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HHOACHUTEJBbHAA 3AIIUCKA
[lporpamMa 1o (u3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJIEeHA HAa OCHOBE
MOJIOKEHUH W TpeOOoBaHUM K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTesibHON TporpaMMel, npezactaBieHHblx B PI'OC OO0, a takxe ¢ yuéroMm denepaibHOU
paboueii mporpammsbl BocrinTanusa U KoHuenmmu npenogaBanust yueOHoro npeamera «Pu3nkay.

CopepxaHnue mporpaMMbl 1o (U3MKe HampaBlieHO Ha (pOpMHpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOIIUXCS W OPraHM3ALUI0 M3ydeHHs] (U3UKU Ha JEATENIbHOCTHOW OCHOBe. B
nporpamMme 1o (GU3MKe YIUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IIPEAMETa B pean3anuy TpeOoBaHUHA
OI'OC 00O x mIaHUPYEeMbIM JTUYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOYYEHUS, a TaKKe
MEXITPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3oBaHwus.

[Iporpamma 1o Qu3MKe ycTaHABIMBAeT paclpeleleHue ydyeOHOro maTepuaga o ToaaMm
o0y4eHus (110 KjaccaM), IpeJiaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTUS MPEIMETHOIO COAEPIKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydarouXcsl.

[Iporpamma no ¢u3uke pazpaboTaHa ¢ LEJIbI0 OKAa3aHUS METOJUYECKOHN MMOMOIIN YUYUTENO B
CO3JIaHNH paboUeil MporpaMMBbl 10 Y4eOHOMY TIPEMETY.

®dusnka sBISETCS CHUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYUYHbIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JeKaT B OCHOBE IPOLECCOB M SBJICHUM, M3y4aeMbIX XUMHEH,
Oouosiorueit, actpoHOMuel M (uU3MUECKoi reorpadueil, BHOCUT BKJIAJI B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IPeA0CTaBIIsieT Hauboee sCHble 00pa3Libl MIPUMEHEHUS! HAYYHOT'O METO/1a TO3HAHMU,
TO €CTh CII0C00a MOYUYEHHUS TOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 TVIaBHBIX 3a7ad (PU3MUECKOro 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (JOPMHUPOBAHUY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH ¥ HHTEpECa K HayKe Y 00yJaroLIiXCsl.

W3yuenne ¢usukun Ha 0a30BOM YpPOBHE TpEATNOJIAraeT OBJaJEHUE CIEAYIOUMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:!

® HAYYHO OOBSICHSITH SIBIICHUS;

® OLICHUBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BaHMS;

® HTEPIIPETUPOBATh JaHHBIE M HCIOJIb30BAaTh HAYYHBIC OKA3aTEIbCTBA ISl ITOJYYEHHUS
BBIBOJIOB.

Henn w3ydenus (U3MKM HAa YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs OMNpeIesieHBbl B
Konuenuun npenogaBanus yueOHoro mpenmera «®Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALUIX
Poccuiickoit ®enepanuy, peaju3ylOIIUX OCHOBHbIE 00IIe00pa3oBaTebHble  MPOrPAMMBI,
yTBepkaAEHHOW pemieHueM Kosuternn MununcreperBa npocsenieHust Pocculickon ®enepanuun
(mpotoxoit ot 3 nexadbps 2019 r. Ne [TIK4gBH).

Hean usyvyenus pu3nkm:

e IpUOOpETEHNE HHTEpeca U CTPEMJICHUS OOY4YaIOLIMXCS K HAyYHOMY M3YYEHMIO IMPUPOJH,
pa3BUTHE UX UHTEIJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

®pa3BUTHE MPEACTABIEHUH O HAy4yHOM MeETOJe IMO3HaHus U  (QOpMUPOBAHHE
HCCJIEI0OBATENILCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSAM;

e hopMUpPOBaHME HAYYHOTO MMPOBO33PEHMsI KaK pe3yJbTaTa H3Y4EHHUS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ (hopMUpOBaHUE MPEICTaBICHUI O posu (PU3KUKU JUIsl PA3BUTHUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIi;

epa3BUTHE TMPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOM
NesITeIbHOCTH, CBA3aHHOM C (PM3UKOM, TOJIrOTOBKA K AalbHEHIIeMy 00yu4eHHIO B 9TOM HAIPABICHHH.

JlocTrxeHue 3TUX Lesnel mporpaMMbl Mo (U3HKE Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecrieunBaeTCs PeLICHUEM CIeIyIOIUX 3aAay:



e IproOpeTeHne 3HAHUKA O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXAaHMYECKUX, TEIJIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

® [IPHOOPETEHNE YMEHMI OMUCKHIBATh M OOBSICHATH (DU3MUECKUE SBICHUS C HCIIOIH30BAHHEM
MOJYyYECHHBIX 3HAHUU;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEHUIITNX paCYETHBIX 3a]1a4 C UCIIOIb30BAaHUEM (DU3UUYECKUX
MoOJIeJieH, TBOPUECKHUX M MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOaTh MPHUPOIHBIC SIBICHUS W BBIIOJHATH OIBITHI, JIAOOPATOPHBIC
paboThI U SKCIIEPUMEHTAIbHBIE UCCIIE0BAHUS C UCTIOJIBb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

® OCBOCHHE TPHUEMOB paboThl ¢ wuHpopMaIeil (GHU3NIECKOro COJEpKaHUs, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHAX (U3WKH, aHATU3 W KPUTHUECKOE OICHUBaHUE
nHpopmanuu;

®3HAKOMCTBO €O cdepamu MpoPecCHOHANTBHON NEATeIbHOCTH, CBSI3aHHBIMH C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTHXKECHHSIX (PU3HUECKON HAYKH.

Ha usydenue ¢usuku (06a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs
orBonutcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 Kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kimacce — 102 yaca (3 yaca B HeJleNIo0).

[penyaraemplii B mporpamme 1o Qu3uKe mepedeHsb JabopaTOpHBIX paboT M OMBITOB HOCHUT
pPEKOMEHIATENbHBIN XapaKTep, YYUTEIb JeIaeT BbIOOD MPOBEIEHNUS J1a00paTOPHBIX padOT U OIBITOB
C Y4€TOM MHIMBHYAJIbHBIX OCOOCHHOCTEH 00y4Yarouuxcs, CIUCKa YKCIIEPUMEHTATIBHBIX 33 aHHIA,
IpejaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOI'O IK3aMeHa Mo (hU3HKeE.

COJEPKXAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. @usuka v e€ pojib B IO3HAHUM OKPY:KAKOLIIEr0 MUPA.

O®uzuka — Hayka o mpupone. SBneHust mpuponbl. Duznyeckue SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIC, AJICKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ousnueckue BenuuuHbl. M3mepenue ¢usnueckux BenuyuH. Puzndeckue MpuOOPEHI.
[TorpemrHocts u3MepeHuit. MexayHapoHasi CUCTeMa €IHHHII.

Kaxk ¢usuka u npyrue ecrecTBeHHbIE HAYKH M3Yy4aroT NMpupoay. EcTecTBeHHOHAayIHBIN METO/T
MO3HAHUS: HAOIIOIeHUe, MOCTAHOBKA HAYYHOTI'O BOMNPOCA, BBIABMKEHHUE THUIOTE3, IKCIIEPUMEHT I10
MPOBEpPKE THIOTE3, OOBSCHEHHE HaOmMomaeMoro siBieHus. Omnucanue (QU3NYECKUX SBICHUHA C
IIOMOIIBIO MOJICIIEN.

Jemoncmpayuu.

1. MexaHudeckue, TEII0OBbIe, FIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dwuznveckue MpruOOPHI U MPOoLeypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H IIH(PPOBHIM
pudopom.

Jlabopamopnuie pabomul u onvimel.

1. OmnpeneneHne NEHBI JSICHUS IKAIBI H3MEPUTEITHHOTO TPHOOpA.

2. N3mepenue paccTosHUM.

3. N3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.

4, Onpenenenue pa3sMepoB MaJIbIX TE.

5. N3mepenne TemmepaTypbl MpU MOMOIIM >KUIAKOCTHOTO TEpPMOMETpa U JaTyuKa
TeMIIEPaTypPBhl.

6. [IpoBenenue wucciienoBaHusl MO MPOBEPKE TUIIOTE3bI: JAJbHOCTh MOJIETA IIAPHKA,

MYIIIEHHOT'O0 TOPU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIbIIIe BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIE CBeeHUA O CTPOEHUN BelleCcTBA.

CrtpoeHue BemecTBa: aTOMbI ¥ MOJICKYJIBI, UX pa3Mepsbl. OMbBITHI, JOKA3bIBAIOITUE JUCKPETHOE
CTPOCHHUE BEIIECTBA.



JIBrxkeHne wyactull BemecTBa. CBA3b CKOPOCTH JABWKEHHUS 4YacTUL C TEMIIepaTypoil.
bpoynoBckoe nBuxkenwe, auddy3us. B3aumomelcTBHE YACTHI[ BEIIECTBA: NPUTSIKCHHE U
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, IKUAKOCTEHM U TBEPABIX
(KpucTa/sIMyecknx) Ted. B3auMoCBs3b MEXIy CBONCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Hemoncmpayuu.

1. HabGnronenne OpoyHOBCKOTO JABHKEHHUS.

2. Habmonenue nuddysun.

3. HabGmotenne siBnieHUH, 0OBSICHSIIOIIMXCS IPUTSHKSHUEM HIIA OTTAJIKWBAHUEM YaCTHI
BEIIECTBA.

Jlabopamopusie padomot u onvimel.

1. Omnenka aramMerpa aToMa METOOM PSIOB (C HCIoib3oBaHueM (hoTorpaduwii).

2. OnbIThI 110 HAOTIOJEHUIO TETJIOBOIO PACIIMPEHUS ra30B.

3. OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSIKECHHUS.

Pa3nen 3. /IBu:keHue U B3auMoaeiicTBUE TeJl.

Mexanudeckoe nBuxeHrue. PaBHOMepHOE U HEpaBHOMEpHOE JBMKeHUE. CkopocTb. CpenHsis
CKOpPOCTb IIPY HEPABHOMEPHOM JIBH)KEHUU. PacuéTr myTH ¥ BpeMEHU IBHKEHUS.

SIBnenue nHepuMU. 3aKOH HHEPLUMU. B3auMoeiicTBIE Te Kak IPUUMHA U3MEHEHHS CKOPOCTH
IOBYOKEHHA Tell. Macca kak Mepa umHepTHOCTH Tena. IlmotHocTe BemecTBa. CBS3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B €IUHHIIE 00BbEMA BEIIeCTBa.

Cuna xak xapakrepucTuka B3aumoaencteus ten. Cuna ynpyroct u 3akoH ['yka. U3mepenue
CHJIBI C ITOMOULIBIO JTMHAMOMETPA. SIBIICHUE TATOTeHHs U cwila TshkecTH. Chia TSKECTH Ha APYTUX
mwia"erax. Bec tena. HeecomocTb. CloXeHHME CWJI, HalpaBICHHBIX I0 OAHOW MPSIMOM.
PaBHopelicTBytomas cuil. Cuna TpeHust. TpeHne CKOJbKeHUs! U TpEeHUE NMoKosi. TpeHue B MpUpoe U
TEXHHUKE.

Jemoncmpayuu.

HabmtoieHne MexaHn4ecKoro JBUKEHHs Teja.

M3mepenne ckopoCcTH MPSMOJIMHEHOTO JTBUKECHHUS.
HaOnroneHue siBineHust MHEPLUU.

HaGnroneHne u3MeHeHus: CKOPOCTH ITPHU B3aUMOJICHCTBUH TEII.

uihwN e

CpaBHEHHE Macc 10 B3aUMOJIEHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSIMOH.

