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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydYeHHs, a  TakKe  MEXIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEILHOCT, M3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HaubOojee siCHble oOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM M HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

® Hay4HO OOBSACHSATH SABICHMUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOT'O HCCIIE€0BAHNUS;

® UHTEPIPETUPOBATh JIaHHBIE U MCIOJIb30BaTh HAYUHbIE JTOKA3aTENbCTBA JUISl MTOITYYEHUS

BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemeHneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMIPEJCTABICHUH O HAayyHOM MeETOAe TO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
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e (opMupoBaHHE MPEACTABICHUNA O PONIU (DU3UKHU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWE yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaONOJaTb NPUPOAHBIC SBICHUS U BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTENbHBIA XapakTep, Y4YUTEIb JEJaeT BbHIOOpP MpPOBEACHUs JaOOpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.

Peanu3anus BoCUTaTEIbHOTO NOTEHIMAA YPOKOB MaTEMaTHKH MIPEAyCMaTpHBAET:
MaKCHMAaJIbHOE MCIIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH Cco/iepikaHusl y4eOHOTO
npenMeTa i GOpMUPOBAHUS Y YUALIUXCSI POCCUNCKUX TPAJUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLMOKYIBTYPHBIX IEHHOCTEH, POCCUICKOTO NCTOPUYECKOTO CO3HAHUS
Ha OCHOBE MCTOPUYECKOTO ITPOCBEIICHUS;
1oA00p COOTBETCTBYIOILETO COJCP KaHMsI YPOKOB, 3aJJaHU 1, BCIOMOTaTeIbHBIX
MaTepuaioB, TPOOJIIEMHBIX CUTYAIUI st 00CYKICHUH;

BKJIFOUYCHUEC LECJICBBIX OPUCHTHPOB PE3YJIbTAaTOB BOCIUTAHU A, UX yqu B OIIpEACIICHUN
BOCITMTATCIIbHBIX 3a71a4 YPOKOB, 33H$ITI/II\/'I;

BKJIFOUCHHE TEMAaTUKU B COOTBETCTBHH C KaJCHIapPHBIM TJIAHOM BOCITUTATEILHOMN
paboThI;

BBI60p METOJ0B, METOIHK, TeXHOJ'IOl"I/II\/'I, OKa3bIBAKOIIINX BOCIIMTATCIIBHOE BOS}IGﬁCTBHC Ha
JIMYHOCTH B COOTBETCTBHH C BOCIIUTATEIILHBIM HJICAIOM, LIEJBIO U 3aJa4aMH BOCITUTAHNS,
L€JIEBBIMY OPUEHTUPAMU PE3YyIbTaTOB BOCIIUTAHUSA; peaanu3alyuio IPUOPUTETA
BOCITMTAHUS B y4eOHOM JIeITEILHOCTH;



NpUBJICUCHIEC BHUMAHHS yJalluXcs K IEHHOCTHOMY aclleKTy H3Y4aeMbIX Ha yPOKax
IPEIMETOB, ABJICHUN U COOBITUN, MHULIMMPOBAHUE 00CYKICHUH, BBICKAa3bIBAHUH CBOETO
MHEHHUS, BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHSM,
SBIICHUSAM, JIULAM;

NPUMEHEHHE UHTEPAKTUBHBIX (POPM yueOHOI paboThl — MHTEIUIEKTYaIbHBIX,
CTHUMYJIMPYIOIIMX ITO3HABATEIbHYIO MOTUBAIUIO, UTPOBBIX METOHK, TUCKYCCH,
JIAIOIIUX BO3MOKHOCTh IPHOOPECTH OIBIT BEJIEHUS KOHCTPYKTUBHOIO AUAJIOra;
IPYNIIOBON pabOThI, KOTOPAsi YYUT CTPOUTH OTHOLICHHUS U JICHCTBOBATh B KOMAH/IE,
CHOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIUICHUS;

o0y /IeHUE yJaluxcsl COOI0AaTh HOPMBI IIOBEACHNUS, IPaBUJIa OOILEHUS CO
CBEPCTHUKAMM U eJarorndecKUMu pabOTHUKaMH, COOTBETCTBYIOLINE YKLy
0011e00pa3oBaTeIbHON OpraHU3aliy, YCTAHOBICHUE U MTOAJEPKKY 100pOKEIaTeNbHOM
aTMocdepsl;

OpraHu3aII0 HACTABHNYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIMXCS HAT
HEYCIEBAOIINMH OJHOKIACCHUKAMH, B TOM YHCIIE C OCOOBIMU 00pa30BaTEIbHBIMU
HOTPEOHOCTAMM, JAIOIIEr0 YYaIlluMCsl COLUATbHO 3HAYMMBbIH ONBIT COTPYJHHUYECTBA U
B3aMMHOM ITOMOIIIH;

UHUIMIPOBAHUE U MOJIEPIKKY UCCIIEA0BATENILCKOM NEATEIbHOCTH yUallluXcs,
IUITAHUPOBAHME U BBIIIOJIHEHNUE MHIUBUAYAJIbHBIX U TPYIIIOBBIX IPOEKTOB
BOCIIUTATEILHON HAIIPABICHHOCTH.



COJAEP)KAHUE OBYYEHUA
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Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkre SBICHUSA: MEXAHHYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-HAy4HBIN
METO/ TMO3HaHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHEe HalmonaemMoro sBieHusa. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. Mexanunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Dusudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO MTPHOO0pA.
N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne temmnepaTypbl MpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpPAa M JAaTYMKA
TeMIEPaTypBhl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIBIIIEe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JMCKPETHOE CTPOEHHE BELIECTBA.

