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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMsSI 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
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 H3y4deHHs (QHU3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1o Kjiaccam), NpeajgaracT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YYCHHS 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.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3MuUEcKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHerd U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHMs] HAay4dHOTO MeToJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE U MCIOJIb30BaTh HAy4yHBbIE JOKa3aTelbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit denepaiuu, peanu3yrONIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMEBIL,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca M CTPEMIICHUS OO0yJaloIuxcs K HAaydHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
JESITEIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATOTOBKA K JalbHEWUIIEMY O0y4eHHUIO B 3TOM
HaIlrpaBJICHHUU.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSAX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOIb30BAaHHEM
dbuznyeckux Mojenei, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHAIU3 M KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIM HAYKH.

Ha un3yudenue ¢usuku (6a30BbIN ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHuUs

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no pusuke nepeyeHb Jadb0paTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAyKH HM3Yy4daloT NMpupony. EcrecTBeHHOHAYYHBIH
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABMIKEHHE THIIOTE3,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBsACHeHHEe HabOmomaeMoro spieHus. OnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIHLHOTO MTPHOOopA.

W3mepeHune pacCTOSHUM.

W3mepenne 00bE€Ma KUAKOCTH U TBEPIOTO TEa.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne TteMrepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.

ok ownh e

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHUH BelllecTBA.

CtpoeHue BelIecTBa: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OIMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBwxkenue, nuddysus. BzaumopeicTBue dYacTHIl BEMIECTBA: MPUTHKEHHUE W
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe 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 WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenrie CKoOpoCTH NPSIMOJIMHEUHOTO JIBUKEHUS.
Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
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Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUA (IIApUKa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHUS Opycka WM IIapHKa MO0 HAKIOHHOMN
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTUYEHUS JaBieHus. JlapneHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
ryounbl.  [mapocratudeckuii  mapamokc. CooOmarommecs cocyabl. [ umapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Hal YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(epHOTo JaBICHHS.

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

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenada naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

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

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH Telna.

OnpeneneHre BBITAJKUBAIONICH CHIIbI, JIEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUIKOCTbD.

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

OneIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHON B JKUJKOCTh YAaCTH Te€Jla U OT IUNIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHermueckas W TnOTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie ABJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BeliecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMaunBaHME M KalWJUIApHBIE SIBIEHUA. TeruioBoe
pacIIMpeHHe U CKaTHE.

Temmneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHMs BHYTPEHHEW SHEprum: Temonepesadya 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 TEIUIOBOTO OanaHca. [lmaBneHue u OTBEpJeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMUBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[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 TBUKEHHUSI.
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 TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNOAELDE

e
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu 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 TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
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.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHUS DSJIEKTPUUECKOro TOKa. MCcTOUYHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPruu. OJEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBue MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAPsHKCHUS.

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

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEYSHUS U MaTepHalia.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OnpeneneHurie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yuyeHne MarHUTHOTO MOJS IOCTOSHHBIX MAarHMTOB MpPHU HMX OOBEIMHEHHH H
paszieneHnu.
16. MccnenoBanue ACWCTBUS 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 MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUH 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXXHOCTH. [lepruoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

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 OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJUHEHHOTO TBUKEHUS.

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. HaOmroneHue 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.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa JJisi pasroHa 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 IIyTM OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

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

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



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,
aMIIuTya. MareMaTHdecKuii W TNPYXKWHHBIM MasTHUKH. [IpeBpaiieHue »HEpPruu mnpu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXaHHYECKUE BOJIHBI B TBEPIOM TeJl€, CCHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK 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 MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHO/Ia KoJIeOaH i TPY>KWHHOTO 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 MEpHOAA KoleOaHWH Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl IPpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE 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.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

H3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.



[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 3aBUCUMOCTH yIJla OTPaXKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne 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.

Omneitel Pesepdopaa u mianerapras monens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHoCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHEe aTOMHOIO sjipa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamienus. 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. JIeHCTBHA paguOAKTUBHBIX U3Jy4YEHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CHeKTphl pa3aMYHBIX I'a30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnuvie pabomot 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-0000IIAOMINK  MOAYTh MpEeAHA3HAueH JUIsl CHUCTEMAaTH3aluu 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 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[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 HCCIICJOBAHMS SIBICHUH TNPHPOJIBI U TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT 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;

UCIOJIb30BaTh Hay4YHbIE METO/bI MCCIEI0BaHUA (U3UUECKUX SIBICHUM, B TOM 4HCIe Ui
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BHIBOJIOB;

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6p330BaTeJ'IBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MPOSIBJICHUE MHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHICKON (pu3HUecKoit
HayKW;

- [ICHHOCTHOE OTHOIIICHUE K JTOCTH)KCHUSM POCCUHUCKHUX YICHBIX-(PU3HNKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUHN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) 1EeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOIO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KYyIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H YIMOIMOHAJIBLHOIO 0JIATOMOTY YN :

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpa3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa perekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE YJaCTHE B PENICHUH MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW U  COIMAIBbHOM HANpaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) KOJIOTHYECKOT0 BOCTIMTAHUSA:

- OpHUEHTAlMs Ha NPUMCHEHHE (PU3WYSCKUX 3HAHWUH JUIsI pEImIeHUs 3ajJad B 00JacTh
OKpYKarolllel cpenbl, MIAHUPOBAHUS MOCTYMKOB U OIICHKHM UX BO3MOXKHBIX MOCIEICTBHUI
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMIOJHEHUHU WCCICIOBAHUM W TPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YepPe3 MPAKTUUYECKYIO JACATETHbHOCTD;

