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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yiabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueid mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4alOUIMXCSd U OpraHu3alMi0 H3y4deHHs (QU3UKA Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3MKe YUUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3M
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1o Kjiaccam), TMpeajgaraetT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEITO
B CO3/IaHUU paboyell MPOrpaMMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBICHUHN, N3Y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MpeNoCcTaBiseT HaumOojee siCHble OOpas3ipl MPUMEHEHHMs HAay4dHOro MeToja
MO3HAHUs, TO €CTh CII0CO0a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa M3 IVIaBHBIX 3aJa4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaraeT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTH!
® HAy4YHO OOBSCHSATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JaHHbIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
Henu wm3ydeHus GU3UKUM Ha YpPOBHE OCHOBHOT'O OOILIEro OOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®Pusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrPaMMBbl,
yrBepxkaA€HHON pemeHnneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoia ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nkm:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIluXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE IMPEJICTABICHUA O HAyYyHOM METOZAE TIO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEACTABICHUNA O PONIU (U3UKHU IJISI PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITeIbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATOTOBKA K JalbHENIIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ecreunBaeTCs PELICHUEM CIISAYIOLINX 3aa4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHe YMEHHH ONUCHIBAaTH M  OOBSICHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nueckux Mojenel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33a4;

e Dpa3BUTHE YMEHHMH HaONOJaTb NPUPOAHBIE SBIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX TPHOOPOB;

e OcBOEHHME MPUEMOB PabOTHI ¢ HMH(popMalued (GU3MUECKOro coAep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlleHUBaHKHE HHPOPMALIUH;

® 3HAKOMCTBO €O cepamu npodhecCHuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTHKEHUAX (PU3NUECKON HAyKH.

Ha n3yuenue ¢uzuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHuUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeZIenio).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YYUTENb JI€JaeT BBHIOOp MPOBEACHUS Ja0OpPaTOpHBIX paboT M
OTBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yUJaroIMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HayKW H3ydaroT Npupony. EcrecTBeHHOHay4HBIH
METOJl TO3HaHWs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOrO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3MUECKUX SIBICHUH C OMOLIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue NpubOpsl M IpoUeAypa NPSIMbIX W3MEPEHUI aHAJIOIOBBIM U LU(PPOBBIM

puoOpoOM.

Jlabopamopnvie pabomot u onvimel.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO PUodopa.
N3mepenne paccTOSTHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO TEIA.

Onpenenenue pasmMepoB MajbIX TeEIl.

Nk

WN3mepenne TtemrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4yHMKa
TEeMITepaTypHhI.
6. IlpoBenenue uccienoBaHHMs O MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MyIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHHU BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue uactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeilcTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTaIIMYecKux) Teld. B3auMOCBs3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OGpOyHOBCKOTO JBUKEHUSI.

2. Hab6monenue nuddysun.

3. HaOmronenue sBIICHHH, OOBACHIIONIUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHUII

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduwii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUSL.

Pasznen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE JABWKEeHHE. CKOPOCTb.
CpenHsist CKoOpoCTb ITpY HEPAaBHOMEPHOM JBHKEHUH. Pacy€r nmyTu U BpeMeHU IBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUS
CKOpPOCTH JBM)KEHMs Tenl. Macca kak Mepa uHepTHocTH Tena. [lnmotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus M cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIBXKEHUS U TPEHUE MOKOSI.
TpeHue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHUSTENA.

N3mepenne CKOpoCTH IPSIMOJIMHEUHOTO JIBUKEHUS.

Habumronenune siBneHus: MHEPLUH.

Habumronenre u3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopusie pabomsl u onvimol.

1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO JBMKEHHS (IIapUKa B KUAKOCTHU, MOJEIU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXEHHsS Opycka WM IHIapUKa MO HAKIOHHOU

A

MIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshKeHUs (AeopMaliiii) MpyKUHBI OT
MPUIIOKEHHOMN CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Tea U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHBIIICHUS U YBETTUUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a OoT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratudeckmii  mapagokc. CooOmarormuecss cocyabl.  ['mapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBl CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS ra3a OT TEMIIEPATYpBhI.

Ilepenaya naBneHUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: COCy/Ibl.

I'mopasnuueckuii nmpecc.

[IposiBieHue neicTBHst aTMOC(HEPHOTO TAaBICHUSI.

Nk =



3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBHITECHEHHOM KUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

I.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00b&Ma MOTPYKEHHOU B KHUIKOCTh
YacTH Telna.

OmnpeneneHre BBITAJKUBAIONIEH CHIIbI, JEUCTBYIOIIEH HA TENO, IOrPYXKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHIBL, JACUCTBYIOLICHM Ha TeEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJIO B )KHMIKOCTH, OT 00bEMA MOTPYKEHHOW B JKUAKOCTh YACTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M ONpeAcieHUe €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m Mo1iHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHs
pbluara. IlpumeHeHue npaBuiia paBHOBECUS pblyara K OJIOKy. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHeTtmueckas W TOTEHUHalbHas sHeprusa. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUS! YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

IIpuMmepsI POCTHIX MEXAHU3MOB.

Jlabopamopusiepabomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM [ABMKEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. MHccnenoBanue ycnoBUi paBHOBECHS phluara.
3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.
4. HM3yueHue 3aKOHA COXpPaHEHUsI MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3nen 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKY. ONbIThI, TOATBEPAKAAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYIISIPHO
KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TENl HA OCHOBE TOJOKEHUHN

MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIAPHBIE SIBIEHHA. TerioBoe
pacIIMpEHNE U CKaTHUE.
Temmneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHMS YacTHL.

Buytpennsis sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temonepesadya u
coBepieHre padoThl. Busl Temonepenauu: TemIONpOBOIHOCTh, KOHBEKIHUS, U3TyICHHUE.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€IIOOOMEH M TEILIIOBOE
paBHOBecHEe. YpaBHEHHE TeIIoBOoro Oamanca. IlnaBieHue M OTBEepJeBaHME KPUCTATUIMUECKHUX

BCIICCTB.

Kunenue.

VYaenbHas Temnota I1uiaBneHus. I[lapooOpasoBanue W KoHAeHcanus. VcmapeHwue.
VYaenpHas TemaoTra mapooOpa3oBaHMs. 3aBHUCHUMOCTh TEMIIEPATypbl KHUIEHHUS OT

aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeruioBbiX auratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEIH | 3aIUTa OKPY>KAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JTBUKEHUSI.

2. Habmognenue nuddysun.

3. HaGmroneHue siBneHUI CMauyMBaHUS U KaIWJUISIPHBIX SBJICHUM.
4. HaGmronenue TenjaoBOro pacuiupeHust Tel.

5. V3MeHeHue naBieHHs raza npu U3MEHEeHUH 00bEMa 1 HarpEeBaHUU WIIH OXJIAXKICHUU.
6. IlpaBun au3mepeHus TeMIEpaTypsl.

7. Buzsl Temuionepeaayn.

8. OxnaxxaeHue Nnpu COBEPIIEHUN PadOTHI.

9. HarpeBaHnue npu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHeHUE TEIIOEMKOCTEN pa3IMUHbIX BEILIECTB.

11. HaGnronenue KumeHwus.

12. HabmroneHue nocTosHCTBA TeMIEpaTyphl IPH IJIaBJICHHUH.

13. Mopenu TenaoBbIX ABUTATENICH.

Jlabopamopuvie padomol u onvimel.

Nk

10.
11.
12.
13.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUs BO3AyXa B OAJUIOHE MINPHIIA.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJI€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.

[IpoBepka ruMOTe3bl JHUHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TeMIIEPATYpPHI.

Habmroienne n3MeHeHns: BHYTpEHHEH SHEPruu Tela B pe3yJbTaTe Tellonepenadn u
paboOTHI BHENTHUX CHIL.

HccnenoBanue saBneHUs TEMIOOOMEHA NPU CMEUIMBAHUN XOJIOHOW U ropsiueil BOIBI.
OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJAOH Npu TEIIOOOMEHEe ¢
HarpeThiM METAIITMYECKUM LIUITUHAPOM.

Onpenenenne yeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ncnapeHus.

OmnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX TEJI OT BEIMYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuyeckoe noje. Hanpssk€HHOCTH 3niekTpuyeckoro noiis. [IpuHiun cynepno3unuun
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUII TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHnkm
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIleKTpuueckoe HampsbkeHue. ColpoTHBIEHUE
IIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka ILenu.
[TocnenoBarenbHOE U MapaIeNbHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3amMbIKaHHeE.

[locTostHHbIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 )Ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe moiie
ANEKTPUYECKOrO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenuna.
OnektporerHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpU3aIUATE.
JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U AIEMCTBUE DIIEKTPOCKOIIA.
DJNIEeKTpOoCTaTUYECKass UHTYKLIUSL.
3aKOH COXpaHEHMsI JEKTPUUECKUX 3apsI/I0B.
[TpoBOAHUKY U JUAIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.
W cToOYHMKH TOCTOSTHHOTO TOKA.
JIefiCTBHS DNIEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B KHJIKOCTH.
. I'a30BBIi1 pa3psz.
. I3MepeHu ecuiipl TOKa aMIIEpMETPOM.
. U3MepeHnue 31eKTpruuecKoro HanpsKeHUsl BOJIbTMETPOM.
. Peocrar n Mara3uH cOpOTHBIICHUM.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MoziennpoBaHue HEBO3MOXXHOCTHU Pa3/eIE€HUs MOJICOB MarHUTa.
. MoniennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarnuTtHoe nojie Toka. JIEKTPOMAarHmT.
. JleicTBME€ MAarHUTHOTO IOJIS1 HA IPOBOJIHUK C TOKOM.
. DJIEKTPOJABUraTENb NOCTOSHHOIO TOKA.
. UccnenoBanue sBIEHNS 2J€KTPOMAarHUTHOW UHTYKIIUH.
. OnbiTel Dapages.
. 3aBUCUMOCTb HalpaBJIE€HUS MHAYKIIMOHHOI'O TOKa OT YCIOBUH €r0 BO3HUKHOBEHHUSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopnwvie pabomot u onvimel.

OMnBITH MO HAOIIOCHUIO JIEKTPU3AIUU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U IUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaNPSKEHUSL.

SN HE D=

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3ucTopa 1 HAIPSKEHUs Ha PE3UCTOPE.

7. OneITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPHUUECKOTO  CONPOTHBIICHUS
IIPOBOJHMKA OT €r0 JJIMHBI, IUIOIIAU [ONIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN IpU IOCIEAO0BATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUisi CUIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UYILIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJEIIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JIaMIOUKY, OT HalpsDKEHUS
Ha HEW.

13. Onpenenenue KI1J/I narpeBarens.

14. UccrnenoBanue MarHUTHOT'O B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. U3yyeHne MarHMTHOrO TMOJI TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUH U
paszeneHuu.

16. HccnenoBanue AecTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI B3aUMOJICHCTBHS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUS TOKA B KaTYyILKE.

18. N3ydeHue neiicTBUsS MarHUTHOTO TOJIsl HA IIPOBOJAHUK C TOKOM.

19. KoHctpyupoBaHue 1 u3y4eHue paboThl 3JIEKTPOIBUTATES.

20. Usmepenne KIIJ] anekTpoaBUraTenbHOM YyCTaHOBKHU.

21. OnBITHl MO MCCIEIOBAHUIO SBJICHHUS 3JEKTPOMAarHUTHOW WHAYKIMH: MCCIIEOBAHUE

W3MEHEHHH 3HAaUYeHUA U HalpaBJICHUSA HHAYKIIMOHHOTO TOKA.

9 KUIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuyéra. OTHOCUTEIHHOCTH
MEXAHUYECKOTO JIBWJKEHUs. PaBHOMepHoe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHeiHoe aBrkenne. CBoOoHoe maaeHne. OmbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. Ilepuon u wacrora oOpamenus. JluneitHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTeNnbHOEe YCKOpEHHUE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tperuii 3akon Hprorona. [lpuHnmn
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJIBbKEHHUS, CUja TPEHUs
MIOKOS1, APYTHE BUBI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1utaHer Bokpyr Comnnna. IlepBas kocmuueckas ckopocTs. HeBecomocts u
HePErpy3KH.

