBJISITH 3aKOHOMEPHOCTH WM TIPOTHBOPEYHS] B PAacCMaTpPUBAEMBIX (DaKTax, JAHHBIX H
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM,

BBISIBJISITH [IPUYUHHO-CIICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UYCCKHUX SIBICHUNA U
NPOIIECCOB, JIelaTh BBIBOJBI C HCIOJb30BAHUEM JCIHYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PM3UICCKIX BEITUYNH;
CaMOCTOSITENILHO BBIOMPATh crioco0 pelieHus yueOHoM Qu3ndeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB pEIICHUs, BBHIOOP HamOoJee TOIXOIAMICT0O C y4ETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKue AeiCTBHUA.

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MIO3HAHMS,

IPOBOJUTH 110 CAMOCTOSITEIIFHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIA (hHU3NIECKHU
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHUBATh Ha NPUMEHUMOCTh M JOCTOBEPHOCTh WMH(OPMALHUIO, TMOIYYECHHYIO B XOJIE
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIFHO (POPMYyIIMPOBaTH OOOOIEHHS M BBIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJII01eHNUs, OIIbITA, UCCIIC0BAHMS;

IPOTHO3MPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATh TPEATOI0KEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Padora ¢ undpopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, MHCTPYMEHTBl M 3alpochl MpH IMOHCKE M OTOOpE
nH(pOpMalLlMU WK JaHHBIX C YYETOM IPEAIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;
aHaJIM3UPOBaTh, CHUCTEMAaTU3MPOBATh M HHTEPHPETHPOBATH HH(OPMAIUIO pa3IUYHBIX
BUOB U (POPM TIPEIICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMalbHYIO (OpMY MpeacTaBleHHs HH(opMaruu u
WUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOKHBIMM CXE€MaMH, JAWarpaMMaMi, WHOM
rpaduKoi 1 X KOMOMHALIUAMHU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

B X0J1e 00CY>KeHUs1 yueOHOr0 MaTepurana, pe3yabTaToB Ja00paTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI U BbICKa3bIBaTh M/IE€H, HAllEJICHHbIE
Ha pellleHHe 33aJauu 1 MoiiepKaHue 01aroenaTeIbHOCTH OOIeHH S,

COMOCTABNISATh CBOM CYXACHHUS C CYXKICHUSMH JPYI'MX YYacTHUKOB Juajora,
OOHapy>KUBaTh Pa3IMYMe U CXOJCTBO MO3UIIUH;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyoJIMYHO  TPEACTaBIATh  Pe3yibTaThl  BBIMOJIHEHHOIO  (DU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMUSI, IPOEKTA);

MNOHUMAaTh U UCIOJB30BATh MPEUMYILECTBAa KOMAHIHOW M WHAWBUIYAIbHOW pabOThl MpU
pelIeHnr KOHKPETHON (U3NYECKOM MPOOIeMbI;



MPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBaTH JEHCTBUSA IO €€
JTOCTMDKCHHIO: PACIpPENIesATh POJH, OOCYKIaTh MPOLECCHl M pPe3yibTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOKO 4YacTh pPabOThI, JOCTHUTas KAa4eCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh Ka4ueCTBO CBOETO BKJIAJIa B OOMIMNA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIIBHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHbIE yqeﬁnble JeHCTBUA

CaMoopraHmaunﬂ:

BBISIBJIATH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHTYaIMsIX, TPEOYIOMNX IS PEIICHUS
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATbCS B PANIMYHBIX IIOJXOJAaX HPUHATUS pEIICHUH (MHAWBUAYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIIOi);

CaMOCTOSATENIFHO COCTaBJSATH QJITOPUTM peUIeHUs (QU3MYECKOW 3agayd Wi IUIaHa
UCCJIEOBAaHUA C YYETOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BApUAHThI PEIICHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh IJIaH €€ U3MEHEHMUS,

OOBSICHATh MPUUYMHBI JOCTHKEHUS (HEIOCTUIKEHUS) pPe3ysIbTaToOB JEsITEIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJIHEHUS (PU3UUECKOrO
MCCJIEIOBAHMSI WM IIPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENIBCTB, U3BMEHUBILIUXCSI CUTYaLH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro YyeJIoBeKa B X0JI€ CIIOpa WIIM JUCKYCCUH Ha HAYYHYIO TEMY,
[IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IOpU3HaBaTh CBOE IMpaBO Ha OWMOKY MpH peleHuH (U3NYECKUX 3ajad WId B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TaKOE 5K€ IIPaBO JPYToro.

INMPEIMETHBIE PE3YJIBTATHBI

K konny oOyueHus B 7 Kjacce npeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

UCIIONIb30BATh TOHATHSA: (U3WYECKHEe W XUMHUYCCKUE SIBJICHHS, HaAOIIOJIeHUE,
OKCIIEPUMEHT, MOJEINb, THIOTEe3a, €IUHUIIBl (PU3NYECKHX BEIWYUH, aTOM, MOJIEKYJa,
arperaTHbIE€ COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe
IBUXKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOIMHEHHOE),  TPaeKTOpus,
paBHOJEHCTBYIOMAss cuia, jAedopmanus (ympyras, IJJaCTHYECKas), HEBECOMOCTb,
COOOLIaoNIUECs COCYIbI;

paznuuath siBneHus (quddy3us, TEToBOe NBUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPaBHOMEPHOE MABI)KCHUE, HHEPIUS, B3aUMOJCHCTBUE Tell, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHON OCHIO BpAIlleHUs, Tiepeada JaBIeHUs TBEPABIMH TeIIaMH,
KUAKOCTAMH U Ta3aMu, arMochepHOe MaBlieHWE, IUIaBaHWE TeN, MPEeBPALICHUS
MEXaHHYECKON SHEPTyH) IO ONMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3HUSCKUX SBJICHUH B OKPYKAIOIIEM MHPE, B TOM
yriciie GU3NYECKUE SBJICHHSI B IPUPOJIE: PUMEPHI IBIKEHUS C Pa3IMYHBIMUA CKOPOCTSIMU
B )KMBOW M HEXHUBOW MPUPOJE, NCHCTBUE CHIIBI TPSHHS B TIPUPOJIC M TEXHUKE, BIIHSHHEC
aTMoc(hepHOro JaBleHUs HA )KUBOW OpraHU3M, IJIaBaHHUE PhIO, ppIUaru B TEJIE YeJIOBEKa,