Jlabopamopnuie padbomul u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABWXKEHMs (IIapHKa B JKUAKOCTH, MOJEIU
AIIEKTPHUYECKOTO aBTOMOOUJISI U TaK Jlajiee).

2. Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHMS OpycKa WM IMIapHKa MO0 HAKIOHHOM
TUTOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPJOTO TeNa.

4. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh PacTsHKEeHUs (aedopManum) npyKHUHbI OT

MIPUIIOKEHHOM CHJIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Teja u
XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

JaBnenue. CriocoObl YMEHBIIICHUS W YBEJIWYCHHS JaBicHus. [[aBneHue ra3a. 3aBUCHMOCTD
JaBJIeHHs ra3za oT 00béma, TeMrepatypsl. [lepenada gaBneHus TBEPABIMU TEIaMU, KUAKOCTIMH U



razamu. 3akoH Ilackans. IlHeBMaTHyeckue MalIMHBL. 3aBUCHUMOCTb MJABICHHS JKUJIKOCTH OT
riyounsl. ['unpocrarnyeckuii napagokce. CooOuraromuecs cocynbl. [ napaBarnuecKkue MeXaHu3Mbl.
Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHOMN
obonmouku 3emnu. OmbiT Toppuuennu. M3mepeHue aTMocepHOro JaBieHUs. 3aBUCUMOCTh
aTMoc(epHOro IaBlIeHUsI OT BBICOTHI HAJl ypoBHEM Mopsi. [IpuOops! s u3MepeHus aTMOChEpHOTO
JaBJICHUS.
JlelicTBUE KMIKOCTU M raza Ha MOTPY)KEHHOE B HUX Teno. BrITanmkuparomas (apxumenona)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoruiasanue.
Jemoncmpayuu.
3aBHCHMOCTb JIaBJICHUA I'a3a OT TEMIIEpPaTyphl.
[lepenaua naBiaeHUs )KUIKOCTHIO U TA30M.
Coobmarommecs: CoCyabl.
I'mppasinueckuii npecc.
[IposiBnenue aecTBUs aTMOCHEPHOTO AaBICHUS.
6. 3aBUCHMOCTh BBITAJKUBAIOIIEH CUIBI OT 00bEMA MOTpYyKEHHOW wYacTH Tena MU
IINIOTHOCTH XKUAKOCTH.

A wN e

7. PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITCCHEHHOM KUIAKOCTH.

8. VYcnoBue 1uiaBaHMWs TeJl: IUIaBaHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH Tejla U XKUIKOCTH.

Jlabopamopusie padomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00BhEMA MOTPYKEHHON B KUJIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIEH Ha TENO, NMOTPYXEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JECUCTBYIOIIEH Ha TEJO B
XKUIAKOCTH, OT MACCHI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIBL, AEMCTBYIOIIEH Ha
TEJI0 B XKHUJIKOCTH, OT 00bEMa NMOTrpy>KEHHOM B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHHME JIOJKHM W ONpENESICHHE €€
IPY30II0ABbEMHOCTH.

Pa3nea 5. PaGoTra 1 MOIIHOCTB. DHEprus.

Mexanundeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pblUar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenure npaBuia paBHOBECHUS phluara K 0JIoKy. «3o0s0Toe nmpaBmiio» Mexanuku. KIT/1 mpocTeix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KuHetnueckas U noTeHUUalIbHas »Heprus. [IpeBpaienue ogHOro
BHJIa MEXAHUYECKON YHEPTUU B IPYroil. 3aKOH COXPaHEHHUS YHEPTHUU B MEXAHUKE.

Jemoncmpayuu.

1. [Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomot u onvimel.

1. Onpenenenrie pabOTHl CHUJIBI TPEHHUS TNPH PABHOMEPHOM JBHKEHHM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnienoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenue KII/I HaKJIOHHOM IITIOCKOCTH.

4. N3ydenue 3akoHa COXpaHEHHsI MEXaHUUECKON SHEPTHUH.

8 KIIACC

Pa3nen 6. TenioBbIe AIBJCHUA.



OCHOBHbBIE TOJOKEHU MOJIEKYJIIPHO-KHHETUUECKOW TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Meppl atroMOoB M MoJekyl.  OmnbIThl, IOATBEPXKAAIOIIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKOU TEOPHH.

Mogenu TBEPAOro, KUIKOTO U razo00pa3HOro COCTOSIHUN BemiecTBa. Kpucramanueckue u
amop¢ubie Tena. OOBICHEHNE CBONCTB Ta30B, KUAKOCTEH W TBEPABIX TENl HA OCHOBE IMOJIOXKCHHIA
MOJIEKYJIIPHO-KMHETHYECKOW Teopund. (CMauMBaHME W KaNWUIAPHBIE SABJICHHS. 1e€IIOBOE
pacLIMpEHHE U CIKATHE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIUIOBOTO ABM)KEHUS YacTULl. BHYTpeHHsIs
sHeprusi. CnocoObl U3MEHEHHS BHYTPEHHEH SHEpruu: Terionepeaaya u copepiueHne padboTsl. Buabl
TEILIONEPEIayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYCHHUE.

KonnuectBo TemnoTel. YnenbHas TEIIOEMKOCTh BelllecTBa. TemaooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TemoBoro OamaHca. [lmaBieHwe W OTBepAEBaHHME KpPHUCTAJUIMYECKUX
BELIECTB. Y ienbHas TeruloTa miasieHus. [lapoodpasoBanue u konaeHcauus. Mcnapenue. Kunenue.
VYaenvHas Teruiota napooOpa3oBaHHUs. 3aBUCHMOCTb TEMIIEpATypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUS.

Braxxnocts Bo3yxa.

DHeprus TornBa. Y 1elbHas TEIIoTa CropaHus.

[puniune! pa6ots! TemoBbix Asurateneil KI1/] tennosoro neurarens. TemoBble 1BUraTenu
U 3aIATA OKPYKAOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTUH B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

1. Habntoienne 6poyHOBCKOTO IBUKEHHUSI.

2. Hab6mronenue nuddysum.

3. HaOnroneHue siBineHuil cMauMBaHUs M KaIIWIISIPHBIX SIBICHUM.

4. HaGnroneHue TermioBoro pacupeHust Tel.

5. V3meHeHue naBneHus ra3a npu U3MEHEeHHH 00bEMa U HarpeBaHUM WM OXJIAXKICHUU.
6. IIpaBuna u3MepeHus TeMIepaTypsl.

7. Buns! Terutonepenaum.

8. OxyakaeHue Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHMH paboThl BHEIIHUMH CUIAMH.

10. CpaBHeHME TEIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaOmrofenre KumeHus..

12. Hab6nronenue nmocTostHCTBA TEMIIEPATYPHI MTPH TUIABJICHHUH.
13. Mopenu TeIUIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomel u onvimel.
OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.
OnbITHI 110 BRIPAIIMBAHNIO KPUCTAJJIOB [IOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 110 HAOTIOJEHUIO TETJIOBOIO PACIIMPEHUS Fa30B, )KUIAKOCTEH U TBEPBIX Tell.
Omnpenenenue gaBleHUs BO3ayXa B OajsIOHE IIIPUILIA.

5. OnbITEL, TEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHUS BO3[yXa OT ero o0obéMa u
HarpeBaHus WIN OXJIAXKICHUS.
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6. [IpoBepka TrUMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIlepaTyphl.

7. Habnronenne n3MeHeHus BHYTPEHHEW SHEPTUU Tela B pe3yabTaTe TeIUIonepeaun 1
pabOThI BHEITHHUX CHIL

8. HccnenoBanue siBineHus TeI1000MeHa IpY CMEIIMBAHUU XOJIOIHOM U ropsiueil BOABI.



9. Onpez[eneHI/Ie KOJIMYCCTBA TCIUIOTBI, IIOJIYYCHHOI'O BO,Z[OI71 IIpu TEII000MEHe C
HarpeTbiM METAJUIMYCCKUM HUIUHAPOM.

10. Onpenenenue yaeiabHON TEMIOEMKOCTH BELIECTBA.
11. HccnenoBanue npouecca UCapeHus.

12. Onpenenenre OTHOCUTEILHON BIa)KHOCTH BO3/yXa.
13. Onpenenenne yaebHON TEIUIOTHI IIABJICHUS JIBIA.

Pa3nes 7. DiieKkTpu4ecKHe 1 MATHUTHBIC SIBJICHHUS.

Onextpuzanus Ten. J[Ba poaa sneKTpUUECKUX 3apsAaoB. BzaumopeicTBue 3apsKeHHBIX TEdl.
3akoH KynoHa (3aBUCHUMOCTb CHJIBI B3aUMOJEHMCTBUS 3apsKCHHBIX TEJl OT BEJIMYHMHBI 3apsA]0B U
PacCTOSTHUSA MEXKy TeJIaMu).

Onektpuueckoe noje. Hampssk€HHOCTH 3nexTpuueckoro mnoiss. IlpunHnun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn anekTpudeckux 3apsiioB. DIeMEHTAapHbIN deKkTpuueckuil 3apsaa. CTpoeHue aToma.
[IpoBOIHUMKY M TUBJIEKTPUKHU. 3aKOH COXPAaHEHMS SJIEKTPUUYECKOrO 3apsijia.

ONEeKTpUYecKUd TOK. YCJIOBMsI CYLIECTBOBaHMS AJIEKTpUYECKOro Toka. McTounuku
MIOCTOSIHHOTO TOKa. JIeHCTBUS DSJIEKTPUUECKOrO TOKa (TEIJIOBOE, XMMHMUYECKOE, MarHUTHOE).
DIEeKTPUYECKUI TOK B JKUJKOCTAX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. DaeKTpuueckoe HanpskeHue. ConpoTUBIIEHNE TPOBOAHMKA.
VYaenbHOe comnpoTuBiIeHHE BemiecTBa. 3akoH Oma st ydyactka unenu. llocnemoBarenbHoe u
napajieIbHOE COEIMHEHHE ITPOBOIHUKOB.

PaboTta 1 MOITHOCTB 3JEKTPUUECKOTO TOKa. 3akoH J[xoymna—JleHna. DieKTpuuecKkue Lenu u
MOTpeOUTENH dNIeKTpUUecKol I3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[locTostHHbIE MarHuThl. B3auMoAeiCcTBUE TMOCTOSIHHBIX MAarHuTOB. MarHuTHoe moJe.
MarnuTtHOe nojie 3eMJIM U €ro 3HaYeHUe I *Ku3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mosie
3JIEKTpUYECKOro Toka. [[puMeHeHne 3IeKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATENb IIOCTOSIHHOIO TOKA. Vcnonb3oBaHue a1neKTpogBUrareneii B
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®apanes.  SIBiaeHue  snexkTpoMarHuTHoW — wHAykumu.  IlpaBwino  Jlenna.
OnekrporeHepatop. CmocoObl TMONY4EHHUS DJICKTPUUYECKON DJHEPrHH. DIIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

Onexrpuzanus Tell.

JIBa posia 31EKTPUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJl.
YCTpOHUCTBO 1 JEHCTBHE IEKTPOCKONA.

DneKTpocTaTu4ecKas HHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUIECKUX 3aPsI0B.

IIpoBOAHMKY U JUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOIO ITOJIS.

HcToyHMKN TOCTOSTHHOTO TOKA.
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JIeHCTBHS 2IIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUHN TOK B JKUJIKOCTH.

I"a30BrIi1 pazpsa.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

W3Mepenne 31eKTpUUECKOro HapsyKEHUs! BOJIbTMETPOM.
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Peocrar n mara3uH COpOTHUBIICHHN.
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v

BzauMoaelicTBUE ITIOCTOSHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TTOJIFOCOB MarHuTa.
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17. MO,Z[GHHpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSTHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MarsuTHO€e noje Toka. DJIEKTPOMarHmr.