JIBukenne yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBUKEHHS YaCTHUI[ C TEMIEpPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMS BEIIECTBAa: CTPOGHHE Ta30B, IKHAKOCTEH ©  TBEPABIX
(KpUCTaINIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOICTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenve sSBICHHUMA, OOBSICHSIIONIMXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakrepucTtuka B3aumojeiicTBus ten. Cuna ympyroctu M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsA OpycKa WM MIapHKa [0 HAKJIOHHOU
IJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamiuHbl. 3aBUCUMOCTD JABJIEHUS YKUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuuennu. M3mepenue aTrMocpepHOro aBJICHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.
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3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTD
YacTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI, JEMCTBYIOLICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanuueckas padbota. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W TOTeHIMaldbHasg »dHeprud. [IpeBpaiieHue
OJIHOTO BUJIa MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsiss sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temjonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3.Hy‘-I€HI/Ie.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare Telulonepeaadd u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX T€1 OT BEJIUYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTHBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUIECKOM SHepruu B ObITy. KOopoTkoe 3aMbikaHUe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
OnektporerHeparop. CrocoObl TONYYEHHUS JJICKTPUUYECKON HHEPruu. OIJIEKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI dJIEKTPUUECKUX 3apsI/I0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
9
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JIEKTPUUECKON MU MOCTOSIHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  O3JEKTPHUUECKOTO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU

ok wn P

JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUIECKOTO TOKA, WAYIIETO Yepe3 PE3UCTOp.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.

13. Onpenenenue KI1J[ narpesarens.

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH: HMCCIEJOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHWKEHHs. PaBHOMEpHOe mpsMoNMHEHOEe [BHKeHHe. HepaBHOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHrne. CBoOoaHoe naaeHue. OnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOcTU. [lepuon m yactora obpamenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
IIOKOS1, APYTHE BUABI TPCHUS.
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Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChbIO BpameHus. MomeHT cuibl. LleHTp TsbxecTy.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH SHEprusa TEjla, MNOAHATOIO Hald IIOBEPXHOCTHKO 3CMIIH.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. Habmronenue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa A pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. MccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHUS OT CHJIBl HOPMaJbHOIO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.

11



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TpHU MOABEME Tpy3a C HCIOJIb30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezeneHre YacTOTHI U TIepro/a KoJaeOaH i MPYy>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
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[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH YTJIa OTPAKEHHSI CBETOBOT'O JIy4a OT yIJjia MaieHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas mozens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronsl. PannoaxktuBHble mnpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMCcTBHA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wnkE

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000MIAIONNI  MOAYTh TMpEAHA3HAYECH IS CUCTEMATHU3AlWH U
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX STOT Y4€OHBIN MpEaAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHMS SIBICHUH TNPHPOJIBI W TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia pealn3yeTcs 3a c4€T TOro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAayUHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.

14



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3MKM Ha YypOBHE OCHOBHOIO O0OLIEro oO0pa3oBaHMs HAIpPaBICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

NAaTPUOTHYECKOr0 BOCIIMTAHUS:

® TPOSBJICHUE MHTEpEca K UCTOPHHU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (hHM3MYecKOn
HayKH;

® [ICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB,;

rPa’KAAHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® TOTOBHOCTb K aKTHBHOMY Y4YacCTHIO B OOCYXJEHMH OOILECTBEHHO 3HAYMMBIX M ITHUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHHUEM TOCTUKEHUN (PUBUKH;

® 0CO3HaHHE Ba)XHOCTH MOPAJIbHO--3TUYECKUX NPUHLIUIIOB B JESITEIbHOCTH YUEHOTO;

ICTETHYECKOr0 BOCTIMTAHUS:

® BOCIPHUATHE ICTETHUECKUX KayecTB (hU3MYeCKOW HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

LHEHHOCTH HAYYHOI 0 MO3HAHMS:

® O0CO3HaHHWE LEHHOCTH (U3UYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa IO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOIIECH KYJIbTYPBI;

® pa3BUTHE HAYYHOMH JFOO03HATEIFHOCTH, MHTEpPECa K UCCIIEIOBATEIBCKON AEATEIbHOCTH;

(opMHpPOBaHNS KYJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0JIATONOTYYHs:

® 0CO3HAHHE IIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaXHOCTH ITPaBUJI 0€30IIaCHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, C 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

e chOopMHPOBAHHOCTb HaBbIKa pe(IeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOro ke
IpaBa y ApYyroro 4ejJoBeKa;

TPYAOBOI0 BOCIIUTAHMA:

® QAKTUBHOE y4yacTHUe B PELICHWU MPAKTUYECKUX 3a/ad (B paMKax CeMbU, 00pazoBaTeIbHOMN
OpraHu3all¥, TOpO/Aa, Kpas) TEXHOJIOTMYECKOH ¥ COIMAIbHOM HANpaBJICHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUA,

®  HHTEpEC K NPaKTUIECKOMY H3yUCHHIO MPO(MECCHIA, CBI3aHHBIX C (PH3UKOM;

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

e OpHCHTalUs Ha TMpHUMEHEHHEe (QU3NYECKUX 3HAHWUHM I pemeHus 3agad B 001acTu
OKpY>Karoliel cpefbl, MIIAHUPOBAHUS MOCTYNKOB M OLEHKHM MX BO3MOXKHBIX MOCIEICTBUN
JUISL OKpY>KaroIien cpebl;

® 0CO3HaHME IMTO0ATBHOTO XapaKTepa 3KOJIOrMYECKUX MpoOIeM U IMyTel UX peleHus;

ajanTanuy K U3MEHSIOIMMCS YCJI0BHSAM COLMAJIbLHON U NPUPOIHON cpelbl:

e 1OTpeOHOCT, BO B3aMMOJEHCTBHM IPH BBINOJIHEHUH HCCIECIOBAHUNH U TPOEKTOB
(bu3n4ecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

® TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TEIbHOCTD;

e 1oTpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4Hucie (GOpPMyIUpOBaTH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e 0OCO3HaHHE Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (U3UKY;
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® [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUH;

¢ CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U ITPUPOEIL, O6H.[CCTBa 1 53KOHOMUKH, B

TOM YHUCJIE C UCITIOJIB30BaHNUECM (bl/ISI/ILIeCKI/IX 3HaHPII>i;