- TOTpeOHOCTh B (HOPMHUPOBAHWHM HOBBIX 3HAHWU, B TOM 4YHuCiIEe (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3U MPUPOAHI, OGH.ICCTBa U 5KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIe yHHMBepCcAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B PACCMATPUBACMBIX (1)aKTaX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YUYCHHUU (1)I/ISI/I‘I€CKI/IX SIBICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJIb30BAaHUEM JI€AYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEIMYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbcKue AelCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYICHHYIO B XOJIE
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPETOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHATHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MPH TOHWCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1aun;
aHaAJTM3UPOBATh, CUCTEMATU3HPOBATh M WHTEPIPETHPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (POPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy NpeAcTaBiIeHUs HHoOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHUS C CYXICHHSMH JPYyrUX YYaCTHUKOB JUAJIOTA,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh W HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJILHON pPabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

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

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MNPUHATHUSA pelIeHUuil (MHAWBUAYAJIBHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IIPEIaracMble BAPUAHTHI PEILICHHUI;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh TPUYUHBI JIOCTHKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TOHATHS: (HU3MUECKUE ¢ XUMHYECKHE SIBJICHHs, HAOIIOJCHNUE,
OKCHEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCY/IbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, KUJKOCTSIMH M ra3aMu, aTMOC(HEPHOE aBJICHUE, IJIABAHUE TEll, IIPEBPAIICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (PU3MUECKUe SBICHHS B IMPHUPOJE: MPUMEPH JBIKCHHS C Pa3TUYIHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha >KMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, NMPH 3TOM MEPEeBOIUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYEHHBIE CBOMCTBA Te M (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3MUECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPETHSSA
CKOpOCTh, CHMJIa YNOPYTOCTH, CHJIa TSDKECTH, BeC Tejla, CWiIa TpPEHUs, JaBJeHHE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KHHETHUYECKasi M IMOTEHIIMAIbHAS SHEPTHs), IPU ONMCAHUH MPABUIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YU4EHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOWCTBA TeJd, (PU3MUECKUE SBICHUS W TIPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpaHEHWs MEXaHWYeCKOW DJHEpPruM, TpPH OTOM JaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, TPOIECCHI M CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyallli MpPaKTHUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPUYNHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHple 3agayd B 1-2 J1eHCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHUE BEITHMUMHBI B (DOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBI,



pacrio3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUIMTh INPU MOMOIIM (PU3HUECKUX
METOI0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C HMCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPOBBIX MPUOOPOB, 3alMCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJIOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOH BEIMUYUHBI OT JPYrou c
MCII0JIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHXKYILErOCs
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, cOoOMpaTh YCTAaHOBKY U  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPHU BBIOJIHEHUU U3MEPEHUI COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY b, OapOMETp, pbluar, MoJBUKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKHH IMpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCIIOJIb30BaHUS (PU3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM M OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUHN U NMyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYeOHBIX 3a/laHUI HAyYHO-IOMYJIPHYIO JINTEPATypy
($u3MUecKoro cojaep)kaHus, CIOpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pu3nyeckoro copepkaHus, B TOM 4Hcie MyOIuYHO AeiaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEH;

IIPYU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiesiTh 0013aHHOCTH B
IPYyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

MCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mephbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTAJUIMYECKHWE W aMOpQHbIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHH TOK, MarHHUTHOE
oJIe;

paznuuath sBJeHUs (TETUIOBOE pAacCIIMpEeHUE M CXKaTue, TeIUIomnepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTIEHUE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), DJICKTPHU3allUs T, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTALUIBl B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJISi KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh  BELIECTBA, YZAENbHAs TEIUIOTAa I[UIABJICHUS, YAENIbHAs TEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOILIHOCTD JEKTPHUUECKOT0 TOKa), IpH



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HaueHHsI ¥ eIUHHIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIC IIOJIOKECHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3ULUM IoJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISIBIISITD
IPUYMHHOCIEACTBEHHbBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX WLIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 2-3 JCHCTBHS, HCIONB3YS 3aKOHBI U (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIsl €€ PeIleHuUs, IPOBOAUTH PAacUEThl U
CpaBHUBAThH MMOJIyY€HHOE 3HAUYCHUE (PU3MUECKON BEIMYMHBI C M3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METO/IOB,  MCIOJIb3ysd  ONMCAHWE  MCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWIBHOCTh IIOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JIyYEHUH OT LBETA
U3Iydaome (moromaronieil) MOBEPXHOCTH, CKOPOCTb HCHApeHUst BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alMs Tel U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE IOCTOSHHBIX MarHuTOB,
BU3YalIM3alisl MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHuTOB, AEUCTBUS MAarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJMpOBaTh IPOBEPSEMbIE MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpyJIOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyIUPOBATh BHIBOJIBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BJIAXXHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB U JIaTYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl M3MEPEHHH ¢ Y4€TOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHMOCTb COIPOTUBIICHUS NIPOBOJHHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYLIETO Y€pe3 MPOBOJHUK, OT HANPSHKEHHS HA IPOBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO W MApaJUIEIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEeOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYS



MPeJIOKEHHOMY IIaHy, (DUKCHUPOBATh PE3YNbTAThl MOTYYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmoaTh MpaBWa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX ONHUCaHHs (B TOM 4YMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JICKTPOABUTATEIh
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH MH(MOPMALMI0 O TMpHUMepax) MPAKTUYECKOrO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh MOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATh NP BBHITOJHEHUN yYeOHBIX 3a/JIaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 00o00Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYIICHHE MTPE3CHTAIIEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJIaA B  JEATENbHOCTb  TIPYIIBL,  BBICTpAaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCYETa, MaTepHalibHash TOYKa, TPACKTOPHUs,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS W TOrIonieHus, anbda, Oera- ¥ ramma-
U3JIy4EeHHUS], U30TOIIbI, SiFICpHAst SHEPreTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHHUE (3aTyXamllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHclie (U3UYECKHUE SBJIICHUS B NPUPOJIC: MPHIIMBEI U OTJIUBEI, JIBIKCHUE TIIAHET
ConHe4YHOM cUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTHYECKOE  JICUCTBHE  BUAUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHs, BEC Tella, UMITYJIhC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOW MPY>KUHBI, KHHETUYECKAast
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIWHUIBI (DU3WYECKUX BEIUYHMH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH
COXpAHEHHUsI HPHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULMH CHUJI,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX peakUusXx, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (DOpPMYIbI, CBSI3bIBalOLIMEe (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIHM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TMOMONIM (PHU3UIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKHX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/bl MaJIbIX KOJEOaHUM, MPSIMOIMHEWHOE PAaCIIPOCTPAHEHHE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHWsI MpeaMera B coOMparomied JIMH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 N30BITOYHOTO HaOOpa 000pYyI0BaHMS, OMUCHIBATH X0/ OIbITA U
€ro pe3yibTaThl, POPMYTUPOBATEH BHIBOIBI,

