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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJIEeHA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 H3y4deHHs (QHU3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peanusanuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro Marepuana Mo TroaaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIK0 Ha JIOTUKE PAa3BUTHUS NPEIMETHOrO COJAEpXKAaHUS W y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3MuUEcKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHerd U Qu3ndeckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOliero odpa3oBaHus
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBACHATH SIBICHUS;
® 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 npenoaasanus ydeOHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OPraHU3AIMSIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yvyenus Gpu3nkm:
e [puoOpeTeHHue HHTEpeca U CTPEeMIICHUS OOYy4aroIUXCs K HAyYHOMY HW3YYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIHNM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



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

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

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

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB pELICHMsS NPOCTEHIINX Ppacu€THBIX 3aJad C MCIOJIb30BaHHEM
bu3nuecKux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcCBOEHHME MPUEMOB PabOTHI ¢ HMH(pOpManue (QU3NUECKOro COAEp)KaHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
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 mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB 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 1o (U3UKe.



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 €IMHMUII.

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAyKH HM3Yy4daloT NMpupony. EcrecTBeHHOHAYYHBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBsACHeHHEe HabOmomaeMoro spieHus. OnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

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

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne TteMrepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

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

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHE dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTaTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX 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 MOJIEKYJISIPHOTO MPUTSIKCHHSI.

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 JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojiedctBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsS Opycka WM MIaphKa MO0 HaKIOHHOU
TIJIOCKOCTH.
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 CONMPUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackansg. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenune atmochepHOTO MaBJICHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

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

Hemoncmpayuu.
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 BBITAJIKMBAIONICH CHJIBI OT 00BEMa TMOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

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

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCMMOCTU Beca Tejla B BoJe OT 00béMa MOrpyXEHHOHN B JKUJKOCTb
YacTH Telna.

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

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

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH HA
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.
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.

Mexanunyeckas sHeprus. KuHetmueckas W mnoOTeHUHalIbHas »Heprus. lIpeBpainenue
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.

Buytpennsis sHeprusi. CrnocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
coBepIeHne padoThl. Busl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO 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.
Jlabopamopuwie 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. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3yjbTaTe 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 TETTIOEMKOCTH 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.

[locTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

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 CHIIOBBIX JIMHUH 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.

N3mepenune 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, IJIOIA U MONEPEYHOT0 CEYSHUS U MaTepHalla.

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. Onpenenenuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
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] anexkTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

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

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHrne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

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

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHs CKOJIbKEHUS, Cujla TPEHHUS
MOKOS1, APYTUE BUbI TPEHUSL.



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

PaBHOBecue marepuanabHOM TOUkU. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

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

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

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

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

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

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

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 Macchl Teja U JAEUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

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. CoxpaHeHue MEXaHUYECKON SHEPTHH MPH JABMKEHUH TEJIa IO IEHCTBHEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpynpoBaHMe TpakTa A pa3roHa M JAlbHEHIEro paBHOMEPHOTO JIBHKEHHS
IApUKA WIH TEIEKKH.

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

3. OmpeneneHue yCKOpPEeHUs Teida NPU PaBHOYCKOPEHHOM JBM)KEHUH IO HAKJIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9. Omnpenenenne pabOThl CUJIBI TPEHUS MNP PABHOMEPHOM JIBUKEHHUU Tela I10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYrOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U MOABUKHOI'O OJIOKOB.

11. M3yueHue 3akOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
amMIuIUTYAa. MareMaTMYecKMil M NpPYXHUHHBIM MasTHUKU. [IpeBpalleHue 5>HEpruu Inpu
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Te Mo/ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneGaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie 4aCTOThI U IEpUOAA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepHoja KojeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.
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4. VccnenoBaHue 3aBUCHMOCTH INepHoja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAA KOJeOaHWH TMPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31nexkTpoMarHuTHBIX BOJH. Mcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimel.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
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.
Hcnoap3o0BaHue 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».

[Tony4yeHnne 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.
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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 [UIsl  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 HCCIICAOBAHHS SIBICHUH TMPHPOIBI 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 O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

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 (pr3UuecKoid
HayKW;

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

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

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMECHEHUEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

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

4) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:

- 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 KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATOMOTYYHs:

- 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 pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE YJaCTHE B PENICHUH MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfi, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMANbHOM HAMpaBICHHOCTH,
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 TMOCTYMKOB U OIEHKUM MX BO3MOJKHBIX MOCIEACTBHIA
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CpPeAbI:

- TOTPeOHOCTh BO B3aUMOJICHUCTBUU TPU BBHIMOJHEHUH WCCIICNOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YepPe3 MPAKTUUYECKYIO JACATETHbHOCTD;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHCIe (HOPMYIHUPOBATH HIICH,
MOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;

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



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

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa N 5KOHOMHKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

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

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE yHHMBepCAIbHbIe yUeOHbIe 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 q)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 TMIIOTE3bl O B3aUMOCBS3AX (PU3NYECKUX BEJINYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT NTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECIO0XHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYUEHHYIO B XOJ€
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 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

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 WHTEPHPETHPOBATh MHPOPMAIMIO PA3IUUYHBIX
BUJOB U (POPM IPECTABICHHUS;

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



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

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 CYKICHHUS C CYXACHHUSIMH JPYTrUX 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 WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHAMBUAYAILHON pabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTH MHEHHSI 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,
CaMOCTOSITENbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

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

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIIOon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJ1aH e€ H3MEHEeHHUS,

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

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJIHEHUS (U3UUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa LENH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro uejaoBeKa B XOJ€ CIOpa WK AUCKYCCUU Ha 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,
HKCHEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MUECKUX BEIMYHH, aTOM, MOJEKyJa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (nudy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BEUIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPCIUIEHHOH OChIO BpAIlCHHsS, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, KUJKOCTSMH M ra3aMH, aTMOC(HEpPHOE JaBJICHUE, IUIABAaHUE TEIl, IPEBPAIICHUS
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 (pU3MUYECKHe SBICHHS B IMPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
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 3a/a4y 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 YOPYTOCTH, CHJIa TSDKECTH, BeC Tela, CWia TPEHHUs, JAaBICHHE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUIT CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YU4EHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepu30BaTh CBOMCTBAa Tel, (DHU3WUECKUE SBJICHUS W TIPOIECCHI, HCIIONB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHMs MEXaHHMYECKOW DHEpPruH, TpH OTOM JaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, TPOIECCHI M CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyalllui MpPaKTHUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHple 3agayd B 1-2 J1eicTBHA, HUCHONB3YSd 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBATh KPATKOE YCJIOBHE, TOJICTABIATh (DU3NYECKHE BEITUYUHBI B (POPMYIBI U
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOI0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

NPOBOJUTH ONBITHI MO0 HAOIIOJACHNUIO (PU3MUECKUX SBICHUN WIH (PU3UYECKUX CBOMCTB
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 UCIOJIb30BAHUEM AHAJIOTOBBIX U LUGPOBBIX NMPUOOPOB, 3alMCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJIOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOH BEIMUYUHBI OT JPYrou c
HCII0JIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHUKYIIETOCs
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 TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MpeIOKeHHOMY IIaHy, (PUKCHPOBaTh Pe3yabTaThl MOIy4YEeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUS CKOJBXKEHHS, JaBICHUE BO3AYXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

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

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS 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, THAPABIMYECKHUH IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUuH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U IMYTEM CpaBHEHHUS



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

UCIOJIb30BaTh MPH BBHIIOJHEHUU YUeOHBIX 3a/laHM HAayYHO-TIONYJISIPHYIO JINTEpaTypy
($u3MUecKOro coaep)kaHus, CHOpaBOYHBIE MaTepHajbl, 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 4ucie MyOIU4YHO AeaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUENH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEIOBAHHIA paclpelesiaTh 00I3aHHOCTH 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 BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
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 SBIeHUs (TETUIOBOE pACIIMpPEHUE M CXKaTue, TeIUIonepenaya, TEIuIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTIEHUE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3NIECKOE 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 Opu3bI, 00pa3oBaHUE 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 CBOMCTBA (IPpU3HAKHM ) (PU3UUYECKUX SBIICHUIA;

OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh  BELIECTBA, YZAEJNbHAs TEIUIOTAa I[UIABJICHUs, YyJAEJIbHas 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, pad0Ta U MOIIHOCTD JIEKTPHUUECKOTr0 TOKa), IpH



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HaueHHsI ¥ eIUHHIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIC IIOJIOKECHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ais ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3MYEecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISBJIATH
NPUYMHHOCIEACTBEHHbBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKMX WIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuy€THble 3a7aud B 2-3 JAEMCTBUS, MCIONb3Ys 3aKOHbI U (HOPMYIbI,
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
CpaBHUBATh MOJIyYCHHOE 3HAUYCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMH JJAHHBIMH;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IIOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTH TPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITYYEHUH OT LIBETa
u3Iydaroue (moriomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alMs Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJMpOBaTh IPOBEPSEMbIE MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpyJIOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyIUPOBATh BHIBOJIBI;

BBITIOJHATh MPSMbIE U3MEPEHUsS] TeMIIepaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/1YyXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB U JIaTYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl M3MEPEHHH ¢ Y4€TOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKO BEIMUYMHBI OT JAPYroH ¢
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHMOCTb COIPOTUBIICHUS NIPOBOJHHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSHKCHMS HA IPOBOIHUKE,
UCCIIEOBAHKUE TIOCJIEI0BATEIbHOIO W IApaJUIE]bHOTO COEIUHEHUM IPOBOIHUKOB):
IUIAHUPOBATh HCCIEeOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYS



MPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJIbTAThl MMOJYYEHHON 3aBUCUMOCTU B BUJE
TabIHI U TPaQUKOB, AETaTh BHIBOABI 110 pe3yJIbTaTaM HCCIIEI0BAHMS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAYCHUE BETUUYHUHBI;

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

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIICHHS JTOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKA), HWCIOJNb3Yys 3HAaHUA O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KM3HH Ui OOECIIeYEeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMaLuu (uzndeckoro cojnepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATh MPHU BBHITOJHEHWH yYeOHBIX 3a/laHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EpKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl cetn HHTEpHeT,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
WHPOPMAILIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PM3WYECKOTO COJIEPIKAHUS, B TOM UHCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEAOBAaHMNA (U3NYECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIbI, BbICTpauBaTh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