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

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckasi pabota U MomHOCTh. Pabota cun Tsxkectu, ynpyroct, TpeHusi. Cs3b

OHCPIuun

u pa6OTBI. HOTGHHI/IaJ'IBHaH SHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3EMIIH.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.
Hemoncmpayuu.

1.
2.

Qs W

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenne MexaHM4YecKoro ABMXKEHHsI TeJla OTHOCUTENIBHO PA3HbIX TeJl OTCUETA.
CpaBHeHuE MyTel U TPaeKTOPHUIl IBUKEHHUS OJHOTO U TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

M3MmepeHne CKOpOCTH U YCKOPEHHUS IIPSMOJIMHENHOTO JBUKECHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JIBHIKEHUS.

Habumroienne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOJAIINX B cuctemMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MAcChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.
HabnroneHne paBeHCTBa CUII IPU B3aUMOJICHCTBUH TEIl.

M3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

[lepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPTUM MIPHU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYToM B3aUMOAEHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBUH.

HaGnroneHue peakTUBHOTO IBUYKEHMSL.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPH JABHKEHUU TeJla M0 IeHCTBUEM IIPYKUHBI.

Jlabopamopmusie pabomsl u onvimol.

1.

KoHncTpynpoBanue TpakTa Uil pa3roHa W JAJIBHEHIIET0 PaBHOMEPHOIO JBHUKCHHS
IIApUKA WIH TEIEKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJBXEHHs Opycka WM JBMXKEHHUS IapuKa 0
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejaa INPU PAaBHOYCKOPEHHOM JIBM)KEHUU I0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €COM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HadalbHOU
CKOPOCTM IIyTM OTHOCATCS KaK psA HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHMS OT CHJIbI HOPMAaJIbHOIO
JIaBJICHMSL.

Omnpenenenne kKo HUIMEHTA TPEHUS CKOJIbKEHUSL.

Ornpenenenne )KECTKOCTH NMPYKUHBI.



9.

Omnpenenenue paboOTBl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOIBEME Tpy3a C HCIOIB30BAHUEM

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

11. M3y4yeHue 3akoHA COXPAHEHUS SHEPTIUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJTHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, YacToTa,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKU. [IpeBpamieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IposonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKIE BOJTHBIL.

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

Hemoncmpayuu.

1. HaOnronenue koneOaHuii TN MO AEMCTBUEM CUIIbI TSHKECTU U CHIIBI YIIPYTOCTH.

2. Habmronenue xonebaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KOJeOaHHUI U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHIl pe30HaHC.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenne 4acTOTHI U EpUOJIa KOJIeOaHUM MaTeMaTHYeCKOr0 MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U NepHO/Ia KOeOaHUI PYKUHHOTO MasgTHHKA.

3. HccnenoBaHue 3aBUCHUMOCTH IEpHOJAa KojeOaHWH IMOABELUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHOAA KoyieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OmnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Iepuojaa KoJieOaHUM MIpPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHusi CBOOOJHOTO MaCHHS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOICTBA JIEKTPOMATrHUTHBIX BOJIH.
BoaHoBEIE ¢cBOMICTBA CcBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasnes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.

Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oroanmapara, MUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Clio’keHHe CIEKTPaIbHBIX [IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[IpssMonnHEITHOE paclIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparoleii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yenne n300paKeHUH C TOMOIIBIO JIH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOIA.

10. Mognens riasa.
11. Paznoxenue 0enoro cBera B CIIEKTP.

12. TTony4yenue 6€10T0 CBETA MPHU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwsie pabomot u onvimel.

1.
2.
3.

N s

HccnenoBanue 3aBUCUMOCTH yIJla OTPayKEHHSI CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJIa NMPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMpAIOIIe JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCHIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIE
(GWIBTPBHIL.

Pa3nen 12. KBantoBble siBJIeHUSsI.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Monens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromHoro sapa. M3zoromel. PanuoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sIIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHMsI 3apsI0BOIO U MAacCCOBOI'O YHUCE. DHEPIHUs CBA3H
aTOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTte3a u aeneHus suep. Mcrounukum
sHepruu CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBHA paguOAKTUBHBIX U3Ty4YE€HUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4yeHHs U MOTJIOMEHUS.

2. CHekTpsl pa3IM4YHbIX ra30B.

3. CnekTp BoAopoaa.

4. Habmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TyYCHUH.

6. Perucrpanus u3nydeHus NpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HaOnroneHue CIUIOUIHBIX U TMHENUYATBIX CIEKTPOB U3TyUECHHUS.

2. HccnenoBaHu€ TpPEKOB: HU3MEPEHUE 3HEPIMM YacTHULBI 10 TOPMO3HOMY MYyTH (110

doTorpadusim).

3. Hsmepenue paarnoakTuBHOTO(DOHA.

IToBTOpHTEIBLHO-0000 1A MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEIHA3HAYeH JUIg CHCTEMaTH3alud U
0000111eHUs TPEAMETHOTO COJIEPKAHUS U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YyYEHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 175 00yJaroUIXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaAMET.

[Ipy wu3ydyeHUM JAHHOTO MOJYJS pEAlUu3yloTCd M CHCTEMAaTU3UPYIOTCS — BUAbBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JAOCTHXKEHME NPEIMETHBIX U
MeTaIpeIMETHbIX IUTAHUPYEMBIX pe3yibTaToB o0yueHus, ¢dbopmupyercs
€CTECTBEHHOHAYyYHAsTPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB MCCJIEI0BaHUS SIBJICHUM
OPUPOABl W TEXHUKH, OBIAJCHUE YMEHHSIMH OOBACHATh (U3NYECKHUE SIBICHHS, MPHUMEHSSA
NOJIy4EeHHBIE 3HAHU, pelaTh 33au, B TOM YHCJIe KaYEeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNMAIBHO NEesTEIbHOCTHBIM XapakTep AAaHHOTO pasjelia peaau3yeTcs 3a c4éT Toro,
YTO 00YJaroNIUecs BBIMOIHSIIOT 33JJaHHs, B KOTOPBIX M IpeIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpY’Karolleil Ipupo/ie U MOBCEeIHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/bI UCCIEI0BaHU (PU3NUYECKUX SIBICHUH, B TOM 4HCIe IS
MIPOBEPKHU TMIIOTE3 U MOTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO HCMOJIb30BAaHUS PpA3JIUYHBIX HCTOYHMKOB DJHEPrMM HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6p&30BaTeHBHHX PE3YJIbTATOB.

B pesymbrate wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hOpMHUpPOBAHBI CIECIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKON (Pu3ndeckoin
HayKW;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHUCKHUX YIEHBIX-(PU3UKOB;

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

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJE€HHM OOIIECTBEHHO3HAYMMBIXH STUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUN (PH3UKU;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHHWE IEHHOCTH (HM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA MO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTHI, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JTHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbsI U YIMOLMOHAJIBLHOT0 0JIArONMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHOro o0pa3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHMS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedIiekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY U TaKOTro
e MpaBa y JpYyroro 4eioBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOC YYacTHE B PEHICHUH MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aliy, TopoJa, Kpasi) TEXHOJOTUYECKOW U COIMANBbHOM HAaNpaBIeHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NISCKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3KOJIOTHYECKOT0 BOCTINTAHUA:

- OpHUEHTAIMs Ha NPUMCHCHHE (PU3NYSCKUX 3HAHWUH JUIsI pEImIeHUs 3ajJad B 00JacTh
OKpYKarollel Cpenbl, MIAHUPOBAHUS TOCTYIKOB U OIEHKHM WX BO3MOKHBIX MOCIEACTBHIA
TUTSL OKPYKAIOIIEeH Cpeibl;

- OCO3HaHHeE II00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHWH WCCIICIOBAHMN W TIPOEKTOB
(u3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUYECKYIO JACATEITHLHOCTD;

- TOTpeOHOCTH, B (DOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHUCIE (HOPMYIUPOBATH HIICH,
MIOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

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



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

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U ITPUPOEI, O6H.[CCTBa N 3KOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

rI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMHUPOBAaHBI MeTalpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIEC yUeOHbIE IEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIe yHHMBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornvyeckue aelcTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBICHUN W
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJIb30BAaHUEM JI€AYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NYECKUX BEJINYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHUE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue 1eHCTBUA:

MCITOJIH30BaTh BOMIPOCHI KaK UCCIIEN0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOJIUTh IO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIN
(bU3UYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MIPEIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jIMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MIPH TOHWCKE W OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKeHHON ydeOHOU (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHOpMaru U
WITIOCTPUPOBATh pEIIaeMble 3a/lauld HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBHS:

B XOJie¢ OOCYXJCHHMS Y4eOHOro MaTepuaia, pe3yJbTaToB JA0OPaTOPHBIX padoOT U
MIPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3hIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUSAMH JPYIHX YYaCTHUKOB JUAJIOTa,
00HapyXUBaTh Pa3INYKe U CXOJCTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTABISATh  PE3yJIbTaThl  BBIMOJHEHHOrO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh M WCIOJIh30BATh MPEUMYIINECTBA KOMAaHIHON W WHIWNBUAYAIBHOH pPabOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckor mpoOIemsr;

MPUHUMATH [I€JTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JACHCTBHS 1O €€
JTOCTHIKEHUIO: PACTIPEICNIATh POJIM, 00CYKIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pE3yJbTara IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JeiCcTBUS

Camoopranuzanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUSX, TPEOYIOIIMX Ui peIICHHs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBAThCSI B PAa3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaIbHOE,
INPUHSITHE PELIEHUs B IpyIINe, IPUHATHE PELLIEHUI Ipynnoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh TNPUYUHBI JIOCTHKEHUS (HEJOCTHXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BHIMOIHEHUS (PU3HMUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO APYroro yejoBeKa B XOJIE CIIOpa WINM AUCKYCCHU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.



INPEJIMETHBIE PE3YJIBTATDBI
K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, eAUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBiieHus (audysus, TeII0BOE IBMKEHHE YaCTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLHs, B3aHUMOJCICTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKPeIIEHHOW OChIO BpalleHMs, Nepefada AaBleHUs TBEPIABIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(EepHOe JaBIICHUE, IIABAaHUE Tell, IPEBPALICHUS
MEXaHUYECKOH HEPIUM) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3MYecKue SIBICHUS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3IHUHBIMU
CKOPOCTSIMH B XUBOM W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHS B MPHUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
ppluaru B TEJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7jadyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;

ONMCHIBATh U3yYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBICHUS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC Tela, CUjla TPEHUs, IaBJICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIONIAs CUJIa, MEXaHUYeckas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KO3(QQOUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), MpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUIT CMBICIT UCIIOJIb3YEMBIX BETMUNH, X 0003HAYEHUS U €UHULIBI
(Gu3NYeCKuX BEIMYUH, HAXOAWUTh (POpPMYIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(bu3MUeCcKuX BEIHYMH,

XapaKTepu30BaTh CBOMCTBa Tes, (U3WYECKUE SBICHUS U MPOLIECCHl, MCIIONb3YS
IpaBuiIa CIOXKEHHUs CHUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEpruM, NpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3UYECKUE SBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCIOIB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPaTKOE YCJOBUE, MOJCTABIATH (PU3MUYECKHE BEIWYMHBI B (OPMYIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI pEIICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (U3UYECKON BETUUNHBI;



pacrio3HaBaTh NPOOJIEMBbI, KOTOpPBIE MOXXHO pEUIMTh TNPH MOMOIIM (HU3UYECKHX
METOI0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICJIATh IPOBEPAEMOE IPEIIOI0KEHHUE
(runortesy), pas3inyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