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
IBUKEHUH 03 HaualbHOW CKOpPOCTH, Tepuoja KoIeOaHWil MaTeMaTHuecKOTo
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTH yIja OTPa)XCHHsI CBETa OT yria MaJcHUs U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
bu3NYECKUX BETUYHMH B BUAE TaOMUI] U TpaduKOB, JIENaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, OITHYEeCKas CHJIa COOMparoIield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPHUMEHTAIbHYI0 YCTAaHOBKY W BBITIONHSTH
U3MEpEeHUs, cenysl MPeJIOKEeHHON HHCTPYKIMH, BBIUMCIATH 3HAUEHHE BEITUYHUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPJIOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O TMpPHUMEpax) MPAKTHISCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK HH(popMmanuu ¢dusudeckoro cojepxxanuss B HuTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIONIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MTUCHMEHHBIC U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0.5
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1 1
TPOCHIE BEMIECTRA https://m.edso0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 1 1 h:'[IpSJ,I:I;I/On:.GeIEiaS(I)_f).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
3.2 WNuepuwmsi, Macca, MIOTHOCTh 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XKuAKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA NOTPYKEHHOE 7 5 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12.5
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN AEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4 1
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
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
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTICCRIE BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHuTHOE MOJIe U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 JICPHPIC peaiiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsbI

JlaTa
U3ydeHH s

®dusuka — Hayka o npupoje. SBieHus
npupoibl. DU3ndecKue BJIeHUs

MeXaHI/I‘-ICCKI/Ie, TCIIIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEPaTyphl MPU MOMOIIH KUAKOCTHOTO
TEPMOMETPA U AaTYUKA TeMIEpaTyphl"

Kak ¢u3uka n npyrue ecrecTBeHHbIE HAyKH
u3y4aroT npupoay. EcrecTBeHHOHaY4HBIH
MeToA no3Hanus. Onucanue Guanyeckux
SBJICHUH C TIOMOLIbIO MOJIEEH
VYpok-uccnenonanue "lIpoBepka runoTe3sl:
JaTbHOCTH MOJIETA [IapUKA, MYILEHHOTO
TOPU30HTAIIBHO, TEM OoJIblIIe, YeM Oouiblie
BBICOTA ITycKa"

0.5

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

JIBr>xeHue 4acTHIl BEIISCTBA

VYpok-uccnenoBanue «OnbITHI 11O
HAOII0IEHUIO TETUIOBOTO PACIIUPEHUS




ra3oB»

10 ArperaTHble COCTOSIHHSI BEILIECTBA
B3anmocCBA3b MEX1y CBOMCTBAMH BEILECTB B

1 Pa3HbIX arperaTHhIX COCTOSTHUSX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

12 Mexanunueckoe JBHKeHue. PaBHOMepHOE U
HEpPaBHOMEPHOE JIBIKEHUE

13 Ckopoctb. Enunuiiel ckopoctu

14 Pacuer myTu ¥ BpeMeHH BUKEHUS
WNuepuusa. 3akon unepuun. Bzaumoseincreue

15 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTH
TIBUKCHHSI TEJT

16 [TnotHoCTh BemecTBa. Pacuer macchl u
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TENa»

18 Pemenue 3anay no teme "IlnoTHOCTH
BemecTsa"

19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaGopatopnas pabora «3yuenue

20 3aBHCUMOCTH pacTskeHHs (edopMariim)
MPYXUHBI OT MPUIIOKEHHOUN CHITBI»

21 SBnenne Tarorenud. Cuna TSXKECTH
CBsi3b MEX]1y CHIION TSYKECTH U Maccoil Tena.

22 Bec tena. Pemrenne 3agau mo teme "Cuia

TXKECTA"




Cuna TsKecTH Ha JPYTUX IUIaHeTax.

23 dusnueckue XapakTepUCTHKH IJIaHET

24 N3mepenue cui. J{lunamomerp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAs CUII

97 Permrenue 3agad mo reme
"PaBHonelicTByrO1as cui”

08 Tpenue ckoybkKeHUS U TPEHUE MTOKOSI.
Tpenue B npupoze U TEXHUKE
Jlaboparopuas padota «3yueHue

29 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIbKEHUSI OT
CHWJIbI JIaBJICHUS U XapakTepa
COIIPUKACAIOLIUXCS IOBEPXHOCTEW»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUJIIBI
Pemenue 3ana4 no temam: «Bec Tenay,

31 «['padnueckoe nzobpaxxkenue cuin», «Cumby,
«PaBHOZENCTBYIOIIAS CUID»

KonTponbHas pabota no remam:

39 «MexaHnueckoe IBHKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'papuyeckoe
n3obpakeHue cuin», «CHIIbD

33 JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS TaBJICHUS

34 JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, TeMIiepaTypbl

35 [lepenaua naBieHus TBEPABIMHU TEIAMHU,




JKUIKOCTSIMU U razamMu. 3akoH Ilackais

,HaBJ'ICHI/IC B XXUJKOCTH U Ira3€, BBI3BAHHOC

36 JICACTBUEM CHJIBI TSKECTH

37 Pewenune 3amau no reme «JlaBinenue B
XKUIKOCTH U rase. 3akoH [lackams»

38 Coobmarommmecs: Cocy/sl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. I[1lopiiHEeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipuannbl

41 CYLIECTBOBAHMSI BO31YILIHON 000JI0UKH
3emin. 3aBUCUMOCTB aTMOC(EpPHOTO
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS

42 Bec Boznyxa. ATMocdepHoe 1aBieHue

43 N3mepenue atmocdepHoro aapieHus. OnbIT
Toppuuennun

44 3aBUCHUMOCTH aTMOC(HEPHOTO TABJICHUS OT
BBICOTHI HAJl ypOBHEM MOPSI

45 Bbapomerp-anepoun. AtmochepHoe gaBieHne
Ha pa3Iu4HbIX BbICOTAX

46 Pemenue 3amau mo reme " AtmochepHoe
nasieHue"

47 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX T€J0. ApXHUMe0Ba cuila
Jlaboparopnas pabota «Onpenenexnue

48 BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)

49 JlabopaTopHas paboTa 1mo Teme




«HccaenoBanne 3aBUCHMOCTH Beca Tejia B
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh
YaCcTH TeJIay

50 [TnaBanue ten
JlabGopaTopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
onpeaeseHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHnue
TBEPABIX TN, KUAKOCTEH U ra30B»
KonTponbhas padora no teme «/laBnenue
TBEPABIX TN, KUIAKOCTEH U
53 ra3zoB»/Bcepoccuiickas mpoBepodHas padota
[IPH MPOBEICHUU C UCTIOIb30BAHHEM
KOMITbIOTEpa
54 Mexanuueckas padota
55 MomnHocTts. EquHuIiel MOHOCTH
56 Ypok-uccnenoBanue "Pacy€r MoHoOCTH, 1
pa3BUBaeMoM IpHU MoaABEME 110 JiecTHUIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CHJI Ha pblYare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabota «/ccnenoBanue 0.5
YCIIOBUI paBHOBECHS pbIYaray
59 Pemrenue 3agad mo teMe «Y CJI0OBUSA
PaBHOBECHSI phIuara
60 Kosddunment nonesnoro neiicteust 05

Mexanu3ma. JlaboparopHas pabota




«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH

61

62

Pemenue 3agau mo teme "Padora,
mMottHocTb, KIT/1"

Mexanunyeckas sHeprus. Kunernueckas u
MOTEHITUATIbHAS YHEPTUS

63

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUU

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE
M3MCHCHHS KMHETHYCCKOM U MOTCHIIHAILHOM
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaKJIOHHOH INTOCKOCTH"

KontponsHas padora o teme «Pabora u
MOIIHOCTh. DHeprus»/Beepoccuiickas
poBepoYHasi paboTa MpH MPOBEACHNUH HA
OyMaXHOM HOCUTEJE

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "MexaHnueckoe JIBHKeHHe"

67

Pesepubiit ypok. Pabora ¢ Tekcramu mo
teMe "JlaBneHue TBEPABIX TN, KUAKOCTEH U
ra3oB"

68

Pesepublit ypok. Pabora ¢ Tekcramu mo
teme "Pabora. MoutHocTs. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12,5




8 KVIACC

KoanyecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHTpoJbHbIe IIpakTH4eckue e ——
padoTshI padoTsbI
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
1 KMHETHYECKON TEOPUHU U MX OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannuueckue u amopdHbie TenIa 1
6 CMaunBaHue U KalTWJUISIPHOCTb. 1
IToBepXHOCTHOE HaTsIKEHUE
7 TemoBoe paciimpeHue u cxxatue 1
8 Temmepatypa. CBsi3b TEMITEPATYPHI CO 1
CKOPOCTBIO TETIJIOBOTO JIBUKEHUS YaCTHIL
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1
BHYTPEHHEHN YHEPTUU
10 Buasl Tenonepenaun 1
VYpok-koHpepenuus "IIpakTruueckoe
11 HCIIOJIL30BAaHUE TEIIOBBIX CBOMCTB BEIIECTB 1 1
Y MaTepUasioB B LIEJSX SHeprocoepexenus"
12 KomnuectBo TeIioThl. Y aenbHas 1




TCIINIOEMKOCTD

13

14

VYpaBHEHHE TEIIIOBOTO OanaHca.
TernooOMeH U TEIIOBOE paBHOBECHE

JlabGopaTtopHas padora "VccienoBanue

SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH
XOJIOJTHOM Y Tropsiueit BoAbI"

15

Pacuer xonuuecTBa TCIIJIOTHI, HGOGXOI[I/IMOI‘O
AJIs1 Harpe€BaHus TCJia U BBIACIILICMOTI'O UM
IIpHU OXJIAXKICHHUHA

16

17

18

Jlaboparopuas padota "Onpenencaue
paTopHasi p P
yACJIBHOU TEIJIOEMKOCTH BemiecTBa"

OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa
CropaHusl
[InaBnenue u oTBepIEeBaHUE

KpUCTAJNINYCCKUX TCII. VY aenpHas TenioTa
IIJIaBJICHUA

19

20

21

22

JIaGoparopnas padora "Onpenenenne
paTopHasd p P
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

Kunenue. Y nenpHas remnnora
napooOpazoBaHMsI U KOHJICHCALIUH.
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas pabota
"OnpeneneHne OTHOCUTENBHOM BIa>KHOCTH
BO31yXa"

23

Pemenue 3amau Ha onpeneneHne BIaXKHOCTH




BO3/yXa

[TpuHuUIBl PaOOTHI TETIJIOBBIX JBUTATEIICH.