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

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpEerpy3ku, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(GpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATbHO30PKOCTh, CHEKTPhl HCIYyCKaHWS M TOIJIOIIeHus, anbda, Oera- u Tramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIETUKA,

pa3iauuaTth SIBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEWHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKECHHUE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPaXE€HUE 3BYKa, MPSIMOJIMHEWHOE pPACIpPOCTPaHEHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJMOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa H3ITY4CHHS)
[0 OINKCAHUIO HUX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIINUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJC: MPUIUBBI U OTIHBHI, ABIKCHHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHUE  SBJIEHUS B  MPUPOAE, OHOJOTMYECKOe  JEHCTBUE  BUIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTNMCHIBATh U3yUEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tella IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MEpPEMEILEHNE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsS, CHJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOpEHHe CBOOOJHOIrO MaJieHHsl, BEC Tela, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs C)KAaTOM MPYKUHBI, KUHETHYeCcKast
DHEprus, TOJHAas MEXaHWYEeCKash HJHEprusi, MEpUoJ M YacTOoTa KONIeOaHW, IITHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb NPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (DPU3MUECKHI CMBICI HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIUYHMHY C JIPYTUMH BEIHMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, NMPUHIUI CYNEPHO3ULIMM CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaKEHUS W TMPEJIOMIIEHUS CBETa, 3aKOHBl COXpPAaHEHHUsS 3apsJoBOTO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU OTOM JaBaThb CJIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATUIYECKOE BHIPAKCHIE,



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 II1aroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3MYECKUX SBICHHH, (U3NYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEJOCTAIOUIUE WU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nUECKOil BETUYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEpSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBEeTa B CIEKTP, M3YyYEHHE CBOMCTB HM300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIH30BAHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXEHHUS CBETa OT yrja HaJeHus U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTH KOCBEHHBbIE HU3MEPEHUs (U3NUYECKUX BEJIMYMH (CpElHsAs CKOpOCTbh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa ¥ TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOr0 U TIPYKHUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOHMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEHHON MHCTPYKLIMH, BBIUYUCISTH 3HAUEHUE BEIUMYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3yNbTaThl € YYETOM 3a/laHHOM MOTPEIIHOCTU
U3MEPEHHU;

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



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOYKa, aOCONIOTHO TBEPIOE TEIO, TOYEUHBIM HMCTOYHUK 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 YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOSTHUS U YCKOPEHHUS, PAKEeTa, 9X0JI0T, OYKU, IEPUCKOII, PoToaNmapaT, ONTHICCKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU MJs OOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIICCTBIISATh TOWUCK WHPOpManuu (Qu3udeckoro cojepkanuss B VHTepHETE,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIONIb30BATh MIPU BHITIOTHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(buU3NYECKOTO COJEep)KaHUs, CIPaBOUYHBIE MaTepUalbl, pecypchl ceTu VHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJICp)KAHUS, MyOIMYHO TMPEICTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMPOBOXKAAaTh BBICTYIUICHHE Ipe3eHTaluuell ¢ Yy4ETOM OCOOEHHOCTEW ayauTopuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa

1.1 du3uka - HayKa 0 IIPUPoIe 2 bubmoreka [IOK
| i . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 )} 2 1
e P https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 ngg;lr?f:;ao 5:3/1;416194
Hroro mo pazueny 6

Pa3zgea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BelecTsa 1 Bubmorexa ITOK
' p B https://m.eds00.ru/7f416194
59 JIBM>KeHHE U B3aMMOJICHCTBHE YaCTHII 5 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOARMA Betectsa https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuoreka [JOK
31 MexaHeckoe ABIKEHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 n 4 1
HEPIIL, Macca, IAOTHOCTR https://m.eds00.ru/7f416194



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

bu6mmoreka [IOK

3.3 Crna. Braet cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenaya qaBnenus: TBEPALIMU 3 bubmuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Hlapnetie xHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe asrenne 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnunoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmorexa [IOK
>1 Pabora u MonmOCTE 3 . https://m.eds00.ru/7f416194
bu6nmoreka [JOK
52 Hpocthie MexaHH3MBI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexattieckas SHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubmmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHU4YecKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIC T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUCCKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka o npupoje. SBieHus
npupoabl. Duznueckue IBICHUS

01.09

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAIHUTHBIC, CBETOBBLIC,
3BYKOBBIC SIBJICHUA

03.09

du3znyeckue BEIUUYMHBI U UX HU3MCPCHHUC

08.09

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIH KUJIKOCTHOT'O
TEpMOMETPA U JaTYMKa TeMIiepaTypbl"”

10.09

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHay4HBIN METO/ IO3HAHUS.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

15.09

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: JaJTbHOCTD MOJETA IapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJIblIIe BHICOTA ITycKa'

17.09

Crpoenue BemiectBa. ONBITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

22.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHME YacTHUIl BEllecTBa 24.09 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O 29.09
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA 01.10
B3anMocBsA3b Mex1y CBOWCTBAMU 06.10
BEILIECTB B PAa3HBIX arperaTHbIX
11 COCTO?[HI/I?DF() U UX aT;f[HOMoneKyJMpHHM bubmmorexa LOK
https://m.edsoo.ru/ff0a0378
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUI1 BOJIBI
12 Mexanundeckoe JBrxeHue. PaBHomepHoe 08.10 bubnuorexa [JOK
Y HEpaBHOMEPHOE JABMKEHHUE https://m.edsoo.ru/ff0a05c6
13.10 bu6mmoreka [IOK
13 CropocTs. EMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS 1510 bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusd. 3akoH UHEPIUH. 20.10
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MpUYrHa bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKECHHUS Tell
16 [ImoTHOCTE BemiecTBa. PacueT Macchl u 22.10 bubmuorexa [JOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue 05.11
IJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amaq mo treme "[lmoTHOCTH 10.11 bubmuorexa [JOK
BemiecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa 12.11

B3auMojeiicTBus Ten. Cuia ynpyrocTH.



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3akoH ['yka

JlaGopaTtopHas paborta «3ydyeHue 17.11

20 3aBUCUMOCTH pacTsbKeHus (nedopmarun)

MPYXUHBI OT MPUJIOKEHHOMN CHIIBI»

21 SAsnenue Tarorenus. Cuna TSHKECTH 19.11
CBs3b MEXKY CHUJION TSKECTH U MacCou 24.11

22 Tena. Bec Tena. Pemenue 3amay mo reme Bubmaorexa ITOK

https://m.edsoo.ru/ff0al778
"Cuna Tsoxect"

23 Cuiia TKeCcTy Ha APYTHUX IJIaHeTax. 26.11 bu6mmoreka [IOK

®u3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
01.12 bu6mmoreka [IOK

24 Hsmepeitite ci. JluamoMeTp https://m.edsoo.ru/ff0al8cc
03.12 bu6mmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

2% CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 08.12 bu6mmoreka [IOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agad mo reMme 10.12
"PaBHoneiicTByromas cr"

28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. 15.12 bubnnorexka [JOK
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue 17.12

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKECHUS bubnnorexka [JOK
OT CHJIbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3anau Ha onpenenenue 22.12
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenue 3amau mo remaMm: «Bec Tenay, 24.12 bu6mmoreka [IOK

«['padpuueckoe n3odpakeHUe CUID»,

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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«Cunbl», «PaBHOJIECHUCTBYIOIIAS CHIT»

KontponbHas paboTa mo TeMam: 29.12
39 «MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «'padudeckoe
n3o0pakeHue crn, «CUITbDy
33 JHanenue. CriocoObl yMEHBIIICHUS U 12.01 bu6mmoreka [IOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3a. 3aBUCUMOCTD JJaBJICHUS 14.01 bu6mmoreka [IOK
rasa ot o0béma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUs: TBEPIBIMU TEIIAMM, 19.01 bubnnoreka [JOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBiieHHE B dKUJKOCTH U T'a3€, BBI3BAHHOE 21.01 bubnnoreka [JOK
36 .
JICICTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBieHue B 26.01 bubmuorexa [JOK
JKUIKOCTH U rase. 3axoH Ilackansa» https://m.edsoo.ru/ff0a2826
28.01 bu6mmoreka [IOK
38 Coobmaronmmecs cocyat https://m.edsoo.ru/ff0a2970
39 I'uapaBarueckuii mpece 02.02 bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBON KUIKOCTHBIN 04.02
Hacoc
Atmocdepa 3emiu. [Ipuannbl 09.02
CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnuoteka [JOK
41
3emiH. 3aBUCUMOCTh aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATMochepHOe AaBeHne 11.02 bubmmorexa [JOK

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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N3mepenune armocepHOTo 1aBIeHUS. 16.02 bubnmoreka [JOK
43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTaBJICHHS OT 18.02 bubmuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. Atmocdeproe 25.02 bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme "AtMmochepHoe 02.03
napieHue"
JleiicTBUE KUIKOCTH U T'a3a Ha 04.03
47 MOTPY>KEHHOE B HUX TEJ0. ApXUME0Ba bubmorexa HOK
Py - 4P A https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopuas padota «OnpeneneHue 11.03
48 BBITAJIKUBAIOLLEH CHJIBI, JCHCTB el Ha bubmorexa LHOK
B e yrott https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
Jlaboparopnas paboTa 1mo Teme 16.03
49 «MccnenoBanne 3aBUCHMOCTH Beca TeJla B bubnuotexa [JOK
BOZIE OT 00bEMa MOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TENa»
18.03 bu6nmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota 23.03
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYMPOBAHUE JIOJIKH U OTIPEICIICHHE
e€ rpy3onoabEMHOCTH"
Pemenue 3agad mo temam: «IImaBanue 25.03
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorera [JOK
YO8 yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 Mexanunueckasi pabota 06.04 bubnuorexa [IOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3f82