20. JlelicTBME MAarHUTHOTO I0JIS1 HA IPOBOJAHUK C TOKOM.

21. DneKTpOABUTaTENb IOCTOSHHOTO TOKA.

22. HccnenoBanue aBiIeHUA 3JIEKTPOMArHUTHOM UHYKIIMH.

23. OnbiTel @apages.

24. 3aBUCHUMOCTb HaIIPaBJIEHUSI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

1. OnbITHI 10 HAOIOAEHUIO JEKTPU3ALUH TNl UHIYKIMEN U TPU CONPHUKOCHOBEHUH.

2. HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

3. C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON IIETTH TOCTOSHHOTO TOKA.

4. N3mepenue u peryaupoBaHue CUIIbI TOKA.

5. N3mepenue u peryampoBaHue HAIPSKCHUS.

6. HccnenoBanue 3aBUCUMOCTHM CHJIBI  TOKAa, MAYILETO 4YEpe3 PE3HCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HAa PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  DJIEKTPUYECKOTO  CONPOTHBIECHHUS
IIPOBOJIHHKA OT €ro JUIMHBI, IJIOIAIN TOIIEPEYHOT0 CEYEHUS U MaTepHaIa.

8. IIpoBepka mpaBuila CIIOKEHUS HANPSIKEHUM IIPU IOCIENOBATEIBHOM COCIUHEHUU
IBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuia I CHIIbI TOKA IIPU NAPAJIIETIBHOM COCUHEHUN PE3UCTOPOB.

10. Onpenenenue padOThI MIEKTPUYECKOTO TOKA, HIYLIETO YEPE3 PE3UCTOP.

11. Omnpenenenrie MOIHOCTH YIEKTPUYECKOTO TOKA, BBIAEISEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKCHHUS
Ha HEH.

13. Onpenenenne KIIJ] narpeBatens.

14. HccenenoBanue MarHuTHOTO B3aMMOJEHCTBHS IIOCTOSTHHBIX MArHUTOB.

15. W3yueHre MarHMTHOTO IOJI1 IOCTOSIHHBIX MArHUTOB TP UX OOBEJUHEHUU U
pa3eieHuN.

16. HccnenoBanue AeUCTBUS HIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBHSI KaTyIIKU C TOKOM
Y MarHuTa OT CHJIbl TOKA U HallpaBJIE€HUs TOKa B KaTYLIKE.

18. N3yuyenue neicTBUs MArHUTHOTO 101 HA IIPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3JIEKTPOABUTATEIs.

20. N3mepenne KIII 35eKTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITEl 110 MCCIEAOBAHUIO SBJIEHUS 3JIEKTPOMAarHUTHONW MHAYKLHUU: HCCIIEJOBaHHE
W3MEHEHNHN 3HaYCHUS U HAIIPABJICHUS MHAYKIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanndeckue siBJIeHHS.

Mexannyeckoe naBmxeHue. MarepuanpHas Touka. CuctemMa otcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOIO JBWKEHHMS. PaBHOMEpHOE TIpsAMOJIMHEMHOE JABWKEeHHE. HepaBHOMepHOE
NpsAMOJIMHENHOE ABWKeHWE. CpelHssi W MTHOBEHHash CKOPOCTh Tella MPH HEPABHOMEPHOM
JIBHKCHUM.

VYckopenue. PaBHOyckOpeHHOE mpsiMOIuHEHHOE nBrkeHHe. CBoOomHOE mageHue. OmbIThI
Iamunes.



PaBHOMepHOE nBMXKEeHHE TO OKpyx)HOcTU. [leprong m wactora oOpamenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

[lepBbrit 3akoH Hprotona. Bropoit 3akoH Herorona. Tpermit 3axkon Herortona. [IpmHnmn
CYNEPHO3HUIIUN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujla TPEHUS CKOJIBXKEHUS, CUJla TPEHHUs TIOKOs,
JPYTUE BUIBI TPEHUS.

Cuna TSKEeCTH M 3aKOH BCEMHPHOT'O TATOTEHUs. Y CKOpeHue cBOOOIHOro najeHus. J[Bmkenue
wia"et Bokpyr Comnnua. [lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U Ieperpy3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCom0THO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3meHenwe wummynbca. VMmynbe cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE 1BUKEHUE.

Mexanunueckasi paboTa 1 MOITHOCTb. PaboTa cuit TsKecT, ypyrocTH, TpeHus. CBsi3b SHEPTHH
u pabotsl. [loTeHnManpHas >Heprus Tena, MOAHATOr0 Haj MOBEPXHOCTHIO 3eMiH. [loTeHunanbHas
SHEprusi ckatod npyxkuHbl. KuHetnueckas sHeprus. Teopema 0 KMHETHMUECKOW SHEPIHH. 3aKOH
COXpaHEHUsI MEXaHUYECKOW YHEPTHH.

Jemoncmpayuu.

1. HaOnroneHne MexaHMYeCKOro ABUKEHHS TeJla OTHOCUTENILHO PAa3HbIX TEJl OTCUETA.

2. CpaBHeHHUE MyTEH M TPACKTOPUN IBMXKEHMSI OJHOTO M TOI'O K€ T€la OTHOCHUTEIBHO
pa3HbIX TEJI OTCUYETA.

3. N3mepenne cKkopoCTH U yCKOPEHHUs MPSIMOJIUHENHOTO JBUKEHUS.

4. HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOT'O IBUYKEHUS.

5. HaGnroneHue nBuXeHus Tena Mo OKPYKHOCTH.

6. HaGnroneHne MeXaHWYECKHX SBJICHHH, TPOUCXOASIIMX B CHUCTEME OTcUéTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHLHO KaOWHETa (DU3HUKHU.

7. 3aBUCHMOCTbD YCKOPEHHMS TeJIa OT MAacChl TeJla U ACUCTBYIOIIEH Ha HETO CUJIBIL.

8. HaOnroneHne paBeHCTBA CHII IIPU B3aUMOZEHCTBUY TEl.

9. N3menenue Beca Tena Ipu yCKOPEHHOM JIBUKEHHH.

10. Ilepenava ummymnbca Ipyu B3aUMOJAEHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPrUU NpU B3aUMOAEHCTBUU TEIL.

12. CoxpaHeHHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJAECHCTBUU.

13. CoxpaHeHue UMITYJIbCca IPU a0CONIIOTHO YNIPYrOM B3aUMO/JICHCTBUY.

14. HaOnroneHne peakTUBHOTO JABMKEHHUS.

15. CoxpaHeHue MEXaHUYECKOH SHEPrUH MIPU CBOOOIHOM MaICHUH.

16. CoxpaHeHne MEXaHMUECKON SHEPTUU IIPU ABM)KEHUU TeJIa MO JEHCTBUEM MPYKUHBI.

Jlabopamopusie padomot u onvimel.

1. KoHcTpynpoBanue Tpakra [ pa3roHa M JajJbHEMILIEr0 PaBHOMEPHOI'O JBUKCHHUS
HIapPUKa WU TEIIECKKH.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJBKEHHUA OpycKa WM JBUKEHMS IIapHKa IO
HAKJIOHHOM ITIOCKOCTH.

3. Onpenenenyre yCKOpPEHHs Tejla IPU PaBHOYCKOPEHHOM JIBHJKEHUH 110 HAKJIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MTPH PaBHOYCKOPEHHOM JIBM>KEHUU 0€3

HayvajabHON CKOPOCTH.

5. [IpoBepka ruMoOTE3Bl: €CAM MPU PABHOYCKOPEHHOM JIBUKEHHU Oe3 HaydalbHOM
CKOPOCTH ITyTU OTHOCSITCSI KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.



6. I/ICCJ'IC,Z[OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAaJIbHOI'O
JaBJICHU.

7. Onpenenenne k03 puimeHTa TpeHUs! CKOIbKCHHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenve pabOTBl CUIIBI TPEHUS IPU PAaBHOMEPHOM JABIKEHMM Teja IO
TOPU30HTAILHONW TOBEPXHOCTH.

10. Onpenenennrie pabOThl CHIIBI YIPYTrOCTH TPU MOABEME TPy3a C HCIOJIb30BAaHHUEM
HETIOZBIKHOTO U TIOABIKHOTO OJIOKOB.

11. N3ydenue 3aKkoHa COXpaHEHHS SHEPTHH.

Pa3znen 9. Mexann4yeckue KoJie0aHUA U BOJIHBI.

KonebarenpHoe nBmxkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWH: TEPHOJ, YacToTa,
aMIuiuTyga. MarteMatTudyeckuii W NPYXKUHHBIA ~ MagTHUKHW. [IpeBpailieHne »SHeprud mOpu
Kose0aTeIbHOM ABMKCHUU.

3aryxatomue KojeOaHusi. BreiHyxIneHHble KojeOanusi. Pesonanc. MexaHuueckuwe BOJHBI.
CBoiicTBa MeXaHMUYECKUX BOJIH. [IpoosibHBIE M MTONIEpEYHBbIE BOJIHBI. [[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTtpaHeHus. MexaHn4eCKHUe BOJIHBI B TBEPIOM TeJI€, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa  BeIcOTa ToHA. OTpaxkeHue 3Byka. MHppa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

1. Habmoienue xosneGaHuii Te moj JeHCTBUEM CHITBI TSKECTH U CHIIBI YIPYTOCTH.
2. Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabntoieHne BBIHYXIEHHBIX KOJIeOaHUI U pe3oHaHca.

4. PacrnipocTpanenue mpoAoIbHBIX U MOTIEPEYHBIX BOIH (HA MOJIEIH).

5. Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI pE30HaHC.
Jlabopamopusie padomot u onvimel.

1. OmnpeneneHre 4acTOTHl M IEPHO/Ia KOJIECOAHHI MaTeMaTHIECKOTO MasiTHUKA.

2. Omnpenenenuie 4acTOTHI U Mepro/ia KoieOaHUil MPY>KUHHOTO MasATHHKA.

3. HccnenoBanue 3aBHCUMOCTH TIEpHO/a KONEOAHHI MOJBEIICHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH TIEpHOJIA KOJIEOaHW IPYKUHHOTO MasiTHUKA OT MacCChI
rpysa.

5. [IpoBepka HE3aBHCHUMOCTH Iepuoja KoneOaHuil rpysa, MOJIBEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IHEpUOAa KOJeOAaHUH MPYKUHHOTO
MasTHHKA OT MAaCChl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepenune yckopeHus CBOOOTHOTO MaJCHHS.

Paznen 10. DaeKTpOMarHuTHoe 1moJie M 3J1eKTPOMarHuTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHUTHbIe BOHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTpOMarHUTHBHIX BOJIH. MICII0Ib30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosiHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomul u onvimel.

1. W3ydeHne cBOICTB 3J€KTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBbIe sIBJICHHUS.



JlyaeBass mojnenb cBeta. Vcrounuku cBeta. IlpsMonuHeldHOe pacnpocTpaHEHHE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomnenne cBera. 3aKOH MpenoMiieHUs1 cBera. llogHOE BHYTpEeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHUE MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox myyeit B tuH3e. OnTudeckas cuctema ¢oToarmnapaTa, MUKPOCKOIA U TEJIECKOTIA.
I'na3 kak ontuyeckas cucreMa. bn3opyKkocTh U 1aJbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel HptoToHa. Cllo)KeHHE CHEKTPajbHBIX LIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.

1. [IpssMonnHetHOE pacIpOCTPaHEHUE CBETA.

2. OtpaxeHue cBera.

3. [Tony4yenue n300paXkeHUA B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4., [Ipenomnenue ceera.