24 [TapoBast TypOuHa. /|BUrarenb BHyTPEHHETO
cropanus

25 KIIJI TenmoBoro asurarens. TermioBbie
JIBUTATENH U 3alUTa OKPYKAIOIIEH Cpe/Ibl

26 3aKOH COXpaHEHUs U MPEBPAICHUS YSHEPTUU
B TEIUIOBBIX IpolIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

27 "TemnnoBsie sBieHus. MzmMenenue
arperaTHbBIX COCTOSIHMH BeriecTa"
KontponbHas padota nmo teme "TermnoBbie

28 sBlieHUs. lI3MeHeHune arperaTHbIX COCTOSIHHIMA
BemecTna"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30 VYpok-uccnenoBanue "DneKTpU3aIus TENI
MHIYKIMEH U IPU CONPUKOCHOBEHUH"

31 B3aunMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpskeHHOCTh

32 anekTpudeckoro nois. [punuun
CYNEPIIO3UIINH HJIEKTPUUECKHUX MOJIeH

33 HocuTenu snekTpudueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHrue atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH
COXpaHEHUs AIECKTPUIECKOTO 3apsiaa

35 Pemrenue 3a1au Ha IpUMEHEHUE CBOMCTB




QJICKTPHUYCCKUX 3apsa10B

DIJIEKTPUUYECKUH TOK, YCIOBUS €0

36 cymiectBoBanus. IcTOUHUKH
ANEKTPUUIECKOTO TOKA

37 JIefcTBUS AIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
JADTICKTPUKH"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUKOCTSIX
U Ta3zax

40 DnexTpuuecKas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopaTopHas padora 0
"U3mepenue u peryiupoBaHue CUIIbl TOKA" &
DnexTpuueckoe HanpshkeHue. Bonbtmerp.

42 Jlaboparopuas padota "M3mepenue u 0.5
peryaupoBaHue HampspKeHs "

43 ConpoTuBieHne MPOBOAHUKA. Y IEIBHOE
COIMPOTHBIICHUE BEIIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANMEKTPUIECKOTO CONIPOTHUBIICHHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIAIN L
MONEPEYHOr0 CeYeHUs1 U MaTepuana"

45 3aBUCHUMOCTD CHJTBI TOKA OT HAIIPSIKCHHSL.
3akon OMa 1t yJacTKa 1enu
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCHMOCTH CHJIBI TOKa, HIIYIIIETO Yepe3 1

PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”




47

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCAUHCHUA ITPOBOAHHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSDKEHUHN IIPU
MOCJICI0BATEIIbHOM COSIMHCHUY JIBYX
pe3uctopos"

49

50

JlabopaTopHas padora "l[IpoBepka mpaBuiia
JUIS CUJIBI TOKA NPU MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Owma
AJI pa3JIndHOro COCAMHCHUA IIPOBOJAHUKOB

o1

PaboTa 1 MOIITHOCTB 3JIEKTPUUECKOTO TOKA.
3axoH /xoynsa-Jlenna

52

53

54

Jlaboparopuas padota "Onpenencaue
paboThl U MOILITHOCTH AJIEKTPUYECKOTO TOKa"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIeKTpHUECcKOl sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TEMe
"DnexTpudeckue 3apsasl. 3apsHKCHHBIE Tela
U uX B3aumoaeucTBusl. I1ocToSHHBIN
ANEKTPUYECKUNA TOK"

55

Kontponbras paboTa mo teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea
U UX B3aumojencTBys. [IocTosHHBIN
anekTpuueckuii Tok"/Beepoccuiickas
poBepouHas paboTa Mpu MPOBEIECHUH C
HCII0JIb30BAHNEM KOMIIBIOTEPA




56

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

S7

58

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MarHuToB"

MarauTtHOe 11ojie. MarautHoe noie 3eMiau 1
€ro 3HaueHHe IS JKU3HHU Ha 3eMIIe

59

OmnsIT Opcrena. MarauTHoe nojie
3JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyLIKU C TOKOM

60

61

62

63

[IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBus
MarHUTHOTO TIOJIS Ha MMPOBOJIHUK C TOKOM"

DNeKTPOABUTATEh TOCTOSIHHOTO TOKA
Hcnonk3oBanue sneKkTpoaBUrareneii B
TEXHUYECKHUX YCTPOHUCTBAX M HA TPAHCIIOPTE.
JIaGoparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dEKTpoABUTATENSA"
OmnpiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CriocoObl MOTydeHUs

3HeKTqueCKOﬁ3HepFHH. QHGKTPOCTaHHI/II/I
Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHEpPIruu

0.5

64

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TeMe
"DNeKTpUuYeCcKre U MarHUTHHIE SIBJICHUS"

65

KonrtponsHas pabora no Teme
"DneKkTpuuecKrue U MarHUTHbIE
sBiieHus"/Beepoccuiickas mpoBepoyHas
paboTa nmpu MPOBEICHUH Ha OyMaKHOM
HOCHUTETIE




66 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "TemnoBble siBICHUS"
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
teMe "[locTOsHHBIHN 3neKTpUuYecKuil ToK"
68 PeseprHbIit ypok. PaGoTa ¢ TekcTamu mo 1
Teme "MaruuTHele sBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145




9 KJIACC

KoanyecTBo 4acoB

JI:;-)H Tema ypoxa Beero KoHnTpoJbHbie IIpakTHyeckue Jara uzyyenus
padoThI padoTsbI
1 Mexanunueckoe ABuxkeHue. MarepuanbpHas 1
TOUKa
5 Cuctema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOr0 JBUKEHUS
3 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE 1
4 HepaBHoMepHOE NPpsAMOIMHEHHOE ABHKEHHE. 1
CpenHsis 1 MTHOBEHHAsl CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1
JBH>KEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHEMHOTO
6 paBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHHUS Tella IIPU PABHOYCKOPEHHOM 1 1
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBobonnoe nagenue tei. OnbiTel [anumes 1
PaBHOMEpHOE TBMKEHHUE TT0 OKPYKHOCTH.
9 [lepnon u wactora oOpamenus. JInneitHas u 1
yTJI0Basi CKOPOCTH
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 [IepBe1it 3akoH HeroToHa. Bexktop cuitbl
12 Bropoii 3akoH HeroTOHA. 1

PaBHOnelicTBYIOIIASA cHila




13

Tpertnii 3akon HeroTona. Cynepno3unust Cuit

Pemenne 3a1a4 Ha IPUMCHCHHUEC 3aKOHOB

14 Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anay no teme «Cuina ynpyroctu»