NPOBOJUTH ONBITHI MO0 HAOIIOJACHNUIO (PU3MUYECKUX SBICHUN WIN (PU3UYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPAaTh YCTaHOBKY W3
HPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CHUJIbl U
TEMIIepaTypbl C UCHOJIb30BAHUEM AHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, 3alMUCHIBATH
IOKa3aHUs IpUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPELIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHKYIIErOCs
T€la OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TPEHHUS OT IUIOLaIu
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YIUIMHEHUS IMPYKHUHBI, BBITAJIKUBAIOLICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHusi, clenys MpeIOKeHHOMY IIaHy, (PUKCHPOBaTh pe3yiabTaThl MOIy4YCHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUS CKOJBXKEHHUS, JaBICHUE BO3AYXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeasIOKEHHON
MHCTPYKIMU: IIPU BBIIOJIHEHUU U3MEPEHUI COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofarh TMpaBuia TEXHUKUM O€30mMacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPHUHIMINBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONHMCaHUA (B TOM YHCIE: MOAIIUIHHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKHH IMpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOTUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAWTh MH(MOPMAIMIO O MpPUMEPax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B TOBCEJHEBHOW XM3HM s oOecredeHus
0e30MmacHOCTH TPH OOpaleHUuH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsl M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleH Cpese;

OCYILLECTBIISATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMYTEM CpaBHEHHUS



Pa3IMYHBIX UCTOYHHKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS TPOTUBOPEUMBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIIOJHEHUU YUEOHBIX 3a/laHMI HayYHO-IOMYJISPHYIO JINTEpaTypy
($U3NUECKOro CcoAep)KaHMs, CIOpaBOYHBIE MaTepHajbl, pecypcl cetu HHTepHer,
BJIAJCTh MpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE NMHUCbMEHHbBIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (pru3nyecKoro copepkaHus, B TOM 4Hcie MyOIM4YHO AeaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPH ITOM
IpaMOTHO HUCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPY BBITMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEOBAHMI paclpesesiaTh 00SI3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K konmy oOyuenuss B 8 kJjiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHCTALIMYECKHE M aMOp(HBIC Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
1I0JI€, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

pa3nnyath sBI€HUsS (TEIUIOBOE pAaCIIMpPEHHE M CXKaThe, TeIulonepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCallus,
IUIaBJIEHUE, KpucTaj3anusi  (OTBepJeBaHUE),  KWUIIEHUE,  TeIulonepenadya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJCKTPU3aLUs Tel, B3aMMOJACUCTBHE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJI Ha MPOBOAHHUK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpPYKAIOLEM MHUpE, B
TOM 4ucie (U3NYECKUe SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBIIEHUSI B TPHUPOAE, KpHUCTaLulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKUE OpH3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1osie 3emild, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIS KU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (PU3HAKHU) PU3NUYECKUX SBIICHUII;

OTKCHIBATh U3YYEHHBIC CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PH3UUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeNbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJENbHAas TEIUIOTa IUIABJICHUA, YAEIbHAs TEIUIOTa
napooOpa3oBaHus, yJAeNbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICHCTBUS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/YyXa, DJIEKTPUYECKUU
3apsf, CHjIa TOKa, DJIIEKTPUYECKOE HAINpPSDKEHHE, CONPOTHUBIEHUE IPOBOJHUKA,



yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTDH JIEKTPUUECKOTr0 TOKa), IpH
OMKMCAHUM TPABWIBHO TPAKTOBAaTh (DU3MYECKHN CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYCHHS M SAMHUIIBI (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecKHe SBJICHHUS M MPOLECCHl, HCHOJb3Ys
OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEIIECTBA,
IPUHLNII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH Oma i ydacTka nenu, 3akoH J[kxoyns—JleHna, 3akOoH COXpaHEHHs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

O0BSCHATH (pU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JOTMYECKUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIIOJIB3YysSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUA 33Jauu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CpPaBHHMBATh MMOJTYYCHHOE 3HAUCHHE (PU3NUECKON BEIUYUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pEHIUTh MpPU TOMOIU (HUIHIECKUX
METO/IOB,  MCIOJIb3ysd  ONHCAHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh NPaBUIBHOCTh NOPSAJKA IPOBEIECHUSI HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MPOBOAMTH OMBITHI MO HAOMIOIEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsspHbIE SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3TYyUYEHUH OT LIBETA
u3NMy4yaronie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApEHUs BOJABI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAM €€ TOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICHCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBHE IMOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUSI MATHUTHOT'O MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATENA
MOCTOSTHHOTO TOKa): (OpMyIuUpOBaTh TMPOBEPSEMBIE TIPEIINONIOKEHU, CcOoOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 00O0pyJdOBaHMs, OMNHMCHIBAaTH XOJA OMNbITA U
(dbopMyITHUpPOBaTh BHIBOJIBI;

BBITIOJTHSITH TPSIMBbIE U3MEPEHUsI TEMIIepaTypbl, OTHOCUTEIbHON BIQXHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHHUS C HCIIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(Gu3NYECKUX BENUYNH, CPAaBHHUBATh PE3YNIbTAaThl H3MEPEHUN C Y4ETOM 3aJaHHOMI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKOI BEIMYMHBI OT JAPYroH ¢
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIO[AJAN MOMEPEYHOr0 CEYEHUsI U YIAEIbHOTO CONMPOTUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS HAa TPOBOIHUKE,
UCCJIEI0BAHUE TOCJIEIOBATEILHOTO U MapajuIeIbHOTO COEIMHEHUM IPOBOJHUKOB):
IUIAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBIMOJHITH U3MEpPEHUs, CIeays



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TPaQUKOB, AETAaTh BHIBOABI 110 pe3yJIbTaTaM UCCIIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (HU3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIECHUE NTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BEJINUHHBI,

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHNOpPOH Ha MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMcTBaX (U3MUYECKUX SBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEpPUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTeslb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, peocTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNel ¢ MOCIeN0BaTEeIbHBIM U MapaulelbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;
IOPUBOAUTE TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPUMEPax) MPaKTUYECKOTO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KM3HHM Ui OOECIICYEeHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarollleu cpee;

OCYILLIECTBIIATh MOMUCK HH(OpMaruu (U3N4ecKoro cojepxkanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMAIIUIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBHITIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/Ep)KaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetn HHTEpHeT,
BJIAJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblE COOOLIeHHs, 00001as
UHPOPMALINIO U3 HECKOJIBKUX HMCTOYHHKOB (DM3WYECKOTO COJEPIKAHUS, B TOM UHCIIEC
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITebHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOIECCOB
pacrpenensaTs 00s3aHHOCTH B TPYIMIIE B COOTBETCTBHM C MOCTABJICHHBIMU 33/1a4aMH,
CJIEUTh 3a BBIIOJHEHMEM IUIaHAa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJCHCTBHUE, IPOSBIISASL TOTOBHOCTD Pa3peIiaTh KOH(DIUKTHI.



K xonny oOyuenuss B 9 kJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh IOHATHS: CUCTEMa OTCY€Ta, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3Ku, LEHTP
TSKECTH, aOCOJIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOIO Tesla, paBHOBECHE,
MEXaHWYeCKue KoyiebaHus ¢  BOJHBI, 3BYK, HWHQPa3BYK ©  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAJIbHO30PKOCTh, CIHEKTPhl MCIyCKaHWs M IOINIOIleHus, aibda, Oera- M ramma-
U3JIy4€HUs1, U30TOIb, iAEPHAs SHEPTE€THKA,;

pasinyarh sBJIE€HUS (PaBHOMEPHOE U HEPaBHOMEPHOE NPSAMOJMHEHHOE ABHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBHE TelI, PEAKTUBHOE JBUKEHHUE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalolMe W BBIHYXJICHHBIC KoJeOaHMs), pE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpak€HHE 3ByKa, MPsMOJIMHEHHOE paclpoCTpaHEeHHUE,
OTpa’kKe€HHE U MPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3iokKeHue
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTpPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHUYATOr0 CHEKTpa W3JIy4EHUs)
[0 ONMCAaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (hprU3HYecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM 4Hclie (U3NYECKHUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, JBI)KEHUE IIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHEe BOJIHBI, ILYHAMH, 3XO, LIBETa Tell,
ONTUYECKHE SBJICHUS B  IpHUpOJE, OHOJOrMYecKoe JECWCTBHE  BHJIUMOIO,
yIAbTPaUOIETOBOTO U PEHTIC€HOBCKOTO M3JIY4YEeHUH, €CTECTBEHHBIH paJlOaKTHBHBIN
(GOH, KOCMHYECKHME JIy4d, paAHMOAKTUBHOE MW3JIy4€HUE TMPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE palMOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJOoBeKa), IpU 3TOM MEPEBOINUTh
NPaKTUYECKYI0 3aJauy B yueOHYIO, BBIJICNIATh CYLIECTBEHHBbIE CBOMCTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

OTMCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOrO MaJEeHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, MOJHAs MeXaHW4yecKas SHEeprus, Mepuoj M 4YacToTa KojieOaHW, IMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS
Cpefbl), PH ONHCAaHUM TNPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapakTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMII CYNEPHO3ULMU CUJ,
IPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA,
3aKOHBl OTPAKEHHUsS M IIPEIIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsOBOI0 U



MaccoBOTO 4YHCEJ TPU SACPHBIX pEaKIUsIX, IMPU OTOM JIaBaTh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA U 3alMCHIBATH €70 MATEMATUYECKOE BHIPAKCHIE,

OOBSICHATh (PU3MYECKHE MPOLECCHl WM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  TPAKTHKOOPHEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  IMPUYUHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 WU3y4YeHHBIX CBOWMCTBA (U3UYECKUX SBICHHUH, (U3NYCCKAX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 33124 (OMUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONB3Ys
3aKOHBI M (OPMYJIBI, CBS3BIBAONIME (PU3NYCCKUE BEIMYMHBI HA OCHOBE aHaIM3a
YCIIOBUSL 3a/ladydl  3alUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEJOCTAIONIUE WIIH
U30BITOYHBIC JIAHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC ISl PEHICHUS,
NPOBOJUTh PACYEThl W  OICHUBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HAYCHUS
(U3HUYECKON BEIIMYUHBL;

pacrio3HaBath TMPOOJIEMbI, KOTOPbIE MOXKHO PEUIMTh MPH MOMOIIN (HU3HYSCKHX
METO/MOB,  HCIIONB3ys  ONHCAaHHE  HWCCIEAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
MPEIITOJIOKCHNE, OIICHUBATh IPABWIBHOCTh TOPSAKA TPOBEIACHUS WCCICIOBAHUSA,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIMTH ONBITHI TI0 HAOJIIOCHUIO (PU3UUICCKUX SBICHUN WM (PU3UUECKUX CBOWCTB
Tel (M3y4eHue BTOPOro 3aKkoHa HbIOTOHA, 3aKOHA COXPAaHEHHS YHEPTUH, 3aBHCUMOCTh
neproa KoJieOaHuid MPYKUHHOTO MAITHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTH OT aMILTUTY bl MAJIBIX KOJICOAHUM, MPSIMOJIMHEHHOE pacpoCTpaHEeHUE
CBETa, pPa3JIOKEHHE OEJIoro CBeTa B CIHEKTP, M3YyYEHHE CBOICTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeaAMeTa B coOuparomie IuH3e,
HAOMO/IEHUE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB H3IYYCHHUS): CAMOCTOSITEIBHO
coOuparh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000PYIOBaHWSI, ONTUCHIBATH X0 OIBITA H
€ro pe3yibTaThl, POPMYITUPOBATEH BHIBO/IHI,

MPOBOANTHh TPH HEOOXOIAMMOCTH CEPHIO MPSMBIX H3MEPECHUU, OMpenessisi CperHee
3HauUeHUE H3MepsieMOl BeMUYUHBl ((OKYCHOE pacCTOSIHHE COOUparoe JUH3bI),
000CHOBBIBAThH BHIOOP CrIoco6a nu3mMepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

MPOBOANTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
OpsIMBIX  M3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IMIPH PaBHOYCKOPEHHOM
NBIDKEHUH 0e3 HavalbHOH CKOPOCTH, Tiepuoja KOJeOaHWHd MaTeMaTHudecKoro
MasTHUKA OT JUTMHBI HHUTH, 3aBUCHMOCTH yIjla OTPaXXCHHs CBETa OT yIJia MaJeHUs U
yria IpeloMIIeHUsl OT yrila MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHCHMOCTH
(U3HYECKUX BEITUYHH B BUJE TAOMUI] U TpadUKOB, JIeNaTh BBIBOJBI MO Pe3ylbTaTaM
UCCIICIOBAHWS,