54 MomntaocTts. EqUHULIBI MOIITHOCTH 08.04 buGnnorexa [IOK
https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienoBanue "Pacuét MOIIHOCTH, 1 13.04
pa3BUBaEMOM MpHU MOIBEME IO JecTHUIIE"
56 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue 15.04
CHJI Ha pblyare
KontponbHas padota mo teme «/laBnenue 20.04
57 TBEPJIbIX T, )KHJIKOCTCH U Tra30oBy /
Bcepoccuiickas npoepounas pabota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o 22.04
Teme «/laBinenue TBEPABIX Te, bubnnoreka [JOK
58 . .
XKUJIKOCTEH U Ta30By / Beepoccuiickas https://m.edsoo.ru/ffOa4ffe
poBepouHas paboTa
Pbruaru B TexHuKE, OBITY U IPUPOJIE. 27.04
59 Jlaboparopras padota «VccienoBanue 0.5 bubmorexa LHOK
. https.//m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pblUara
60 Pemenue 3ama4 mo Teme «Y ClIoBuUs 29.04 bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro aeicTBus 06.05
61 MexaHusMa. JlabopaTtopHas pabota 05
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH
62 Pemenue 3agay mo teme "Padora, 13.05 bubmuorexa [JOK
mMottHoctb, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprusi. Kunernueckas u 18.05 bubnmoreka [JOK

MOTCHIHMAJIbHAs SHEPIus

https://m.edsoo.ru/ff0a4252
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64

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

20.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEPUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKON 1
MOTEHIIMATBHON SHEPTUH MPU CKAThIBAHUHI
TeJa 10 HAKJIOHHOM MJI0CKOCTH"

20.05

65

KonrtponsHas padora o teme «Pabora u
MOILHOCTb. DHEPIUs»

25.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

65

12



https://m.edsoo.ru/ff0a4360

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka Konrpoabuesie | IIpakruueckue | /[lara op
Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- 01.09
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1 03.09
3 Mopnenu TBEpIOTO, KUAKOTO U 1 08.09 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, JKHJIKOTO 10.09
4 ¥ Ta3000pa3HOT0 COCTOSIHHIM BEIIeCTBA Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETHYECKOU TEeOpUH
5 Kpucrammdeckue u aMmopdHbIe Tena 1 1509 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 17.09 bubnuoteka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHe U CxKaTUE 1 22.09 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl O 1 24.09
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHII
9 Buyrpennss sueprusi. Crioco0bl 1 29.09 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUu https://m.edsoo.ru/ff0a5c60
01.10 bu6mmoreka [IOK
10 Buapl Tenonepenaun 1
A e https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuyeckoe 06.10
1 HCI0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomuuectBo TemnoTel. Y aeiabHast 08.10 bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUe TEIUIOBOTO OallaHca. 13.10 bubnnoreka [HOK
TennooOMeH H TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabora "HcciaenoBanue 15.10
14 ABJICHUS TEIJIOOOMEHA NPU CMELLIMBaHUU bubmmorexa [JOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BOJIBI
Pacuer xonngecTBa TEIIOTHI, 20.10
15 HE00XO0IUMOT0 JIsl HArpeBaHUs TeNla U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopHast pabora "Ornpeznenenue 05.11 Bbubnuorexa [IOK
yAEJIbHON TEMJI0EMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y IeJbHas TEII0Ta 10.11 bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBeHne U OTBEpAEBAHUE 12.11
18 KPUCTAJUIMYECKUX Ejﬂ. V nennHas bubmmorexa LHOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopatopHas pabota "OnpezneneHue 17.11 bubnuoreka [IOK
yAeJIbHON TEIJIOTHI IIaBIeHU Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHIEHCAIUS. 19.11 bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora 24.11
bu6nmoreka [JOK
21 napooOpa3oBaHUs U KOHICHCAIIUH.

3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMoc(hepHOro JaBICHUS

22

Bnaxuocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHrne OTHOCUTEIbHON
BJI&KHOCTH BO311yxa"

26.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeaencHue
BJIQYKHOCTH BO3/yXa

01.12

24

[TpunHLIMIIBI paOOTHI TEIIIOBBIX
nsurateneit. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS

03.12

25

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH
cpenbl

08.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHCPTIHUU B TCIJIOBBIX ITPpOLCCCax

10.12

27

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "TermnoBrele siBiaeHUs. M3MeHeHNE
arperatHbIX COCTOSTHUH BemiecTBa"

15.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme "TemioBsie
sBIeHNs. MI3MeHeHne arperaTHbix
COCTOsIHU BemecTra"

17.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpH3aHI/I${ TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

22.12

30

Ypok-uccienoBanue "IneKkTpusanus Tel
MHAYKIIMEN U TIPU CONIPUKOCHOBEHHUH"

24.12

31

B3aumoneiicTBue 3apsKEHHBIX TEIL.
3axoH Kynona

29.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexkrpuueckoe nojue. HampsokeHHOCTD
anexkTpudeckoro noss. [IpuHnnn

12.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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CYTIEPIO3UINH SJIEKTPUUECKUX TOJIEH

33 Hocurenu s5eKkTpuyeckux 3apsioB. 14.01
DnemeHTapHbId 3apsia. CTpoeHue aroMa
34 [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH 19.01 bubnmoreka [JOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha nprMEHEHUE CBOMCTB 21.01 bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0 26.01
36 cyiecTBoBaHus. MIcTOUHUKH bubmorexa HOK
I ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlelicTBUS SJCKTPUIECKOTO TOKA 28.01 bubmorexa LHOK
P https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiicteue 02.02
38 3JICKTPUYECKOTO TOJISI Ha MPOBOJAHUKHU U 1
JIADTIEKTPUKH"
39 DNEKTPUYECKUH TOK B METAIUIAX, 04.02 bubnnoreka [JOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1elb U €€ COCTaBHbIE 09.02
YacTH
Cuna Toka. JlaboparopHas pabota 11.02
41 "U3mepenHue u peryaupoBaHUE CHITBI 0.5 bubmmorexa [JOK
. P PEryIp ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DIJIEKTPUUYECKOE HAIIPSKEHHUE. 16.02
42 Bonsr™metp. JTaboparopnas pabota 05 bubnmoreka [JOK
"NU3MepeHne u peryampoBaHue ' https://m.edsoo.ru/ff0a9e14
HarpsokeHus"
43 ComnpoTHBICHUE MPOBOAHUKA. Y JCIBHOE 18.02 bubnuotexa [JOK

COIIPOTUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas pabota "3aBUCUMOCTh 25.02
44 3JIEKTPUYECKOTO COMPOTUBIICHUS bubnnoreka [HOK
MPOBOJIHUKA OT €r0 JUIMHBI, MIOMAIN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUCHUS U MaTepuaia"
45 3aBUCUMOCTD CUJIBI TOKA OT HaNPSKCHUS. 02.03 bu6mmoreka [IOK
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "Hccienoanue 04.03
46 3aBHCUMOCTH CHJIBI TOKA, UYIIETO YEPE3 bubnnoreka [HOK
pEe3UCTOp, OT CONMPOTUBIICHUS PEZUCTOPA https://m.edsoo.ru/ff0aa04e
Y HaIpsOKEHUs Ha pe3ucrope”
47 ITocnenoBaresnbHOE U apaJUIEIBHOE 11.03
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopnast padora "I[IpoBepka 16.03
48 MpaBUJjIa CIOKEHUS HAIIPSKEHUN TTPU bubnuorexa [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB”
JlaboparopHas pabdoTta "IIpoBepka 18.03
49 1} aBIfJ'Ia zlljm CI/IIJ)'IBI TOKa an ’ bubmorexa HOK
P P " https://m.edsoo.ru/ff0aadle
napajuieJIbHOM COEIUMHEHNUU PE3UCTOPOB
Pewienne 3ama4 Ha MpUMEHEHNE 3aKOHA 23.03
50 OmMa U1t pa3IndHOro COeTUHEHUS Bubmorexa ITOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO 25.03 bubnmnorexa [JOK
ToKa. 3akoH Jlxoynsa-JleHnma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota "Onpenenenue 06.04
52 a0O0THI ¥ MOIIHOCTH AJIEKTPHUECKOTO bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DIIeKTpUUECKHE IETH U MOTPEOUTENN 08.04 bubnmuotexa [JOK
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AIEKTPUUYECKOM SHEPTUu B OBITY.
KopoTkoe 3ambikaHue

https://m.edsoo.ru/ff0ab660

54 ITocTosTHHBIC MarHUTHI, KX 13.04
B3aUMOJICUCTBHE
Ypok-uccinenosanue "M3yuenue nonei 15.04 bubnuorexa [JOK
55 \ 1
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJjie. MarauTHoe 1moJie 20.04
56 3eMJIM U €ro 3HauyeHue U JKU3HU Ha bubmoreka LOK
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O 22.04
57 TeMe "DIEKTPUUYECKUE 3apsi/ibl. bubnmnoreka [JOK
3apsoKeHHBIC Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM 7€KTpUYECKUil TOK"
KonTpomnpHas padboTa mo Teme 27.04
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
58 TeJla U UX B3aumouencTeusd. [locTossHHbIN bubmorexa [JOK
N | ' . https://m.edsoo.ru/ff0abea8
anekTpuuyeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o 29.04
" . . " bu6nmoreka [JOK
59 teMe "[1oCTOSAHHBIN ANEKTPUUECKUN TOK
. https://m.edsoo.ru/ff0acdc6
/ Bcepoccuiickast mpoBepodHasi pabota
OmneiT OpcTena. MaruuTtHoe nose 06.05
60 IEKTPUIECKOT0 TOKa MarHuTHOE ToJIe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHne 31eKTPOMAarHuTOB B 13.05
61 texuuke. Jlaboparopnas pabora 05 bubnmuorexa [JOK

"N3ydyeHue AeicTBHUSI MArHUTHOTO TMOJIS
Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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62

DNEeKTPOABUTATEIh OCTOSIHHOTO TOKA.
Hcrnionb3oBaHue 31€KTpoABUraTenei B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBanue 1 usydeHue padboTsl
aneKTpoBuraress"

18.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Onbitel @apazes. 3akoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenna

20.05

63

DnektporeHeparop. CrocoObl MOTydeHUs
ANEKTPUYECKOU SHEPIUH.
DNIEKTPOCTAaHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPTUU

20.05

63

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEKTPUUECKUE U MarHUTHbIE
siBjIeHus"

20.05

64

KonTponbhas pabota mo Teme
"DJIeKTpUUECKNE U MAarHUTHBIE SIBICHUS"