17 JlabopaTtopHas pabora «OnpeneneHue
AKECTKOCTHU MPYKUHBI»

18 Cuna TpeHus

19 Pemenue 3anay no Teme «Cuma TpeHUS»

20 Jlaboparopuas padota "Onpenencaue
Kod(duLeHTa TPEHUS CKOIbXKEHUS "

21 Pemenue 3anay no teme "3akonbl HproTOHA.
Cuna ynpyroctu. Cuia TpeHus"”

99 Cuna TsbKeCTH ¥ 3aKOH BCEMUPHOTO
TATOTEHMs. Y CKOPEHHE CBOOOHOIO MaICHUS
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT

23 rpaBuTanmoHHoro neHrpa (ComHeunas
cucrema). ['amakTuku"

24 Pemtenue 3amay o reme "Cuita TSHDKECTH U
3aKOH BCEMUPHOIO TArOTeHUs"

o5 IlepBast kocMu4eckast CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBeCcHe MaTepranbHONW TOYKH.

26 AbcomoTHOo TBEpoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHON OCBIO
BpateHus. MomeHT cuibl. LleHTp Tsbxectn

97 PaBHOBecue MarepranbHON TOYKH.

AGcomoTHO TBEpIOE Teno. PaBHOBecHe




TBEPIOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

Pertennie 3aga4d mo reme "MOMEHT CHIIBL.

28
Hentp TsixecTn"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe

29 "MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"
KonTponbHas pabora no teme

30 "MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"
Nmnynee Tena. Umnynbe cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

32 Pemrenue 3amau no reme "3aKkoH coxpaHeHUs
uMmIyibsca'

33 VYpoxk-koH(pepeHuus "PeakTuBHOE ABHKEHHE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa 1 MOIIIHOCTb

35 Pabota cuibl TSKeCTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHnas pabota «OnpezneneHue

36 paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TENa 10 TOPU30HTAIBHON
MIOBEPXHOCTH»

37 Cas3b sHepruu u padotsl. [loTeHmanpHas
JHEprus

38 Kunernueckas sneprus. Teopema o

KMHETHYECKON SHEPIUH




39

3akoH COXPAHCHUA SHCPIrUHU B MCXAaHHUKE

JlaGoparopHas padota «3yuenue 3akoHa

40 COXPAHCHHUS SHEPTUN

41 KonebarenbHoe ABMKEHUE U €T0
XapaKTePUCTHKU

42 3aryxatomue Konebanus. BeiHyX/1eHHbIC
koseOaHus. Pezonanc

43 MaremaTuueckuil U Ipy>KUHHBIN MasSTHUKH
VYpoxk-uccienoBanne «3aBUCUMOCTh TIEPHOA

44 KoJe0aHuil OT KECTKOCTU MPYKUHBI U MaCCHI
rpy3a»

45 [IpeBpareHne SHEPTUN IPU MEXAHHIECKUX
KoJ1e0aHusAX
Jlaboparopunas pabota «Onpenenenue

46 4acTOTHI U NIepro/ia KojaeOaHuil pyKUHHOTO
MasTHUKA)»
JlaGopatopHnas pabora «IIpoBepka

47 HE3aBHCUMOCTH MeproJia KonedaHuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA

48 MeXaHW4ecKux BoJH. [IpomonbHbIe 1
MOTIEPEYHBIE BOJTHBI

49 Ypok-koupepeniusa "MexaHHIeCKHE BOJHBI
B TBEpAOM Tene. CelicMru4ecKue BOIHBI"

50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa

51 Ypok-uccnenosanue "HabmroneHune
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

52 I'pomMKoOCTb 3ByKa U BBICOTA TOHA.




AKyCTUYECKHI pe30HaHC

53

54

Ypok-koHpepeHius "YIbTpa3zByK U
nHPa3BYK B IPUPOE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
"3aKoHBI COXpaHEeHUs. MexaHu4ecKue
Kose0aHus ¥ BOJHBI"

55

KonTponpHas pabota mo Teme "3aKoHbI
coxpaHeHus. Mexanndyeckue Konebanus u
BOJIHBI"

56

57

DNeKTPOMarHuTHOE ToJIe.
SHGKTPOMaFHI/ITHLIG BOJIHBI

CsoiicTBa QJICKTPOMAriuTHLIX BOJIH

58

Ypoxk-koupepenuus "Llkana
QJICKTPOMArdHMTHBIX BOJIH. Hcnoap3oBanue
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3H"

59

VYpok-uccnenosanue "M3ydeHue cBONCTB
3J'I€KTpOMaFHI/ITHI>IX BOJIH C TIOMOIIBKO
MoOmIbHOTO TenedoHa"

60

61

Pemenne 3aaa4 Ha OMpCACIICHUE YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpoMarHuTHasi Ipupoa CBeTa.
CxopocTts cBeta. BonHoBBIE CBOMCTBA cBETa

62

Hcrounuku ceera. [IpsmonuneitHoe
pacnpoctpanenue ceera. 3arMenusa CoHia
u JIyHbl

63

3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHa OTPasKEHUS




CBCTa

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

64
cBeTa
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpaXEHHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrnenoBanue

66 3aBHCHMOCTH YTJIa IPEJTOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexso""

Ypok-koHpepernus "Micnons3oBaHue

67 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI

69 [TocTpoenne n3o00pa>keHUi B TMH3aX
Jlaboparopnast pabota "Onpenenenue

70 (hOKYCHOTO PACCTOSIHUS M ONITUYECKON CHJIBI
coOuparomiet TUH3bI"

71 Ypok-koHpepenmus "OnTudeckre TMH30BbIC
nipuOops!"

72 I'na3 xak ontuueckas cucrema. 3peHue

73 VYpok-konpepennus "ledextsl 3penus. Kak
COXpaHUTh 3peHne"”

Paznoxenue 6enoro ceera B criekTp. ONBITHI

74 Herorona. CrojxeHue CieKTpaibHbBIX I[BETOB.
Hucnepcus ceera

75 JlaGopatopnas pabdora "OnbIT IO

PAa3JI0KCHUTO Oenoro ceera B CIICKTp U




BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX
HaOJII0JICHUHN Yepe3 [IBETOBbIC (PHIbTphI"