MPOBOJIMTh KOCBCHHBIE HW3MEpPEHHUS (U3MUECKUX BEIWYMH (CpeaHsiss CKOPOCTh |
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO IaICHHS,
KECTKOCTh TPYKUHBI, KOOPDUIIUEHT TPEHUS CKONBKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa M TEepUOa KOJeOaHWH MATEeMAaTHYECKOTO W MPYKHUHHOTO
MasTHUKOB, ONTHYECKass Ccujga coOWparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJIHATH
U3MEpEHUs, CIenys MPEJIOKCHHON MHCTPYKIIMH, BBIYUCISITh 3HAUCHUE BEIMYUHBI U
AHAIM3UPOBATh TONYYEHHBIC pPE3YNbTaThl C Y4ETOM 3alaHHOM TOTPEIIHOCTH
W3MEPEHHI;



coOioaTh TpaBWja TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pasnyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJAOE TEJIO, TOUYEYHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb @aTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIUIOMETP, JATUYMKHU MOJIOKEHNUS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (poToanmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOAUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB IMPH PEUICHUH y4eOHO-
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbl JUIsl OCTPOEHUSI U300paK€HUN B IUIOCKOM
3epKajie 1 coOuparoleil JuH3e;

NPUBOAUTE TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O TMPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM i OOecredyeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYKarolleH cpese;

OCYIIECTBIISITh MOWCK HWHPOpManuu (usndeckoro conepxkanus B MHTepHerTe,
CaMOCTOSITENIbHO (DOPMYJIMPYsSI MOMCKOBBIA 3alpoC, HAXOJUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHINOIHEHUH YUEOHBIX 3a/laHM HAyYHO-IOMYJSPHYIO JIUTEpaTypy
(U3NYECKOTr0 CO/Ep)KaHUs, CIpPaBOYHblE MaTepHaibl, pecypcbl cetu HHTepHer,
BJa/IeTh NpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMauU
U3 HECKOJBKUX MCTOYHUKOB (U3UYECKOTO COAEPIKaHUs, MYyOJIMYHO TMpPeCTaBIsATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEI0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COMPOBOXKAATh BBICTYIUIGHHE Tpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.®du3uka u e€ poJib B NO3HAHNH OKPY:KaI0LIero Mupa
bu6mmoreka [IOK
1.1 o - 2 0 0
FISHIE - HayKa © fipupone https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 0 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO]T MO3HAHUS 2 0 1 bubmorexa IOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2.11lepBoHayanbHbIe CBeICHHUS O CTPOCHMH BeIECTBA
bu6mmorexa [IOK
2.1 C 1 0 0
TPOCHHE BetiecTRa https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICMICTBUE YaCTHI] ’ 0 | bubmuorexa [JOK
’ BENIECTBA https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 1 0 htI/tIp::I;I/(r);.GeI;ascIi).ru 17£416194
Hroro no pazneny 5
Paznen 3./IBu:xeHMe U B3auMojielicTBUE TeJl
b K
3.1 MexaHUUECKOE IBMKEHUE 3 0 0 nomorexa 110

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

3.2 Huepuus, Macca, IJIOTHOCTD 4 bubmmorexa [IOK
' Pt : https:/m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuia. B . 14
g, BHpT Cit https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znea 4./laBjieHne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBiaeHus TBEPAbIMUA 3 bubmumoreka [IOK
) TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTU U Ta3a Ha OrPYKEHHOE 7 bubnnorexka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5.PaGora u MOIIHOCTB. JHeprus
bu6nmoreka [JOK
51 Paora u MOIHOCTE 3 https://m.edsoo.ru/7f416194
59 H 5 bu6mmoreka [IOK
' POCTRIC MOXAHISMEL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 CXAMICCKAL SHepritt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KVIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaunMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.TenoBLuIesiBJeHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 Bubmmorexa LOK
' P HI https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 2 5
CTIOBHIC HPOECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2.9/iekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | | bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT 7 I 2 1 7
OCTOSTHHBIN AIEKTPUUECKUN TOK 0 hitps-//m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHHTHDIC ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Htoro mo pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5



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 KVIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.MexannuecKuesiBJeHHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 | | bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 2 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHBL CoXparem https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.MexaHnnveckue KoJjed0aHusi M BOJTHbBI
bu6nmoreka [JOK
2.1 M 7
CXAHUHECKHE KONCOaHHA 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 1
CXAHHCCKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.2/eKTpOMarHuTHOE 1M0Ji€ H JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 ) bubnmoreka [JOK
’ AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3znen 4.CBeToBbIesSIBJICHUS
bu6mmoreka [IOK
4.1 3 6 0 2
AKCOHBL PACTIpOCTPATICHIA CBETA https://m.edsoo.ru/7f41a4a6



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

bubmuorexa [JOK

4.2 JI (0] 6 3
HHSBLIT OITHACCAC TPHOOPST https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 aznokeHue 0eIoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3zgen 5.KBanToBbIe IBJICHUSA
5.1 Hcnyckanue U MOTIOIEHNE CBETA AaTOMOM 4 1 bubmmorexa [OK
) Y H https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> Crpoenne aromHoro spa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 7lnepubie peakiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6.11oBTOpHUTEIBHO-0000 1A IIUITMOY Ib
6.1 [ToBTOpEHUe u 06001IeHNE COAEepKAHUS 9 ) bubnnorexka [JOK
' Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE

Ne JlaTa
uudposbie
n/ Tema ypoka Bcer  Kontpoabhbiepado IIpakTuueckuepado  H3Yy4eH
oOpa3oBaTe/ibHbIE

n 0 ThI ThI us
pecypcnl

®u3nka — HayKa 0 IpUpo/e.
SIBrenus npupoabl. Pusnyeckue 1 0 0
SBIICHUS

Mexanndeckue, TeIIOBEIE,
AJIEKTPUYECKUE, MAaTHUTHBIE, 1 0 0
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®uznyeckue BEINYMHBI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOILN
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak (hu3uka u npyrue ecrecTBeHHbIE

HAyK{ U3Yy4aroT IIPUPOLY. bubnuoreka [IOK
EctecTBeHHOHAYUYHBIN METO] 1 0 0 https://m.edsoo.ru/ffO9f

no3HaHus. Onucanue GU3nYecKux 72a
SIBJIEHUH C IIOMOIILIO MOJEIEN

VYpok-uccnenosanue "[Iposepka

TUIOTE3bI: JATBHOCTD MOJETA

LIapuKa, MyIEeHHOro 1 0 1
TOPU30HTAIIbHO, TEM OO0JIbIIE, YEM

OoJbIre BhICOTA MycKa"



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

Crpoenue BemiectBa. OMNbITHI,

bubnunoreka LIOK

7 JIOKa3bIBAIOIIUE JUCKPETHOE https://m.edsoo.ru/ff09f
CTPOECHHUE BEIIECTBA ela
bubnunorexa LIOK
8 JIBr>KeHME YacTHIl BEIECTBA. https://m.edsoo.ru/ff0a0
13e
VYpoxk-uccienopanue «OMbITHI 1O
9 HaOJIFOJICHUIO TEILJIOBOTO
pacuIupeHus Ta3oB»
10 ArperaTHble COCTOSIHUS BELECTBa
KontponsHast pabota Ha Temy.
B3anmMocBs3b MeX1y CBOMCTBaMHU
BEIIIECTB B Pa3HBIX arperaTHbIX bubnuoreka [IOK
11 COCTOSIHUSIX U UX https://m.edsoo.ru/ff0a0
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. 378
Oco0eHHOCTHArPETaTHBIXCOCTOSTHHIMA
BO/IbI
MexaHn4deckoe IBHKEHHE. bu6nmorexa LIOK
12 PaBHOMEpHOE M HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a0
JIBIDKECHHUE 5¢c6
bubmmoteka IIOK
13 Cxkopoctb. Enunuiiel ckopoctu https://m.edsoo.ru/ff0a0
19¢
but6mmoreka [IOK
14 Pacuer nmyTu u BpeMeHU BUKEHUS https://m.edsoo.ru/ff0a0
aed
Wuepuus. 3akoH HHEPLMH. bubmuorexa [JOK
15 BzaunmopeicTue Ten Kak npuurMHa https://m.edsoo.ru/ff0a0

HN3MCHCHUA CKOPOCTH ABUIKCHUSA TCII

cl0



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

ITInotHocTh BemiectBa. Pacuer

bubnunoreka LIOK

16 Macchl U 00beMa Teja 1o ero 1 https://m.edsoo.ru/ff0a0
IJIOTHOCTH fee
JlaboparopHnas pabota
17 «Onpenenenue MIOTHOCTH TBEPAOTO 1
TeIa»
Pemenue 3agau no reme bubmmorexa LIOK
18 " " 1 https://m.edsoo.ru/ff0al
InoTHOCTH BemecTBa
23c
Cuna xak XxapakTepUCTHKa
19 B3auMoaercTBua Teil. Cuita 1
yrnpyroctd. 3akoH ['yka
JlaboparopHnas pabota «3ydenue
3aBUCHUMOCTH PACTSKEHH
20 1
(medopmariun) NpyKUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenune Tarorenus. Cuma TSHKECTH 1
CBsI3b MEX1y CHIION TSAXKECTH U bubnmnorexa [JOK
22 Maccoii Tena. Bec Tena. Pemienune 1 https://m.edsoo.ru/ff0al
3aga4 oo reMe "Cua tsoxecta" 778
Cuna TspKecTH Ha IpYTUX IUIaHeTax. bubnuoreka [IOK
23 dusnuecKue XapakTepUCTUKU 1 https://m.edsoo.ru/ff0al
IUIAHET 502
bubnunorexa LIOK
24 Hsmepenue cuin. lunamomerp. 1 https://m.edsoo.ru/ff0al
8cc
but6mmoreka [IOK
25 Becrena. HeBecomocth 1 https://m.edsoo.ru/ff0al

718



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

CrnosxxeHue AByX cuil,

bubnunoreka LIOK

26 HaIlPaBJIECHHBIX IO OJTHOM MPSIMOM. https://m.edsoo.ru/ff0al
PaBHOelcTBYIOIIAS CHIT a70
7 Pemienue 3anau 1o teme
"PaBHonelicTBytomast cui"
Tpenue ckobXKEHUS U TPEHHUE bubmuorexa [IOK
28 nokosi. Tpenue B nipupojie u https://m.edsoo.ru/ff0al
TEXHUKE b9c
JlaboparopHnas pabota «3yuenue
3aBUCHMOCTH CHJIbI TPEHUS bubnuoreka [{OK
29 CKOJIBKEHUS OT CHUJIBI IaBJICHUS U https://m.edsoo.ru/ffOal
XapakTepa CONpPUKaCAIOITUXCS cc8
ITOBEPXHOCTEM
30 Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CHIIbI
Pemenue 3agad mo remam: «Bec Bu6morexa LIOK
tenay, «I'paduueckoe n3oOpaxeHue
31 https://m.edsoo.ru/ff0al
cuim, «CuisDy, 4e0
«PaBHOIEUCTBYIOIIAS CUID» e
KonTposabHas paboTa no Temam:
«MexaHndecKkoe IBIKEHIE,
32 «Macca, II0THOCTELY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuabn»
but6mmorekxa [IOK
13 Hasnenune. CriocoObl yMEHBIIIEHUS U https://m.edsoo.ru/ff0a2
YBEJTUYCHUS JTABJICHHS
0a6
34 JlaBienue ra3za. 3aBUCUMOCTD bubnuorexa [{OK