Py 3TOM MEPEBOAUTH NMPAKTHUECKYIO 3a/1ady B y4eOHYIO, BBIACTSATH CYIIECTBEHHBIC
cBoMcTBa (MpU3HAKHK) (PU3HUECKUX SBICHUM;

OIKCHIBATh M3YYCHHBIE CBOWCTBA TN M (DPU3MYECKHE SBJICHUS, UCHOIB3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00BEM, MIIOTHOCTh BELIECTBA, BpPEMs, IMYTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC TeJla, CUjla TPEHUs, JaBieHUe (TBEPLOTO
Tena, JKUAKOCTH, ra3a), BRITAJIKUBAIOLIAs CUjla, MEXaHU4ecKasi paboTa, MOIIHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIBbI, KOO(Q(PHUIIMEHT MOJIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETUYECKas U
MOTEHLMAIbHAs dHEPrusi), MPH OMHUCAHUU MPABHIBHO TPAKTOBATH (PU3UUECKHUI CMBICIH
UCTIOJIb3YEMBIX BEJIMUYWH, UX 0003HAUCHUS W eIUHHIBI (PU3MUECKUX BEJIMYHH, HAXOJUTh
dbopMyIibl, CBSI3BIBAIOUINE AAHHYIO (PU3WYECKYIO BEIMUMHY C APYTMMU BEJIWYHMHAMH,
CTPOUTH TPaPUKHN U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NYECKHUE SBJICHUS U MPOLIECCHI, UCIOJIb3Ys MpaBUiia
CJIOXKeHHUs cuil (BAOJb OJHOU mpsAMon), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHS
MEXaHUYECKOW SHEpruH, NpU ATOM JIaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W
3aMKUChIBaTh €I0 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKHE SBICHHS, IPOLECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTyalMil TPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUUYMHHO-CIIEICTBECHHbBIE
CBSI3HM, CTPOUTh OOBSICHEHHE M3 |—2 JIOTMYECKUX LIAaroB C ONOpoil Ha 1—2 HM3y4EeHHBIX
CBOIiCTBa (pU3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH,

pemaTh pacu€THBIE 3amadud B 1—2 JCWCTBUS, WCIONB3YS 3aKOHBI W (HOpMYIIHI,
CBs3bIBAIOIIME (PU3UYECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 3aJa4M 3allChIBAThH
KpaTKoe YCJIOBHE, MOJCTABIATh (U3NYECKHE BEIMYMHBI B (OPMYIBI U TPOBOIUTH
pacuéThl, HAXOUTH CIIPABOYHBIE IAHHBIE, HEOOXOUMBIE [Tl PEIICHUS 3a/1a4, OLICHUBATh
PEAUTHCTUIHOCTD TOMYYCHHOU (PU3HUECKON BEIIMIMHBL;

pacmo3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIUTH P MOMOIIU (PU3NIECKUX METOOB, B
ONMCAHUU UCCIIEI0BAHUS BBIICIATH IPOBEPSAEMOE IPEAIIOI0KEHUE (TUIIOTE3Y), pPa3InyaTh
Y UHTEPHPETUPOBATH MOTYUCHHBIH PE3yNbTaT, HAXOIUTh OIIMOKU B XOJI€ OIBITA, JIeJaTh
BBIBO/JIbI 110 €T0 Pe3yJbTaTaM;

MIPOBOAMTD OMBITHI O HAOMIOICHUIO (PU3UYECKUX SBICHUN WU PU3NIECKUX CBOICTB TeN:
(bopMyIupoBaTh MPOBEPSEMbIE IIPEAIOI0KEHNUS, COOUPATh YCTAHOBKY U3 IMIPEI0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

BBIMOJHATh IPSIMbIE M3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacchl Tena, 00bEMa, CUJIbl U
TEMIEPATypbl C HCIOJB30BAHHEM aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MOoKa3aHusl IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHON (pU3MuecKol BeNWYHMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCHMOCTH IYTH PaBHOMEPHO JABIKYILErocs
Tela OT BPEMEHM JBW)XECHHS Teja, CHIIbI TPEHHsI CKOJIbKEHHsS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIBl TPEHHUS OT IUIOIIAIN
CONPUKOCHOBEHUS T€JI, CUJIbI YIIPYTOCTH OT YAJIMHEHHUSI IPYKUHBI, BBITAIKUBAIOIIECH CUITBI
0T 00bEMa MOrpyKEHHOM YacTH Teda U OT IUIOTHOCTHU >KMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TelNa, OT TIyOMHBI, HA KOTOPYIO MOTPYKEHO TEeNO, YCIOBMI TUIaBaHHs Te,
yCIIOBUM pPaBHOBECUs phlyara M OJIOKOB), y4acTBOBaThb B IUIAHHPOBAHMM Y4E€OHOTO
UCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY U BBIOJIHATH U3MEPEHUS, CeIys NPEAIOKEHHOMY
I1aHy, GUKCUPOBATh PE3yJIbTAThI TOTYYEHHON 3aBUCUMOCTH (PU3UUECKHUX BETUUHH B BUJIE
MPEJIOKEHHBIX Ta0IHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3yJbTaTaM HCCIEIOBAHNUS;
IPOBOAWTH KOCBEHHBIE M3MEPEHHUs (PU3UUECKHX BEIUYMH (IUIOTHOCTH BELIECTBA
KUAKOCTU W TBEPIOTO Tejla, CWJIA TPEHUsA CKOJNBXKEHUs, [JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CUJIa, IEUCTBYIONIAs HA MOTPYKEHHOE B XKHUJIKOCTh TENO, KOAPDUIIUEHT
MIOJIE3HOTO JEMCTBUS NMPOCTBIX MEXAHU3MOB), CIEAYys NMPEAJIOKEHHON UHCTPYKLUU: MIPU
BBIMIOJTHEHUH H3MEPEHUH coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIIATH
3HAUYEHUE NCKOMOM BEIMUYMHBI,



coOioaTh TpaBWiIa TEXHUKM O€30MacHOCTH TNpu  pabore ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

yKa3bIBaTh MPUHIIMIIBI JICHCTBUS PUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIA0LIeCs COCY/Ibl, 0apOMETp, pblyar, MOABUKHBINA U HENOIBUKHbIHI
0JI0K, HAKJIOHHAS IIJIOCKOCTB;