25.05

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

OBIIEE KOJIMYECTBO YACOB

64

145



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
undpposbIie
Ne n/m Tema ypoka Kourposabubie | Ilpakruueckue = [lara p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Mexannueckoe aBuxkenue. MarepuanbHast 1 02.09
TOYKa
Cucrema orcueta. OTHOCUTEIBHOCTh 03.09 bubnunoreka LIOK
2 1
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 05.09 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
HepaBnoMepHOE npsiMOTIMHEITHOE 09.09
4 nBuxkeHue. CpeHsisi 1 MTHOBEHHaAsI 1
CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 10.09 bubmmnoreka HOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSMOJIMHENHOTO 12.09
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopatopHas pabota "Onpeznenenue 16.09
7 CKO peHI/IE Ten;) npu aBHOpCKO €HHOM 1 1 brbmmorexa LTOK
YEROP PP . YRoP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH
8 CBobOonHoe magenue tei. OneiTel [anmunes 1 17.09
PaBHOMEpHOE IBHKEHNE TIO OKPYKHOCTH.
P PYyHOe BuGmiorexa LIOK
9 [lepuon u yacrota oOpamenus. JInneitHas 1 19.09

" YTJI0Bast CKOpOCTHU

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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23.09

10 LleHTpOCTpEMUTENILHOE YCKOPEHHE
5 24.09 bubmmoreka [JOK
11 [Tepserit 3akon HproToHa. BekTop critbt https://m.e dSO(])_.[I‘U P
12 Bropoii 3akon HeroTona. 26.09 bubnmnoreka HOK
PaBHOnelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon Hetotrona. Cynepno3unus 30.09 bubmuorexa [JOK
CUll https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha mpuMEHEHNE 3aKOHOB 01.10 bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
03.10 bubmmoreka [JOK
15 Cuua ynpyroctH. 3akon I'yka https://m.edsoi_.lru/fanecaZ
16 Pemenue 3amau no teme «Cuna 07.10
YIPYTOCTH
17 JlaboparopHas pabota «Onpenenenue 08.10 bubnnorexa [JOK
JKECTKOCTHU IIPYKUHBI https://m.edsoo.ru/ff0aee28
10.10 bubnnorexa [JOK
18 Cuna Tpetis https://m.edso:)_.[ru/fanf738
19 Pemenue 3amau o teme «Cumna TpeHUs» 14.10 bbmmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabora "Onpeznenenue 15.10 bubnnorexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKEHHS" https://m.edsoo.ru/ffOaf8be
91 Pemenne 3aa4 1mo Teme "3aKOHBI 17.10 bu6nmorexa LIOK
Herotona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
Cwita TSKeCTH Y 3aKOH BCEMUPHOTO 21.10
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmorexa [TOK
https://m.edsoo.ru/ff0af044
TaICHAS
23 Ypoxk-kordpepernus "/[BmkeHue Ten 22.10



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

24 Pemenue 3amady 1o teme "Cuiia TSHKECTU U 24.10 bubnunoreka LIOK
3aKOH BCEMUPHOTO TSITOTCHUS" https://m.edsoo.ru/ff0af5f8
[TepBast kocMHuYecKasi CKOPOCTb. 07.11 bubmuorexa [JOK
25
HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOW TOUKH. 01.11
AoOcomoTHO TBEPIOE Teso. PaBHOBecHe
26 TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO bubmmorexa [JOK
PA P https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHt cuiibl. LleHTp
TSOKECTU
PaBHOBecue MmaTepuaIbHOW TOUKHU. 12.11
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
27 TBEP/IOrO Tela C 3aKPETIEHHON OChIO
BparieHusi. MoMmeHT cuiibl. LleHTp
TSKECTU
28 Pemenue 3aga4 mo reme "MOMEHT CHUJIBI. 14.11 bubmmoteka IIOK
[enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo 18.11
29 TeMe "MexaHnuecKoe TBUKEHHE bubmorexa HOK
. "H ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
Konrponbnas pabora no reme 19.11
30 "MexaHH4YeCKOe JIBIKECHUE bubmorexa HOK
N 8 | ) https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmmynsce tena. Miynbe cuitbl. 3aKoH 21.11
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P Y N Pyt https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOICHCTBHE
32 Pemenne 3amau no teme "3akoH 25.11 bubnunoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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COXpaHeHus ummyJbca"

https://m.edsoo.ru/ffOb096¢c

33 Ypok-koHpepenius "PeakTuBHOE 26.11
JIBUKEHUE B PUPOJIC U TEXHUKE"
28.11 bu6nmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTh
P - https://m.edsoo.ru/ff0b0a84
Pabota cuiibl TSXKECTH, CHIIbI YIIPYTOCTH U 02.12 bubnmnoreka HOK
35
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabora «OrnpeneneHue 03.12
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»
37 Cas3b sHepruu u padoTsl. [loTeHmanbHas 05.12
SHEprus
38 Kunernueckas sueprus. Teopema o 09.12 bubnunoreka LIOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 10.12
40 JlaGopatopHas pabota «/3yueHue 3akoHa 12.12 bubmmnorexka HOK
COXPAHEHUS JHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMYKEHUE U €TO 16.12 bubmmoteka IIOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxarouue KoJe0aHms. Brinyxiennsie 17.12 bubmmoteka IIOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA 19.12
MasiTHUKA
VYpok-uccnenoanue «3aBUCUMOCTb 23.12
. bubmuoreka [{OK
44 nepuoaa KonebaHui oT KeCTKOCTH

HPYXUHBI U MAacChl TPy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
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45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

24.12

46

JlaGopaTtopHas pabora «OnpeneneHue
4acTOTHI U TIEpUOJIa KOJIeOaHMit
NPYKUHHOTO MasITHUKA

26.12

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtophnas padota «IIpoBepka
HE3aBUCHMOCTH NIeproJia KoJaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»

30.12

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boinabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

13.01

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koudepenuus "MexaHnUeCKue
BOJIHBI B TBEPAOM Tene. CelicMuueckue
BOJIHBI"

14.01

50

3Byk. PacripocTpanenne u orpaxkeHue
3ByKa

16.01

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

20.01

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

21.01

53

Ypok-koHpepenius "YiabTpazByk u
UHOPa3BYK B IPUPOJE U TEXHUKE"

23.01

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KoieOaHusi U BOJHBI"

27.01

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHas paborta o teme "3akoHbI

coxpaHeHus. MexaHn4deckue KojiebaHus u

28.01



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. 30.01 bubmmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o 03.02
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepenmus "Llkana 04.02
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubmmoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypok-uccnenosanue "M3yyeHue cBOINCTB 06.02
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO bubmorexa HOK
P | https://m.edsoo.ru/ffOb2c6c
MoOMIBHOTO TenedoHa
60 Pemenue 3aa4 Ha onpeaeneHne 4acTOThI 10.02
Y JUITUHBI DJIEKTPOMArHUTHOMN BOJIHBI
DneKTpOMarHuTHasl IPUPO/ia CBETA. 11.02
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonunenHoe 17.02
62 aCTIpOCTpaHEHHUE CBETA. 3aTMCHHUS bubmorexa LOK
bactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XeHUsI cBeTa. 3epKaJa. 18.02
63 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHA brbmmorexa LTOK
p https://m.edsoo.ru/ff0b38c4
OTpPa)KEHHUS CBETA
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS 20.02 bu6muoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA. 24.02
bu6nunorexa LIOK
65 Hcnonp3oBanue mogHOrO BHYTPEHHETO

OTPAXXCHUS B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ffOb3c5c
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JlaGopaTtophast padota "HcciaenoBanue 25.02
66 3aBHCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOI'O Jy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3gyx-crexkiao""
Ypok-koupepenmus "Mcnonp3oBanue 27.02
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
03.03
68 Jluna3el. OnTUYecKas Cuiia JINH3BI bubmmorexa [JOK
https://m.edsoo.ru/ff0b3f2c
. 04.03 bu6nmorexa LIOK
69 [TocTpoenue n3o0paxeHUi B JIMH3AX
https://m.edsoo.ru/ff0b444a
JlabopaTtopHast pabora "Ornpeznenenue 06.03
70 (OKYCHOTO pacCTOSHUS U OTITUIECKOM bubmorexa LIOK
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIIECH JTUH3BI
7 Ypoxk-kordepernus "OnTuaeckue 10.03 Bbu6moteka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ffOcOa7e
11.03 bu6nmorexa LIOK
72 ['na3 kak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepennus "JlepekTol 3peHus. 13.03
Kax coxpanuts 3penue"
Paznoxenue 6enoro cBera B CIIEKTP. 17.03
bu6nmorexa LIOK
74 Omnertel HetoToHa. CroxkeHue
https://m.edsoo.ru/ff0c0f4c
CIIEKTPaJbHBIX 1IBETOB. [{ucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O 18.03
75 pa3NIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUSITHUIO 1IBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaAOII0/IEHUU Yepe3 IIBETOBbIE PUIBTPHI"
76 Ypoxk-npaktukyM "BoiaHOBBIE CBOMCTBA 20.03
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CBETA: IUCIIEPCHsl, UHTEpPEpEHIUA U
nudpakmus"”

OmneiTel Pe3epdopa u mranerapHas

24.03

bubnunoreka LIOK

77
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa 25.03
79 Hcnyckanue u MorJIonieHUe CBeTa 27.03 bubmmoreka [JOK
aroMoM. KBaHTbl. JInHeUaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenue cieKTpoB 07.04 bubnunoreka LIOK
UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI 08.04 bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas 10.04 bubmmoreka [JOK
82
MOJEIIb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IpeBparienus. M30Tombl 14.04 bubmmorexa LIOK
A pespam ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagnoakTuBHbIC 15.04 bubnnorexa [JOK
npeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana 17.04
VYpok-koH(pepenuus "PaguoakTuBHbIE 21.04
86 1/1331 eHI/I;(Ib Bpn I/Ill onie MI; WIIMHE bbmmorexa [TOK
i . PHPOJE, MEAIIHE, https://m.edsoo0.ru/ff0c2126
TEXHHUKE
87 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 24 bubmuorexa [IOK
3apsIOBOTO U MACCOBOTO YHCEN ' https://m.edsoo.ru/ff0c1c58
88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacCChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amau mo reme "Snepubie 24.04

peakiuu"
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Peakiuu cuHTEe3a U JCNCHUS SAEP. 28.04 bubnunoreka LIOK

90 N
Nctounuku sHeprun CosHIa v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koubepenius "Anepras 29.04

91 SHepreTHka. J{elcTBUs paJuoaKTUBHBIX
W3JIy4€HUI Ha )KUBbIE OPraHU3MBbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO 08.05

92 TeMe "DIEeKTPOMArHuTHOE TOoJIe. bubnmnoreka HOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
siBICHUS"

KonTponpHas padbota mo Teme 12.05

93 "DIeKTPOMarHuTHOE TOJIE.