5. OnTuyeckuil CBETOBO/L.

6. Xox ydeit B coOnparomiei JTruH3e.

7. Xoz Jydel B pacCeuBarolel JINH3E.

8. [ony4yeHnue n300paXkeHUi C OMOIIIBIO JHH3.

9. [Mpunun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3nosxenune 6enoro cBeTa B CEKTP.

12. [Tonmyuenue 6emoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.

2. N3ydenne xapakTepuCTHK M300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMIIEHUS CBETOBOTO JIyda OT yIJla NaJeHus Ha
I'PaHULE «BO3LYX—CTEKIION.

4, [Tonmyyenue n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Omnpenenenrie GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHITBI COOMpAIOIeid JTMH3HI.

6. OnBITHI IO Pa3NOKEHUIO OEIOro CBETa B CIIEKTP.

7. OnbITHl MO BOCHPHUATHIO LBETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 I[BETOBbIC
(GUIBTPHI.

Paspnen 12. KBanToBbIe siBJIeHHS.

OmnbiThl Peszepdopna u mmanerapHas mozpenb atoma. Mogjens atoma bopa. Hcnyckanue u
MIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PagunoaktuBHOCTh. Anb(a, 6eta- u ramma-usnydenus. CTpoeHue atomMHoro siapa. Hykinonnas
MoJiesb aTOMHOTO siapa. M3oTonsl. PannoaktuBHele npeBpaienus. Ilepuon nomnypacnana aTOMHBIX
Aanep.

SnepHble peakunu. 3aKOHBI COXPAHEHMs 3apsI0BOTO M MAacCOBOIO YHMCEN. DHEPrus CBS3U
aToMHBIX sifep. CBa3p Macchl U dHepruu. Peaknuu cuHresa u aeneHus saep. VICTOUHUKM SHEpruu
ComHIia 1 3BE31.

SAnepHas sHepreTuka. JleicTBYs paAMOAKTUBHBIX U3JIyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3IIy4EeHHSI U MOTJIOLIEHUS.
CrieKTpel pa3avyYHbIX Ta30B.

Crektp BozOpoAa.

HaGnronenue tTpekoB B kamepe Buibcona.
Pabora cuérunka HOHH3UPYIOLINX U3ITyYECHUH.

vk wne



6. Peructpanus uznydeHusi IpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnuie pabomul u onvimel.

1. HabitoieHne CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHME SHEPTUU YACTHUIBI IO TOPMO3HOMY NyTH (1O
dboTorpadusm).

3. W3mepeHue paairoakTUBHOTO (oOHa.

IToBTOpPHTENBLHO-00001IIAO LU MOLYJIb.

[ToBTOpHTENTEHO-0000IIAFOIIMI MOTYJIH TIPEIHA3HAYCH /I CHCTEMATH3aIllid U 0000IIeHUS
MPEIMETHOTO COJEPIKAaHUS U OIBITAa NEATEeIHHOCTH, TPUOOPETEHHOTO MPU M3YyYSHUH BCEro Kypca
(GU3HMKHN, a TaKXKe JUIA MOATOTOBKHM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (u3uKe s
00yJaronIuXxcsi, BRIOPaBIIUX ATOT YUEOHBIN MPEAMET.

[Tpu n3ydeHnn JAHHOTO MOJYJISL PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AESTEIILHOCTH, Ha
OCHOBE KOTOPBIX 00ECIICUYMBACTCS IOCTIKCHHE NMPEAMETHBIX M METANPEAMETHBIX IUIAHUPYEMBIX
pe3ynbraToB 00ydeHus, (OPMUPYETCS E€CTECTBEHHOHAY4YHAsi TPaMOTHOCTb: OCBOCHHME HAyYHBIX
METOJIOB HCCJICJIOBaHHS SIBIICHUH TIPUPOJBI M TEXHHWKH, OBJAJICHHE YMCHUSIMH OOBSICHATH
¢buznueckye BIEHUs, IPUMEHSS MOJIyYeHHbIE 3HAHUsI, pelIaTh 3a/1a4i, B TOM YHCIIe KaYeCTBEHHbIE
U DKCIIEPUMEHTAIbHBIE.

[IpuHIMTIHATBEHO €SI TEIBHOCTHBIN XapaKkTep JaHHOTO pa3zesia peaanu3yeTcs 3a CYET TOro, 4To
oOyuarolrecs BhIMOIHAIOT 33/1aHUs, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBACHATH (PU3UUYECKUE SIBICHUS B
OKpY’KaroIlel IPUPOJIC U TIOBCECTHEBHOM KHU3HU;

UCIIONIb30BaTh HAy4YHBIE METOJbI MCCIENOBaHUS (U3MUYECKUX SBICHWM, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U TIOTYISHHSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHSTh HAay4HBIC OCHOBBHI HAaWOOJIee BAXKHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO UCIOIB30BAaHUS PAa3IMUHBIX MCTOYHHKOB DHEPrUM HA OCHOBE 3aKOHA
MPEBPAIICHUS ¥ COXPAHCHHSI BCEX U3BECTHBIX BUIOB YHEPTHUU.

NNJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IMTPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O ObPA30BAHUASA

N3ydenne Gu3NKN HA YPOBHE OCHOBHOTO 00IIIEero oOpa3oBaHUs HAIMPABIICHO HA JIOCTIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHbBIX PE3YIbTATOB.

B pesynbrare nzyueHus pu3nKu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs y 00yJaronierocs
OyayT cOPMUPOBAHBI CIEAYIONINE TNIHOCTHBIC PE3YIbTATHI B YACTH:

e 1) MaTpMOTH4YECKOr0 BOCTIUTAHUS:

e - NIPOSIBIICHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3NYECKO
HAYKH;

® - [ICHHOCTHOE OTHOIIIEHUE K JOCTHKECHUSIM POCCUMCKHUX YUEHBIX -(PU3UKOB;

¢2) rpaJIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCITUTAHUSL:

® - TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUU OOMIECTBEHHO 3HAYMMBIX U ITHYECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYESCKUM IMPUMEHEHUEM JOCTHIKCHUHN (PH3UKH;

® - 0OCO3HAHUE BAXKHOCTH MOPAIBLHO-3THYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YU4EHOTO;

©3) 3CTETHYECKOr0 BOCIIUTAHUSA:

® - BOCIIPHSITHE ICTCTHUYSCKUX KadyecTB (DU3MYECKON HAyKH: €€ TapMOHHYHOTO ITOCTPOCHWSI,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

®4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

®- OCO3HaHWE IEHHOCTU (HU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHUPA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BaXKHEHIIEN COCTABIISIIOLIEH KYJIBTYPBI;



® - pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEpEca K UCCIIE0BATEIBCKOM e TeTbHOCTH;

¢5) popMupoBaHus KyJbTypPbl 310POBbS U IMOLUOHAJIBHOI0 0JIAT OOy YHS:

® - 0OCO3HAHHE [IEHHOCTH 0€301acHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTU MpaBWJI O€30MacHOr0 TMOBEACHHUS Ha TPaHCIOpPTE, Ha JOpOrax, € AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

e - chopMHPOBAaHHOCTH HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IIPaBa Ha OUIMOKY M TAKOTO e
IIpaBa y Ipyroro 4ejaoBeKa;

©6) TPy10BOI0 BOCTIUTAHUSA:

® - aKTUBHOE YYacTHE€ B PELICHUM NMPAKTUYECKUX 3a/1ay (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHu3aIiy, ropo/ia, Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HANIPaBIEHHOCTH, TPEOYIOIIUX B TOM
quclie U GU3NISCKUX 3HAHMIA,

® - UHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MTPOdecCHii, CBA3AHHBIX C (DU3HKOI;

©7) 3K0JIOTHY€CKOr0 BOCIIUTAHUS

e- OpHUEHTAIlWsl Ha TNpPHUMEHEHHE (PU3MYECKUX 3HAHUHM MJid pelieHwsl 3ajJad B 00JacTH
OKpY)Kalollled cpeibl, IUIAaHWPOBAHUSI TOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUM IS
OKpY’Karolllel Cpepl;

® - 0OCO3HaHUE II100aIbHOI0 XapaKTepa SKOJIOTMUECKUX MPOOJIEM U MyTel UX pelIeHNUs;

¢ 8) ajanTanuM K U3MEHSAIOIMMCS YCI0BUIM COIHAJIBLHON U IPUPOAHOM CpeIbl:

®- TOTPEOHOCTH, BO B3aWMOJACHCTBMM TpPHU BBHIMOJHEHUH WCCIECIOBAHUM M TMPOEKTOB
(bu3HYECKOI HAPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBILLICHUE YPOBHS CBOE€ KOMIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTD;

e- 1OoTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUI, B TOM uyucie (GOpMyIHpOBaTh HIEH,
MOHSITHSL, TUTIOTE3bI O (PU3HUECKUX O0BEKTAaX U SIBICHUSIX;

e - 0oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUM MU KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® - [JTAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUU HOBBIX (DU3MUECKHUX 3HAHUM;

e - CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCTIOJIh30BaHUEM (PU3NUCCKUX 3HAHUM;

®- OIICHKAa CBOUX JACHCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100abHBIX TIOCTIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbpTaTe 0cBO€HMS MPOrpaMMBI 0 (pHU3HKE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Y
oOyuatomerocss Oyayr chopMHpOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl, BKJIIOYAIOIINE
M03HABaTEJIbHbBIC YHUBEPCAIbHbIE YUeOHBIE 1€HCTBUS, KOMMYHHUKATUBHbIE YHUBEPCAJIbHbIE yueOHbIE
NeHCTBUS, pETyIATUBHBIE YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS.

I[Ho3naBaTebHBbIE YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBH A

Ba3oBrble Jjornyeckue neicTBUA:

® BLISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUN);

® YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCH(PHUKAIMK, OCHOBAaHUS JUisi 0000OMICHUS U
CpaBHEHUS,

® BEISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMS B pPacCMaTpPUBAEMBIX (aKTaxX, JAaHHBIX U
HAOJTFOICHUSAX, OTHOCSAITUXCS K (PHU3UUICCKUM SIBIICHUSIM;

® BBISIBJISITh MPUUUHHO-CIEACTBEHHBIE CBSI3W MPU H3YYCHHH (U3HUECKUX SBICHUH W
MPOIIECCOB, J€NaTh BBHIBOABI C UCIOJIB30BAHUEM JICTYKTUBHBIX U MHIAYKTUBHBIX YMO3aKIIOUCHHH,
BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BEINYUH;



® CAaMOCTOATEJIHO BBIOMpATh CHOCO0 pemieHus: y4eOHOW (u3ndeckoi 3amgauu (CpaBHEHUE
HECKOJIbKMX BApUAHTOB pPEIICHHs, BHIOOp HaWOOJee IMOAXOIIIEro ¢ Y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiicTBUS:

® IICTI0JIb30BaTh BOIPOCH! KaK UCCIEA0BATENLCKUI MHCTPYMEHT MTO3HAHMS;

® [I[POBOAUTH 10 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (PU3HMUECKH
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BAaHUE (PU3NYECKOTO SIBJICHUS;

® OIICHMBAaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTb HHGOpPMALMIO, TMOIYYEHHYIO B XOJ€
HCCJIEIOBAHUSI UJIH SKCIIEPUMEHTA;

® CaMOCTOATENbHO (OPMYJIMPOBATh 0OOOIIEHNUS U BBIBOJABI IO PE3yJibTaTaM MPOBEIEHHOTO
HaOJII0ICHNUS, OIIbITA, UCCIIC0OBAHMS;