JIaBJICHMS Ta3a OT 00bEMA,

https://m.edsoo.ru/ff0a2



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEeMIIepaTyphl

376

[Tepenada naBiaeHus TBEPIBIMH

bubnmorexa [IOK

35 TEJIaMH, JXUAKOCTSIMH U ra3aMH. https://m.edsoo.ru/ff0a2
3akon [lackans 5b0
JlaBiaeHue B )XHMAKOCTH U rase, bubnmoreka [IOK
36 BBI3BAHHOE JE€HCTBUEM CHUJIBI https://m.edsoo.ru/ff0a2
TSKECTH 718
Pemenue 3agau no teme «/laBnenue bubamorexa LOK
37 https://m.edsoo.ru/ff0a2
B JKHUJIKOCTH U Ta3e. 3akoH [lackams»
826
bubnunoreka LIOK
38 CooOmiaromuecs COCyIbI https://m.edsoo.ru/ff0a2
970
bubnunoreka LIOK
39 [MunpaBianueckuii mpecc https://m.edsoo.ru/ff0a3
136
40 Manomertpsl. IlopiiHeBoi
JKUJIKOCTHBIN Hacoc
AtMmocdepa 3eminu. [Ipuunnbl
CYILIIECTBOBAHUs BO3IYIIHOMN bubnmnorexa [JOK
41 0007109kH 3eMJTH. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2
aTMoc(hepHOTo JaBICHHS OT BBICOTHI bSa
HaJl ypOBHEM MOPs
Bec Bozmyxa. AtmocdepHoe buomrorexa OK
42 https://m.edsoo.ru/ff0a2
JIaBJICHUC bSa
N3mepenne armocdepHoro bubmmorexa LIOK
43 https://m.edsoo.ru/ff0a2

nasienust. OneiT Toppuuenin

da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTBH aTMOC(EPHOTO

bubnunoreka LIOK

44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2
MOpst fc4
Bapomerp-anepoun. AtmochepHoe bubmmorexa LIOK

45 https://m.edsoo.ru/ff0a2
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX fod

46 Pentenue 3amau mo teme "

ATtmocdepHoe naBieHue"
Jle¥icTBUE KUAKOCTH U ra3a Ha bubnuoreka [IOK

47 MOTPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3
ApxumenoBacuia 276
JlaGopaTtopHnast pabota BuGmorexa LIOK

48 «Onpez[ereHI/Ie BHT%HKHBaIOmeH https://m.edsoo.ru/ff0a3
CUJIBI, ICHCTBYIOIIEH Ha Teo, At
MOTPYKEHHOE B )KHUJIKOCTh)» -

JlaGopaTopHas paboTa 1o Teme
«Uccnenosanne 3aBUCHMOCTH Beca bubmmoteka IIOK

49 Teja B BojIe OT 00bEMa https://m.edsoo.ru/ff0a3
MOTPYKEHHON B )KHUJIKOCTh YaCTH 514
TeIa»

bubmmoteka IIOK
50 ILraBanue Tei. https://m.edsoo.ru/ff0a3
a9%6
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu

51 KOHCTPYHPOBAHHUE JIOJIKH U
OIpeieNieHne €€
rpy30H0AbEMHOCTH"

52 Pemenne 3agad mo remam: but6mmoreka [IOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

«IInaBanue cynosB.
BosnyxonnaBanuey, «/laBienue
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3
654

KontponsHas pabora o Teme
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN U

53 razoB»/Bcepoccutickas 0
MpoBepoYHas paboTa npu
MIPOBE/ICHUH C MCIIOJIb30BAaHHEM
KOMITbIOTEPA
bubnunoreka LIOK
54 Mexanunueckas pabora 0 https://m.edsoo.ru/ff0a3
82
bubnunoreka LIOK
55 MomHocTh. EMUHUITEI MOIITHOCTH 0 https://m.edsoo.ru/ff0a3
82
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAaEMOM Mpu 1
MOaBEME 110 JJecTHHUIE"
57 IIpocTeie MexaHu3Mbl. Peryar. 0
PaBHOBecue cui Ha peluare
Peruaru B TexHUKE, OBITY U BuGmorexa LIOK
58 MPHpOAL. Ha60paT0pHa${vpa60Ta 0.5 https://m.edsoo.ru/ff0a4
«HccnenoBanue ycioBUi 7%
paBHOBECHSI pbIUara -
Pemenue 3agad mo reMe «Y CI0BUS bubmorexa [IOK
59 0 https://m.edsoo.ru/ff0a4
paBHOBECHSI phIUara
8ab
60 Koad¢unment nonesHoro aecTust 0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/] HaknoHHOM
TUTOCKOCTHY

Pemrenne 3agau mo teme "Pabora,

bubnunorexa LIOK

61 somocts, KILT" Iclggs.//m.edsoo.ru/fan4
MexaHu4deckasi SHEpTusl. bubmuorexa [JOK
62 Kunerndeckas v noteHuaibHas https://m.edsoo.ru/ff0a4
SHEprus 252
. bu6nmorexa LIOK
63 3aKOH COXpaHEeHHsI MEXaHHUYECKON https-//m.edsoo.ru/ff0ad
SHEPTrUuu 360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIBLHOE OIPECIICHHUE
64 M3MEHEHUS KUHETUYECKOU 1
MOTEHIUATHHON PHEPTHH MTPU
CKaThIBaHUH TeJIa 10 HAKIOHHOM
IJI0CKOCTH"
KonTponbhas pabota mo Teme
«PaboTa 1 MOIIIHOCTb.
65 Oueprusi»/Beepoccuiickas
IpOBepOYHas paboTa mpu
IIPOBEJCHUH Ha OyMaXKHOM
HOCUTEJE
PesepBHslit ypok. Pabora ¢ bubnmoreka [JOK
66 TEeKCTaMu 1o TeMe "MexaHnudeckoe https://m.edsoo.ru/ff0a4
nBIKeHne" eeb
67 PesepHblit ypok. Pabora ¢ bubmuorexa [JOK

TekcTaMHu 110 TeMe "JlaBieHue

https://m.edsoo.ru/ff0a4



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TBEPBIX TEJN, )KUIKOCTEH U ra3oB"

ffe

68

PesepHbIii ypok. Pabota ¢
TekcTtaMmu 1o Teme "PaborTa.
MomHocTts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne JlaTa
Tema ypoka IlpakTHyecKkue o0pa3oBaTe/bHbIC
n/m Bcero = KoHTpo/bHBIEPaOOTHI H3y4eHust
padoThbI pecypchl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN bubnmoreka [JOK

1 1 0 0
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pazmep aTOMOB U

2 Pasvep 1 0 0
MOJIEKYJT
Mopenu TBEpAOTO, KUJIKOTO

3 a 5 P a N | 0 0 bu6mmoreka [IOK
1 1a3000pa3HOro COCTOSIHUI

P https://m.edsoo.ru/ff0a540e

BEILECTBA
OO0BsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSHUMN

4 P 1 0 0
BEI[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEeOpUH

5 Kpucrannuueckue u | 0 0 bubnnorexka [JOK
amopQHbleTena https://m.edsoo.ru/ff0a5800
CmauuBaHue u

6 . oc 1 0 0 bu6mmoreka [IOK
KamUIIPHOCTb.

P https://m.edsoo.ru/ff0a5530

IToBepXHOCTHOE HATSKEHUE

7 TennoBoe pacipeHue u 1 0 0 bubnuorexa [IOK
cXKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 PATYP 1 0 0
TEMIIEpaTypbl CO CKOPOCTHIO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TCIIJIOBOT'O ABUXKCHUA YaCTUIL

BHyTpenusis sHeprusi.

TEIJIOEMKOCTH BellecTna"

9 CnocoObl U3MEHEHUS brbmiorexa LHOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHepruu
10 Buael Teronepenauu Bubmmorexa LOK
https://m.edsoo.ru/ff0a6412
KontponbHas padora Nel o
11 TeMe I')'CTpoeHEE: BEIIECTBA. bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
Tennoskie saBacHUA"

12 KonuuecTBo TEMnoOTHI. bu6mmorexa [IOK
VnenbHas TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
JlaGopaTopnas pabora

13 "I/I3y‘Il)eHI/II; yCT;)oﬁCTBa Bubmiorexa LIOK

| https://m.edsoo.ru/ff0a72fe
KaJIOpUMETPA
VYpaBHEHHE TEILIOBOTO
14 6251cha. TennmooomeH u bubmiorexa IOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue siBICHUS
15 TennoogMeHa pu bubmmorexa HOK
. https://m.edsoo.ru/ff0a6a98
CMEITMBAaHUH XOJIOJTHOUN M
ropsiuei BobI"
Pacuer konndecTBa TEIIOTHI,
HEOOXOAMMOTO JIJIs

16 HarpeBaHus Tena u
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota ) BuGmmorexa LOK

17 "Onpenenenue yaenbHOU

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

18

DHeprus TomMBa. Y ienbHas
TEIUIOTa CrOpaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

19

20

21

3aKOH COXpaHEHUs U
[IpEBpALIECHUs SHEPTUHU B
TCIIOBBIX IIpoLeccax

[InaBneHue U OTBEpICBaHME
KPUCTAJUTMYECKUX TEJl.

VY aennHas TEIIOTa
ILIaBJIEHUS

[TapooOpa3zoBanue u
KoHAeHcanus. Mcnapenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

22

Kunenne. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCAllMH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

23

24

BuiaxxHoCTh BO31YXA.
JlaGopatopHas paboTa
"Onpenenenue
OTHOCHUTEJIbHOM BIIQXKHOCTH
BO3qyXa"

Pemenue 3agad na
OTpeieNIeHUe BIAXKHOCTH
BO3/yXa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

25

[TpuHIMIIBI pabOTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuna. JIBurarens
BHYTPEHHETO CTOPAHHUS

26

KII] TenmoBOro nBuratesns.
TernoBble ABUTATENN U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3al[UTa OKPYKAIOIIEH Cpeabl

27

28

29

Penrenue 3amad mo reme
"TeruIoBbIE SIBICHUS.
W3meHeHue arperaTHbIX
COCTOSHUM BemecTna"

Kontponbnas pabora Ne2 mo
teme "TemnoBbie sIBICHUS.
W3meHeHune arperaTHbIxX
COCTOSIHMI BeniecTa"

Onexkrpuszanus Ten. J[Ba poga
ANEKTPUUYECKUX 3apsI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

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

30

Ypok-uccnenoBanue
"DneKTpu3anus Te
MHIYKUUEH U IIPU
CONPUKOCHOBEHUU"

31

Bzaumoneiictere
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUECKOE TIOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
[IpuHnMn cynepno3unun
JJIEKTPUYECKUX T10JIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenn snektpuyeckux
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue atoMa

HpOBO,Z[HI/IKI/I " JUDJICKTPUKHU.

3aKOH COXpaHEHHUS
IIEKTPUIECKOTO 3apsa

Pemenue 3amau Ha

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

IIPUMEHEHNE CBOMCTB
JNEKTPUYECKUX 3apsAI0B

https://m.edsoo.ru/ff0a90cc

KonTtponpsHas padora Ne3 mo
TeMe "DIeKTpuuecKue

36
3apsiibl. 3apsKEHHBIC Tela U
WX B3auMoOJieicTBUS"

DJIEKTPUUYECKUH TOK, YCIOBUS

37 €ro CyLIECTBOBAHUS. bubnmoreka [JOK
HcTounuku 31eKTpuyecKoro https://m.edsoo.ru/ff0a95a4
TOKa

18 DnekTpuyecKas Lemb U eé
COCTaBHBIE YaCTH
DJIEKTPUUECKUI TOK B

39 MeTaJIJl;)aX JKAIKOCTIX U bubmorexa [IOK

’ https://m.edsoo.ru/ff0a9838
razax

40 JleficTBUSI DIIEKTPUUECKOTO bubnuoteka [JOK
TOKa https://m.edsoo.ru/ff0a96b2

41 Cuia Toka. U3mepenne cuiibl bubnnoreka [JOK
ToKa" https://m.edsoo.ru/ff0a8bd6
JlaGoparopHas paboTa

42 "COopKa 3JeKTPUIECKOil
LEMU U U3MEPEHUE CUIIBI TOKA
B €€ pa3JIMYHbIX y4yacTkax"

43 DIIEKTPUUECKOE HAIPSKEHNUE. bubnmnoreka [JOK
H3mepenne HanpsKeHus. https://m.edsoo.ru/ff0a9%e14
ComnpoTHuBiIeHHE TPOBOTHUKA.