DNeKTpOMAarHUTHBIC BOJHBI. KBaHTOBEIC
ABJICHUS"

04 [ToBTOpenue, 0600meHne. JlTabopaTopHbIe 13.05 bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o6meHue. Pemenue 15.05

95 ACYETHBIX U Ka4eCTBEHHBIX 3a]1a4 110 brbmmorexa LIOK
P " " https://m.edso00.ru/ff0c2572
TeMme "TernnoBblie mpoiecchl
[ToBTOpenue, o6o6meHue. Pemenue 19.05

96 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 bubmmorexa [TOK
P " o https://m.edso0.ru/ff0c2a22
teme "KII/] TerutoBbIX ABUTATENEH
[ToBTOpenue, 06o6meHue. Pemenue 20.05

97 ACYETHBIX U KaYSCTBCHHBIX 33J1a4 110 bubmmorexa [TOK
P https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"

08 [ToBTOpenwue, o600meHne. JlabopatopHbIe 20.05 bubmmnoreka [JOK
pabotsl o Kypey "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0600meHue. Pabora ¢ 22.05 bu6nunorexa LIOK

TEeKCTaMU 10 TeMe "3aKOHbI COXPAHEHHUS B

https://m.edsoo.ru/ff0c2d6a
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUYECKUX SBICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel M (U3MUECKHE SIBICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHM  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCI, (I)I/ISI/I‘ICCKI/IC SABJICHHUA U IPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChIBaTb €0 MaTréMaTUu4d4CCKOC

BBIPAKECHHE

1.6

O00BSACHATh (U3BUYECKUE SIBICHHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIITL MNPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 1 — 2 JOrMYecKMx maroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (DU3NUECKUX 3aKOHA WU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a71aud B 1 — 2 MEWCTBUA, MCMOJb3Ys 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPaBOYHBIC JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYEeCKUX METOAOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
MHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €I'0 pE3yjibTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKUX ~ CBOWCTB  Tel:  (opmMylnupoBaTh  MHpOBEpsiEeMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYIIUPOBATH BHIBOBI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aNMUCHIBATh MOKa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

OPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C HCIOJB30BAHUEM MPAMBIX HW3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIEOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEII0KEHHOMY IIJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaOINIl U TpapUKOB, J€NIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIIMYHH, CJICays
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUA PI3MCpCHPII>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIBI JIEUCTBUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OINHMCAaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBaX  (UBMYECKUX  SBJICHUH H

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(QOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUW W TMYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh npu BBIIIOJIHEHUH YUeOHBIX 3a/1aHH
HAy4YHOIIOMYJIAPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHMUs,
CIIpaBOYHbIE MaTepHualibl, pecypcbl ceth VHTepHeT, BIaAeTh
npruéMaMy KOHCIICKTHPOBAHMSI TEKCTa, TpeoOpa3zoBaHus HH(DOpMALIUN

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMHGpopManuu (HU3NIECKOro
COJIep’KaHus, B TOM 4YMcie MyOJUYHO JienaTh KpaTKue COOOIIEHMS O
pe3yibTaTax IpPOEKTOB WM YYEOHBIX MCCIEJOBaHUH, NPU 3ITOM
rpaMOTHO HCIOJIb30BaTh HM3Y4YEHHBbIM MOHATUHHBIN ammapaT Kypca

(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

IIPpU BBIITOJITHECHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciaTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMUA 3aJladyaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILCHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIIIBI, BBICTpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUThIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
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HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (DU3MYECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PU3NUECKUX SIBICHUN

14

ONHKCBHIBATh W3YYEHHBIC CBOWCTBA Tel U (hU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, q)HSH‘{eCKI/Ie ABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alucCblBaTb €ro Mar€éMaTHu4CCKOC

BBIPAKECHHE

1.6

00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BsCHEHUE n3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompio 1 — 2 u3yueHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JMAHHBIX IS pelIeHHs] 3a7add, BbIOMpaTh 3aKOHbI U (OPMYIIbI,
HEOOXOoMUMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh PacUyEThl M CPAaBHUBATH
MOJTydeHHOE 3HaYeHHe (U3MUYECKOM BEIMYWHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-ICCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBaHMs, BBIACIIATH
MMPOBCPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTL MOPpAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBHIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bmnqecxnx SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  MpOBEpsieMbIC

OpPEANoNoKEeHUsl, coOuparb  yCTAaHOBKY M3  IPEIJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/IaHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UUYECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOJUIl U TrpaduKoB,

ACJIaTb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cielys. IpPEeNIOKEHHOW MHCTPYKLMH, W BBIYMCIATH 3HA4YCHUE

BCJIMYNHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH pabore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUMCTB C ONOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIeqoBaTelIbHBIM H MNnapaiC]IbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HM 1711 oOecriedeHHs 0O€30MacHOCTH MpU  OOpalleHuud ¢
npuOopaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NIECKOTO CONEPKAHMSI B CETH
NHTepHeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIIACIATH I/IH(bOpMaI_II/IIO, KOTOpasda

ABIISIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEOCTOBEPHOM

1.18

UCIIONIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth MHTepHer; BnageTth npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIC MMCHhMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHON WJIM HMCCIICOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

1.20

9 KJIACC

IPYU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKHUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  TOTOBHOCTH

pazpemniaTb KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3inyaTth SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBONCTBA Tel U (DU3UYECKHE SBICHHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TIPABUIBHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HCIOJB3yeMBIX  BEIWYHH,
0003HaYCHHS U CAMHUIIBI PU3HYCCKUX BETUYNH, HAXOIUTh (hOPMYIIBI,

CBSI3BIBAIOIME JIaHHYIO (PM3MUECKYI0O BEIUYMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA M ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChlBaThb €0 MaTreéMaTU4YC€CKOC

BBIpaXXECHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallud IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKMX INaroB C MOMOMIbI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/I3I/I‘ICCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacu€THele 3afa4yd (ONMUparoIIuecs Ha CUCTeMy H3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIUME WIIU
M30BITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pELIeHus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEUIMTh IpU IOMOIIU
(bU3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENBHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEPHUI0 TMPSAMBIX H3MEpEHHil,
ompesieNsis CpelHee 3HaueHHWEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEpeHUs (M3MEPUTEIBHOTO TPUOOopa)

1.11

MPOBOANTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUMU: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTaThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC TaGHI/II_[I/I




rpaduKoB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM UCCIIEOBAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPeIIOKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHbBIE IMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BaTh CXEMbl M CXEMaTU4YHblE PHUCYHKHM HM3YYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB NPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS HU300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HH I8 OoOecredeHus: Oe30MacHOCTH TpHU  OOpaleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3IOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
NHTepHeT, caMOCTOATENbHO (QOpPMYIHUpYS TTOHUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE WMEIOIIMXCS 3HAHWM M JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuanbl, pecypcbl ceth VHTepHer; BiaaeTb IpUEMaMU

KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

CO31aBaThb COGCTBGHHHG MUCbMCHHBIC W YCTHBIC C006H_[eHI/I$I Ha
OocHOBe HWHGOpMAllMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3MUECKOro
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOW WIIN
HCCIEN0BATENbCKOM  AESATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YUYEHHBIN MOHATUMHBIN anmnapaTr u3y4aeMoro pasjaeia
GbU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTaluel ¢ Yy4éTom

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJICAWTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIaJ B JCATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

Odu3uka — Hayka O Mpupoae. SBICHHUS MPUPOJIBL.
dusnueckue SABJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MAT'HUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuuuHbl.  M3Mepenune  usmueckux
BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IPOBCPKE THUIIOTE3, 00BsICHEHHE

HAOJIIaEMOTO SIBJICHMS

1.4

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei

1.5

[IpakTuyeckue paboOTHI:

#H##Par###113Mepenne pacCTOSHHIA.
##Par##H#13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par###Onpenenenue pa3MepoB MaJbIX TEIL.
#i##ParH##lI3mMepenne  TemriepaTypbl TpHU  TTOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPLI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITH,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

#HH##Par### ] pmxkenue  vactuip  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHUS YacTHUIl C  TEMIIepaTypoHu.

BpoynoBckoe nBmxenue, Tuddy3us

2.3

B3anmopeicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U




OTTAJIKMBAHHUC

##H#Par###ArperaTHple COCTOSIHUSI BEILECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBsA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTpOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
[IpakTuyeckue pabOTHI:
#H##Par###0O1eHka quaMeTpa aToMa METOJIOM PSI0B (C
HCIoJib30BanueM (Gotorpaduii).

2.6 #HAPar###0OneITEl 110 HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpeHus ra3oB.
H#HHHPar#H##OnbITEL O OOHAPY)KEHUIO JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMEpHOE U
' HEpaBHOMEPHOE JIBH)KEHUE
##HPar###CropocTs. Cpennsis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu W BpeMeHu
JIBUKEHUSI
SIBnenne uHepuuu. 3akoH MHEpuUMU. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHHS Tel.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H#Par### inotHocTes BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUSA TeEll
36 Cwia ynpyrocty u 3akoH ['yka. M3MepeHue cunbl C
' ITOMOLIBIO JUHAMOMETPA
3.7 ###Par###Isnenne taroreHus u cuia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
38 Cuna tpenusa. TpeHHe CKOJIBXKEHUS U TPEHHE IOKOS.
' Tpenue B npupoJIe U TEXHUKE
3.9 ###Par#H##Cnoxenre Cujl, HaNpaBICHHBIX 0 OJIHOM

npsaMoil. PaBHoiecTByIOMmAs CUl




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(wapuka B JKUAKOCTH, MOJEIU  3JIEKTPHUYECKOIO
aBTomMoOmIIA u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHHS Opycka WIM IIapuka 1o
HaKJIOHHOM  IuiocKocTH. OmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (aegopmaiiuu) Mpy>KUHbBI OT
NPWIOKEHHON  cuiibl.  ONbITEI, JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Teya U

XapaKTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

3.11

du3ndecKkue SBICHUSI B Impupoac: NpuMEpbl ABUKCHUA C
Pa3 IMYHbIMH CKOPOCTIMHU B JKMBOH M HEKHBOU npupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMETP, MOAIIHUITHUKHA

JABJIEHUE T

BEP/IBIX TEJL, )XUKOCTEN 1 TA30B

4.1

Hasnenue TtBEporo tena. CrocoObl yMEHBUIEHUS U

YBCJIUYCHUS NABJICHUSA

4.2

JlaBrieHue raza. 3aBUCMMOCTbD JIaBJICHHUS Ta3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBépZ[BIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

4.4

3aBUCHUMOCTh  JABJICHUS JKUAKOCTA OT TIYOHHBI.
IMaapocraTnueckuii mapagokc. CooOarommecs CoCyapl.