XapakTepu30BaTh MPUHLUIIBI JEHCTBUS N3y4EHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpOM Ha WX OmUCaHWs (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOWCTBO BOJONPOBOAA,
THJIPABIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM Hacoc, apeoMmerp),
UCTIONB3Ysl 3HAHHMS O CBOMCTBAaX (M3MUECKUX SBICHHA M HEOOXOoauMble (pusmueckue
3aKOHBI ¥ 3aKOHOMEPHOCTH;

OPUBOANUTH TpPUMEpPHl (HAXOAWTH HWHPOPMALKMIO O TPUMEpPax) MPAKTHYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUH B IIOBCEAHEBHOM JKM3HU M oOecredeHus
0e30macHOCTH Tpu  OOpalleHuH C [pudopaMH M TEXHUYECKHMH YCTpPOMCTBaMH,
COXPaHEHMsI 3/10pOBbs M COOJIIOACHNS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY KaroIen
cpene;

OCYILLECTBIIAATh OTOOP HCTOYHMKOB HHGpopMmauuu B HTepHeTe B COOTBETCTBHM C
3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUH M MYTEM CpaBHEHHS
pa3JINYHBIX UCTOYHUKOB BBIACIATh MH(OPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOM
WJI MOKET OBITh HEIOCTOBEPHOI;

UCIOJIb30BaTh MpPU BBIIOJHEHUN YYEOHBIX 3a/JaHUl HayYHO-TIONMYJSIPHYIO JIUTEPATypy
(U3NIECKOro comepKaHus, CIPaBOYHbIC MaTepHalbl, pecypchl ceT MHTepHeT, BlajeTh
npruéMamMM KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAaIUK U3 OJTHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HCTOYHHUKOB MH(OpPMAIUN (U3HMUECKOTO COMACPXKAHUSA, B TOM YHUCIIe MYOINYHO JeNaTh
KpaTKhe COOOIIEHUsI O pe3ylbTaTaxX MPOEKTOB WIM YYeOHBIX HCCIEIOBaHMUMU, MPU 3TOM
IpaMOTHO MCIIOJB30BAaTh U3YYCHHBIN MOHATUIHBIN anmapar Kypca GU3UKH, COTPOBOXKIATh
BBICTYIIJICHUE TPE3eHTallueH;

IpPY BBITIOJHEHUH YYEOHBIX TPOEKTOB M HCCIENIOBAaHMN paclpeneiirTh OOS3aHHOCTH B
rpymnie B COOTBETCTBUM C ITOCTABICHHBIMU 3aJlayaMU, CJIEIUTh 3a BBIIIOJHEHHEM IUIaHA
NeCTBUH, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIH BKJIAX B JACATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPY’KAIOIIHX.

K KOHIY O6y‘IeHI/IH B 8 KJjacce NPpEAMCETHBIC PE3YJIbTAThI HaA 0a3oBOM YPOBHE IOOJIZKHBI

oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

HCIIOJIb30BaTh IMOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBH)KEHUE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPHUCTANIMYECKHE U aMop(dHbIEe Tela,
HACBILIECHHBIM Y HEHACBILIECHHBIA Map, BIAXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TEIJIOBOM JABUTATENb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsll, AJIEKTPUUECKOE
T10JI€, IPOBOJHUKH U TUDJIEKTPUKH, IIOCTOSIHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
paznuyath sBJIEHUS (TEIUIOBOE pacUIMpEeHUE M CKaTue, Teronepenaya, TEIIoBOe
paBHOBECHE, CMAUYNBAHUE, KAIIWJIISIPHBIE SABJIICHUS, UCIIAPEHNE, KOHAEHCALMS, TUIAaBJIEHUE,
Kpuctauim3anus (OTBEpAeBaHUE), KHUIIEHWE, Teruionepeaadya (TErmIonpoOBOAHOCTD,
KOHBEKLHUS, W3IYYEHHUE), DJIEKTpU3alusi TeJ, B3aUMOJEHUCTBHE 3apsioB, JACUCTBUS
3JIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKAHWE, B3aMMOJICUCTBHE MAarHuUTOB, JIEMCTBUE
MarHuTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS MHIYKIUS) MO OMHCAHUIO
WX XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOe
SIBJICHUE;

pacmo3HaBaTh MPOSBIICHUE N3YICHHBIX (DHU3NUECKUX SBJICHUI B OKPY)KAIOIIIEM MUPE, B TOM
yrcne (u3udeckue sSBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W KaNMIUISPHBIE
SBJIEHUS B IPUPOJIE, KPUCTAILIBI B MIpUpoe, usnyduenue ConHIa, 3amMep3aHue BOJ0EMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B



atMocepe, SIMEKTPUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE IMoyie 3emud, apend
MOJIIOCOB, POJIb MAarHUTHOI'O MOJIS ISl )KM3HU Ha 3eMJie, TOJISIPHOE CHUSHUE, MPU ATOM
MEPEBOJUTHh MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKkK) GU3NIECKUX SBICHUH;