VYpok-nipaktukyM "BosiHOBBIE CBOMCTBA

76 cBeTa: AMcIepcus, uHTepdepeHuns u
nudpakus’”

77 OmnbiThl Pesepdopaa n miianerapHas Mmoaelb
aToma

78 [Tocrynatel bopa. Moaens atoma bopa

79 Hcnyckanue u MOrjaomeHe CBETa aTOMOM.
KBanTel. JInHelHyaTeie CIIEKTPHI

80 VYpoxk-npaktuky™M "HabintoeHue ciekTpos
ucnyckanus'"

81 PaguoakTuBHOCTB U €€ BUJIbI

82 Crpoenue atomHoro siapa. Hykinonnas
MOJIETh

83 PagunoaxTuBHbIe npeBpaiueHus. 30Tonsl

84 Pemenue 3ana4 no teme: "PaanoakTuBHbBIE
npeBpauieHus "

85 [lepuon nmonypacnana

86 VYpok-koHpepennus "PagnoakTuBHbIE
U3JIy4yeHUs B IPUPOJIE, METUIIMHE, TEXHUKE"

87 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUS
3apsA7I0BOIO U MacCOBOTO YHCEN

88 OHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl
U DHEPIUH

89 Pemenue 3amau mo reme "SnepHbie

peakuun"




90

Peakiuu cunTe3a u neneHus saep.
Uctounuku sHeprun CosiHIa U 3BE31T

91

92

93

94

Ypok-koHpepenmus "SnepHas sHEpreTUKA.
JlercTBUS paguOAKTUBHBIX U3y4YEHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJLHOM paboTe MO TemMe
"DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBJICHUS "

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJICHUS "

[ToBTOpenue, o600meHue. JlaboparopHbie
pabotsl o kypcy "B3aumoneiicteue ten"

95

[ToBTOpenue, 06o61eHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC
"TemnnoBsle nmponecch”

96

97

98

[ToBTOpenue, 06o61eHue. Peenne
pacYeTHBIX ¥ KaY€CTBEHHBIX 33]1a4 110 TeMe
"KII/] TerumoBeIX gBUTaTeei"

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33/1a4 110 TEME
"KII anexkTpoycTaHOBOK"

IToBTOopenue, 0600menue. JlabopaTopHsie
paboTsl o kypcy "CBeToBbIe sIBIEHUS"

99

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B




mexauuke"

100 [ToBTOpenue, o600meHne. Pabora ¢

Tekctamu 1o Teme "Konedanus 1 BOJIHBL"

[ToBTOpenue, o600meHne. Pabora ¢

101 n n
TekcTaMHu 110 TeMe "CBeTOBBIC SIBICHUSA

[ToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u siepHast
¢duszuka"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

27







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

7 KIIACC

®dusmka, 7 kiacce/Ileppimkun A.B., OO0 «[IPODA»; AO «M3narensctBo [IpocBemenney;
Beenute cBoii Bapuant:2. Kabapaun O.®., Opnos B.A. /0.®. Kabapaun, B.A. Op:os. —
DKcrnepuMeHTalIbHbIE 3a1anus 1o pusuke. 9-11 kmacesl. — M.: BepOym, 2001. — 208c.

3. [IporpamMmmHoOe obecrieueHue.

4. 1C. llIxona. ®usuka, 7-11 k1. bubimoreka HarnsaaHbIx mocobuit. — [ox penakmueit H.K.
XaHHaHOBA.

5. CDforWindows. ®wusmka, 7-11 k1. bubnmroreka 3IeKTPOHHBIX HATJISIHBIX TTOCOOHIA.

6. ®usuka 7-11 kmaccel npakTUKyM. MHTepakTUBHBINA Kypc Gpusnku. Pusukon «Kupas
buzukar

7. BupryansHas mkona Kupunna u Medoaus «Ypoku ¢puzuku Kupumia u Medpoaus

8 KVIACC

®wusuka 8 knacc/Ilepsimkun A.B., OO0 «/IPODAx»; AO «3natenbctBo [IpocBemienney;
9 KJIACC

®@usnka 9 xnacc/ [lepoimkuna A.B., I'ytauk E.M., OO0 «IPODAx»; AO «M3naTenbcTBo

IIpocseuieHue»;

METOJAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJISA

7 KJIACC

3. Pabouas nporpamma. @usuka. 7 — 9xiiaccel: yueOHO-METOANYECKOTO TTOCOOUS
/coct.TuxonosaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

4. ITporpamMmMbl 0OCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchbl

(aBropsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHUK).



5. Pabouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YYEOHUKOM:

6. [leppimkun A.B. @usnka. 7 kinace. Y4eOHUK Ui 0011e00pa30BaTEIbHBIX YIPEIKIACHHIA .
M.:lpoda. 2011

7. Jykamuk B.U. CoopHuK BonpocoB u 3a1ad 1o ¢usuke. 7-9 k. — M.: [Ipoceemenue, 2010.
—192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTENILHBIC H KOHTPOJIbHBIE paOOTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

9. Acraxosa T.B. ®usuka. 7 knacc. JlabopaTopusie paboTsl. KOHTpOIEHEIC 3a1aHUS. —
Caparos:Jluuei, 2014.

10. «KoHTpOnbpHO-U3MepHUTENbHBIE MaTepuanbl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®u3zuka. 7 kiacc: yaeOHo-MeToanueckoe nocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

8 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnacchel: yaeOHO-METOAMYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111er0 oOpa3oBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuu, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. @usnka. 7 knacc. YueOHUK 11t 00111e00pa30BaTeIbHBIX YIPEKICHUH .
M.:Ipoda. 2011

5. Jlykammmk B.U. CoopHUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOATEIBHBIE M KOHTPOJIbHBIC pa0OTHI. —5-¢



n3nanune,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KoHTpoIbHBIE 3a7aHNS. —
Caparos:Jluuei, 2014.