44 Yneibﬁoe conpOTI/I:BneIfI/Ie bubmmorexa LOK

https://m.edsoo.ru/ff0aa738
BEIIECTBA
45 3aBUCUMOCTD CHUJIBI TOKA OT bubmuorexa [JOK



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ieru

https://m.edsoo.ru/ff0aad4a

JlaboparopHnas pabota
"N3mMepeHue conpoTUBICHUS

46 IIPOBOJIHUKA. [3yueHune bubmorexa HOK
. https://m.edsoo.ru/ff0aa738
MIPUHIIAIIA JCHCTBUS
peocrara"

A7 ITocnenoBarenbHOE bubmuoreka [JOK
COCIMHEHHUE TMPOBOIHUKOB. https://m.edsoo.ru/ff0aa04e
JlaGopaTopHnas pabota
"NU3Mepenne HalpsKeHUs Ha bubnnoreka [JOK

48
pa3IMYHBIX y4yacTKax https://m.edsoo.ru/ff0aaaS8
nocJje0BaTeIbHON 1enu"

49 [TapannensHOE cCoeTMHEHUE
MIPOBOJHHUKOB
JlaboparopHas pabota

50 "I/I?,y‘II)eHI/IIe) HaPEHHGHLHOFO bubmmorexa LIOK

| https://m.edsoo.ru/ffO0aadle
COEIMHEHUS IPOBOJHUKOB
Pemenue 3agad Ha
npuMeHeHue 3akoHa Oma Juist bubnnorexka [JOK

51
pPa3IUYHOTO COCTUHECHHUS https://m.edsoo.ru/ffO0aaf8a
MIPOBOTHHKOB
PaGota u momrHOCTB

52 BHGKTpI/I‘IeCKI:FO TOKa. 3aKOH bubmmoreia OK

https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHas paboTa

53 "Omnpexnenenue paboThl U bubnuorexa [IOK
MOUIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"

54 DNIEKTPUUYECKHE LIETTH U bubnmoreka [JOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

HOTPEOUTEIH AIMEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

https://m.edsoo.ru/ff0ab660

Pemenue 3agau no reme
"DIeKTpUUECKHE 3apsibl.
3apspKeHHbIE Tea U UX

bubmuoreka [JOK

3 B3aUMOJENUCTBU. https://m.edsoo.ru/ff0abd2c
[ToCTOAHHBIN JIEKTPUUECKUI
TOK
KonTtponpsHas padora Ne4 mo
56 TeMe EQHGKTPIE‘IeCKI/Ie bubmmoreia LIOK
" https://m.edsoo.ru/ff0abea8
SBIICHUS
5 [TocTostHHBIE MArHUTHI, UX
! B3aWMO/ICHCTBUE
S| Hoysenme roreh Bumorer LLOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
OmneiT Opcrena. MarautHoe
59 10JIE JEKTPUUYECKOTO TOKA bubnmnoreka [JOK
MarsuTtHoOe 110J1e KaTyLIKH ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
MarnutHoe noie.
MaruaurtHoe 1mojie 3eMiIn 1 bu6nmoreka [JOK
60
€ro 3Ha4YCHME IS )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emie
IIpumeneHne
AJIEKTPOMArHUTOB B TEXHUKE. BuGmorexa LOK
61 JlaGoparopHas paboTa

"N3yuenue neiicTBus
MardHUTHOTO MOJIS Ha

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac74a

MIPOBOJIHUK C TOKOM"

62

DIIEKTpOABUTATEIIb
ITOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
ANEKTPOJABUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

67

OmnbiTel @apazes. 3akoH
AJIEKTPOMATrHUTHON
uHaykuuu. [pasuino Jlenna

Onekrporenepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
WUCTOYHUKAX SHEPTUU

Pemenne 3amau mo reme
"DnexkTpuueckue u
MArHUTHBIE SBJIeHUS"

HToroBast KOHTPOJIbHAS
pabota/ Beepoccuiickas
poBepoyHas paborta
PesepBHblit ypok. Pabora ¢

TEKCTaAMHU 110 TEME
"TerutoBble ABICHUA"

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PesepsHslit ypok. Pabora ¢
TEKCTaMH TI0 TeMe
"IlocTostHHBII
ANEKTPUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

6 8

12



9 KVIACC

Ne
n/n

Tema ypoka

Mexanuueckoe
IIBIDKCHUE.
MarepuanbHas TOUKa

KoanuecTBo 4acoB

Bcero  KoHTpOJILHBIEPAOOTHI

IIpakTHyeckuepadoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTejibHbIE

pecypchl

Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXAHNYECKOTO
JIBMOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
MIPSMOJIMHEMHOE
JIBUKEHUE

HepasHomepHoe
MIPSAMOJIMHEMHOE
newkenue. CpenHss u
MIHOBEHHAas1 CKOPOCTh

IIpssmMonuneitHOE
PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE

KonTtponbHas pabora
CxopocTb
IPSMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
neuxenus. ['padux
CKOPOCTH

JlaGopatopHnas pabora
"Onpenenenune

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

YCKOpEHHUSI Tea Mpu
PaBHOYCKOPEHHOM
JBHIKEHHUH T10
HaAKJIOHHOM INIOCKOCTH"

CBo0OoaHOE najeHne

8 ten. OnbiTel [Nanues
PaBHOMepHOE
JBUKEHUE T10
9 okpyxHoctu. [lepuon u bubnnorexka [JOK
yacToTa oOpaiieHus. https://m.edsoo.ru/ff0ael176
JInneliHas u yrimosas
CKOpPOCTH
10 LenTpocTpemMuTensHoe
YCKOpEHHUE
[TepBrlii 3ak0H
11 HL?OTOHa. Bexkrop bubmorexa HOK
https://m.edsoo.ru/ff0ae612
CUJIBI
Bropoii 3akoH
12 HrrotoHna. bu6mmoreka [JOK
PaBHoOpelicTBYyrOIIAs https://m.edsoo.ru/ff0ae72a
cuia
13 IZI; :::H?KOH bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae982
Cynepno3unus cui
Kontponbnas padora "
14 HpI/IMI;HeHI/Ie SEKOHOB Bubmiorexa LIOK
https://m.edsoo.ru/ff0aebbe
HeroTona"
15 Cuia ynpyrocru. bubnmnoreka [JOK
3axonl yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Teme «Cuiia

YOPYTOCTH»
Jlaboparopnas pabota
17 «Onplc)a/:[eniﬂnep brbmiorexa HOK
https://m.edsoo.ru/ff0aee28
KECTKOCTHU TIPYKHHBD
18 Cuna Tpers bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3amad mo bu6mmoreka [IOK
teme «Cuina TpeHus» https://m.edsoo.ru/ff0afa26
Jlaboparopuas pabota
20 "Onpenenenue bubnuorexa [JOK
KO3 pUIHEeHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUS"
Pemenue 3amau no
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuina
TpeHUs"
Cuia TSKECTH U 3aKOH
2 BCEMHUPHOI'O TATOTECHMUS. bubnnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0af044
CBOOOJHOTO MaJeHUS
VYpoxk-koHpepeHuus
"JIBrKeHHE TEN BOKPYT
23 rPaBUTALMOHHOTO
nentpa (ConHeuHas
cuctema). ['amaktuxu"
Pemenwne 3anaq mo
24 Teme "Cuiia TSOKeCTH U bubmmoreia OK

3aKOH BCEMUPHOT'O

https://m.edsoo.ru/ff0af5{8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

TaroTeHusa"

25

26

[TepBas kocMHuUecKas
CKOPOCTb.
HesecomocTts n
neperpy3ku

PaBHOBecue
MaTepUaIbHOW TOUKH.
AOcomoTHO TBEPIOE
teio. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpaiieHus. MoMeHT
cuibl. LleHTp TspKecTn

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHOBecue
MAaTepHAIbHON TOYKH.
AOGCOIIOTHO TBEPIOE
teno. PaBHoBecue
TBEPIOTO TeJIA C
3aKpEMJIEHHON OChIO
BpaieHus. MoMeHT
cwisl. LleHTp TsKECTH
Pemenue 3anaq no

TeMe "MOMEHT CHIIBL.
Hentp TsixecTn"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

IloaroroBka x
KOHTpPOJIbHOM paboTe
10 TEME
"MexaHn4ecKoe
JIBIDKEHHE.
BzanmoneiicrBue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0408



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

31

32

KonrponsHas pabora
110 TEME
"MexaHH4YeCcKoe
JIBHKEHHE.
BsaumogeiictBue Ten"

Nmnynsc Tena.
Nmnynbe cumbl. 3akoH
COXPaHEHHUS UMITYJIbCA.
VYupyroe u Heynpyroe
B3aNMO/ICHCTBUE

Pemenue 3agay no

TeMe "3aKoH
COXpaHEHUs UMITyjbca"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ffObQ7fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢

33

VYpoxk-koHpepeHuus
"PeakTUBHOE JBH)KEHUE
B IIPUPOJIEC U TEXHUKE"

34

35

36

37

Mexanuueckasi pabota
1 MOIIIHOCTH

Pabota cuibl TsKECTH,
CWJIBI YIIPYTOCTHU U
CHJIBI TPEHUS

JlabopartopHnast pabota
«OrnpeneneHue padoThI
CHWJIBI TPEHUS TIPU
paBHOMEPHOM
JBUKCHHUH TeJa 0
TOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs13b DHEpPIUM U
paloTHI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0a84

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TloreHuunansrHas
SHEprus

38

39

40

Kunernueckas
sHeprus. Teopema o
KMHETUYECKOU SHEPrUu
3aKOH COXpaHEHUs
SHEPIUH B MEXAHUKE
JlaGopaTopHas pabora

((HSyquI/Ie 3aKOHa
COXpaHCHHA DHCPIrUun»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0c32

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoE
ABUXXCHHUEC U €TI0
XapaKTePUCTHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aTyxaromue
KoJieOaHusI.
BeiHyX/1€HHBIE
koJniebanusi. Pesonanc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MaremMaTnueckul u
NPY>KUHHBIA MasiTHUKU

Ypoxk-uccienoBanue
«3aBUCUMOCTD MIEPHOJIA
KosebaHuii oT
AKECTKOCTHU MPYKUHBI U
MAacChI Tpy3a»

[IpeBparenue sHepruu
MIPU MEXaHUYECKHIX
KOJIEOaHUAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

46

JlabopaTopHas pabota
«Onpenenenue
4acTOTHI U TIEproOJa

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



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

KOJIeOaHu
IPYKHHHOTO
MAasTHUKA»

47

Jlaboparopnas pabota
«IIpoBepka
HE3aBUCHUMOCTH
nepuo/ia KojieoaHui
rpy3a, IOJBEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

MexaHUYecKHe BOJIHEL.
CBoiicTBa
MEXaHUYECKUX BOJIH.
IIpononbHbIE U
MOIEPEYHbIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHuus
"MexaHHn4YeCKHE BOJIHBI
B TBEPIOM TEIIE.
CelicMuyecKkye BOJTHBI"

50

3BYK.
Pacnpoctpanenue u
OTpa)keHUE 3ByKa

51

52

53

Ypoxk-uccienoBanue
"HaGmtonenue
3aBUCHMOCTH BBICOTHI
3BYKa OT YaCTOTHI"
I'poMKkoCTb 3ByKa U
BBICOTA TOHA.
AKyCTHUECKUI
pEe30HaHC

VYpoxk-koHpepeHus

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

"V nbpTpa3Byk u
HH(]Pa3BYK B IPUPOJIC
H TeXHUKe"

https://m.edsoo.ru/ffOb23ca

54

IToaroroBska k
KOHTPOJILHOM paboTe
1o TeMe "3aKOHBI
COXpaHEHHS.
Mexanndeckue
Kosie0aHus U BOJHEI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas padota
1o TeMe "3aKOHbBI
COXpaHEHHUS.
MexaHu4yeckue
Koyie0aHus U BOJHEI"

56

DNeKTPOMarHuTHOE
noJe.
DNeKTPOMarHuTHHIE
BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0b2abe