OTKCHIBATh M3yUEHHBIC CBOMCTBA TEN WM (PU3NUYCCKUE SIBICHUS, MCIONB3ysS (DU3UUECKHE
BEIIMYMHBI (TeMIeparypa, BHYTPEHHSS DJHEPrus, KOJMYECTBO TEIUIOTHI, YJEIbHas
TEIUVIOEMKOCTh ~ BEILIECTBA, YJEJbHAs TEIUIOTA IUIABJICHHS, YAEJIbHAs  TEIUIOTa
napooOpa3oBaHus, YAEJIbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQHUIIMEHT I0JIE3HOTO
JICUCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3[yXa, JJIEKTPUYECKUU
3apsii, CHJIa TOKa, SJICKTPUUYECKOE HAMNpsHKEHUE, CONMPOTUBIICHUE MPOBOJIHUKA, YACIbHOE
COMPOTHBIICHUE BEUIECTBA, padOTa U MOIIHOCTh AJCKTPUUECKOTO TOKA), MPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3MYECKUN CMBICT HCIIOJIB3YEMBIX BEIWYMH, 0003HAYCHHS W
eAVHUIBI (PU3UYECKHX BEIWYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONIUNE JaHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpapuKd H3YICHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA T, PU3NUECKUE SIBICHUS U MPOIECCHI, UCITOIb3Ysl OCHOBHBIC
MOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOPUU CTPOCHMS BEIIECTBA, IPUHIIUIT
CYIIEPHO3UIINH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHU 3apsa, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH Jkoyns—JIeHna, 3aKoH COXpaHEeHUsI SHEPTUH, [IPY 3TOM J1aBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMAaTHUECKOE BBIPAKECHUE;
O0BSACHATH (PU3HUYECKUE TIPOIECCH M CBOKWCTBA TEJI, B TOM YUCJIC U B KOHTCKCTE CUTYAIIHA
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MNPUYMHHOCIEACTBEHHBIE CBSI3H,
CTPOUTHh O0BACHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢ Onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(bU3UYECKUX ABJICHUH, PU3HMUESCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacdy€THBIC 3amaud B 2—3 JIEHCTBUS, HCIOJB3YS 3aKOHBI U (OPMYJIBI,
CBs3bIBAIOIIME (PU3MYECKIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1ayll 3alKChIBaTh
KpaTKO€ yCIIOBUE, BBISBIISITH HEIOCTATOK JJAHHBIX JIJIsl pELISHUs 3a]]a4H, BEIOMPATh 3aKOHBI
u Qopmyibl, HeoOXonuWMbIe Aiisd €€ peleHUs, MPOBOAUTH PACYEThl U CPAaBHUBATH
MOJIY4YCeHHOE 3HAUCHHE (PU3HMUECKOM BEIIMUYMHBI C U3BECTHBIMU JaHHBIMHU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBHIE MOXKHO PEUIUTh IPHU MOMOIIN (HU3UIECKUX METOOB,
WCIIONIb3ysl ONWCAHWE HCCIECIOBAHUSA, BBIICIATh IMPOBEPSIEMOE  MPEINOTI0KEHUE,
OIICHUBATH MMPABUIILHOCTh NOPSJIKA MPOBEICHUS UCCIIEA0BAHMS, 1€T1aTh BHIBOBL;
MIPOBOJIUTH OTBITHI 11O HAOJIIOACHUIO (PU3NYECKUX SBJICHUM WA (PU3NYECKUX CBOWCTB Tl
(KanWIIISipHBIE SBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOpPOCTH TpOILIECCa OCTHIBAHUS W HArPEBAHUS NMPU M3IYYEHHUH OT LBETA W3JIyYarolleun
(mornomatoieit) MoBEPXHOCTH, CKOPOCTh UCTIAPEHHS BOJBI OT TEMIIEPATYPHI JKUKOCTH U
IJIoMaAn €€ TOBEPXHOCTH, OJJIEKTpU3aUUs TEI W B3aUMOJCUCTBHUE JIIEKTPUUECKUX
3apsiIoB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BHU3yallM3alldsi MArHUTHBIX MOJIEH
MOCTOSTHHBIX MarHWTOB, JACHCTBUS MAarHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOMCTBA JIIEKTPOJBUTraTelis MOCTOSHHOTO TOKa): (opMymnupoBaTh
MIPOBEPSIEMbIE MPETOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000PYI0BAHUS,
OTHCHIBATh X0/ OMBITAa U OPMYTUPOBATH BHIBOIBI;

BBITIOJIHSATH TPSMBIE U3MEPEHHUS TEMIIEPaTypbl, OTHOCUTEIHHOM BIAKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSOKEHHs] C HCIOJNH30BAHHEM AaHAJOTOBBIX MPUOOPOB M JIaTYMKOB
(GU3NMYECKUX BEIWYMH, CPAaBHUBATH PE3yJbTAaThl H3MEPEHUN ¢ Y4YETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCIIEIOBAaHUE 3aBUCUMOCTH OJIHOM (DM3UYECKON BEIMYHHBI OT JAPYroM C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COMTPOTUBIICHHS MIPOBOTHUKA OT €T0
JUTMHBI, TUIOIIAAA TONEPEYHOTO CEYEHUS U YNIEJIbHOTO COMPOTHUBIIEHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHMK, OT HANPSKEHUSI HAa MPOBOJAHUKE,
WCCJICIOBAHHUE TIOCJICIOBATEIPHOTO W TMApajuIeIbHOTO COCIWHEHUNW TMPOBOTHUKOB):
TUTAHUPOBATh HCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBINIOJHATH HU3MEPEHUs, CIEays



NPEUIOKEHHOMY TIJIaHy, (UKCHpPOBATh PE3y/IbTaThl MOJYYEHHOH 3aBUCUMOCTH B BHUJE
TaOJIMI U TpaUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIIEIOBAHHUS;

IPOBOJUTh KOCBEHHBIC H3MEpEHUs (PHU3MUECKUX BENWYMH (yIelbHas TEIIOEMKOCTb
BEIIIECTBA, COIPOTHBIIEHUE IPOBOJHMKA, padOTa M MOLIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh AKCHEPUMEHTAIBbHYIO  YCTaHOBKY, CleAys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJIUUNHBL;

coOmofaTh IpaBUJIa TEXHUKM Oe30macHOCTH Ipu  pabore ¢ 1a00paTOPHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh NPUHLIMIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOM Ha UX OMMCaHMs (B TOM YMCIIE: CHCTeMa OTOIUIEHUS JOMOB, TUIPOMETD, ITapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUHK AIEKTPUYECKOU SHEpIuy,
3JIEKTPOOCBETUTENIbHBIE NPUOOPBI, HArpeBaTelIbHbIE 3JIEKTPONPHOOpPHl  (IPUMEpPHI),
UIEKTPUYECKUE TPEJOXPAHUTENIH, BJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IOCTOSHHOTO
TOKa), UCIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3NUYECKUX SBICHUN U HEOOXOAUMBIE (PU3UUECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE IPHOOPHI II0 CXeMaM
U CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHErO0 CrOpaHus, 3JIEKTPOCKOI, PpEeocTaT), COCTABIATb CXEMBI
AIIEKTPUYECKHUX LIETIEN ¢ OCIEA0BaTENbHBIM U ApAJUIEIbHBIM COEIMHEHNEM AJIEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

NPUBOANUTH TpPUMEpPHl (HAXOAWTh HWHPOPMALKIO O TPUMEpPax) MPAKTHYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUH B IIOBCEAHEBHOM JKU3HU M obOecredyeHus
0€30MacCHOCTH TpU  OOpalleHHH C [puOOpaMH M TEXHUYECKHMH YCTPOHCTBAMH,
COXPaHEHMsI 3/10pOBbs U COOJIIOACHUS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY Karolen
cpene;