FI/I,Z[paBJ'II/IquKI/IC MEXaHU3MBbI

4.5

Atmocdepa 3emmu u atmochepHoe gaBiaeHue. [IpudauHb
CYIIECTBOBaHMSA BO3IAYIIHOM 000104k 3emiu. OmnpIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPS

4.6

N3mepenue armocdepnoro pasienus. [Ipubopbr st

M3MepeHust aTMOC(hEepHOro JaBIeHUS

4.7

JleiicTBHE KMAKOCTM M ra3a Ha IOIPYKEHHOE B HHX

Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bo3gyxomnnasanue

4.9

[IpakTuyeckue pabOTHI:

HUccnenoBanne 3aBHCHUMOCTH Beca Tejla B BOJE OT
0o0béMa TMOTpYyXKEHHOM B JKUJIKOCTH YacTH TeJja.
OrnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIICH Ha
TENO,  INOrpykEéHHoe B xKuAakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchbl Teaa. OIBITH,
JEMOHCTPUPYIOUIME  3aBUCHMOCTh  BBITAJIKMBAIOLIEH
CWJIbI, JIEHCTBYIOILIEH Ha TENO B JKUIKOCTH, OT 00BEMA
MOTPY>KEHHOM B JKUJKOCTb YAaCTHU TeJIa U OT IJIOTHOCTHU
JKHIKOCTH. KoncrpyupoBanue apeoMerpa WIN
KOHCTPYMpPOBAaHHE  JIOAKM M  OmpeAeleHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo J1aBJICHHs Ha )KUBOW OpPTraHu3M, TIaBaHUE

pBIO

411

TexHnueckue yCTpoicTBa: coOOLIAlOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUN Ipecc,
MaHoOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanuueckas pabota

5.2 MexaHn4deckast MOIIIHOCTD

- [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS

' IJI0CKOCTE. [IpaBuiio paBHOBECHS phIyara

54 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koaddunment

55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. ITpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennanpHast SHEPTUH TeJIa, IIOTHATOTO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

Eg [TonHass mexaHWdveckas SHEprusi. 3aKOH M3MEHEHUS U

COXPaHEHUS MEXaHUYECKON SHEPrUU




5.9

[IpakTuyeckue pabOTHI:

#H##Par###Onpenencaue pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBXKCHMM TeJla [0 TOPU30HTAIbHOU
noBepxHoctu. HccnenoBanue ycinoBHH —paBHOBECHs
ppruara. HM3mepenne KIIJI HaxkIOHHOM IIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

5.10

dusndyeckue SABJICHUS B opupoac: pbHaru B TEIIC

YCJI0BCKa

5.11

TexHuueckue YCTpOﬁCTBaI pblvyar, HO,I[BPI)KHHIZ u
HGHOI[BI/DKHHﬁ 6JIOKI/I, HaKJIOHHAasg IINIOCKOCTb, HNPOCTHIC

MCXaHH3MEI B 6I>ITy

8 KVIACC

Kox
pasaena

Kox
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOEHUs BemecTsa. Macca U pasMepsl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, IKUAKOrO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucramnnmueckue n amopdHbie

TCIIa

6.3

OOBsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEOpUHn

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe pacmMpeHne u cxaTue

6.6

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUA YaCTHI]

6.7

Buytpennss sueprust. Crioco0bl M3MEHEHHS BHYTPEHHEH

SHEPIHH: TEIUIoNepeaua u COBepIIeHue padboThl




Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemnoTel.  YaenpHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TemiooOMeH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBepEBaHNE KPUCTALTMYECKUX BEILECTB.
' VY aenpHas TEMJIOTA MJIABICHUS
[Tapoobpa3zoBanue u  koHjeHcanus. Mcnapenue.
612 Kunenue. VYaenbnas  Temnmora mnapooOpa3oBaHUSI.
' 3aBHCHMOCTh TEMIEPATYphl KHUIIEHUSI OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Mpuamuner  pabotel  TeruioBbix  apuratenend  KITJ
6.15 TEIUIOBOTO ABUTrarens. TersaoBble ABUraTeNnd M 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS U MPEBpaIlEHUs] YHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HPar##H#OnbITl 10 OOHApY)KEHUIO JEMCTBUSA  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#AH#Par#H##ONbITEI  TIO  BBIPAIMBAaHUIO  KPHCTAJUIOB
MOBAapEHHOI COJIM WM caxapa.
#H#H#Par#H##OnpITEL 10 HAONIOACHUIO  TEIJIOBOTO
6.17 pacUIMpeHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.

#H##Par###Onpenenenue NaBlIeHUs] BO3ayXa B OaioHe
LInpuiia.

H#HHAPar###0nbITbl, JIEMOHCTPUPYIOLUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT €ro oO0bEéMa M HarpeBaHUs WU
OXJIQKICHHUSI.

###Par###1poBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU




JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIIepaTyphl.

###Par###Habnmonenne U3MEHEHUS BHYTpEHHEHN
SHEPTUU TeNNa B pe3ylbTaTe TEeIuIonepeaadyd u padoTh
BHEILIHHUX CHIJL.

#H##Part#H##lccnenoBanrue SBICHUSA TEIUIOOOMEHA TMpHU
CMEILIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
#HH#Par####Onpenenenue KOJIMYeCTBa TEIIOTHI,
MOJIyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeTbiM
METAJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOH  TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIIBHONW — BIQKHOCTH
BO3/TyXa.

#H##Par####OnpeneneHue yaelbHOW TETUIOTHI TIIABICHUS

JIbaa.

6.18

Ousnyeckue SBICHUS B TPHUPOJE: IOBEPXHOCTHOE
HaTSOKEeHHE W KanWUSIpHBIE SBJICHUS B TPUPOJIE,
KpUCTaJUTBI B TIpupoze, u3nydenne CoHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWcTBa:  KallWJUIAPBL,  NPUMEPHI
HCIIOJIb30BAHNS KPUCTAIIOB, >XKMJIKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpu3aiys Tel. J[Ba poja dJIeKTPUUECKUX 3apsIoB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHUJTBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEIl OT
BEJIMYHMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Dnektpuyeckoe moje. Hampsmk€HHOCTh AJIEKTPHYECKOTO




nojs. [IpuHIUI Cynmeprno3uiuu 3JIEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH U

JUDJICKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

ANEKTPUYECKOTO TOKA. VICTOYHMKH TOCTOSTHHOTO TOKA

JeiicTBus ANEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HamnpsHKeHHe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COTIPOTHUBIICHUE BEIIIECTBA
7.10 3akon OMa 1t yJacTKa Lenu

[TocnenoBarenbHOE W MapajuIeIbHOE  COCAMHEHHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DneKTpuuecKue Ienu U TOTPEOUTENTH SICKTPUUYECKOU
7.13

sHeprum B ObITy. KopoTKoe 3aMbIkanme

[TocrosHHble MarHuTHl. B3amMopencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MaruauTtHOe m0Ne. MarHuTtHoe Tone 3eMJIM M €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE

JleficTBHe MarHUTHOrO TMOJII Ha HPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTIO TOKa. Mcmonb3oBaHue
7.17

JJIEKTPOJBUIaTEIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuio Jlenna
DIIEKTPOTreHEePaTop. Crioco0kb1 MOJTy4YECHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnbITHI 110 HAOJIOJACHHUIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONMPUKOCHOBECHHH.
HccnenoBanue JedCTBHUS DIIEKTPUYECKOrO IIOJIS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
pPEe3UCTOp, OT CONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pPEe3UCTOpE.
OnbITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
290 AJEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM ~ COCIUHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiIa A CUJIBI TOKA MPHU HapalyieIbHOM
COoeMHEHUN  pe3ucTopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYILEro Yepe3 pe3ucTop.
OmpeneneHre  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYIIErO 4Yepe3 JIAMIOYKY, OT HamlpsHKeHUs
Ha Hel. Onpenenenne KII/] narpesarensa. UccnenoBanue
MarHuTHOTO B3aWMOJICHCTBHUSA IOCTOSTHHBIX MAarHHUTOB.
I/I3Y‘IGHI/I€ MAaravMTHOIO I1OJIA IMOCTOAHHBIX MArHUTOB IIPpU
Hux OG’bGI[I/IHeHI/II/I n PasaCICHUN. I/ICCJ'IG,Z[OBEIHI/IC

JEHCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.




OneITel, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs ToKa B Karymke. l3ydeHnue

I[GflCTBPIH MAarouMTHOIrO II0Ji1 Ha IMIMPOBOJHHUK C TOKOM.

KouncrpymnpoBanue u W3y4eHue paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHUIO ABJICHUA BHGKTPOMaFHHTHOﬁ HWHAYKIHH:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUs | HaIpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUS B  arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei MOIFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KU3HHU Ha 3emiie, MOJsIpHOe

CHAHUC

1.22

TexHuyeckue ycTpoOWCTBA: 3IEKTPOCKOM, aMIEpMETD,
BOJIBTMETP, PEOCTAT, CUETUHUK DJICKTPHUSCKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTCIIbHBIC
ANEKTPONPUOOPHI (mpumepst), ANEKTPUUECKHUE
MpPEeIOXPAaHUTENH, DIIEKTPOMATHUT, DIEKTPOJBUTATETH

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kox snementa [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
MexaHuueckoe JBIKeHHE. MarepuanpHas TOdYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCUTEIBHOCTh MEXAaHUYECKOTO ABVKEHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
8.4 ###Par###HepaBHOMEepHOE TPSIMOJIMHEWHOE JBUKEHUE.

Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IpH




HCPaBHOMCPHOM JABUKCHUUN

YckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
85 JBUKCHHE
8.6 #H#HPar###CrobonHoe nanenue. OnbIThl [ anumes
###Par###PaBHOMEpHOE JBMIKEHHE TIO OKPYKHOCTH.
8.7 [lepuon m yacrora obOpameHus. JluHeiiHas u yrioas
ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HiHHPart##] [pyuHIMI CyTIeprO3UIIUN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHHUs: CUiIa TPEHUS CKOJIBXKEHUS,
813 CHJIa TPEHHS TTOKOS, IPYTHE BUABI TPEHHS
#H#Par###Cuna TsSDKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOHOIO MaICHUS
8.15 JBuxenne  maHer  Bokpyr  Comnma.  [lepBas
' KOCMHYecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
8.16 PaBHOBecue MaTepraibHON TOYKU. AOCOIFOTHO TBEPOE
' TeIno
H###Par###PaBHoBecre TBEPIOro Tela ¢ 3aKperIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3menenue ummynsca. MmMnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HiHPar###PeakTHBHOE IBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun TsOKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPruu U paboThI
[TorennuanbHass 3HEpPrus Teda, MOAHATOTO  Hal
823 MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHnManbpHas SHEPTUs CXKATON MPY>KUHBI
8.95 #H#Par###Kunetnueckas  sHeprus.  Teopema o

KMHETUYECKON SHEPIUU




8.26

H#HPar####3akoH coxpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHue cpenHeil CKOPOCTU CKOJIBKEHHs Opycka
WIA JBIDKEHHS IIapuKa 10 HAKIOHHOM IUTOCKOCTH.
OmnpezneneHue yCKOpEeHHUs Tella IPU PABHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka rHUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JIBIDKCHUW 0€3 HAdaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWibl HOpMalbHOro JamieHus. OmnpeneneHue
KodpduuueHTa TpeHus ckoibxkeHud. OnpezneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAILHOM TOBepXHOCTH. OmnpezneneHue pabdoThI
CWJIBI  YOpPYrocTh  MNpu  mHoabéMe  Ipy3a €
UCTIOIH30BAHUEM  HETIOABIDKHOTO W TIOABIIKHOTO

0JIOKOB

8.28

du3nyecKkue SBICHUS B npupoac: MpujiIrBbl U OTJIIMBBI,
JABMKCHHUC IIJIAHCT ConaeuyHoOI CUCTCMBbI, PCAKTHUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKHU

MMOJIOKCHUA, paCCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEBAHUMA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapaKTCPUCTHUKNU

91 KOJIeOaHM: IEPHUO/I, YaCTOTa, aMILUTHTY/a

9.9 Maremarnueckuit 51 NpYKWHHBIN MasITHUKH.
' [IpeBparieHue sHEpPrur Npu KoneOaTEIEHOM JABHKEHUN

93 3aryxatomue KoyieOaHus. BbIHYXIeHHBIE KOIeOaHMS.
' Pe3onanc

94 Mexanndeckue BoHbI. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOIIOHLHBIC " TOHICPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI H




CKOpPOCTh €€ pacnpoCTpaHeHUsl. MeXaHUYECKUE BOJIHBI

B TBépI[OM TECIIC, celiCMUYECKHE BOJIHEI

9.5 3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuueckue paboThI:
Onpenenenne 4acToThl W Iepuona  KoseOaHui
MaTeMaTHYECKOTO MasiTHHUKA.
Onpenenenre 4acToThl W Iepuona  KoseOaHui
MPYKUHHOTO MasiTHUKA
0.7 HccnenoBanue 3aBUCUMOCTH  Nepuojaa  KoseOaHUit
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JJIWHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojaa  KoseOaHUit
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTHU nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO0 K HHUTHU, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbL. M3Mepenne yckopeHust CBOOOTHOTO TaIeHUs
dusnueckue SBICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
9.9 TexHuueckne yCTpPOMCTBAa: HXOJIOT, MCIOJIb30BaHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IToJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

104 CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarHuTHas mnpupoga cera. CKOpPOCTh CBeTa.

' BonHoBEIE cBOMCTBa cBETA

[TpakTuyeckue paboTHI:

104 N3yuenne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B NpUpojAe: OHOIOrMYEcKoe

10.5 JeiicTBHe BUJUMOTO, yIABTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3Ty4eHUH

10.6 Texauueckue YCTpOMCTBA: HCITOJIh30BaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBS3U

11

CBETOBBIE ABJIEHU A
11.1 JlyueBast moniens cBera. MIcTOUHMKH cBETa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
11.3
cBeTa
114 [Ipenomiienue cBeTa. 3akOH IIPEJOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 Ontrueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TesnecKormna
117 I'ma3 kak onrudeckas cucTeMa. biauM3opykocTs H
' JAIbHO30PKOCTh
118 Paznoxenne Gemnoro ceeta B criektp. OnbiTel HetoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[TpakTyeckue paboOTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOT'O JIyya OT yrJja MajeHusl.
###Par#HH#113yuenne  xapakTepUCTHUK  HM300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
IpPEJIOMIIEHUSI CBETOBOIO Jiyda OT Yrjla HaJeHus Ha
119 TPaHHULIE «BO3/IYX — CTEKJIO.
' #i#Par###lonyuenne  M300pakeHUl € MTOMOILBIO
coOMparoIe TUH3HI.
#HH#Par###Onpenenenue  (OKYCHOTO pacCTOSHUS U
ONTHYECKOI CUJIbI COOUpAIOIIEeH JTMH3BI.
HHHPar###ONBITEL 10 pa3lioKeHUIO OeNoro cBeTa B
CIEKTD.
HHHPar###ONBITEl 0 BOCIIPHUATHIO IIBETA IPEIMETOB
MIPU UX HAOJIIOJICHUN Yepe3 IIBETOBBIC (PUITBTPHI
dusnueckue sABICHUS B mpupoje: 3arMeHus ConHua u
11.10 JlyHbI, mIBETA TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)




Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

i doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pesepdopna u miaHerapHas MOJENb aTOMA.
' Moaens aroma bopa
192 Hcnyckanve M IOTJIOLIEHUE CBeTa aTOMOM. KBaHTHI.
' JIuneityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro szapa. HyknonHas wmopnenb
' aTOMHOTrO siapa. 3o0Tormbl
125 PanuoaktuBHble npeBpamieHus. [lepuon mnomypacnana
' ATOMHBIX sJEP
12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b Macchl U SHEPTUU
128 Peakuuu cunresa u genenus siuep. Mcrounuku sHeprum
12 ' ConHua u 38€31
12.9 SlnepHas sHepretuka. JleMcTBUE — paguMOAKTHUBHBIX
' U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboOTHI:
HabmtoieHne CrjiomHeIX M JIMHEHYaThIX CIIEKTPOB
1910 U3ITy4EHUS.
HccnenoBanue TpPeKOB: M3MEPEHHUE SHEPTrUU YacCTUILIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTUBHOTO poHa
duznueckre SBJIECHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyY€HUE MPUPOJHBIX MHHEPAJIOB,
JNEHCTBUE PAJUOAKTUBHBIX H3JIyYEHUH HaA OpraHu3M
YyeJl0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUIYAIbHBIN 1O03UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOABI, O POJHU DIKCIEPUMEHTa B
¢usuke, o cucreMooOpasymeld poaun (UMK B pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKEHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PaclO3HABaTh MPOSBIIEHNE N3YYEHHBIX (PU3NYECKUX
SBJICHUHN B OKPYXAIOLIEM MHPE, BBIIEIASA UX CYLIECTBEHHbBIE CBOMCTBA

(Mpu3HaKH)

Brnanenne ocHoOBaMM MOHSATUHHOIO amnmapara W CHMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIMOJB30BaHUE WX JUIsI PElIeHHs] YYeOHBIX 3aad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MMpoNHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOWMCTBA TE€I M (i)I/I?,I/I‘-IeCKI/Ie

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCINYHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHUS C Y4ETOM
cOOJIOICHHs TIPAaBIJI O€30MacHOTO TpyAa: HaOmoAeHHe (PU3NUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLMH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBODI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHN (PU3MUYECKUX BEITHYHH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY II0 HMHCTPYKLMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3yJIbTATHI C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJ0BaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOJIUTH  HCCIEAOBAHUE IO  MHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh MOTPELIHOCTH, JAeIaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHas MOJENb aTOMHOIO $1pa) U YMEHHME NPUMEHATHh UX I

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMmeHne oOBSCHATH (pU3MUecKHe MPOLECCHl U CBOWCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE CUTYyallMil NpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHEHHil),
UCIONB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBaTh KPaTKOE YCIIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBL,
HE0O0X0uMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIC,
MPOBOANTH PAcU€Thl U OLEHUBATh PEATHCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHne XapakTepu3oBaTh MPUHLHUIBI JCHUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBJICHUH U HEOOXoauMmble (U3UUYECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
IOBCEHEBHOM KM3HM U1 oOecrneyeHus O€30IacHOCTH  IIpH
oOpamieHUn ¢ OBITOBBIMM ~ IpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3J10pOBbsi U  COONIOJEHUS HOPM
DKOJIOTUYECKOr0 IOBEACHHMS B OKpYXKawoIled cpele; [OHMMaHUE
HEOOXOAUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moMcka, NpeoOpa3oBaHMs M MNPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJIAPHYIO JIHTEPATypy
(Gu3nM4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnaaeHue 0a30BBIMH  HaBbIKAMU  [IPeOOpa3OBaHUSA
uHpOpMallMM M3 OJHOH 3HAKOBOH CHUCTEMbI B JpPYyryl0; yYMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIICHMSI Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD JIBHKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBHKeHHe. CpenHss ckopocTb. Dopmyna it
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = S/t
PaBHOMEpHOE TIPAMOJIMHEHHOE JIBM)KCHHE. 3aBUCHUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKECHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS TPOCKIUHU CKOPOCTH, TMPOSKIIHH
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIKCHUH
3aBUCHMOCTh KOOpPJMHATHI Te€Jda OT BPEMEHH B Clly4a€ PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBHYKCHHUSI:
7
Se(f) =V, ¥ 1+ay * %
@opMynbl ISl MPOEKUUU TEPEMEUIEHUs, MPOEKLIHUH CKOPOCTH U TMPOEKLIUU
YCKOPEHUS TIPH PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a.s,
I'padvikn 3aBHCHUMOCTH OT BPEMEHHM MJIs TPOCKIUU YCKOPEHUS, MPOCKIINH
CKOPOCTH, TIPOSKIIMH TEepEMEIeHUsI, KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHHUH
CBoOoanoe manenue. GopMysbl, OMUCHIBAIONINE CBOOOJHOE TAJEeHUE Tena I0
15 BEpTUKAIN (ABUKEHUE Tella BHMU3 WIM BBEPX OTHOCUTEIHHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHS,