® OIICHKAa CBOMX JEHUCTBHM C Y4ETOM BIMSHUA Ha OKPYKAIOIIYIO CpPENy, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble 1ornyeckue AeiicTBus:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIE IPU3HAKH O0OBEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/IBI/II-IGCKI/IM SIBJICHUSAM,

BBISBJIATH NPHYMHHO--CJICCTBEHHBIC CBSI3M NPU W3Y4CHWH (PU3NYECKUX SIBICHUH WU
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKHUX BEJTUUUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOW (du3Mueckod 3ajauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCIIOJIB30BaTh BOMIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHHE (PU3NUECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO ~ (OopMyIUpOBaTh 000OIIEHUST W  BBIBOABI MO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JIalbHEIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3amlpochl MPH TOUCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTHUMalbHYIO (GOpMy TMpeAcTaBiIeHUS HHPOpMAIUU U
WITIOCTPUPOBATH pelllaeMble 3aa4i HECTOXKHBIMU CXEMaMH, JrarpaMMamMu, HHOU rpadukoil u

UX KOMOUHAIIUSAMU.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJi¢ OOCYXKJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JIaDOpaTOPHBIX pabOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3ININe U CXOJCTBO MO3UIUH;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTABISATh  PE3yJIbTaThl  BBIOJHEHHOrO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yjbTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3amnus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B Pa3IMUYHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh TPUYMHBI JIOCTUKEHUS (HEJOCTHXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHS (U3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro YeloBeKa B XOJ€ CIOpa WM JTUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.
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INPEJIMETHBIE PE3YJIBTATDBI

K xonmy obydenuss B 7 KJacce MpeaMETHBIE Pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

J UCTOJIb30BaTh MOHATHS: (DU3MYECKHE M XHUMHUYECKUE SIBJICHMSA, HaOIIOACHUE,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHUILBI (PU3UUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHUYECKOE JIBUIKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAeKTOpHUs, pPaBHOAEWUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

J pasnuyath gBineHUS (OUQQy3us, TEmIoBOE ABMKEHHE YaCTHIl BEIIECTBa,
pPaBHOMEpPHOE JBMI)KEHHE, HEPAaBHOMEPHOE [BW)KECHUE, MWHEpLUs, B3aUMOJACHUCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEIIEHHON OChbI0 BpalleHHUs, Nepegada JaBlIeHUs TBEPIbIMU
TEJIaMH, JKUIKOCTSAMH M Ta3aMH, aTMOC(EepHOE [aBJCHWE, IUIAaBaHUE TEJ, INPEBPALICHUS
MEXaHUYECKON 3HEpPruM) IO OINUCAHUIO KX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

J pacno3HaBaTh MPOSIBJICHUE HU3YYCHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOLIEM
MHUpE, B TOM 4Hcle (PU3MUECKUE SBICHHS B IPUPOJE: MPUMEPHl JBWKEHHUS C Pa3IMUHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOW IMPHUPOJE, IEHCTBHE CHUJIBI TPEHUS B NMPHUPOJE U TEXHUKE,
BIMSIHAE aTMOC(EpPHOTO [ABJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, phIYard B Tele
YyeJlIoBeKa, IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN) (U3HUCCKUX SBICHHM;

J ONKCHIBATh M3yUYEHHBbIE CBOWCTBA Tel M (PU3MYECKHE SBJICHUS, HCIOJb3YS
¢du3nyeckre BEINYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, BEC Tella, CHJIa TPEHUs, JaBjieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJKMBAIOILAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUIEUO CHJIBI,
MOMEHT CHJIbI, KO3(Q(QUIUEHT T[OJIE3HOTO JEHWCTBUS MEXaHHW3MOB, KUHETHUYecKas U
NOTEHIMAJbHAs HHEpPrus), IpH ONHCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUH CMBICIT
UCTOJb3YEMBbIX BEJIMYMH, WX O0003HAUE€HUS M €AMHUIBl (U3NYECKUX BEJIMYUH, HAXOAUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIEHMSI U NPOLECCHI, UCTIOIb3Ys
IpaBUiIa CIOXKEHUs cUl (BIOJIb OJHOM mpsiMoit), 3aKkoH I'yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBecUsl pbryara (OJ0Ka), «30JI0TOE IMPaBHIO» MEXaHMKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM 3HEePTUH, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHUCHIBATh €TI0
MaTeMaTUYECKOE BhIPAKEHUE;

J OO0BACHATh (PU3UYECKUE SIBICHHUS, IPOLECCHl M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbBIABIATh NPUYUHHO-
-CJIE/ICTBEHHbIE CBS3HM, CTPOUTHh OOBACHEHME W3 1—2 JIOrMYecKHX MIaroB ¢ omopoil Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

. pewmiatb pacy€THele 3ahayd B 1-2 nelcTBUS, UCHOJB3Yd 3aKOHBI U (OPMYIIHI,
CBsI3bIBalOIME (hM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCIOBMSA 3aJaydl 3aIlUChIBAaTh
KpaTKO€ YCIIOBUE, IMOJACTaBIATh (U3NYECKHE BEIUYUHBI B (OPMYJBl U MPOBOAMUTH PACUETHI,
HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOANUMBIE AJIS PEIICHUS 33134, OLIEHUBATh PEAIMCTUYHOCTh
MOJY4eHHOU (hPU3UYECKON BETMUHHBI,
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° pacrio3HaBaTh NMPOOJIEMBI, KOTOPBHIE MOXHO PEIIUTh MpPU MOMOIIU (HU3UYECKHX
METOJIOB, B OIHMCAaHWUU HCCIEAOBAHUS BBLICIATH MPOBEPAEMOE MPEANONOKEeHHE (TUIIOTE3Y),
pa3indatb U HHTCPIIPETUPOBATH HOJIy‘-IGHHBIﬁ pe3yiibTaT, HAXOOHUTH OLINOKHU B X0A€ OIIbITa,
ACJIaTh BBIBOALI 11O €0 PE3yJibTaTaM,