OCYILECTBIIATh MOMCK HH(pOpMaMU (HU3NYECKOTO cojiepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HaHUM M MYyTEM CpPaBHEHHUS JONOJIHUTEIbHBIX HCTOYHHKOB BBIIEISTH
UH(POPMALINIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCTIOJIB30BaTh TMPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSIPHYIO JHTEPATYPY
(bU3MUecKOro coaepkaHus, CIpaBOUYHbIe MaTepHalbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMy KOHCTIEKTUPOBAaHMSI TEKCTa, IpeoOpazoBaHus HH(OPMALIUK U3 OJTHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3laBaTb COOCTBEHHbIE IIMCbMEHHBIE U KpaTKHME€ YCTHbIE cOOOUIeHus, 00001mast
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOrO COJEp’KaHHUs, B TOM YHUCIE
yOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOMN WU UCCIIEI0BATENbCKOMN 1€ TENbHOCTH,
IOpU 3TOM I'PaMOTHO HCHOJb30BaTh HW3YYEHHBIH MOHATUHHBIN ammapar Kypca (U3HKH,
COIPOBOKIATh BBHICTYIIJICHUE MPE3EHTAUEH;

OpU BBIMOJIHEHUH YYEOHBIX TPOEKTOB M MCCIEIOBAaHUN (U3UYECKUX IPOLECCOB
pacnpenensaTb 00sI3aHHOCTU B TpPYIMIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJadyaMu,
CJIEIUTH 32 BBIIIOJIHEHNEM IUIaHA IEHCTBUN U KOPPEKTUPOBATh €T0, aICKBaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JE€ATEIbHOCTb TIPYMIbl, BbICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aUMO/IeIICTBHE, IPOSBIIASA TOTOBHOCTh pa3periaTb KOH(QIUKTHI.

K KOHIY OGy‘-ICHI/IH B 9 KJjacce MNPpEAMCTHBIC PE3YJIbTAThl Ha 0a30BOM YPOBHC IOOJI’KHBI

oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IOHATHA: CHCTEMa OTCYETa, MaTepuaibHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOIo JABIKEHHUA, Aedopmanus (ynpyras, IiacTUyecKas),
TpPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KH, LICHTP TKECTH,
abCOIOTHO TBEPJOE TENO, UEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKHE
KOJIeOAHHUs U BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, dJICKTPOMAarHUTHbIE BOJHBI, IIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS
U TIOTJIONIeHHUS, anb(a, OeTa- U raMMa-u3JIydeHUs], U30TOIb, SAepHas YHEPreTHKA,;



pa3iauyaTh sBJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHEWHOE JIBUIKEHUE,
PABHOYCKOPEHHOE NPSAMOJIMHEHHOE NBU)KEHUE, CBOOOJHOE MAaJeHHE Tell, pABHOMEPHOE
JIBIDKEHUE TT0 OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, pEaKTUBHOE BMKEHHUE, KOJIeOaTeIbHOEe
JBYDKEHUE (3aTyXalolUe U BbIHYKICHHbIE KOJICOAHNUs), PE30HAHC, BOJHOBOE JBH)KEHUE,
OTpaKE€HHE 3ByKa, IPAMOJIMHEIHOE PACIIPOCTPAHEHHUE, OTPAKEHNUE U IIPEIIOMIICHUE CBETA,
IIOJITHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHUe 0eJIoro CBETa B CHEKTP M CIIOKEHHUE
CHEKTpPAJbHBIX  IIBETOB, JUCIEPCHsl  CBETa, €CTECTBEHHAas  paJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEMUYATOro CIEKTpa H3JIy4eHMs) IO ONUCAHHIO MX XapaKTEePHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JTAHHOE (PH3UUECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBICHHE M3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXarolemM Mmupe (B
TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJEC: NMPWIMBBI M OTJIMBBI, JBMKCHUE TUIAHET
ConHEeYHOM CHCTEMBI, PEaKTHUBHOE IBUYKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMU, X0, LIBETA TEJI, ONITUYECKUE
ABJICHUS B IpUpOJE, OHOIOrMYecKoe JAEHCTBHE BHUIMMOIO, YJIbTPaduoIeTOBOTO H
PEHTT€HOBCKOTO M3JIYy4YE€HUH, €CTECTBEHHBIN PaJMOAKTUBHBIM ()OH, KOCMHYECKHE JIy4H,
paZiMOaKTUBHOE M3JIyYCHHE IPHUPOJHBIX MHUHEPAIOB, JACUCTBHE PAJUOAKTUBHBIX
U3Iy4YEeHUI Ha OpPraHu3M 4YeJOBEeKa), IPU ATOM IEPEBOAMTH IPAKTHUUECKYIO 33/]ayy B
y4eOHYI0, BBIIEISTH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;
OTMCHIBATh M3YYCHHBIC CBOWCTBA TEJN M (PU3MUECKUE SBICHHSA, MCIONB3YS (hHU3MUYECKHE
BEJIMYMHBI (CPEHssI U MIHOBEHHas CKOpPOCTh Tejla NPU HEPABHOMEPHOM JBHKEHHH,
YCKOpEHUE, IEpEMELICHNUE, I1yTh, YIJIOBask CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO MaJieHHs, BeC Tejla, UMIYJIbC Teja, UMIYJIbC CHJIBI,
MeXaHu4yeckas pabdoTa U MOUIHOCTb, MOTEHIMAJIbHAS SHEprusi Teja, MOJHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTCHIMAJIbHAs DHEPrusl CXKaTOW MpPYKUHBI, KUHETHYECKas
SHEprus, MoJHasg MEXaHU4YecKas YHEeprus, MepruoJ U 4acToTa KoyieOaHH, JUIMHA BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTellb MPEIOMIICHUS CPE/ibl), IPU
ONMCAaHWM TIPABWIIBHO TPAKTOBAaTh (U3UYECKUH CMBICT MCIONB3YEMbIX BEIWYHH,
0003HaueHMUsI U €JUHULBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE
JTAHHYIO (PM3UYECKYIO BEIIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH IPadUKU U3YIEHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SBJICHUS U TPOLECCHI, UCTONb3Yys 3aKOH
COXPAaHEHHs DHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLMII CYNEPHO3UINH CHUI,
INPUHILIAIT OTHOCUTENBHOCTH ['anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMIIYJbCa,
3aKOHBI OTPAKEHUS U NIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOT0 U MacCOBOTO
YHCell MPH SACPHBIX peaklusiX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (PM3UUYECKHE TIPOLECCH U CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE CUTYaI[Uil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYNHHO-CIEACTBEHHBIE CBS3U,
CTPOUTH 00BSCHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpod Ha 2—3 U3y4EHHBIX CBOMCTBA
bu3nuecKux sSBICHUN, GU3NUIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/lauMl (OMUPAIOIIMECs HA CUCTEMY M3 2—3 ypaBHEHUI), UCIOJIb3YS
3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIUYMHbBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4ydl 3alKChbIBaTh KPaTKOE YCIOBHUE, BBISABIATh HENOCTAIOIINE WIM H30BITOYHbIE
JTaHHbIE, BEIONPATh 3aKOHBI U (POPMYJITBI, HEOOXOAUMBIE [T pEIIEHHS, IPOBOAUTH PACUETHI
Y OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAaUeHUs (PU3NUECKON BETHUMHBI,
pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3UUECKUX METOJIOB,
UCIIONIb3YSl  ONKCAaHUE MCCIEAOBAaHHUSA, BBIIEIATh IPOBEPSIEeMOE MPEANOIOKEHNUE,
OLICHMBATh TPAaBUJIBHOCTh MOpsSAKAa IPOBEACHUS HCCIEIOBaHMs, JAEJaThb BbBIBOJBI,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOIEHUN U ONIBITOB;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NUYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs] SHEPruu, 3aBUCUMOCTH
nepuoJia KojJebaHuil MPYKMHHOTO MasTHUKA OT MACChl Ipy3a U KECTKOCTH MPYXUHBI U