INpoCKIHUU CKOPOCTH W KOOPAWHATHI IIpU CB06OILHOM nmaacHun TCja I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBIKEHHUSI Tela IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

dopmysna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH M TEpUOJ

oOpareHus:
2R
L=
T

HeHTpOCTpeMI/ITeHLHOC YCKOPEHHUC. HanpaBneHHe OCHTPOCTPEMUTCIILHOI'O

16 ycKopeHusi. Popmyiia i1 BBIYUCICHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BekTopHas usndeckas BenudyrHa. CloKeHHe CHIT
1.9 SAsnenue nnepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOINIEH HA
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 217 _Fl—>2
112 TpeHue nokos U TpeEHUE CKOJIbKEeHH. DopMyIia Uil BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIbXXCHUSA!




F_=u-N

1.13

Hedopmarus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

MMy -1,
F=¢g L1 2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOHOTO HaIeHHs.
®opmyia 1715 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H MTOBepXHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbee Tena — BekTopHas pu3nyecKkas BeIMYUHA.
=mi

Nmnynbe cucremsl Ten. M3menenne uMiymnbsca. IMIynbe CUiibl

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosct

Mexanndeckass MOIITHOCTE:

nv=4
I

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIUsl. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUH:
HE)E
By

Teopema o kuHeTnyeckou 3Heprun. opmyna aJisi BBIYUCICHUS MOTCHIIMATbHON




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;.+E p
119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHHYECKOM SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MeXaHNU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
P= h
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.
dopMmya 7151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=Pg+Pn,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna ISl ONPEACICHHUS BBITAIKUBAIOIIECH CHJIBI,
JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'as3:
1.23

Fam =PV

Ycaopue miaBaHus teia. Ilnapanue CYA0B 1 BO3AYXOILIAaBAHUC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopmyra, CBSI3bIBAIOIIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

K0JIe0aTeILHOM IBHKEHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLI:

A=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXUHBL, KO3(D(UIIMEHTa TPEHUsI CKOJIbKEHUS; pabOThl CHIIbI TPEHHsI, CHIIBI
YOPYTrOCTH; CpPeAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpeHusi Opycka MNpH JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIEr0 Ha phlyar;
paboOThl CWJIBI YHOPYrOCTH NIpU NOIBEME Ipy3a C IMOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOThI CUIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJIOBOH CHJIBI OT 00bEMa MOTrpYKEHHOU
4acTH Tejla U OT MJIOTHOCTH KHUIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIbI
OT MaccChl TEJNA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOIO JABJICHUS U OT
poJla TOBEpXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXKHUHE, OT CTENEHU
neopManuu MpyKUHBI, YCKOpPEeHUsi Opycka OT yrjla HakJOHA HAaIlpaBISIONICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJieOaHUH MPY>KUHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPbl JABWXKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKE, IMPUIMBBI W OTIHUBBI, JABMXCHHUC IIJIAHCT ComHeuyHom CHUCTEMBI,




PCAKTUBHOC JABUKCHHUC KUBBIX OPraHU3MOB, pblHaru B TCJIC YCIOBCKA, BJIUSAHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHusM, IIJIaBaHUC pBI6, BOCIIpUATHUEC

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOXKCHHUA, PACCTOAHUA U
YCKOpPC€HHA, OUHAMOMETpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HOHBH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAHU3MbI B 6BITy,

Lal cooOUIaoNMecs COCYAbl, YCTPOWCTBO BOZOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHUS

2.1 BeuiecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopdHble Tena

55 JlBmkeHue dvactul BemecTtBa. CBA3b CKOPOCTH  ABMXKEHHS 4YacTHULl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

26 Buytpennsas osHeprus. Pabota u Temiomnepenaya Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEHN HEPrUU

2.7 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaernue Ten. KoaudecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHUs DHEPIMM B TEIUIOBBIX IPOIECCaX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
Ucnapenue u koHneHcauusd. V3MeHeHHE BHYTPEHHEW SHEpPruu B IPOLECCE
210 UCHapeHns W KoHAcHcauuu. KuleHue IKMOKOCTH. YJelbHas TeIuloTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3yxa

2.12

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEH OJHEpPIUMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CrOPAaHUs TOIJIUBA:

q=Q/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCUPOBAHHON
Macchl, B KOTOPYIO OIyIIEH HarpeTblii MWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUIMHIPOM, IIOCJIE OIyCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHOW BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIJIOTHI
IaBieHus Jipna.  MccnenoBaHue W3MEHEHHs TEMIIEpaTypsl BOJBI  IIPH
Pa3IMYHBIX YCJIOBHUSX; SIBICHUS TEMJI0OOMEHAa NpPU CMELIMBAHUU XOJOIHOM U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHnC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoticmea: KalWLIAPI, IPUMEPBI UCIIOIb30BaHUS KPUCTAJLIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, NBUTATEIb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsia

3.4

Onexrpuueckoe mnone. Hanpsx€HHOCTh 3nekTpuueckoro mnoss. [lpuHnmn

CYIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleicTBHE SIEKTPUYECKOrOo TMOJsA Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETIbHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenpHOE COETMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=1+1I; rR=%
2 2 2
CMmeniaHHble COEJMHEHMS IPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe mOJIE MPSAMOrO HPOBOJHHMKA € TOKOM. JIMHHMH
MarHuTHON MHAYKIIMHU
313 MarsuTHoe T10J€ TIOCTOSIHHOTO MarHuTa. B3auMoaeincTBHe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO TOJIL HA MPOBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [Tpasumno Jlenna
IIpakmuyeckue pabomul
N3mepenne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 AJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HAMPSHKEHUs HA KOHIIAX MPOBOJIHMKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIIPSXKCHUA IIPH IIOCIECA0BATCIIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napayuieIbHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue sa61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMJIH, pei MOITOCOB,
POJIb MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: OSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruH,  OJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUUECKUE
MpeIOXpaHUTENH, dSJEKTPOMArHuT, OJJIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygyeBast monensb cBeta. [IpsmonuHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA
3.23 Jucnepcus cBera
3.4 Jlunza. Xon mydeit B nun3ze. DOKyCHOE pacCcTOsHHME JUH3BI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue Ipudops
IIpaxmuueckue pabomul
###Par#t#13mepeHre ONTHYECKON CHIIBI coOuparomeid JTUH3bI;, (OKYCHOTO
paccTostHUSI COOMPArOIIeH JIMH3BI (TI0 CBOMCTBY PaBEHCTBA pPa3MEpOB IpeaMeTa
U U300pakeHusi, KOrJa MpeAMeT PacrlojokKeH B JBOMHOM (hOKyce), ToKa3aTes
3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par#t#lccnenoBanne CBOWCTBA M300paKEHUS, MOTYYSHHOTO C TMOMOIIBIO
coOuparomeld JMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMSI JBYX CIIOKEHHBIX
JUH3; 3aBUCUMOCTH yrja MpeJOMIICHUS CBETOBOTO Jyda OT YIJia MajeHus Ha
IpaHuUIE «BO3JIYX — CTEKIIO»
3.97 Qu3zuueckue senenuss 6 npupoode: 3atmeHuss ConHma u JIyHbl, 1BeTa Ted,
' ONTHYECKHUE ABJIEHUS B aTMocdepe (1iBeT Heba, pedpakius, paxyra, MUpPaxK)
398 Texuuueckue ycmpoiicmeéa: OUYKH, TEPUCKOIN, (QoToanmapaTr, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBLBGIE ABJIEHUA




PagnoaktuBHOCT. Anb(da-, Oeta-, ramma-uznydyenus. Peaknum anbda-u Oera-

4.1
pacmazaa

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Moaens aroma

4.3 CocraB atromHoro sipa. 30Tomst

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Quzuueckue s6leHUss 8 Npupode. ECTECTBEHHBIH pPaTUOAKTHBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PAJUOAKTUBHOE W3JIYYCHHUE TPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3ITydYEeHUIN Ha OpraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAMBHYaTbHBIN JTI0O3UMETpP, KaMepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usuka 9 xnacc/ Ieppimkun A.B., I'yrauk E.M. O061mecTBo ¢ orpaHMueHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTtBo «M3natensctBo «lIpocBemmenuey
» ®usuka, 7 knacc/ [lepsimkun A.B., O0IEcTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®usuka, 7 xnacc/ Ieppimkun A.B., O01ecTBO ¢ OrpaHHuEHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

» ®duswnka, 9 xnace/ [lepeimkun A.B., OOIIECTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

» ®duswuka, 8 knacce/ [lepeimkua A.B., OOIIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

Jlykammk B.W. Coopuuk 3amad o ¢pusnke. YueOHoe nmocodue uist ygammxcst 7-9 kiaccos

cpenHeit mkomsl. 31-e uzmpanue, nepepadborannoe. Mocksa "lIpoceemenune” 2017

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

®dusnka. 7—9 kiaccel: padboyas nporpamma Kk iuaIE Y MK A. B. [leprikuna, E. M.
I'ytHuk : yuebHo-metoanueckoe nocodue / H. B. ®unonosuy, E. M. I'ytHuk. — M. :
Hpoda, 2017. —76, [2] c.

3. JIykamuk B.U. COopuuk 3amad mo ¢pusnke. YaeOHOe mocodue s yqammxcs 7-9

KJIACCOB CpeHei mKkobl. 31-e u3ganue, nepepadorannoe. Mocksa "lIpoceemenue” 2017

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

http://school-collection.edu.ru
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