8. «KoHTpoabpHO-m3MepuTenbHbie Marepuansl. dusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. ITeppiukun ®usnka-8xia 2017 M. lpoda

11.H.B. ®unonosuy Meroanueckoe mocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeibHbIE U KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M.
Apoda

13.B.B. lllaxmaToBa ,0.P. lledep Aunarnoctuyeckue pabotsl -8 kiacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. I[1ozoiickuit Coopuuk Bomnpocos u 3amau 2015 M. JIpoda
9 KJIACC

3. PaGouas nporpamma. ®usuka. 7 — 9kmaccel: y4eOHO-METOANIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: JIpoda,2013. — 398,(2)

4. IIporpamMmMbl 0OCHOBHOTO 00111ero oOpasoBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuu, E.M. ['yTHHK).

5. PabGouast mporpamma mo ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAaHHBIM YU€OHUKOM:

6. [lepoimkun A.B. ®usuka. 7 kinacc. YueOHUK U1 0011€00pa30BaTEeIbHbIX YUPEKACHUH .
M.:Ipoda. 2011

7. Jlykammuk B.M. CoopHuK BompocoB u 3ama4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CaMOCTOSITEIFHBIC U KOHTPOJIbHBIE PAOOTHI. —5-¢

nznanue,- M.MJIEKCA, 2013.



9. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KOHTpobHbIE 3ajaHNS. —
Caparos:Jluuei, 2014.

10. «KoHTponbpHO-U3MepHUTEIbHBIE MaTepuanbl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kiacc: yaedOHo-MeToauueckoe nmocooue/ A.E. Maposn.- M.: [Ipoda,
2011.- 123c.:

KontponbHbie U camocTosaTeNbHbIE pa0OTHI 10 (u3HNKe. 9 Kinacc: k yueOHuky A.B.
[Nepeimkuna, E.M. I'yrauk «@usuka 9 xknace» / O.W. I'pomueBa. — M.: M3garenseTBo
«OKk3ameny, 2014.

4. Tectsl o (usuke. 9 knace: k yueonuky A.B. [leppimkuna, E.M. I'ytHuk «Du3uka

9 kiacce» / O.U. I'pomrieBa. — M.: M3narenscTBo «OK3amen», 2010.

5. . ®usuka. 9 knacc. Temarnueckue TeCToBble 3a4aHus it noArotoBku k 'A. / aBT.- cocT.:

M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Akanemus pa3Butus», 2014.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
7 KJIACC

bubnmorteka — Bcé mo npeamety «Pusukay. — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoomnsIThl Ha ypokax. — Pesxkxum moctyna: http://fizika-class.narod.ru

3. Enunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxum mocTyma:
http://school- collection.edu.ru

4. VlaTepecHble MaTepHAIIbl K YpOKaM (PU3HMKHU IO TE€MaM; TECTHI TI0 TeMaM; HaTJIsITHbIS
nocobwus K ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. IludpoBbie oOpa3oBaTenbHbIe pecypehl. — Peskum mpoctyma: http://www.openclass.ru
6. DiekTpoHHbIe yueOHUKH 110 pu3uKe. — Peskum mocryma: http://www.fizika.ru

8 KNIACC

1. bubnuoreka — Bcé mo npeamety «dPusukay. — Pexxum pocrtyma: http://mwww.proshkolu.ru



2. BuneoomnsIThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunast komnekius nudpoBbIXx 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocTtyna:
http://school- collection.edu.ru

4. HTepecHbIe MaTepHalibl K YpoKaM (PH3UKH 1O TeMaM; TECTHI 0 TeMaM; HarJIsTHbIE
nocobus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpaszoBarebHbIe pecypebl. — Pexum qoctyna: http://www.openclass.ru
6. DiekTpoHHbIC yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunast xoyutekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyna:
http://school- collection.edu.ru

3. UHTepecHble MaTepuabl K ypokaMm (PU3UKHU IO TeMaM; TECTHI TI0 TeMaM; HaTJIsTHbIE
nocobus k ypokam. — Pexkxum noctyna: http://class-fizika.narod.ru

4. [Tudpossie obOpazoBaTeabHbIe pecypcehl. — Pexxum poctyma: http://www.openclass.ru
5. DnexkTpoHHbIE YUeOHHUKH M0 pusuke. — Pexxum qoctyma: http://www.fizika.ru
6.Iucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiace. CeTeBoe
obpasoBatenbHOe coobiecTBo. http://www.openclass.ru/node/109715

7. Enunas koyiekius nupoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi HEHTP HH(POPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cents0ps» matepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Auumarnuu ¢pusndyeckux oobekTos. http://physics.nad.ru/

12. )KuBas ¢pusuka: odygaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



14. ®usuka: xoyuiekius onbIToB. http://experiment.edu.ru

15. KoHTpoIIbHBIE U CAaMOCTOSTENbHBIE paboThI 10 Gu3uke. 9 kiacc: K yueOHHKY A.B.
[epeimkuna, E.M. I'yrauk «@uszuka 9 knace» / O.M. I'pomueBa. — M.: MI3garenbeTBo
«Dxk3ameny, 2014.

16. Tectol o pusuke. 9 kiacc: k yaeouuky A.B. [leppimkuna, E.M. I'yrauk «®@usnka 9
kiacey / O.U. I'pomriea. — M.: M3parenscTBO «OK3ameny, 2010.

17 . ®usuka. 9 xinacc. Temarndeckue TeCTOBbIE 3a1aHus Uit moarotoBku kK ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupomikuna. — SIpocnasis: OOO «Akanemus pa3Butus», 2014.
19. Qucrannuonnas mkoia Ne368 http://moodle.dist-368.ru/

20. OtkpsIThIii Ki1acc. CeTeBoe 00pa3oBaTEIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

21. Equnas komuiekius nu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepanbHbIN EHTP MHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/