HE3aBUCHMOCTh OT aMIUIUTYAbI MallblX KoJeOaHWH, MpSAMOIMHEHHOEe paclpoCTpaHeHHE
CBETa, pa3jioKeHue Oesoro cBeTa B CIEKTpP, U3yUEHHUE CBOMCTB M300pa)XKeHUsI B IIIOCKOM
3epKajie ¥ CBOHCTB H300pakeHHUs TpenMeTa B COOHMparomield JHH3e, HAONI0JICHHE
CIUIOIIHBIX U JMHEHYATBIX CHEKTPOB U3IYYEHHUs): CAMOCTOATEIBHO COOMPATh YCTaHOBKY
U3 u30bITOYHOrO Habopa OOOPYIAOBaHUS, OMHMCHIBATH XOJ OIBITA M €ro pPe3yJbTaThl,
(GopMynHpOBaTh BHIBOBI;

OPOBOJIUTH IPU HEOOXOIUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHHH, OIpenenss CpeaHee
3HAYeHUEe u3MepsAeMoi BenuuuHbl ((POKycHOE paccTosiHME cOoOMparoled JIMH3bI),
000CHOBBIBaThH BBIOOP CrIoco0a u3mMepeHus (I3MEPUTEIHLHOTO MPUOOPa);

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JIBHYKCHHUU
0e3 HayalbHOI CKOpPOCTH, Iepuoja KoJeOaHUH MaTeMaTH4YeCKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHsI CBETA OT yTIJla MaICHUS U YIiia IPEJIOMIICHUS OT yriia
najeHus): IUIAHUPOBaTb HCCIIEOBAaHUE, CaMOCTOSATENIIBHO COOMpaTh YCTAHOBKY,
($UKCUpOBaTh PE3yNbTAaTHl MOJTYYEHHOW 3aBUCUMOCTH (U3WYECKHX BEIUYMH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

IPOBOJIUTH KOCBEHHBIC U3MEPEHUs (PU3MUECKUX BETHMUUH (CPEIHSIS CKOPOCTh M YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb
NPYKUHBI, KOA(PQOHUIMEHT TPEHUS CKOJIBKCHUs, MeXaHW4eckas paboTa W MOIIHOCTb,
4acToTa U NMepHoA KoieOaHUi MaTeMaTH4YEeCKOro U MPYKMHHOTO MasiTHUKOB, ONITHYECKast
chlla coOMparomieil JHH3BI, PaJMOAKTUBHBIN ()OH): MJIAHUPOBATH M3MEPEHHS, COOMpATh
SKCHEPUMEHTAJIbHYI) YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIEAys MNpeaIokKeHHOM
WHCTPYKIINH, BEIYUCIISATH 3HAYCHNE BEJTMYUHBI ¥ AaHATTM3UPOBATH ITOYUYSCHHBIE PE3YIIbTAThI
¢ y4€TOM 3aJJaHHOM MOTrPEeLIHOCTH U3MEPEHNUH;

coOmoaTh TpaBWiIa TEXHUKA OE30MacHOCTH Tpu  pabore ¢  J1abopaTopHBIM
000pyZI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepraibHast TOUKa,
abCoIIOTHO TBEPAOE TEJI0, TOUEUHBIN UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO S/1pa;

XapaKkTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB
C OIIOPOH HA X ONMHUCAHMA (B TOM YHCJIE: CITUJIOMETP, JATUYMKH TTOJI0KEHUS, PACCTOSHUS H
YCKOPEHHUsI, paKeTa, 3XOJO0T, OYKH, MEPUCKOIN, (OoToarmapar, ONTHYECKUE CBETOBOJHI,
CIIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa), HCoib3ys 3HaHUsI O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMUECKUX IPOLECCOB MPU pPElIeHUH Y4eOHO-
NPaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI JUISI MOCTPOCHHS M300paKEHHH B TUIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (U3NYECKUX 3HAHUH B TOBCEAHEBHOM JKM3HU s oOOecTeueHHs
0e30MacHOCTH MpH O0OpalleHHH C MNpudopaMM U TEXHUYECKUMH YCTpOilcTBamu,
COXPaHEHMsI 3/10pOBbs M COOJIIOACHUS HOPM SKOJIOTMUYECKOT0 MTOBEJICHHSI B OKpY KaroIei
cpene;