® [[POTHO3MPOBaTh BO3MOXKHOE JajibHEIee pa3BUTHE (UINYECKUX TIPOILIECCOB, a TaKXKe
BBIJIBUT'ATh MPEATIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCJIIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

® [IPUMEHATHh PA3JIMYHbIE METOAbI, MHCTPYMEHTHI W 3ampochl IpPH MOUCKE M O0TOOpe
MH(POPMAIIMY WU TaHHBIX ¢ YIETOM MPEIOKEHHON yueOHOoM (r3nueckoi 3a1auu;

® AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BHJIOB
1 GOpM TpeCTaBICHNS;

® CaMOCTOATEJIBHO BBIOMpPATh ONTUMAbHYIO (QOpMY MpEACTaBICHUs HWHPOpPMALUU U
WILTIOCTPUPOBATh PelIaeMble 3a7adil HECIOKHBIMU CXEMaMH, JrarpaMMaMu, HHOU TpaduKoil U ux
KOMOHWHAIIUAMU.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

®B X0/1€ 00CYXKAEeHUsl y4eOHOro MaTepuana, pe3yJbTaToB JJa0OpPaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKa3bIBaTh WJECH, HallCJICHHBIE Ha
pelIeHre 3ajauM U NoiiepyKaHue 01aroxkeaaTeIbHOCTH OOILEHUS;

® COTIOCTABIISITh CBOU CYXJIEHUS C CYXKACHUSMU JIPYTUX YYaCTHUKOB JMajora, 0OHapyKUBaTh
pa3IM4Me U CXOJICTBO MO3UILIMIA;

® BEIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

® TyOJINYHO MPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOIO (PU3NYECKOT0 OIBITa (IKCIEPUMEHTA,
HCCIIe0BaHUs, IPOEKTA);

® [IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBa KOMAHAHOM M MHIUBUAYaIbHON pabOThI Ipu
pelIeHNH KOHKPETHON (PU3UUECKOi TpOoOIeMBI;

® [IPUHUMATH LI COBMECTHOM JIESTEIbHOCTH, OPTraHU30BbIBATh AEMCTBUS MO €€ JOCTHKEHHIO:
pacupenensTh poiH, 00CYXKAaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 06001IaTh MHEHUS
HECKOIBKHX JIIOJICH;

® BHINIOJHATh CBOIO YacTh pabOThl, JOCTHras KaueCTBEHHOTO pe3ysibTaTa IO CBOEMY
HATPAaBJICHUIO U KOOPJIMHUPYS CBOU JCUCTBHSI C APYTUMH WICHAMHA KOMaHIbI;

® OIICHUBATh KA4eCTBO CBOETO BKJIaga B OOIMIMH MPOAYKT MO KPUTEPHSIM, CaMOCTOATEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOCHCTBUSI.

PeryasiTuBHble yHMBepPCcAJIbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanus:

® BBISBIISATH NMPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX ISl pellieHHs
(bu3nUecKux 3HAHUH;

® OPUEHTUPOBATHCS B PA3IIUUHBIX MTOIX0aX MPUHATHUS pelIieHui (MHIUBUAYaTIbHOE, IPUHIATHE
pELIeHUs B IpyMIe, IPUHATHE PELLIEHUN TPYIIION);



® CAMOCTOATEJIBHO COCTaBJISATh AITOPUTM peIIeHHs (PU3MUECKOW 3aJaud WM IUIaHa
UCCIIEIOBaHUS ¢ YUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
npeiaraeMble BapUaHThl PELICHUI;

e [eTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO/Ib, IMOIIUOHAIbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IIaH €€ U3MEHEeHMS,

® O0BSICHATD TPUYUHBI JOCTH)KEHUS (HETOCTM)KEHUS) PEe3yNbTaToB JESTENbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY;

® BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3UUECKOTO
UCCJIEIOBaHUsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, HM3MEHHUBIIMXCS CUTYyalluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM;

® CTaBHUTH ce0sl Ha MECTO JIPYTOro YejIOBeKa B XOJI€ CIOpa MM AUCKYCCHU Ha HAYYHYIO TEMY,
MMOHMMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYroro;

® [IPHU3HABATh CBOE MPAaBO HA OMIHMOKY MU peIIeHNH (PU3MUECKUX 3a/1a4 MU B YTBEPKACHUAX
Ha Hay4YHbIE TEMbI U TaKOE e MPaBo IPYyroro.

MNPEIMETHBIE PE3YJIBTATHBI

K xoHny oOyuenuss B 7 KJjacce NpeAMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMECHHM

® ICTIOJIB30BATh TMOHATHS: (PU3MYECKUE U XUMUYECKHE SIBJICHUS, HAOIIOIEHUE, SKCIICPHUMEHT,
MOJIeNlb, TUIOTE3a, €AMHULBI (PU3UYECKHX BEJIUYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUSA
BemiecTBa  (TBEpHOE, KUAKOE, Tra3000pa3HOE), MEXaHMYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOpUS, PAaBHOJACHCTBYIOIIAs cuia, nedopmanus (yrnpyras,
IJIaCTUYECKasi ), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

epaznnyarh siBieHUS (AUQQy3us, TEIIIOBOE IBWKCHHWE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, UHEPIHS, B3aUMO/ICHCTBHE T, paBHOBECHE TBEPABIX TEIl C
3aKpEMJIEHHONW OChIO BpallleHMs, Nepefada JaBJICHUS TBEPABIMU TEJIAMH, KUAKOCTAMHU U ra3aMy,
aTMoc(epHoe aBieHHE, [JIaBaHUE Tell, IPEBPAICHU MEXaHUYECKOW SHEPruu) MO OMHUCAHUI0 MX
XapaKTepHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKHUX SBJICHHUM B OKPYXKAlOIIeM MHUpPE, B TOM
yrcie pu3nvecKkue SBJICHUs B MPUPOE: MPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOMN
U HEXHBOW TNpHpOJE, NEHCTBHE CHUIIBI TPEHHUS B MPHUPOJAE M TEXHUKE, BIMSHHE aTMOC(EpHOro
JIaBJICHUS Ha KUBOW OpPraHM3M, IUIaBaHUE pbIO, pplyaru B TeJ€ YeJIOBEKa, MPHU 3TOM IMEPEBOJIUTH
NPAaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIIEISATH CYLIECCTBEHHBIE CBOWCTBA (MPU3HAKU) (HU3MUYECKUX
SIBIICHMIA,

® OIMCHIBATh W3YYEHHBIC CBOMCTBA TNl U (PU3MUECKUE SBJICHUS, UCHONB3YS (DU3HUYECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEJIHAS CKOPOCTh, CUja
YIOPYTOCTH, CUJa TSXKECTH, BEC Teja, CUJIa TPEHHUs, JaBlieHue (TBEPAOrO Tena, >KUIKOCTH, rasa),
BBITQJIKMBAIOIAs CHJIA, MEXaHW4yeckas padoTa, MOIIHOCTh, IIJICUYO CHJIBI, MOMEHT CHIIB,
KO3 (ULMEHT MOJIE3HOr0 NEUCTBUS MEXaHU3MOB, KUHETUYECKasl U NMOTEHUMAIbHAs SHEPrus), Npu
OIMKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI UCIIOJIb3YEMbIX BEJIHUMH, UX 0003HAUYCHUS U
eIMHUIBl (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYIBIL, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTHh IpadUKU H3YHYEHHBIX 3aBUCHUMOCTEN (PU3MUECKHUX
BEJIUYMH;

® XapaKTepU30BaTh CBOMCTBA Tejd, (U3NYECKUE SBICHHUS U IMPOLIECCHI, MCIONb3Yys MpaBuia
CIOXEeHHs CU (BAOJb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO



paBHOBecHs pblyara (0J0Ka), «30J10TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs] MEXaHUYEeCKOU
SHEPI'HuH, IPU 3TOM JIaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIHCHIBATh €T0 MATEMaTHYECKOE
BbIpaXCHHE;

® 00BSCHATH (PU3MUYECKHUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallMll TNPaKTHUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH ITPUYUHHO-CICICTBCHHBIE CBS3H,
CTPOUTH 00BsICHEHHE U3 1—2 JIOTMYECKHX LIaroB ¢ ONOPoi Ha 1—2 N3yuyeHHbBIX CBOMCTBA (PU3HYECKUX
SIBIICHU, (PU3NIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIe 3a7auu B 1—2 1eHCTBUS, UCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIINE
¢u3nveckne BENWYMHBI: HAa OCHOBE AaHajdM3a YCIOBHS 3aJlayd 3alUCHIBATh KPATKOE YCIIOBHE,
MOJCTABIATh (PU3MUECKUE BENUYMHBI B (POPMYINBI U NMPOBOAMUTH PAcUEThl, HAXOAUTH CIIPABOYHbIE
JaHHbIe, HEOOXOIUMBIE JJISl PEIICHHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOJYYeHHON (hru3nyecKon
BEJIMYMHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELIUTh MPH MOMOIIN (PU3UYECKUX METOMAOB, B
OMHCAaHWUU MCCIEAOBAaHUS BBIIEIATh IPOBEPSEMOE MPEANONOKEeHHE (TUIOTE3y), pazaudarbh M
MHTEPIPETHUPOBATH MOJIYUYEHHBIN Pe3yabTaT, HAXOAUTh OIIMOKU B XOJ€ OIBITA, JAeaTh BBIBOABI 110
€ro pe3ysbTaram;

® [IPOBOJUTH ONBITHI N0 HAOMIONEHUIO (GU3NUECKUX SIBICHUM MM (U3MUECKUX CBOMCTB Tel:
dbopMynHupoBaTh TMPOBEpSiEMBbIE TPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY M3 IPEAJIOKESHHOTO
000pyI0BaHus, 3aMUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BBIBOIbI;

® BHINOJIHATH MpPSIMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00b&Ma, CHIIBI U
TEMIIEpaTypbl C MCIOJIB30BAHUEM aHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHUSA
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTA U3MEPEHU;

® [I[POBOJAUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKON BETUYMHBI OT JpPYroil c
HCTOJIb30BAaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO MABIIKYILIErOCsl Tejla OT
BPEMEHHU JIBIDKCHHUsI TeJa, CHIIbI TPEHUS CKOJBKEHUS OT Beca Tela, KadecTBa 0OO0paboTKh
MOBEPXHOCTEH Tel M HE3aBHUCHUMOCTH CWJIbl TPEHHUS OT IUIOMIAAM CONPUKOCHOBEHHS TE€J, CHJIbI
YIIPYTOCTH OT Y/UIMHEHHSI IPY>KUHBI, BBITAJIKMBAIOLIECH CHIIBI OT 00BbEMA NOrPY>KEHHOM YacTH Teja U
OT IUIOTHOCTH >KMJKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOUHBI, Ha KOTOPYIO
HIOTPY’KEHO TEeJIO0, YCJIOBUH IJIaBaHUs Tell, YCJIOBUN paBHOBECHUS pblyara U OJIOKOB), y4aCTBOBATH B
IUTAHUPOBAaHUU y4eOHOTO HCCIEeOBaHMSA, cOOUpATh YCTAHOBKY U BBINOJHATH M3MEPEHUs, CIIEAys
MPEIJIOKEHHOMY IUIaHy, PUKCUPOBAThH PE3YJIbTATHI TOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BETMUUH
B BUJIE€ NIPEUIOKEHHBIX TAOJIUI] U TpaHKOB, eIaTh BBIBOABI 110 pe3yJabTaTaM HCCIe10BaHMs;