° IPOBOJIUTH OIBITH 0 HAOIIOACHUIO (U3MYECKUX SBICHUN WM (U3NIECKUX
CBOMCTB Tell: (OPMYIUPOBATH MPOBEPSEMbIC TPEIANOIOKEHUSI, COOMPATh YCTAHOBKY W3
MPEJI0KEHHOTO 000PYAOBAaHHUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

° BBIIOJHATh IpPSIMbIE U3MEPEHUSl PACCTOSHUSA, BPEMEHHM, Macchl Teia, o0bEMa,
CWJIBI U TEeMIIepaTypbl C UCIOJIb30BAaHHUEM aHAJOrOBBIX U LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl NpUOOPOB C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

J MIPOBOAMTD HUCCIIEIOBAaHHE 3aBUCUMOCTHU OJTHOM (PU3NUECKON BETHUUHBI OT IPYroi
C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYLIETOCS TeJla OT
BPEMCHH [IBWKCHHA TCJIa, CHUJIBI TPCHHUA CKOJIBXKCHHA OT BCCa TCJd, Ka4CCTBa O6pa6OTKI/I
MOBEPXHOCTEH TelT U HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IJIOIIAJAH COINPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbEMa MOTpYyKEHHOW YacTu
TCJIa U OT INNIOTHOCTHU >XUIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH T€J1a, OT FJIy6I/IHI)I, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJHSATH
U3MEpEHUs, CleAysd MPEeANoKeHHOMY IUIaHy, (UKCUPOBATh pe3yibTaThl MOTy4YEHHOU
3aBUCUMOCTH CI)I/IBI/I‘-ICCKI/IX BCJIMYMH B BHAC HNPCIJIOKCHHBIX Ta6JII/III u Fpa(i)I/IKOB, J€J1aTh
BBIBOJbI 11O pE3yJIbTaTaM UCCIICAOBAHUAA,

. MPOBOANTH KOCBEHHBIE M3MEpeHHs (PU3MYECKUX BENWYHH (IUIOTHOCTH BEIIECTBA
KUIKOCTH U TBépI[OFO TCJIa, CUJiIa TPCHUA CKOJBXCHHA, OABJICHUC BO3]yXd, BbITAJIKHWBArOMIas
Cuia, AeMCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TeJO0, KOA(PGOUIMEHT MOJIE3HOTO JACHCTBUS
MPOCTBIX MEXaHW3MOB), CJIeNys MPEeNOKEHHOW WHCTPYKIMH: TPU BBITOJHEHUU H3MEpPEHUI
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOMU BCJIMYHHDBI;

. coOnrofaTh MpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
. YKa3bIBaTh MPHUHIIUIBI JCUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCyAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HENOJIBUKHBIN OJIOK, HAKIIOHHAs TIOCKOCTb;

J XapaKTepu30BaTh MPHUHLMUIIBI JAEUCTBUS HU3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa UX ONMUCAHUA (B TOM UHUCIIE: NMOALIUIHUKNA, YCTPOUCTBO BOJOIPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCIONIb3ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SABJIEHUI M HEOOXoAuWMble (HU3NYECKHEe 3aKOHbl U
3aKOHOMEPHOCTH;

. NPUBOJIUTH MHpUMEpHl (HAXOAUTh HMH(MOPMALMIO O MpHUMEpax) MPaKTHUYECKOIO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npyu oOpalieHuu ¢ NpudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

. OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(popMauu B VHTepHETEe B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM M INYyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIACNATH HMH(OPMAIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM WU
MOKET OBITh HEOCTOBEPHO;

19



J UCTOJIb30BaTh TPU BBIOJHEHUH Y4YeOHBIX 3aJaHUil Hay4HO--TIOMYJISPHYIO
AUTEpaTypy (pU3MUECKOro cojaepKaHHs, CIIPaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpPHEMAaMH KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHGPOpPMALUU U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHBIC KPATKHUE MHCbMEHHBIC M YCTHBIE COOOIICHHSI Ha OCHOBE
2—-3 WCTOYHMKOB HH(pOpMAIMU (PU3HUECKOTO COAEP)KAHHs, B TOM YHCIE IMYOJIMYHO JeNaTh
KpaTKKe COOOLIEHHsI O pe3yJbTaTax MPOEKTOB WM YU€OHBIX UCCIIEIOBAHUM, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
MPE3EHTALUEM;

J IOPU  BBINOJIHEHUM Y4e€OHBIX IPOEKTOB M  MCCIENOBAaHUN  pacnpenessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 33Ja4aMu, CJIEIUTh 3a BBIIIOJIHEHUEM
IUIaHa JEeMCTBUM, aJEeKBAaTHO OIIEHMBATb COOCTBEHHBIN BKJIaJ B JAEITEIbHOCTb TIPYIIIbI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOACUCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILUX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

o MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUJKEHUE aTOMOB
U MOJICKYJ, arperaTHble COCTOSHHS BEUIECTBA, KPHUCTALUIMYECKHE W aMOpQHBIE Tea,
HACBILICHHBIN ¥ HEHACBILICHHBIN 1ap, BJIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIS SHEPTUs,
TEIUIOBOM JBUTATENb, SJIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, dJIEKTPUUECKOE I10JIE, IPOBOJHUKN
U IUBJIEKTPUKH, TIOCTOSHHBIN 31EKTPUUYECKUN TOK, MArHUTHOE T10JIE;

o pas3inyath SBJIEHU (TEIUIOBOE pAacLIMpEeHHe U CKaTHe, TeIlonepeiaya, TerioBoe
paBHOBECHE, CMAauyuMBaHUE, KANWJULSIPHBIE SIBJICHUS, HCIIApeHHE, KOHJIEHCAllMs, IUIaBJIeHUE,
KpUCTaJIM3anusl (OTBEpJAEBAaHUE), KUIIEHUE, TeIulonepenada (TErIonpoBOJHOCTh, KOHBEKIUS,
U3JIy4YEHHUE), FJIEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]0B, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aNMOIECHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJIS HA TPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMs) 110 OMHMCAHHI0O UX XApaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