OCYILIECTBIIATh MOUCK HMHPOpMaLUU  (pHU3HUECKOro cojepkaHus B HHTepHere,
CaMOCTOSITENIEHO  (POpPMYyIHUpYsl TIOMCKOBBIA 3ampoC, HAXOAWTh IIYTH OIpPEIeIICHHS
JIOCTOBEPHOCTH TMOJYYeHHOH HWHGpOpMallMd Ha OCHOBE HMEIOIUXCA 3HAHUA MU
JIOTIOJTHUTEIILHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MpPH BBHINOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(GU3NIECKOTO CcomepKaHMsl, CIPaBOYHBIC MaTepHalbl, pecypchl cetn MHTepHeT, BiageTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHust HH(GOpMAIIUK U3 OJTHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;



CcO31aBaThb CcOOCTBEHHBIE TUCHbMEHHEIE U YCTHBIC COOGH.[CHI/ISI Ha OCHOBC I/IH(I)OpMaI_II/II/I us3
HECKOJIbKUX HMCTOYHUKOB  (U3MYECKOTO COJEpXKaHMs, IMyOJIMYHO TpPEeICTaBIATh
PE3yIbTaThL HpOCKTHOfI HIIN HCCHeI[OBaTGHBCKOﬁ ACATCIIBHOCTH, IIpU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHbI IOHATHHHBIN amnmapar wn3ydaemMoro paszaena (GU3UKA U
COINPOBOXKAAaTh BBICTYIUIEHUE IIpE3EHTalMEd € Y4ETOM OCOOEHHOCTEH ayJUuTOPUH
CBEPCTHHKOB.



Temarnueckoe IaHuPOBaHUE

7 knacc
KoumnuectBo
Ne HaumeHoBaHUe pa3/iejiOB U TeM YACOB JuaexkTpoHHbIe (HU(pOBbHIE)
n/n NMPOrpamMmbl B o0pa3oBaTe/ibHbIE PeCYpPChI
cero

Pa3neu 1. ®usuka u e€ posib B NO3HAHUHN OKPY KAKOIIEro MUpa

1.1 ®wuswuka - HayKa 0 IpUpPoOE 2 BH6H_HOTeKa LOK
https://m.eds00.ru/7f416194
Bubnnoreka IIOK
1.2 dusmicckne BemiuHE 2 https:// m.edS(])_}).ru/7f416194
EcTtecTBeHHOHAyUYHBIH METOT 5 bubmmoreka [IOK
[TO3HAHHS https://m.eds00.ru/7f416194
Pasznes 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BelllecTBa
2.1 CrpoeHue BemecTra 1 bubmorexa LIOK
https://m.eds00.ru/7f416194
JIBr>KeHre U B3aUMO/ICHCTBUE 5 bubnuorexa [HOK
YaCTHUI| BELIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK

2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

bubnmnorexka HOK
31 Mexameexoe awmwerme 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
3.2 Hepuuts, wacea, nomocts 4 https://m.edso0.ru/7f416194
3.3 Cwua. Bugs cun 14 bubauorexa [IOK

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

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

[asnenue. llepenaua naBnenus

N bubmuotexa [JOK
4.1 TBEPOBIMU TETAMH, KUIKOCTIMU U 3

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

razamMmu
bu6nuoreka [IOK
4.2 Masnemne xucocty > https://m.edso0.ru/7f416194
bubmmoteka [IOK
4.3 Ammocpeproe nasnenne 6 https://m.edsoo.ru/7f416194
JlelicTBUE KUIKOCTH U Ta3a Ha bubmmorexa [JOK

4 NOrpyXEHHOE B HUX TEJIO ! https://m.edso0.ru/7f416194

Pa3nea 5. PaGora n MoOIIHOCTD. JHEprus

bu6mmoreka [IOK

5.1 Pabora 1 MoITHOCTS 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK

5.2 IIpocThIe MEXaHI3MBI 5 https://m.edsoo0.ru/7f416194
but6mmoreka [IOK

5.3 Mexamuieckas sHeprHA 4 https://m.edsoo.ru/7f416194

PeszepBHoOe Bpemst 3
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& Kiracc

KoandecTBO
Ne  HamMmeHoBaHMe pa3[iejiOB U TeM YACOB DJIeKTpPOHHbBIe (M (POBHIE)
n/n MPOrpamMmbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
Paznen 1. TensioBuIe ABJIeHUA
1.1 CrpoeHnune 1 CBOMCTBA BEIIECTBA 7 bubmaorexa IIOK
' P B https://m.edsoo.ru/7f4181ce

b K K

1.2 TemnnoBblie MpPOIIECCHI 21 n6mzotexa O

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

Pa3zneu 2. JjiekTpryeckre U MATHUTHbIE SIBJICHUS

DJIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC 7 bubmuorexa [JOK
TEJla ¥ UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 TIOCTOSIHHBIH 3JEKTPHUECKUI TOK 20 https://m.eds00.ru/7f4181ce
bubmuorexa [JOK
2.3 Maruutipie ABicis 6 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
2:4 DMeKTpOMArHUTHAS MHYKIHA 4 https://m.edsoo.ru/7f4181ce
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O0 68
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9 kJtacc

KoauvecTBo
Ne HaumeHoBaHHe pa3feioB M TeM YACOR DJIeKTpPOHHbBIe (HM(POBHIE)
n/n MPOrpamMmbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
Paznen 1. Mexannueckue siBJCHHUS
Mexannueckoe OBMKEHUE U 10 bu6nmoreka [IOK
CIOCOOBI €r0 OIUCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 Bsaumoneiictsue Ten 20 https://m.edsoo.ru/7f41a4a6
1.3 3akoHbI cOXpaHCHUS 10 bubmorexa LIOK

Pasznen 2. MexannuyecKue K0J1€0aHUA H BOJIHDI

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

bu6nuoreka [IOK
2.1 MexaHnyeckue KouebaHus 7 https://m.eds00.ru/7f41ada6
2.2 MexaHn4ecKue BOJIHBI. 3BYyK 8 bubmmorexa LIOK

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

Paznen 3. 3HeKTpOMaI‘HI/ITHOe OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNEeKTPOMArHuTHOE TOJIE U 6
AJIEKTPOMArHUTHBIE BOJIHBI