® [I[POBOJANTH KOCBEHHBIE N3MEPEHUS PU3NUECKUX BETUYHH (TNIOTHOCTH BEILIECTBA KUJIKOCTHU U
TBEPAOIO TeJIa, CUJla TPEHUS CKOJIbKECHHUS, 1aBJIEHUE BO3lyXa, BBITAJKNUBAIOIIAs CUIIA, IEHCTBYOIIAs
Ha MOTPY)XEHHOE B JKUAKOCTH TEJO, KOOPPHUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB),
clIeysl IPEUI0KEHHON MHCTPYKLIMU: TIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh HIKCIIEPUMEHTAIIBHYIO
YCTaHOBKY Y BBIYUCIIATH 3HAUEHUE NCKOMOM BEJIMUUHBL;

e cOOTIOaTh MPaBWJIa TEXHUKH 0€301aCHOCTH IIPH paboTe ¢ 1TaOopaTOPHBIM 000PYT0BAHUEM;

® yKa3bIBaTh MPUHIUIBI JCHCTBUS MPHUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pblyar, MOABHMHBIM M HENOJBMXHBINA OJIOK,
HAKJIOHHAs MJI0CKOCTH;

® XapaKTepu30BaTh NPUHIMIbI JHCTBUSA U3YUYEHHBIX IPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIIOPOM Ha MX ONMCaHMs (B TOM YMCIE: NOAIMIHUKHN, YCTPOUCTBO BOAOIIPOBOAA, THAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS O CBONCTBaX
(bu3NYECKUX SBJICHUH U HEOOXOJUMBbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



® [IPUBOJIUTH MPUMEPHI (HAXOIUTHh HH(OPMALIHIO O IPUMEPaX ) IPAKTHIECKOTO HCIIOIb30BAHUS
(bU3HYECKUX 3HAHWUH B MOBCEAHEBHOW XU3HU JUIsl OOECTICUCHUsT 0€30MacHOCTH NP OOpAaIeHUH C
nmpuObopaMu W TEXHHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS M COONIOACHUS HOPM
AKOJIOTUYECKOT0 MOBEJICHHUS B OKPYKAIOIIEH cpefie;

® OCYIIECTBIIATH OTOOP UCTOUYHUKOB MH(pOpMaIuu B VIHTEpHETE B COOTBETCTBUU C 33JIaHHBIM
MTOMCKOBBIM 3aMIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHN 1 TyTEM CPaBHEHHUS PA3IUYHBIX HCTOUHUKOB
BBIZICIISITH MH(POPMAIIHIO, KOTOpAs SBISICTCS TPOTHBOPEYHBOM MITH MOXKET OBITh HEIOCTOBEPHOM;

® 1ICII0JIF30BaTh TP BBHIMIOJHCHUHM YYEOHBIX 3aJaHU HAyYHO-TIONMYJSIPHYIO JTHTEPaTypy
(U3HYECKOTO COJIePIKaHMUS, CIIPAaBOYHBIC MaTepHANIBI, PeCypChl ceTH VIHTEpHET, BIaIeTh TPHEMaMU
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3zoBaHus MH(GOpPMAIINK U3 OAHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

®CO3/1aBaTh COOCTBEHHBIE KpATKHE IMHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBe 2—3
HUCTOYHUKOB HMH(MOpMAIMU (PU3NYECKOTO COACPKAHMS, B TOM YHCIE MyOJUYHO JeNaTh KPaTKHe
COOOIIEHUsT O pe3yabTaTaX IMPOCKTOB WM YUYCOHBIX HCCICAOBAHHUN, TPH ITOM TPaMOTHO
WCIIOTh30BaTh HM3YYCHHBIM TOHATHHHBIA ammapaT Kypca (DH3WKH, COMPOBOXKIATh BHICTYIUICHUE
MpE3EHTALNEN;

® [1pY BBIMOJHEHNUN YU4EOHBIX IPOSKTOB U UCCJICAOBAHMI pacrpenesaTh 00s13aHHOCTH B TPYIIIE
B COOTBETCTBHH C ITIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTD 3a BBHIIIOIHCHHEM IIJIaHA JICHCTBHM, ajcKBATHO
OIICHWBATh COOCTBEHHBIM BKJIAQJ B JICSITEIHLHOCTH TPYIIIbI, BBICTPAUBATH KOMMYHHUKATHBHOE
B3aUMOJICHCTBUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIIHX.

K konmy oOyueHus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAIOIIUXCSI YMCHHH :

® 1ICITI0JIb30BATh IMOHSTHUS : Macca ¥ pa3Mephbl MOJISKYII, TEIJIOBOE JIBIDKEHUE aTOMOB M MOJICKYII,
arperaTHble COCTOSIHHSI BEIIECTBAa, KPUCTAUTMYECKHE UM aMop(HbIC Tejla, HACBIIICHHBIA |
HEHACBIIEHHBIA TMap, BIAKHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHSI DSHEPrus, TEMIOBOH
JBUTATENb, DJEMCHTAPHBIA JIIEKTPUYCCKHA 3apsl, DJJICKTPUYECKOE II0JIe, TPOBOJHUKUA U
TUDJIEKTPUKH, TIOCTOSTHHBIN 3JICKTPUYECKHUI TOK, MArHUTHOE TIOJIC;

epa3nMuaTh SBJICHHUS (TEIUIOBOE pACHIMPEHHE M CXKaTHe, TeIUIonepenaya, TeIUIOBOES
paBHOBeCHE, CMauyWBaHHWE, KANWUISAPHBIC SBJICHUS, WCIApEHUE, KOHJCHCAIMs, IIJIaBJICHHUE,
KpucTamu3anus (OTBepJeBaHUE), KHUIECHHE, TeIulonepenadya (TerIonpoBOIHOCTh, KOHBEKIIHUS,
W3ITy4eHUE), DJICKTPU3AIMS TeJN, B3aUMOJCHCTBUE 3apsiiOB, JEUCTBUS DIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JICHCTBHE MArHUTHOTO ITOJISI HAa MPOBOJHHUK C
TOKOM, 3JIEKTPOMATHUTHAS MHAYKIIKS) 10 ONTMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NICCKOE SBIICHUE;

® pPacrio3HABaTh MPOSBICHUE U3yYCHHBIX (DU3NUECKUX SBICHUIN B OKPYXKAIOIIEM MHPE, B TOM
yucie (Gpu3nyueckue SIBICHHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHWE W KalWUISIPHBIC SBICHUS B
MpHUpoOJie, KPUCTAUIBI B mpupoje, uznydeHue ConHia, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHUE POCHI, TyMaHa, WHEs, CHETa, DJIEKTPUYECKHE SBICHUS B aTMocdepe, dIIeKTPUIeCTBO
YKUBBIX OPTraHU3MOB, MATHUTHOE T0JI€ 3eMJIH, Apei MOJIFOCOB, POIb MAarHUTHOTO TOJIS TSl KU3HU
Ha 3emJie, ONSIPHOE CHsIHKE, TIPU 3TOM MEePEBOANTH MPAKTHUUYECKYIO 337a4y B yueOHYIO, BBIIETSATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) PU3NICCKUX SIBIICHUH;

® OTMCHIBATh M3YYCHHBIE CBOMCTBA Tel M (DU3MUECKHE SBJICHHs, HCTOJIB3yS (U3HUECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPSHHSSI dHEPTHs, KOJWUYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTh
BEILIECTBA, yJeIbHAs TEIUIOTA IUIABJICHHUS, YACIbHAS TEIUIOTa MapooOpa3oBaHusl, yaeabHas TEIUIoTa
CrOpaHHsl TOIUIMBA, KOI(DPHUIMEHT MONE3HOTO MEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHTEIhHAs
BIQKHOCTh BO3JyXa, OJJIEKTPUYCCKUH 3apsj, CHIa TOKAa, JJICKTPUICCKOE HAIMPSIKCHHE,
COMPOTUBIICHUE TPOBOJHMKA, YACIbHOE COMPOTHUBIECHUE BelUIeCTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO TOKA), IPHU ONMHUCAHUU MPABIIBHO TPAKTOBATH (PM3HMUYECKUN CMBICT UCTIONB3YEMBIX



BEJIMYMH, 00O3HAUCHUS W EAMHUIBI (PU3MUECKHX BEIWYMH, HAXOAUTH (DOPMYIbI, CBSA3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpauKu H3Yy4EHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEITUUNH;

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS W MPOLECCHI, HCIIOIb3YsI OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEUIECTBA, MPUHLMUIT CYHNEPIIO3ULIUU
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia, 3akoH OMa 11 ydacTKa LIeTH, 3aKOH
Jxoyns—JIenna, 3aKOH COXpaHEHUs HEPTUHU, [IPH 3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
1 3aIlMChIBATh €r0 MaTeMaTHUECKOEe BBIPAKEHNUE;

© 00BACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh NPUUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHe M3 1—2 JOrMYecKuX IIaroB ¢ omnopoil Ha 1—2 M3yueHHBIX CBOMCTBAa (PU3HUECKUX
SBJICHH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

e pemaTh pacuéTHbIC 3a7auu B 2—3 IEUCTBUS, HCIIONB3YsI 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJayd 3alMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUI PEIICHUs 3a]jaui, BEIOUPaTh 3aKOHBI U POPMYJIbl, HEOOXOIUMbIE
1151 € pelIeHus], IPOBOIUTh PAcUEThl U CPABHUBATD MOJyYCHHOE 3HAUYCHUE (PU3MUECKON BETMYUHBI
C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJOB,
UCIIONIb3YSl ONUCAaHUE HCCIIEOBAaHUS, BBIIEIATH IPOBEPSEMOE IPEANOIOKEHUE, OLEHUBATh
MPaBUJIBHOCTD MOPSIJIKA MPOBEICHUS UCCIIEIOBAHMSI, IENaTh BHIBOIBI,

® [I[POBOAUTDH OMBITHI MO HAOTIOACHUIO (PU3NUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tell
(KanmuIIISipHBIE SIBICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/AyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH
IIpoLecca OCTHIBAHUS W HArpeBaHus NPU MU3IYyYEHUM OT LBETAa H3Jydarouled (IOoriouaromniei)
MOBEPXHOCTH, CKOPOCTh HCIIAPEHUS BOABI OT TEMIEPATYPHI )KUIKOCTH U IJIOMIAAN €€ TOBEPXHOCTH,
NEKTPU3aLMS TEJI M B3aUMOACHCTBHE JJIEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3yaJu3allisi MarHUTHBIX MTOJIEH IIOCTOSIHHBIX MarHUTOB, 1EMCTBUSI MAarHUTHOTO TOJISl HA
MIPOBOJHMK C TOKOM, CBOMCTBA JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENSI TIOCTOSTHHOTO TOKA):
dbopMynupoBaTh TMpOBEpSiEMBbIE TPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY M3 IPEAJIOKESHHOTO
000py10BaHUs, OMUCKHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

® BEITIOJHATH MPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBLHONW BJIA’)KHOCTU BO3]1yXa, CHJIbI
TOKa, HalpPsHKEHUS! C UCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NYECKUX BEJINYMH,
CpaBHHMBATh PE3YJbTaThl U3MEPEHUI ¢ YUETOM 33JaHHOMN a0COIIOTHOM MOTPEITHOCTH;

® [I[POBOJANTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (U3NYECKON BETUYMHBI OT JpPYroil c
MCTOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUINHBI,
IUIOUIA/IA TIOTIEPEYHOTO CEYEHUS U YAEIBHOTO CONPOTUBIICHMSI BELIECTBA IIPOBOJHHUKA, CUJIbI TOKA,
UAYUIETo Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOAHUKE, UCCIIEOBaHUE MOCIEI0BATEILHOTO U
napasieNbHOTO COSIMHEHHUH MPOBOJIHUKOB): IIAHUPOBATh MCCIEI0BaHUE, COOUpPATh YCTAHOBKY U
BBITOJIHATh M3MEPEHHsI, CIeqysl MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yIbTAaThl MOIYyYCHHOU
3aBUCHMOCTH B BHJI€ TaOJIUL U TPaQUKOB, 1€7aTh BHIBOJIBI 110 pe3y/IbTaTaM UCCIIEIOBaHMUS;