57

CaoiicTBa
AEKTPOMArHATHBIX
BOJIH

58

VYpok-koHpepeHus
"[MIkana
3J'IeKTpOMaFHI/ITHBIX
BoiH. Mcnonn3oBaHme
3J'IeKTpOMaFHI/ITHBIX
BOJIH JJIS1 COTOBOM
cBsa3n"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypoxk-uccienoBanue
"N3y4yeHue cBONCTB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

QJICKTPOMArHUuTHBIX
BOJIH C IIOMOIIIBIO

MOOMIBHOTO TenedoHa"

60

Pemenue 3amay Ha
ONPEACIICHUE YaCTOThI
" JJIMHBI
3JIEKTPOMArHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas
pHUpoJa CBETA.
CkopocThb cBeTa.
BostHOBBIE CBOMCTBA
CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBeTa.
[IpssmonuneHoe
pacrpocTpaHeHue
cBeTa. 3aTMEHHS
Connua n Jlynst

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXKEHUS
cBeTa. 3epkaia.
Pemenue 3amau Ha
MPUMEHEHHE 3aKOHA
OTpakKeHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomienne cpera.
3aKoH TpeIOMIICHUS
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHYTpEeHHEE
OTpa)XK€HUE CBETA.
Hcnonp3oBanue
IIOJIHOT'O BHYTPCHHETO

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTpaXEHUS B
ONTUYECKUX
CBETOBOJIAX

66

67

68

Jlaboparopnas pabota
"UccnenoBanue
3aBHCHMOCTH yTJIa
MIPETOMIICHUS
CBETOBOTO JTy4a OT yTJjia
MaJIeHUs Ha TPAHMIIC
"Bo3yx-crexno""
Ypok-koHbepeHIus
"Mcnonap30BaHue
MIOJIHOTO BHYTPEHHETO
OTPaKEHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS
CBS3B"

JInmu3el. Onrudeckas
CuJia JTUH3bI

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0b3f2c

69

[Toctpoenue
M300pakeHUH B JIMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a

70

JlaGopartopHnast pabota
"Onpenenenue
(hOKYCHOTO PaCCTOSTHHS
Y ONITUYECKOM CHJIIbI
cobOupatomien TUH3HI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

71

72

VYpok-koHpepeHus
"OnTuyeckue
JIMH30BBIE TPUOOPHI"

I'ma3 xak onTudeckas

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

cucrema. 3peHue

https://m.edsoo.ru/ff0b4684

73

74

75

Ypok-koH(pepeHIus
"edextol 3penus. Kak
COXPaHUTH 3peHue"

Pasnoxxenune 6enoro
cBeTa B CIEeKTp. OMBITHI
Hrrorona. Croxxenne
CHEKTPaJIbHBIX LIBETOB.
Jucnepcus ceera

JlaGoparopHnas pabora
"OnbITHI 1O
Pa3IoKeHUIo Oenoro
CBETa B CIIEKTP H
BOCTIPHSITHIO LIBETA
MIPEIMETOB TIPU UX
HaOJIIOICHUH Yepe3
1[BETOBbIE (hUIBTPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcOe2a

76

YPOoK-nIpaKkTUKyM
"BoHoBbIE cBOMCTBA
CBeTa: IUCIEepCHUs,
uHTepPepeHus u
nudpaxus"”

77

78

79

Omertel Pesepdopna u
IJIaHeTapHasi MOJENb
aToMa

IToctynatsl bopa.
Mogens aroma bopa

Hcnyckanue u
MOTJIOLIEHUE CBETA
atoMoM. KBaHTEL

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc12a8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc144c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

JInHenuaTele CIIEKTPBI

YpoK-npakTUKyM

" bubnuorexa LIOK

80 Habmozerme ) https:/m.edsoo.ru/ff0c1550
CIIEKTPOB UCITyCKaHUS

21 PagnoakTuBHOCTE U €6 bu6mmoreka [IOK
BUJIBI https://m.edsoo.ru/ffOc1672
CtpoeHne aTOMHOTO

2 a II)) a. HyKkriomas bubmmoreka [JOK

https://m.edsoo.ru/ffOc18ac
MOJICTIb
N R Buamorera LIOK
https://m.edsoo.ru/ffOclal4
H3oToms!
Pemenue 3ama4d mo
84 TEME: "Pa)mI([)aKTHBHLIe bubmorexa HOK
" https://m.edsoo.ru/ffOc1b4a
MpeBpaIICHUs

85 Ilepuon nonypacnana
VYpok-koHpepeHus

26 "PamroakTUBHBIE bu6mmoreka [IOK
W3JIY4eHHS B TIPUPO/IE, https://m.edsoo.ru/ff0c2126
MEJIHIIHE, TEXHUKE"

SnepHble peakuuu.

%7 3aKOHBI COXpaHEHUS bubnuoteka [JOK
3apsJI0BOTO U https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCET
OHeprus cBI3U

88 aTonEHLIX anep. Cs3p Bubmiorexa LIOK

https://m.edsoo.ru/ffOc1d7a
MAacChI U DJHEPTHH
29 Pemenue 3amad mo

teMe "SnepHbie



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

peakuun"

90

91

Peaknuu cuuTe3a u
JIEJICHUS SIACP.
Hcrounuku sHepruu
ConHua u 3B€311
Ypok-koH(pepeHus
"SAnepHas sHEpreTUKa.
HeicTBus
PaIOAKTUBHBIX
W3JIy4YEHHI Ha )KUBbIC
OpraHusmsl"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1e88

92

IloaroroBka k
KOHTpPOJIbHOM paboTe
10 TEME
"DJIeKTPOMarHuTHOE
IoJIe.
DNeKTpOMarHuTHHIE
BoJIHBI. KBaHTOBEIS
SABJICHHS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponbnas padora
o TeMe
"DIIeKTpOMarHuTHOE
noJe.
DNeKTpOMarHuTHbIE
BOJIHBL. KBaHTOBBIE
SIBJICHUS "

[ToBTOpEHME,
obob11eHue.
JlaGopaTopHbie paboThI

0 KypCy

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

"BzaumoneiictBue Ten"

95

[ToBTOpEHME,
0000meHue. Pemenue
pacyeTHBIX U
KaueCTBCHHBIX 3a1a4
o teMme "TennoBbie
npouecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEHME,
0000menue. Pemenue
pacyYeTHBIX U
KauyeCTBCHHBIX 3a1a4
o teme "KIIJ]
TEIUIOBLIX ABUrareici"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHME,
o6o6menue. Pemenne
pacueTHBIX U
KAaueCTBEHHBIX 3a7a4
o teme "KIIJ{
ANEKTPOYCTaHOBOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEHME,
o0o01ieHue.
JlaGopaTopHble paboThI
1o kypcy "CBeroBble
ABJIeHNA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpEHME,
0606mmeHnue. Pabora ¢
TEKCTaMH IO TeMe
"3aKOHBI COXpPAHEHUS B
MexaHHuke"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHME,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

0000menue. Pabora ¢
TEKCTAMU 110 TEME
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82

101

IToBTOpEHME,
00006menue. Pabora ¢
TEKCTaMH 110 TEME
"CBeTOBEIC SIBICHHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpEHME,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"KBanToBas u snepHas
¢duszuka"

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27
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HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTaThbl 0CBOCHUSN

OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111€ero

o0pa3oBanus (7 Kjacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[lpoBepsieMble  TpEAMETHBIE  PE3YJIbTaThl  OCBOCHHS  OCHOBHOM
00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHMUsI

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3ianyaTh SBJICHMS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh TPOSIBIICHHME HM3YyYCHHBIX (U3MYECKHX  SBICHUHA B
OKpY’KarollleM MHpE, B TOM 4uciie (pU3ndecKue SBICHUS B MPUPOIE, MPU
9TOM MEpPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBICHUIN

1.4

OIKCBIBATh U3YYCHHbIE CBOMCTBA TeN U (PU3UYECKUE SBICHUS, UCIIONIb3YS
¢usznueckue BEIMYMHBI, [pPU OMNMCAHUU MPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCTIOIb3YEMbIX BEJIMYMH, UX 0003HAYECHUS U €IMHHIIbI
(GU3NYeCKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO
¢u3nUecKyr0 BEIMYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5

XapaKkTepU30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W TIPOLIECCHI,
WCIIONb3Ysl M3YYEHHBIE 3aKOHBbI, IpU OTOM J1aBaTh  CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMKMCHIBATh €70 MATEMAaTHYECKOE BBIPAKEHNE

1.6

OOBSACHATh (PU3NYECKHE SBIEHUS, TPOLIECCHl M CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMl IIPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsiIcCHEHHE U3 1 - 2
JIOTMYECKUX IIaroB ¢ OMopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemare pacyeTHble 3aadyd B | - 2 NEHCTBUS, MCIONB3Yys 3aKOHBI U
(dbopmyIbl, CBsA3bIBatONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHA 33J]auyl 3alMChIBaTh KPaTKoe YCIIOBHE, MOJCTABIATh (pU3NUECKHE
BEJIMYMHBI B (POPMYJBl U MPOBOJIUTH PacueThl, HAXOJUTh CIPaBOYHBIE
JTaHHbIe, He0OXOAUMBIE JUIS peIIeHUs 3a7ay, OLUEHUBATh PEATUCTUYHOCTD
MOJTy4eHHOU (PU3NUECKON BEITMUUHBI

1.8

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOUIH
($U3MUEeCKUX METO/I0B, B ONTMCAHUN MCCIIEOBAHUS BBIACIATH POBEPIEMOE
npennoyiiokeHue  (Tumoresy),  pas3auyarb W UHTEPIPETUPOBATH
MOJyYeHHBIH pe3ynabTaT, HAXOAWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3ysbTaTaM

1.9

NPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (PHU3WYECKUX SIBICHUH WIH
duznueckux CBOICTB Te: ¢dbopmynrpoBath IIPOBEpsiEMBIE
HPEATONI0KEHHUS, COOMPATh YCTAHOBKY M3 IPEITI0KEHHOT0 000py10BaHUS,
3aMMCBIBAThH XOJI OIBITA U (POPMYITUPOBATH BBIBOJIBI




1.10

BBIMIOJHATh MpPSIMbIE H3MEpPEHHUs C KCIOJIb30BAHUEM AaHAJOTOBBIX U
U(POBBIX MPHOOPOB, 3aMUCHIBATh IOKA3aHUS TNPUOOPOB C yUETOM
3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

IIPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTU OAHOM (U3NYECKOI BEIUYMHBI OT
JPYro ¢ UCIHOJIB30BaHUEM IPSMBIX HW3MEPEHHM, ydacTBOBATh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEJOBaHUS, COOMpaTh YCTAHOBKY U
BBIMOJIHATh M3MEPEHHUS, CIenys NpPeJIOKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yibTaThl IOJIyYEHHOH 3aBUCUMOCTH (DPU3MYECKUX BEIMYMH B BUJE
NPEUIOKEHHBIX TAaOMUIl U TpadUKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEI0BAHNS

1.12

IPOBOJUTh KOCBEHHBbIE U3MEpEHUs (U3NYECKUX BEJIWYMH, CIEHYs
NPEUIOKEHHOW WHCTPYKIUH: TPU BBIOJHEHUH H3MEPEHHHA COOMpaTh
SKCICPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIATH 3HAYCHHE MCKOMOMU
BEJINYUHBI

1.13

coOroaaTh MpaBuiia TEXHUKH 0€30MIaCHOCTH MPHU PadoTe ¢ JIaOopaTOPHBIM
o0opynoBaHruEeM

1.14

yKa3bplBaTh MPUHIUINbBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI  JEHCTBUS HU3YyYEHHBIX HOpUOOpOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OINMCAHMS, UCIIOJIb3Yys 3HAHUS O
CBOMCTBaX (pU3MUECKUX SBJICHUN W HEOOXOIUMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAUTH  TNpUMEpbl  (HAXOAWTh  HMHGPOpPMALMIO O  TIpUMEpax)
NPaKTUYECKOTO HCIONIB30BaHUS (U3NYECKUX 3HAHWHA B ITOBCEIHEBHOU
KHU3HU JUJIs1 oOecrieyeHust 6e30MacHOCTH NP 00pallleHuH ¢ nprudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMH, COXpPAHEHHUsS 30POBbS W COOIIIOJCHHS
HOPM 5KOJIOTHYECKOT'0 TMOBEICHUS B OKpYXKaIOLIeH cpene