J pacrno3HaBaTh MHPOSIBJICHUE W3YYEHHBIX (U3NYECKUX SIBICHUH B OKpYXKAIOLIEM
MUpE, B TOM uuciae (GU3NYECKUE SBICHUS B NPHUPOJE: IOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJICHUSI B MPUPOJE, KPUCTAJUIBI B Ipupone, udinydeHue CoiHua, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs!, CHEera, 3JEKTPUUECKHUE SIBICHHS B
atMocdepe, 3IEKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMild, Apei( MOJ0COoB,
pPOJIb MAarHUTHOTO TMOJIA JJI1 KM3HU Ha 3emiie, MOJSIPHOE CHUSHHUE, MPU 3TOM IEPEBOJUTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBIICHUI;

. ONHKCBHIBATh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SBJICHUSA, HCIOIb3YS
¢u3nueckrue BeTMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh BEIIECTBA, y/edbHas TEIUIOTa IJIAaBJICHUs, YAeIbHas TEIUIoTa MapooOpa3oBaHus,
yleabHas TeIJIoTa CrOpaHus TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ASWCTBUS TEIUIOBOM MallIUHBI,
OTHOCHUTEJNIbHASL BIAXHOCTh BO3/JyXa, JJIEKTPUUECKHUH 3apsl, CHJIA TOKa, DJIEKTPUUECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJEIBHOE CONPOTHUBICHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHILHO TPAKTOBATH (U3NYECKUI CMBICI
UCMOJIb3YEMBbIX BEIMYMH, 0003HAYEHUs U €IMHULIBI (PU3HYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

20



J XapaKTepu30oBaTh CBOICTBA Tell, (PU3UUECKUE SBICHUS M TPOLIECCHI, MCIOIB3YS
OCHOBHBIC TIOJOXEHUS MOJIEKYJISPHO--KUHETHUECKOM TEOpUU CTPOEHUS BEIECTBA, MPUHIIMII
CYINEpHO3UIMH ToJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma s
ydacTka Lenu, 3akoH Jxoyns—JIeHua, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKECHUE;

J OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallUi NPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH IPUUYNHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYEeCKHX IIaroB ¢ OMoOpodl Ha 1—2 W3Y4YEHHBIX CBOHCTBA
bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

J pewiatb pacy€THble 3ahaud B 2—-3 NEWCTBUSA, UCHOJb3yd 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIIME (DM3MYECKUE BEIWYMHBI: HAa OCHOBE aHAlW3a YCIOBHS 3aJauyd 3alUChIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTATOK JAHHBIX JUIsl PEIICHHs 3a/laud, BHIOMpATh 3aKOHBI U
dopMmynbl, HEOOXoAUMBIE Ul €€ pelleHHs], MPOBOAUTh PacuéThl M CPAaBHUBAThH IOJyYEHHOE
3Ha4YeHue (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JJTAHHBIMH;

o pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXHO PEIIUTh MPU HNOMOIIM (PU3UYECKHX
METOJIOB, HCIOJIb3YSl OIMCAaHUE HCCIEJOBaHMs, BBIIEISATH IPOBEPSEMOE IPEIOI0KEHHE,
OLIGHUBAThH MTPABHILHOCTH MOPS/IKA IIPOBEICHHUS UCCIIETOBAHMS, ATIaTh BEIBOIBI;

. IPOBOJIUTH OIBITH MO0 HAOMIOACHUIO (U3UYECKUX SBICHUN WM (DU3NIECKUX
CBOMCTB TeNn (KalmWJUIApHBIE SIBJICHUS, 3aBUCHUMOCTh JaBJIEHHS BO3JyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTU Ipollecca OCTHIBAaHMS W HArpeBaHUs IPH H3IYyYEHUH OT IIBeTa
u3Iydarouei (moriaomaroiiei) MoBepXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEpaTyphl
KHUJIKOCTH W TUIOMIAHN €€ MOBEPXHOCTH, DIIEKTPHU3ALHUS TENl U B3aUMOJICHCTBHE AIIEKTPHUYECKUX
3apsi/oB, B3aMMOJICHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJlHW3allMs MAarHUTHBIX TIOJEH
MOCTOSIHHBIX MAarHMTOB, JEWCTBUS MAarHMUTHOTO TMOJS Ha TNPOBOJHMK C TOKOM, CBOWCTBa
AJIEKTPOMAarHuTa, CBOWCTBA  3JJIEKTPOJBUTATENIl  IOCTOSHHOTO  TOKa):  (OPMYIHPOBATh
IpoBepsieMble TMPEANOI0KEHUS, cOoOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOro 0O0OpyI0BaHUS,
OIIHCHIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BEIBOIBI;

. BBIMIOJIHATh TIPSMBIE W3MEPEHUS] TEMIIEpPaTyphbl, OTHOCHUTEIHBHOW BIAKHOCTHU
BO3/yXa, CWJIbl TOKa, HANPSHKCHHUS C KCIOJIH30BAaHHEM aHAJIOTOBBIX NPUOOPOB M JTATYNKOB
(Gu3nUecKux BETUYMH, CPABHMBATh PE3YJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOMN
HOTPEIIHOCTH;

o IPOBOJUTH UCCIIEOBAaHNE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIUYHHBI OT JPYroi
C HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHUH (3aBUCHMOCTb CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAH MOTIEPEYHOT0 CEUYEHUS M YACIHHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOJIHUKA,
CHIIBI TOKa, HMIYHOIET0 Yepe3 IMPOBOJHUK, OT HANpPSKCHHWS Ha MPOBOJHUKE, HCCIETOBAHUE
MOCJE0OBATEIbHOTO W MApajUIeIbHOTO  COEJMHEHHWH  MPOBOJHHUKOB):  IUIAHHUPOBATH
UCClieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIelys NPeAIOKEHHOMY IIaHy,
(bUKCUpOBATh pPE3yNbTaThl IMOJYYSCHHOH 3aBHCHMOCTH B BHUJE TaONWIl W TpaduKOB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeIOBAHMUS;