® [IPOBOANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYMUH (yAeNbHAs TEIIOEMKOCTb
BEIIECTBA, COIPOTUBJICHHE MPOBOIHUKA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA): IIAHUPOBATh
U3MEpEHUs, cOOMpPATh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEAYs MPEIOKEHHOW HHCTPYKLUHU, U
BBIUNCIISATH 3HAUEHNUE BEJINUMHBI,

® cOOJTI0IATh MpaBUiIa TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1ab0paToOpHBEIM 000PYIOBAHKEM;

® XapaKTepU30BaTh MPUHIUIBI ACHUCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOPO Ha MX ONMUCAHU (B TOM YHCIE: CUCTEMa OTOIUICHHUS! JOMOB, TUTPOMETD, MapoBas TypOuHa,



aMIIepMETp, BOJIBTMETpP, CUETYMK ODJIEKTPHUYECKON OSHEPIUH, HSJIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTeJIbHbIE 3JIEKTPOIPUOOPH! (TIPUMEPHI), SITEKTPUUECKUE TPETOXPAHUTENHN, dICKTPOMATHHT,
AIIEKTPOJBHUTATENb TIOCTOSTHHOTO TOKA), UCIIONB3Ysl 3HAHHUS O CBOWCTBaX (DPM3MUYECKHUX SIBICHUH W
HEo0XoAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® PacIO3HaBaTh MPOCTHIC TEXHUYECKNUE YCTPOHCTBA U U3MEPHUTEIbHBIC IPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETpP, TUTPOMETP, IBUTATEIh
BHYTPEHHET'O CTOpPAHUs, JJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBI JJCKTPUYECKHUX IIeTed ¢
MOCJIEOBATEIbHBIM U TIAPAJUICIbHBIM COSINHEHNEM 3JIEMEHTOB, pa3yinyasi yCIOBHBIE 0003HAUCHHUS
3JIEMEHTOB JIEKTPUUYECKUX LIeTICH;

® IPUBOIMTH MTPUMEPHI (HAXOIUTh HH(OPMALIUIO O PUMeEpax ) IPaKTHIECKOTO UCTIONB30BAHMS
¢u3nUecKux 3HaAHUN B MMOBCEIHEBHOW XKHU3HH JUIsl 0OecredeHus: 0e30MacHOCTH MPH OOpaIleHu! C
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3IO0pOBBbsI M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpesie;

® OCYILIECTBIISATh MOUCK HH(OpMAIK (U3NIECKOro conepkaHus B VHTepHETE, HA OCHOBE
MUMEIOLINXCS 3HAHUK M MyTEM CPAaBHEHUS OTOJHHUTEIBHBIX HCTOYHUKOB BBIIENATh HHPOPMAIIHIO,
KOTOpas SBISETCA NPOTUBOPEUMBOM HIIM MOXKET ObITh HEIOCTOBEPHOI;

® JICTIONIb30BAaTh NPU BBHIMOJHEHWH Y4YeOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy
($U3NIEeCKOro coaepkKaHus, CIIPaBOUYHbIC MaTEepUabl, pecypchl ceTn MHTepHeT, BnageTh npuémMaMu
KOHCTIEKTUPOBAHUsI TEKCTA, MpeoOpa3zoBaHus HH(PpOPMAIIUH U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

®Co03/1aBaTh COOCTBEHHBbIC IHCBMEHHBIE U KpaTKUE YCTHBIE COOOIIeHus, 00001mas
WHPOPMAIIMIO M3 HECKOJBKUX HCTOYHHUKOB (PH3MUYECKOTO COACpIKAHWS, B TOM YHCIE ITyOIMIHO
NPEICTaBIATh PE3YJIbTaThl MPOSKTHON WITH MCCIIEAO0BATENBCKON ACATEILHOCTH, IIPH 3TOM IPaMOTHO
MCTIOJIb30BaTh M3YYCHHBIH TOHATHHHBIA ammapar Kypca (M3HMKH, CONPOBOXKIATh BBICTYIUICHHUE
MpE3EHTALNEH;

®IpU BBHIMOJIHEHUH YYEOHBIX TMPOEKTOB M HWCCIEAOBaHUN (PHU3UYECKUX TPOIECCOB
pacrpenensiTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJjadqaMH, CIEIUTH 3a
BBINOJIHEHUEM IIJIaHa JeHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]
B JICATEILHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISSI TOTOBHOCTD
pa3pemaTbh KOH(IUKTHL

K koHiy oOydyenus B 9 kJiacce mpeIMETHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMECHHUI:

®UCTIONB30BATh  TOHATHA: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPAEKTOpHS,
OTHOCHTEIIFHOCTh MEXaHHYECKOTO JBIDKEHHs, aedopmanus (ympyras, IUIacTHYecKas), TpEHHE,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb U TMEperpy3Kd, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TENO, IEHTP TSHKECTH TBEPIOrO Tella, paBHOBECHE, MEXaHMUECKUE KOJIeOaHHS M BOJIHHI,
3BYK, HH(Pa3BYK U YIBTPA3BYK, JIEKTPOMArHUTHbIEC BOJHBI, IIKAJIa HJICKTPOMArHUTHBIX BOJIH, CBET,
OJIU30PYKOCTh M JTATbHO30PKOCTb, CIIEKTPBlI MCIYCKAHUS M MOIJIOIIEHUs, anbda, Oeta- u ramma-
W3JTY4YEHUs, H30TOIIB, SiAepHAast SHEPTeTHUKA;

epa3nyaTh SABJIEHHUS (paBHOMEPHOE M HEpPaBHOMEPHOE MPSAMOJIUHEHHOE JIBUXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHIE, CBOOOTHOE TTaICHHE TEJI, PABHOMEPHOE JIBUKECHHUE IO
OKPYXKHOCTH, B3aMMOJICHCTBHE TeJI, pPEAaKTHBHOE JIBIDKEHHE, KOJeOATeIbHOE [BIDKCHHE
(3aTyxarouie W BBIHY)KICHHbIE KOjeOaHMs), pPe30HAHC, BOJHOBOE JIBKEHHE, OTPa)KCHHE 3BYKa,
NPSMOJIMHEHHOE pacIpOCTpaHEHUE, OTPAKEHHE W TIPEJIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)kKeHHE CBETa, Pa3JIOKEHHE OEIOro CBeTa B CIIEKTP M CIIOKCHHE CHEKTPaJbHBIX IBETOB,
JHCTIEPCHsl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEWYATOTO CIEKTpa
W3JTy4YCHHUs) 10 OIMCAHHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
ITaHHOE (PU3HYECKOE SBICHUE;



® pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUH B OKpY’KarolieM MuUpe (B TOM
yuciie (QU3MYEeCKUe SBJICHHUS B MPUPOAE: NMPWIMBBI M OTJIMBBI, JBUKEHHE IUIaHeT CoJHEYHON
CHCTEMBl, pPEAaKTUBHOE JABIKEHHE JKMBBIX OpPraHM3MOB, BOCHPHUSATHE 3BYKOB IKMBOTHBIMH,
3eMJIETPSICEHUE, CECMUUECKNE BOJIHBI, IlyHaMH, 3XO0, IIBETA T€J, ONTHUYECKUE SIBJICHUS B IIPUPOJE,
Ouosornyeckoe JEHCTBHE BHJIUMOIO, YIbTPA(pHOIETOBOIO M PEHTIEHOBCKOIO H3IIy4EHHUH,
€CTECTBEHHbII paJiMOaKTUBHBIN (OH, KOCMUYECKUE JIy4Hd, paAHMOaKTUBHOE M3JIy4Y€HUE MPUPOJIHBIX
MUHEPAJIOB, AEMCTBUE PaJUOAKTUBHBIX U3yYEHUIN HA OpraHU3M 4Ye€JOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIJICNATH CYIIECTBEHHBIC CBOWCTBA (MMPU3HAKH) (PU3MUECKHUX
SIBIICHMI;

® OIUCBHIBATh W3YYEHHBIE CBOMCTBA T M (PU3MUECKUE SBICHUSA, UCHOIb3Ys (DU3MUECKHUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTH TeJla IIPU HEPABHOMEPHOM JIBM)KEHUHU, YCKOPEHHE,
nepeMelleHue, MyTh, YIioBas CKOPOCTh, CHUJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJIHOTO Ta/IeHUs], BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHHUYEeCKasi paboTa U MOIIHOCTb,
MOTEHIMAJIbHAS PHEPTUs Teja, MOAHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAs SHEPrus
CKaTOM MpYXHUHBI, KUHETUYECKas PHEPIus, MOJHas MeXaHWuecKas 3HEprus, Mepuoj M 4acTtoTa
Kosie0aHWi, JUIMHA BOJIHBI, I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, I0Ka3aTellb
MIPEJIOMJICHHUSI CPEbl), IPU OMMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI MUCTIOIB3yEeMBIX
BEJIMYMH, 0003HAYEHHUs M €IUHUILBI (PU3MYECKHX BEJIMYMH, HaXOAUTh (POPMYJbl, CBA3BIBAIOIINE
JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTh TIpapUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

® XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHE SIBJICHHUS M IPOLECCHI, UCHOJb3Yys 3aKOH
COXPAHEHUS HHEPrHM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIMI CYNEPHO3ULMHA CHUJI, MPUHIUI
oTHOcuTeNbHOCTH [ anuies, 3akoHsl Hpr0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHHUS] CBETA, 3aKOHBI COXPAHEHHUS 3aps10BOT0 U MacCCOBOTO YHMCEN MIPH SAEPHBIX PEAKIUIX,
IpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA MW 3allUCHIBATh €r0 MaTeMaTHYeCcKOe
BbIpa)KEHHUE;

® 00BACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUil
IIPAKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOMTH
00BsICHEHHE M3 2—3 JIOTMYECKHX IaroB C OMOpoil Ha 2-3 M3yuyeHHBIX CBOMCTBAa (PU3MUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

epemaTh pacuy€THbIE 3aJadyM (ONMparolMecs Ha CUCTEMY W3 2—3 ypaBHEHMI), MCIONb3Y
3aKOHBI U (OPMYJIbl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/auu
3alUCBIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIE JaHHbIE, BHIOMPATH
3aKOHBl W (opMynbl, HEOOXOAMMBIE JUIsI PpELICHUS, NPOBOJUTH pacu€Thl W OICHUBATDH
PEATUCTUYHOCTD MTOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEITUYHHBI,

® pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOYXHO PEHIMTh MPU MOMOUIM (U3UYECKUX METOIOB,
UCIOJb3ysl OIMCAHUE HCCIIECOBAaHUSA, BBIJCIATh IPOBEPSIEMOE NPEINONI0KEHUE, OLEHUBAThH
NPaBUWIBHOCTh TMOpSAKA TIPOBEACHUS HCCIENOBAHMS, JI€JaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OIBITOB;

® [IPOBOJUTH OIBITHI IO HAOJIOJCHHUIO (PU3NYECKUX SBICHUNA MM (PU3NUYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS SHEPIHM, 3aBUCHUMOCTb MEpHOJa
KoJieOaHUH MPYKUHHOI'O MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Ibl MaJbIX KoJIeOaHWH, MPSMOJIMHEHHOE DPACHpOCTPAaHEHHE CBETA, pas3jioKeHHe Oenoro
CBETa B CHEKTpP, U3YUCHHE CBOMCTB M300pa’K€HUS B IJIOCKOM 3€pKajie U CBOWCTB HM300pa>KeHUs
npeaMeTa B coOuparoliel JuH3e, HaOMI0JeHUEe CIUIOMIHBIX U JMHEHYaThIX CHEKTPOB M3IY4EHUs):
CaMOCTOSITENIFHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOrO HaboOpa 0OOpyIOBAaHHUS, OMHUCHIBATH XOJ
OTIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBI;