Pa3znea 4. CBeToBblIe IBJICHHS

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

4.1 3axkoHbI pacOpocTpaHeHus cBeta 6 Bubmorexa IIOK

' pactpoctp https://m.edso00.ru/7f41a4a6
bubnnoreka IIOK

4.2 JIuH3bI U ONITHYECKUE TIPHOOPHI 6 https://m.edsoo.ru/7f41a4a6
Paznoxxenune Oemoro ceera B 3 bubmuorexa [JOK

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

Pasznea 5. KBanToBble siBJeHUS

Hcnyckanue u norjiaounieHue cBera 4 bubnmnorexka HOK

aTOMOM https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK

5.2 CrpoeHue aToMHOrO s1pa 6 https://m.edsoo.ru/7f41a4a6
5.3 Snepnble peakuuu 7 bubmiorexa LJOK

Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM A MOYJIb

[ToBTOpeHue u 060061IeHNE
6.1 conepxanus kypca ¢pusuku 3a 7-9 9
KJ1ace

OBIIEE KOJIMYECTBO YACOB I1O0
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bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6
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MNPUJIOXKEHHUE

K pado4eil mporpamme
yueOHOro npeamera «®u3znka»
1JIs o0yuyaromuxcesi 7-9 kjiaccoB

BocnuTaTeabHbIN moTEeHOUAJI NMpeaMeTa «Pu3ukan» peaanu3yeTcCs uYcpe3.

Peanu3zanus mMKOIBHBIMU T€IarOTaMM BOCIUTATEIBHOIO MOTEHIIMAJIA YpOKa Mperoiaract
creayrouee:
CTQHOBJICHME JIOBEPUTEIbHBIX OTHOUICHUM MEXAYy YYUTEIEM W €ro Yy4YeHUKaMH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCHIPHUSTHIO YYaIlIUMHUCS TPeOOBAHUN M MPOCHO yduTels,
MPUBJICYCHUIO WX BHHUMaHHSA K OOCyKIaeMod Ha ypoke WHMOpMAIu, aKTUBU3AIMH HX
MMO3HABATEIbHOM ACATEIBHOCTH,

00yX/IeHHEe IIKOJIHHUKOB COOIONATh Ha YPOKE OOIICTIPUHATHIC HOPMBI TIOBEICHMS, MpaBUiIa
OOIIIEHUS CO CTAPIIMMU (YUUTEIIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMH ), IPUHIIAITBI y4eOHOM
JMCHIUTUIMHBI U CAMOOPTaHHU3aIHH;

PHUBJICYEHNE BHUMAHUS IIKOJBbHUKOB K IECHHOCTHOMY aCIEKTYy U3y4acMbIX Ha ypOKax sIBJICHUH,
opraHuzanysi uX paboThl C MOJy4aeMOW Ha ypOKe COIMaIbHO 3HAYMMOW HHpopMmarmen -
MHUIMAPOBAaHUE €€ 00CY)KJCHMs, BbICKAa3bIBAaHUS y4YallUMHUCS CBOET0 MHEHUS 110 €€ MOBO.LY,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

EMOHCTPALIMIO JAETAM MNPUMEPOB OTBETCTBEHHOI'O, I'PAXKIAHCKOTO IOBEICHUS, MPOSBICHUS
YeNOBEKOIIOOMS U J0OPOCEPICUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB AJIs YTCHUS,
3a11a4 Ui PeIIeHus], MPOOJIEMHBIX CUTYyaIlui Ik OOCYKACHHS B KJIacce;

pPUMEHEHUE Ha ypOKEe HHTEPAKTUBHBIX (popM paboThl yyalluxcs: MHTEIIEKTYaJlbHBIX WUIP,
CTUMYJIMPYIOIIMX I1I03HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; IJUCKYCCUH, KOTOPBIE IArOT
y4aluMcsi BO3MOXHOCTb ITPUOOPECTH OIBIT BEJCHHUsI KOHCTPYKTUBHOIO JMAJIOra; IpyMnnoBoi
paboTel wim paboTel B Mapax, KOTOpPBIE YydYaT MIKOJFHUKOB KOMaHJHOH pabore u
B3aUMOJIEUCTBUIO C APYTUMHU IE€TbMU;

KJIFOYEHHE B YPOK MTPOBBIX MPOLEAYP, KOTOPBIE IIOMOTAIOT MOAAEPKAaTh MOTUBALIAIO AETEH K
MOJIyYEHUIO 3HAaHUM, HaJa)XMBAaHWIO TO3UTUBHBIX MEXIMYHOCTHBIX OTHOILUEHUH B Kiacce,
MIOMOTAIOT YCTaHOBIIEHHIO TOOpOXKeIaTeIbHOW aTMOC(ephl BO BpeMsl YPOKa;

HULIMMPOBAHUE U IIOAJEPIKKA MCCIEI0BATEIbCKON JEATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3anv MMH MHAWBUIYAJIbHBIX M T'PYIIIOBBIX HCCIEAOBATEIBCKUX IPOEKTOB, YTO IACT
HIKOJIbHUKaM BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PELICHUS TEOPETUYECKOI
po0JIeMbl, HaBBIK TeHEPUPOBAaHUS U 0()OpMIIEHHSI COOCTBEHHBIX U/I€H, HABBIK YBAKUTEIBHOTO
OTHOILICHUS K YYKUM HJesM, o(pOpPMIIEHHBIM B paboTax APYTHX HCCIEAOoBaTeiel, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS Tepes ayluTOpuel, apryMEHTHUPOBAaHUS M OTCTAaMBaHUS CBOEH
TOUYKH 3pEHUS;

yactue B0 Becepoccuiickoi oIMMIInaie MKOJIbHUKOB;
ocemenue lentpa «TAY» yuanumucs (COBMeCTHO ¢ 00ydaromuMucs MoKrHHCKOTo paiioHa);

CIIICHUC Me)KHpeJIMeTHI)IX paSHOBO?;paCTHBIX HpoeKTHI)IX 3a1a4, B KOTOpBIe BOBJICUCHBI
a0CONIIOTHO BCE O0y4YarOIIMecs U Tieiarora mIkojbl;

pOBEICHHE TIPEIMETHBIX Henenb: MecsuHuK «HOHOCTh, Hayka © TexHHKa» ((pusmka,
MaTreMaTuka, HHPOpPMAaTUKa, TEXHOJIOTHS ), HEJIENI OKPYKAIOIIEro MUpA.



NPUJIOKEHHUE

K pado4eil mporpamme
yuyeOHoro npeamera «@u3uka»
nJ1s1 o0yuarommxcs 7-9 kjiaccon

YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

1.

2.

10.

11.
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