J NPOBOIUTh  KOCBEHHBIE  W3MEpeHUs  (U3NYEeCKUX  BeNWdyuH  (yJenbHas
TEIIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOJHKKA, paboTa U MOIIHOCTh DJIEKTPHYECKOIO
TOKa): IUIAHUPOBaTb M3MEPEHMsA, COOMpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEays
IPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISTh 3HAYCHNUE BEIMUUHBI;

J coOuoiaTh MpaBHja TEXHUKHM Oe30macHOCTH TNpu paboTe ¢ IabopaTOPHBIM
000opyI0BaHUEM;
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J XapakTepu30BaTh NMPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH Ha UX ONUCAHMA (B TOM YHCIE: CUCTEMA OTOIUIEHUS JJOMOB, THUIPOMETD,
napoBast ~ TypOWHA,  aMImepMerp,  BOJIBTMETP,  CYETUMK  OJCKTPUYECKOM  SHEpPruu,
AIIEKTPOOCBETUTENbHBIE  MPHOOpPBI,  HArpeBaTeNbHBIE  BIEKTPOHNPUOOPHl  (IIPUMEpHI),
JIEKTPUUECKUE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, SJIEKTPOABHUraTelb IIOCTOSHHOIO TOKA),
UCMONb3ysl 3HAHUS O CBOMCTBaxX (U3MYECKUX SIBIEHMM U HeoOXxoauMble (u3nyecKue
3aKOHOMEPHOCTH;

J pacrio3HaBaTh MPOCTbIe TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE IPUOOPHI 110
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTAT), COCTAaBJISATH CXEMBI
NIEKTPUUECKUX IeNel C MOCIEeJ0BATENbHBIM U IapajuleIbHbIM COEIUHEHHUEM 3JEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IeTIeH;

o IPUBOAUTE NpUMEpHl (HAXOIUTh HMH(GOPMALMIO O MpUMepax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEJIHEBHOW KM3HU Ui oOecnieueHus: 0€30IacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

J OCYIIECTBIISATH OUCK MH(pOpMaIK (Gpu3nUecKoro coaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUH M IYTEM CpPaBHEHMs JIOMOJHUTENIBHBIX HCTOYHUKOB BBIJIENATH
UH(POPMALINIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

o UCIOJIb30BaTh IPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUil Hay4yHO--IIOMYJISPHYIO
AUTEpaTypy (PU3MUECKOro coAep)KaHMs, CIPaBOYHbIE MaTepUalbl, pecypchl ceTu HHTepHerT,
BIa/JEeTh MNpUEMAMHU KOHCIEKTUPOBAHMUS TEKCTa, IpeoOpazoBaHusi MHGPOpMAlMU U3 OJHOUN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

J co3/aBaTh COOCTBEHHBIE MUCbMEHHbBIE U KPATKHE YCTHBIE COOOIIEHUs, 00001mas
MH(OPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOIO COJIEp)KaHUs, B TOM YHUCIE MyOJIUYHO
IIPEJCTABIISITh PE3YJIbTaThl MPOEKTHOM WM HCCIENOBATEIbCKOM JEATENBHOCTH, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBIM MOHATUHHBINA ammapaT Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTALNEM;

o IpU BBIOJHEHUU YYEOHBIX MPOEKTOB M UCCIENIOBaHUNA (PU3UUYECKHX IMPOLECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Jja4aMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHA JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJl B JICSITEIBHOCTD T'PYMIIbI, BHICTpAaBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, MPOSBIISSL
TOTOBHOCTb pa3periaTth KOH(PIUKTHI.

K xonmy oOydeHus B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

o UCIIOJIb30BaTh IMOHATHS: CUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPAaEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBWXEeHMA, nedopMmanus (ynpyras, IiacTU4eckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSKECTH TBEPJIOTO TeNa, paBHOBECHE, MEXaHWYEeCKHe KOoueOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, dJIEKTPOMAarHUTHBIE BOJHBI, IIKala 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U AIbHO30PKOCTh, CHEKTPhl UCIYCKaHMSI U TMOTJIONIeHus, albda-, 6era- u
ramma-Mu3J1y4eHus, U30TOIbl, IAEpHasl YHEPreTHKA;

J pas3nnyath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NMPSIMOIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBYDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHHUE, KOJeOaTelbHOe
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JBYDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JABHIKEHHE,
OTpak€HHE 3ByKa, IMPSIMOJIMHEHHOE PpaCIpPOCTPAHEHHUE, OTPAKECHUE U IPEIOMIICHHUE CBETA,
IIOJTHOE BHYTPCHHEEC OTPAXKEHUE CBETA, PA3JIOKEHHE OEoro cBeTa B CHEKTP U CIIOXKCHUE
CHEKTPAIbHBIX LIBETOB, JAUCHEPCUSl CBETA, €CTECTBEHHAs PaJUMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa W3JIydyeHHs) IO ONHUCAHUIO MX XapaKTEepHBIX CBOHCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

J pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (DPU3NYECKUX SBJIECHUI B OKpYXKAIOIEM
MHUpe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJE: NMPHIUBHL U OTJIMBBI, IBHKCHHUE IJIAHET
CoslHEe4YHOM CUCTEMbI, PEAKTHBHOE JIBUKEHHE >KHMBBIX OpIaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMMUYECKHE BOJHBI, I[yHAMM, 3XO, IBETa TeJ, ONTUYECKHE
SBJICHUS B TPHUPOJAE, OHOJOTMYECKOE JIEHCTBHE BHUAWMOTO, YIbTPA(QHOIETOBOIO H
PEHTI€HOBCKOTO W3JIyYE€HUM, ECTECTBEHHbI pPaJUOAKTUBHBIA (OH, KOCMUYECKUE JIYUH,
pPalMOAaKTUBHOE M3JIyuY€HUE NPUPOAHBIX MUHEPAJIOB, NEHCTBHE PaJMOAKTUBHBIX M3Jy4eHUH Ha
OpraHu3M 4YeJIOBEKa), IPU ATOM IEpPEeBOIUTH MPAKTHUECKYIO 3a/Jady B y4eOHYIO, BBIJEIATh
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