® [IPOBOJUTH NPH HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIIPEIeNIss CpeIHee 3HAaUCHUE
u3MepsieMoil BenuuuHbl ((hOKYCHOE paccTOsiHHE coOMparouleil JIMH3bI), OOOCHOBBIBATH BBIOOP
crioco0a n3MepeHust (M3MEPUTEIBHOTO MPUOOopa);

® IPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (DU3MUECKUX BEITHMUMH C UCTIOIH30BAHUEM TIPSMBIX
U3MEpEeHNH (3aBUCHUMOCTh IIYTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JABIKEHMM Oe€3 HayallbHOU
CKOpOCTH, TIepuoja KoJeOaHU MaTeMaTH4eCKOro MasTHUKAa OT JUJIMHBI HUTH, 3aBUCHUMOCTH YyIJa
OTpPaKEHMs CBeTa OT YIjla MaJeHus M yrila NpeJoOMJIEHUs OT yIyla MaJeHus): IUIAHUPOBAaTh
HCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHpOBaTh pe3yJabTaThl IMOJYyYEHHOM
3aBHCUMOCTH (PU3MUYECKUX BEJIWYHMH B BHUJE TaOIHIl ¥ rpadUKOB, JEIaTh BHIBOJBI MO PE3yIbTaTaM
UCCIIEI0BaHMS;

® IPOBOJUTHh KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIMUUH (CPETHSSI CKOPOCTh U YCKOPEHUE
TeJa NMpU PABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, )KECTKOCTh MPYKUHBI,
KO3(QQUIMUEHT TPEeHHs CKOJIBXKEHUS, MeXaHHueckas paboTa M MOIIHOCTb, 4YacTOTa U MEPUOJ
KoJIeOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMPAFOIIEH JIMH3BL,
pannoaKTUBHBIA (DOH): MIAHUPOBATH M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY MU
BBINOJIHATh U3MEPEHHS, CIEAYS MPEATIOKESHHON WHCTPYKIMHU, BBIYMCIIATH 3HAYCHUE BEJIMYMHBI U
aHAJM3UPOBATh MOJTYICHHBIC PE3YIIBTATHI C YIETOM 33aJaHHOH ITOTPEITHOCTH U3MEPEHHIA;

e cOOMIONIATh MPaBHJIa TEXHUKH 0€30MacHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM;

® Pa3JIN4yaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3NYECKHX MOJEJEH: MaTepualbHas TOYKa,
abCoJIIOTHO TBEP/OE TENO, TOUCUHBIH MCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEJIb
aToMma, HyKJIOHHasl MOJIeJTb aTOMHOTO SI/Ipa;

® XapaKTepu30BaTh MPUHIMIBI JEHCTBUS N3YUYEHHBIX MTPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTTOPO¥ Ha WX ONUCAHUS (B TOM YHCIIE: CITUAOMETP, JATYUKH ITOJIOKEHHSI, PACCTOSTHUS U YCKOPEHMUS,
pakeTa, 3X0JI0T, OYKH, NEPUCKOI, (oToanmapar, ONTUYECKHE CBETOBOIbI, CIIEKTPOCKOII, T03UMETP,
Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBaX (DM3MYECKHX SIBICHUH M HEOOXOIUMBIE
¢du3nyeckre 3aKOHOMEPHOCTH;

® IICTIOJIB30BATh CXEMbl M CXEMaTHYHBbIC PHCYHKH HM3YYCHHBIX TEXHHUYECKUX YCTpPOWCTB,
W3MEPUTENBHBIX MTPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPU PEIICHUH y4EOHO-NIPAKTHUYECKUX
3aJa4, ONITUYECKUE CXEMBI JIJIs IOCTPOCHHUS N300pakeHUH B INIOCKOM 3epKajie U coOuparoliei JInH3e;

® [IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIHMIO O IPUMEPAX) MIPAKTUUIECKOTO UCTIONb30BaHUS
¢bu3nUecKux 3HaAHUH B MMOBCEIHEBHON KM3HH JUIsl 0OecredeHus: 6e30MacHOCTH MpH OOpaIleHuu C
npubopaMu W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3JI0pOBBbsI W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEIEHUS B OKPYKaIOLIEH cpene;

® OCYILECTBJIATh ~NOUCK  HMH(popManuu  (usnueckoro coxepxkanuss B MHTepHere,
CaMOCTOSITENILHO (OPMYJIUPYS MOMCKOBBIM 3alpoc, HAXOIUTh IYTH OINpPENETICHUs TOCTOBEPHOCTH
MOJIy4eHHOM MH(POPMALIMK Ha OCHOBE UMEIOLIMXCS 3HAHUN U TOTIOJIHUTEIbHBIX UCTOYHUKOB,;

® IICTIOJIb30BaTh TPH BBIMOJHEHUM Y4YEOHBIX 3aJaHUN HAay4HO-TIOMYJSPHYIO JIUTEpaTypy
(bU3M4EeCKOro coJepxKaHus, CIpaBOUHbIe MaTepHabl, pecypchl ceTh MHTepHeT, BnageTh npuémMaMu
KOHCITIEKTUPOBAHUsI TEKCTA, MpeoOpa3zoBaHus HH(POPMAIIUH U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHMS Ha OCHOBE MH(OpManuu u3
HECKOJIBKUX WCTOYHUKOB (PU3UYECKOTO COJCPXKAHUS, MyOJIWIHO TMPEACTABISATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEI0BATENBCKON JeATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIOJIb30BATh U3YyUCHHBIH
MOHSATUIHBIN anmapaT u3y4yaeMoro paszesna (pu3uKu U COPOBOXKIATh BBICTYIUICHHE MPE3ECHTALUEH C
yu€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC



KoaungecTBo
Ne HaunmeHoBaHMe pa3/iesioB U TeM YACOB JIEKTPOHHBIE (HH(PPOBBIE)
n/n MPOrpaMmbl o0pa3oBaTejibHbIE pecypchbl
Bcero
Paznen 1. @usnka v €€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
1.1 | dusuka - HayKa 0 IPUPOJIE 2 bubmorexa OK
' y PHpOA https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.2 | dwsarIeCKHe BEMMTHHLT 2 https://m.edso00.ru/7f416194
1.3 | EcrecTBEeHHOHAYYHBIN METOJ IO3HAHUS 2 bubmorexa OK
' ya g https://m.edso0.ru/7f416194
Hroro o pasnmeny 6
Paznen 2. IlepBoHayasbHbIe CBEeJIeHUS 0 CTPOCHUM BelleCTBA
2.1 | Ctpoenue BemiecTsa 1 bubmorexa OK
' R m https://m.edso00.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBHE YACTHI] 9 bubmuorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 | ArperatHsle COCTOSHUS BEIECTBA 2 bubmorexa OK
' p m https://m.edso00.ru/7f416194
Uroro no pazueny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHeE Tel
bubnuorexa [IOK
3.1 | Mexanmieckoe ABmxeHne 3 https://m.edsoo.ru/7f416194
3.2 | Une acca, IIOTHOC 4 bubmrorexa LIOK
. HEPLUSL, M ILIOTHOCTD
P, ’ https://m.edso00.ru/7f416194
bubmuorexa [IOK
3.3 | Cuma.B 14
HTa. BHABL CHIL https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBineHus TBEpAbIMU 3 bubmuorexa [IOK
' TeJaMU, YKUIKOCTIMH U Ta3aMu https://m.edso0.ru/7f416194
4.2 | JlaBneHue )KUIKOCTH 5 bubnuorexa LIOK
' g https://m.edso00.ru/7f416194
bu6nuorexa [IOK
43 | A 6
TMOChEpHOE A1aBACHHC https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha 7 bubmuotexa [IOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21

Paznen 5. Pa6ora u MomHoCTh. JHEpPrus
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bu6nuoreka [IOK

51 | P 3
800Ta ¥ MOIMHOCTS https://m.edsoo.ru/7f416194
bubmuorexa [IOK
52 |11 5
POCTRIE MEXAHMSMEL https://m.edsoo.ru/7f416194
5.3 | Mexanuueckas SHEPTHS 4 bubnuorexa LIOK
' P https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
8 KUIACC
KouunuvecTBo
Ne HaumeHoBaHMe pa3iesioB U TeM YACOB JuexkTpoHHbie (HudpoBbIE)
n/n MporpamMmbl o0pa3oBaTe/ibHbIE pecypchbl
Bcero
Pa3pnea 1. TemoBble siBjieHUS
but6mmoreka [IOK
11 i 7
CTpoeHHe H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
12 | T 21
CIVIOBLIC HPOHECeht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnea 2. DiiekTpu4ecKkHe 1 MATHUTHBIE SIBJICHHS
51 DJIEKTPUYECKHUE 3apsi/ibl. 3apsSKEHHbIC 7 bubmuoreka [IOK
' Tesa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
22 |11 i i 20
OCTONEHBI SICKIPHHBCRIUT TOK https://m.edsoo.ru/7f4181ce
bubnmorexa [IOK
2. M
3 ATHITHBIC ABJCHIA 0 https://m.edsoo.ru/7f4181ce
2.4 | DnekTpoMarHuTHas WH, ust 4 bubmrorexa LIOK
' P AVIER https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68
I[MTPO'PAMME
9 KJIACC
KoanuectBo
Ne HaunmeHoBaHMe pa3iesioB U TeM YACOB DJIeKTpPOHHBbIE (LU (]POBHIE)
n/n NPorpamMMel o0pa3oBaTe/bHbIE Pecypchl
Bcero
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Pa3zgea 1. Mexanndeckue ABJICHUSA

11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €T0 10 but6mmoreka [IOK
' OIKMCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 |B I 20
SAUMOACHCTEIE Te https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI coXpaHe 10 bubmrorexa LIOK
. HbI XPaHCHUA
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3gen 2. Mexann4yecKue KoJ1e0aHuA U BOJTHBI
bubmmnorexa IHOK
21 |M o 7
CXAHMICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
22 |M .3 8
CHAHITICCRAC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. BHQKTPOMaFHI/ITHOG I10JI€ U 3JIEKTPOMATrHUTHBLIC BOJITHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 bubnmnoreka [JOK

' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIe SIBJICHUSA
4.1 | 3aKOHBI pacOpPOCTPAHEHHUS CBETA 6 bu6morexa HOK

' pactpoctp https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI U OONTUYECKUE TPUOOPEI 6 bubmmorexa HOK

' pHbop https://m.edsoo.ru/7f41a4a6
4.3 | PaznoxxeHnue GeJoro cBera B CIIEKT 3 buomorexa [IOK

' STOACHHIE DETOTO CBE CHEKTp https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3gen 5. KBaHTOBBIC IBJICHUSA
5.1 | Ucnyckanue ¥ MOTJIOIIEHUE CBETA ATOMOM 4 bubmorexa HOK

' Y B https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHne aTOMHOTO siapa 6 bubmmorexa LOK

' P P https://m.edsoo.ru/7f41a4a6
5.3 | SnepHble peakiuu 7 bubmmorexa LHOK

' AeP peakt https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTebHO-0000111a101IMII MOYJIb
6.1 [ToBTOpEHME M 0000IIEHNE CONCPIKAHUS 9 bu6nmmnorexa LIOK

Kypca ¢hu3uku 3a 7-9 kiacc

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



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

Nroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOIT'PAMME

102