o ONHUCBHIBATh M3YYECHHBIE CBOMCTBA Tel W (PU3MUECKUE SBICHUSA, MCIOJb3Ys
¢du3nyecKue BeIUYUHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTb Te€Jia P HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHHUE, NEepEeMEIlEHUE, IyTh, YIJIOBash CKOPOCTb, CHUJAa TPEHHs, CHJIA YIPYrocTH, CHIIA
TSOKECTH, YCKOpPEHHE CBOOOJHOIrO TMaJeHHs, BeC Tela, HMILYJIbC Teja, HMIIYJIbC CHIIBI,
MexaHudeckass pa0oTa M MOIIHOCTb, IIOTEHUUAIbHAs »JHEpPIrus Tena, IMOJHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPrusi CXKATOM MpPYXKHUHBI, KMHETUYECKas SHEprus,
MOJIHAsl MEXaHUYEeCKasi SHEPIHsl, IEPUOJl U YacTOTa KoJieOaHW, IJTMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPE/ibl), IPU ONMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI HCHOIB3YEMBIX BEJIMUMH, 0003HAYEHUS U €UHULIBI (PU3NUECKUX
BEJIMYMH, HAXOJIUTh (POPMYIbI, CBS3bIBAIOIIME AAHHYIO (U3WYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

J XapaKTepu30BaTh CBOMCTBA TeJd, (PU3NYECKUE SIBICHUS U IPOLIECCHI, UCIOJIb3Ys
3aKOH COXPAHEHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLUI CYNEPIO3ULIUU CHII,
IIPUHIIAII OTHOCUTENBHOCTH ['anmmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUsT UMITYJIbCa, 3aKOHBI
OTpaXCHHsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsAA0BOIO M MACCOBOIO YHUCEN INPU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €0
MaTeMaTUYECKOE BBIPAXKEHUE;

o 00BACHATH (PU3MUECKHE MPOIIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MPUYHMHHO--CIIECTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMUYECKHUX IIAroB C ONMOpPOM Ha 2—3 M3y4YEHHBIX CBOICTBa
(bu3nUecKuX SBICHUH, GPU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemiath pacu€THbIEe 3agaud (ONMUpaoOIIUecss Ha cucTeMy H3 2—-3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI M (hOpMYJbI, CBS3bIBAIOIIME (PpU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/laydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABJISATH HEAOCTAIONINE WM H30BITOUHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJI PELIEHUs, MPOBOJUTH PacUEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NYECKON BETMUHHBL;

o pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIM (U3NYECKUX
METOJIOB, HCIOJb3Yysl OINMCAaHUE WCCIIEI0BaHMs, BBIIEIATH IPOBEPSAEMOE IPEIIOI0KEHNUE,
OLICHMBATb  IPAaBUIBHOCTh  MOpsiAKAa IPOBEAEHUS  MCCIEJOBAaHUS, JelaTb  BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OIBITOB;
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J NPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUN WM (U3NIECKUX
CBOICTB Ten (M3yuyeHue BTOPOro 3akoHa HploTOHaA, 3aKOHA COXpaHEHUS DHEPTUU, 3aBUCUMOCTh
nepuosia KoyieOaHWi NPYKMHHOTO MAasTHHKA OT MacChl Tpy3a MU KECTKOCTH TNPYKHUHBI U
HE3aBUCHMOCTh OT aMIUIUTYJbl MAJbIX KOJIEOaHUH, MPSMOJIMHEHHOE PAaCIpOCTpAaHEHUE CBETA,
paszioxeHue Oeloro cBera B CIEKTpP, U3YUEHHE CBOMCTB M300pakeHUs B IIJIOCKOM 3€pKajie U
CBOICTB M300pakeHuUs MpeIMeTa B COOUparoIiei JHH3e, HA0MI0ACHUE CIUTONIHBIX U TMHEHYaThIX
CHEKTPOB M3JIy4EHHs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pyI0BaHUS, ONMCHIBATH XOJ] ONBITA M €r0 Pe3yJbTaThl, (OPMYyIUPOBATH BHIBOJIBL;

J POBOJUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMBIX U3MEPEHUH, ONIPEeIsAs CpeiHee
3HAUCHUE U3MEPSEMON BETMYUHEI ((POKYCHOE PACCTOSIHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO PUOopa);

. OPOBOJIUTH  HUCCIENIOBAaHHE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYMH  C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH MYTU OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHOM CKOPOCTH, MepHoja KoJeOaHWN MaTeMaTH4ecKOoro MasiTHUKa OT
JUIMHBI HATH, 3aBUCUMOCTH YIJIa OTPaKEHHS CBETAa OT yIjla MaJeHHs U yIJia MPETOMIICHUS OT
yriia TajaeHus): IUIAHUPOBAaTh HCCIENOBAaHMWE, CAaMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEJIUYUH B BHJE TaOIUI] U
rpaduKoB, neaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIICJOBAHMUS,

o MPOBOJANTH KOCBEHHBIE M3MEpPEHHUs (PU3UUECKUX BEIMYUH (CpefHssi CKOPOCTh U
YCKOpPEHHE Tela NpPHU pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO TIaJCHHUS,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEHUSI CKOIBKEHHsI, MEXaHHUecKasi paboTa U MOIIHOCTb,
4acToTa M MepHroj KojeOaHN MaTeMaTHYeCKOTO M MPYXKHHHOTO MasTHUKOB, ONTHYECKAs CHJa
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): MJIAHMPOBATH  H3MEPEHHUs, CoOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CAe1ys MPeI0KEHHON HHCTPYKIIUH,
BBIYUCIISATH 3HAUCHUE BETMYMHBI U aHATU3UPOBATH ITOyUYE€HHBIE PE3YJIbTaThl C YIETOM 3aIlaHHOM
IIOTPEUIHOCTH U3MEPEHUI;

J coOnrofarh MpaBWiIa TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;
° pasiindaTtb OCHOBHBIC IIPpHU3HAKU HN3YUCHHBIX (1)H3quc1<1/1x Moneneﬁ:

MaTepuaibHas TOYKa, a0COMOTHO TBEPIOE TEJI0, TOUYSUHBII HCTOYHHK CBETA, JTy4, TOHKas JIMH34,
TUTaHeTapHasi MOZeNb aTOMa, HYKJIOHHAsI MOZIeNlb aTOMHOTO SIApa;

° XapaKTepU30BaTh MPHUHIUIBI JACUCTBUS HM3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA MX OMHCAHUA (B TOM YHCIE: CIHUIOMETP, JATYMKU TMOJOKEHUS,
paCCTOSIHI/ISI 158 YCKOpeHI/IH, paKeTa, 9XO0JIOT, OYKH, HepI/ICKOH, (bOToannapaT, OIITUYCCKHUC
CBETOBOJIBI, CIEKTPOCKOI, JIO3UMETP, Kamepa BuibCOHA), HCIIONB3ys 3HAHHUS O CBOMCTBAX
bu3NYECKUX SIBICHUN U HEOOXOAUMBIe (PU3UIECKIE 3aKOHOMEPHOCTH;

L] HUCITIOJIB30BATH CXEMBI H CXCMATHUYHLIC pI/IC}/HKI/I I/ISY‘IGHHBIX TCXHNYCCKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKHUX MPOIECCOB MPH PEIIeHUH y4eOHO--
MPAKTUYECKHUX 3324, ONTHICCKHE CXEMBI JUIsl IOCTPOCHHS N300paKEHUH B TUIOCKOM 3epKaie U
cobuparoie TMH3E;

° OPUBOJIUTH TpPUMEpHl (HAXOAUTH HMH(MOPMALUIO O TpPHUMEpax) MPAKTHIECKOTO
WCIIONTh30BaHUS (DM3UYECKUX 3HAHWM B TOBCEIHEBHOW KU3HU I oOecredeHus: 0e30MacHOCTH
npu oOpalieHuu ¢ MpuOopaMM W TEXHHUUECKUMH YCTPONMCTBAMHU, COXpPAHEHHUS 30POBbS U
COOIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpene;
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J OCYILIECTBIIAATh MOUCK HMH(popMau (u3n4eckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (OpMYJHMpPYS  TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  OINpeAeNeHUs
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIBHBIX
HCTOYHUKOB;

J UCTOJIb30BaTh TPU BBIIOJHEHUH Y4YeOHBIX 3aJaHUil HayYHO--TIOMYJISPHYIO
auTeparypy (pU3MUECKOro coaep)KaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHerT,
BJIaJeTh MNpUEMAaMHU KOHCIEKTUPOBAHMUS TEKCTa, IpeoOpazoBaHusi WHGOpMAlMU U3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3laBaTb COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpPMalLMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOIO COAEpKAHUS, MyOJIMYHO MPEACTABIAThH
pe3ysabTaThl MPOEKTHOM WJIM HCCIENOBATEIbCKON JEATENIBHOCTH, IPU 3TOM I'PaMOTHO
MCII0JIb30BaTh M3Y4YECHHbBIN NOHITUWHBIN anmapaT U3y4aeMoro paszeia (GU3MKU U COMPOBOXKIATh
BBICTYIUICHHE MIPE3CHTALMEH ¢ Y4ETOM OCOOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
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bubmuorexa [JOK

3.2 Huepuits, Macea, ILIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xitxoCTH > https://m.edsoo0.ru/7f416194
43 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
bu6mmoreka [IOK
44 Armocheproe fasaerie 0 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora # MompocTS 3 L https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
>3 Mexaireckast SHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 3 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ®dusuka: 9-i knacc: 6a30BbIi ypoBEeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M., I'yTHUK
E. M., UBanos A. ., [TerpoBa M. A., Akuinonepaoe odiiectBo «3narenscTBo
«IIpocBemenue»

2. Odwusuka: 8-i kitacc: 6a30BbIN YpOBeHb: yueOHUK, 8 kiacc/ [lepemkun M. M., UBanoB
A. U., Axumoneproe o6mectBo «M3natenberBo «IIpocBenienuey

3. ®dusuka: 7-# knacc: 6a30BbIiA ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., UBaHoB
A.N., AxumonepHoe o6miectBo «M3marenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Jlykamuk B.1. CoopHuk BompocoB U 3a1a4 1o ¢pusuke. 7-9 k. — M.: I[Ipocsenienue,
2010. -192c.

2. Mapon A.E. ®usuka. 7 kiacc: yuebHo-metoanueckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.

3. A.E. Mapon, E.A. Mapon CamocTosiTensHbI€ U KOHTPOJIbHBIE paboThI-§ Kimace 2017 M.
HApoda,

4. lllaxmatosa ,0.P. llledep Auarnocruueckue padotsl -8 kinace 2016 M. Jlpoda,

5. KoHTpOJIBHBIE U CAaMOCTOSITENbHBIE paOOTHI IO Qu3NKe. 9 Kiacc: K yueOHuKy A.B.
[Nepeimknna, E.M. I'yrauk «®usuka 9 kinace» / O.W. I'pomuesa. — M.: M3garenscTBo
«DK3amMen», 2014,

6. dusuka. 9 knace. TemaTHueckue TecTOBbIE 3aaHus Ui TOAroToBKU K 'MIA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomxkuna. — fpocnasins: OOO «Axaagemust pa3Butus», 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuoreka — Bcé no npeamety «Pusuka». — Pexxum noctyna: http://www.proshkolu.ru,
2. BugeoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru,

3. Enunast komiekius nupoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum nocrtyna:
http://school- collection.edu.ru,

4. DnexkTpoHHbIE Y4eOHUKH 110 pu3uke. — Pexxum nocrtyna: http:// www.fizika.ru,

5. @enepanbHbBIN 1IEHTP HHPOPMAITMOHHO-00pa30BaTEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru,

6. MaTepuet ypok. http://interneturok.ru/ru/school/physics/
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