1.16

OCYILECTBIISATh OTOOpP HCTOYHMKOB HMH(popManuu B ceTu HHTepHeT B
COOTBETCTBHUU C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIIMNXCS
3HaHUH MW TIyTeM CPaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
MH(pOpMaLIMIO, KOTOpas SBJISETCS NMPOTUBOPEUMBOM WM MOXKET OBITh
HEJOCTOBEPHOMI

1.17

MCIIOJIb30BaTh MPHU BHINOJHEHUH yYEOHBIX 3aJJaHUil Hay4YHO-TIOMYJSPHYIO
JIUTEpaTypy (HU3MUECKOTrO COJepKaHUs, CIIPAaBOYHBIE MATEPUAIIbI, PECYPCHI
cetu UWHrepHer, BianeTh NpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(YOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHWE MHCHMEHHBIE W YCTHBIE COOOINEHHUs Ha
OCHOBE 2 - 3 UCTOYHUKOB MH(MOpMAIUU HU3HIECKOTO COACP)KAHUS, B TOM
qrclie MyONUYHO [elaTh KpaTKUE COOOIICHHS] O pe3yibTaTrax IMPOEKTOB
WM  Y4eOHBIX HCCIEJOBAaHWUN, TMPU ITOM TPAMOTHO HCIOIB30BATh
W3YYCHHBI TOHATHHHBIN ammapar Kypca (U3MKH, COIMPOBOXAAThH
BBICTYIIJICHHE MPE3CHTAIMEH

1.19

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W MCCIEIOBAHUN paclpenensiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTABICHHBIMH 33Ja4aMU,
CIEIUTh 3a BBINOJIHEHWEM IIJlaHa JAEWCTBUM, aJeKBAaTHO OLIEHHWBAThH




COOCTBEHHBIH BKJIaqg B JACATCIIbHOCTD T'pYIIIIbI, BbBICTpAanWBAaTb
KOMMYHUKATHBHOC BSaI/IMOHGfICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYXKAIOIIUX

IIpoBepsiemble 3j1eMeHThI coaep:kaHus (7 Kiacc)

Kon Kon [IpoBepsieMble 2JIEMEHTHI COAEPKAHUS
paszznena JJIEMEHTa
1 OU3UKA 1 EE POJIb B IIOBHAHNHN OKPYXAIOILIEI'O MUPA

1.1 ®usuka - Hayka o mpupoze. SIBieHus npuponsl. Ousuyeckue
SIBJICHU: MEXaHUYECKUE, TEIUIOBBIE, IIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE

1.2 Ousnueckue BeTMUUHBL. M3MepeHne (QHU3UYECKUX BEITHYHH.
dusnyeckue puOOpBHI. ITorpemHocTs U3MEpEHUN.
MexnyHapoiHas cucTemMa eIMHULL

1.3 EcrecTBeHHO-Hay4yHbIE ~ METOJ  IO3HAaHUA:  HaOJIOJIEHUE,
[IOCTAHOBKA  HAay4YHOIO BOIIPOCA, BBIIBWKEHUE THIIOTES,
9KCIIEPUMEHT 1o IIPOBEpKE TUIOTE3, 00BsICHEHHE
Ha0JII0aeMOr0 SIBJICHUS

14 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5 [IpakTuyeckue paboTHI:
N3mepenue paccTossHAN.
N3mepenue o6bemMa )KUAKOCTH U TBEPOTO Teja.
Onpenenenne pa3sMepoB MaJIbIX TE.
WN3mepenne  TemmepaTypsl IpU  TOMOIIM  KUAKOCTHOTO
TEPMOMETPA U AATYNKA TEMIIEPaTyphl

2 INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHNUU BEIIECTBA

2.1 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBrkeHne wactui BemecTBa. CBA3b CKOPOCTH JBHUKEHUS
4acTuIl ¢ TemrepaTypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 B3amMmoneiicTBe ~ 4YacTHMIl  BEIIECTBA: NPUTSKEHUE U
OTTAJIKHUBaHHUE

2.4 ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHME Ia30B, JKHUJKOCTEH
U TBEpPAbIX (KPUCTAUIMYECKUX) Tell. B3auMocBs3b MEXIy
CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHSIX M HX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuyeckue pabOTHI:

OrneHka auamMeTpa aToMa METOJOM PSJIOB (C MCIOJIb30BAaHUEM




dhoTorpadwuii).

OnbITH 1O HAOIOICHUIO TEIIOBOTO PACIIMPEHHSI Ta30B.

OnbITl O OOHAPYKECHUIO JICHCTBUS CHJI  MOJICKYJISIPHOTO
MIPUTSKEHUS

JABWKEHUE

1 B3AVMOJIEVICTBHE TEJI

3.1

MexaHnuyeckoe JBHKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE
JBUKEHUE

3.2 Cxopoctb. CpeaHsis CKOPOCTh IMPU HEPABHOMEPHOM JBUKECHUHU.
Pacuer nyTtu ¥ BpeMeHH IBHKCHUS

33 SIBnenue mHepuuu. 3aKoH MHepuuU. B3aumopeiicTBue Ten kak
MpUYKMHA U3MEHEHHUsSI CKOPOCTU ABMXXKEHHUS Tel. Macca kak mepa
MHEPTHOCTH Teja

34 [InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJIHMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEeMa BEIECTBA

3.5 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

3.6 Cuia ynipyroctu u 3akoH ['yka. M3mepeHue Cuiibl ¢ TOMOIIBIO
JMHaAMOMeETpa

3.7 SIBnenue TATOTEHUS U cuia TsoHkecTH. Cuila TSHKECTH Ha JPYTHX
maHerax. Bec Tema. HeBecomocTh

3.8 Cuna tpenus. TpeHHe CKOJIBXEHUS U TpeHUE MOKos. TpeHue B
MPUPOJIE U TEXHUKE

39 CnoxxeHue  cui, HaOpaBJIEHHBIX 10  OJHOW  NPAMOM.
PaBHO€licTBYIOIIASA CHIT

3.10 [IpakTuueckue paboThI
OrnpeznenieHne CKOPOCTH PABHOMEPHOI'O JBHWKEHHUS (LIapHKa B
AKHUJKOCTH, MOJIENIH JIEKTPUYECKOT0 aBTOMOOMJIS U TaK Jlajee).
OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUS Opycka WiIn
HIapHKa M0 HAKJIOHHOMW IJIOCKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TeENA.
OneIThl,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  PACTSHKCHHUS
(edopmanun) NpyKHUHbBI OT MPHIIOKEHHON CUJIBI.
OnepIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI  TPEHHUS
CKOJIBXKEHHUSI OT Beca Tejla W XapaKTepa COMPHUKACAIOIIUXCSA
MOBEPXHOCTEN

3.11 ®u3nyecKne SBJICHUS B TPUPOJAE: MPUMEPHI JABMKECHHUS C
pPa3IUYHBIMU CKOPOCTSIMM B KHUBOM U HEXUBOM MPHUPOJE,
JIEHCTBUE CUJIBI TPEHUS B PUPOJIC U TEXHUKE

3.12 TexHu4eckue ycTpoucTBa: JUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1 JlaBnenue tBepaoro tena. CriocoObl YMEHBIIECHUS W YBEIIMUCHUS
JIaBJICHUS

4.2 JllaBnenue ra3a. 3aBUCHUMOCTh JIABJICHHSI Ta3a OT o00beMa,
TEeMIEPATYpPhI

4.3 [lepenaya naBieHust TBEPABIMHU TEJIaMH, KHUIKOCTIMU U ra3aMu.
3axoH [lackans. IIneBMaTHUECKHE MAILIMHbI

4.4 3aBUCUMOCTh JIaBJICHUS KUJKOCTU oT TITyOUHBI.
I'unpocratuueckuit  mapagokc.  CooOmiaronecss  COCyAbl.
I'unpaBnuueckre MEXaHU3MBbI

4.5 Atmocdepa 3emnnm u armocepHoe mgaBienue. [lpuduHBI
CYLIECCTBOBaHMSI ~ BO3AYIIHONM  oOonouku  3emmn.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUSI OT BBICOTHI
HaJ ypOBHEM MOps

4.6 N3mepenue atmocdeproro nasnenus. [Ipubopsl 11 usmepeHus
aTMOC(EepHOTro TaBJICHUS

4.7 JleiicTBHE >KUIKOCTM M ra3a Ha MOTPYKEHHOE B HHX TeIO.
BeorTankuBatomiast (apxumMeioBa) cuia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3ayxomnnaBanue

4.9 [IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCUMOCTH Beca Tella B BOjAE€ OT oObema
MOTPYKEHHOW B KHUJAKOCTh YaCTH Tela.
Omnpenenenne BBHITAIKUBAIOUIEH CHIIBI, NEHCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B KHUIKOCTb.
IIposepka HE3aBUCHMOCTH BBITAJIKMBAOILEH CHJIBI,
JEHCTBYIOIIEH Ha TEJIO B )KUJAKOCTH, OT MACCHI TeJIA.
OneITbl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJIKMBAIOLIEH
CWJIBbI, JIEUCTBYIOIIEH Ha TeNo B KUIKOCTH, OT oOBeMa
MOTPYKEHHOW B KUAKOCTh YacTH Tela M OT IUIOTHOCTH
AKHUJKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHE JIOAKH U
oTpesieNieHUE €€ rpy30M0IbEMHOCTH

4.10 Ousnyeckue SBICHHS B TNPUPOJE: BIMSHHE aTMoc(epHOro
JIaBJICHUs HA )KUBOI OpraHu3M, IIaBaHUe PbIO

4.11 TexHUYecKue yCTpOHCTBA: COOOIAONIUECS COCY/IbI, YCTPOHCTBO

BOJIONPOBOJA, THUAPABIMYECKHM IIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MIOPIIHEBOM HACOC, apEOMETP

PABOTA, MOITHOCTDB, OHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckast MOIIIHOCTh
5.3 [IpocThie MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTD.




[IpaBuiio paBHOBecus pbryara

5.4 [IpuMeHeHue npaBuiia paBHOBECHUS phluara K OJIOKY

5.5 "3omotoe mpaBwio" wMexaHwkd. KodaddumueHt mose3Horo
NeCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMiel
5.7 Kunernueckas sneprus
5.8 [lonHas mexaHudeckass DdHeprus. 3akOH H3MEHEHUS U

COXpPaHCHUMA MEXaHUYEeCKOH OHEpPIrun

5.9 [IpakTuueckue padbOTHI:

Omnpenenenue pa®OThl CWIbl TpPEHHs TNPU PABHOMEPHOM
JABMJKCHUHU TCJIa I10 FOpHSOHTaﬂbHOﬁ IMOBCPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHS pblyara.

N3mepenue KII/] HakJIIOHHOM IIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUUYECKOW SHEPTUU

5.10 dusznueckue sSBJICHUS B NpUpOoAC: pbldaru B TCJIC YCIIOBCKaA

5.11 TexHuueckue ycTponCcTBa: pblyar, NOABUKHBIA U HEIIOABUKHBII
0JIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY

IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTebHOM NporpamMmsl (8 Kiacc)

Kon [IpoBepsiemMble ~ TpeAMETHBIE  PE3yJbTaThl  OCBOCHHS  OCHOBHOM
MPOBEPSIEMOTO | 00pa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs
pe3ynbTara

1.1 HCIIOJIb30BATh IOHATHUSA

1.2 pa3iuyaTh SBJICHHS M0 OMUCAHUIO UX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE

1.3 pacrno3HaBaTh NpPOSBIEHHE HW3YYEHHBIX (U3MYECKUX  SIBICHUHA B
OKpYKaroIlleM MHpE, B TOM 4uclie pU3ndecKue SBICHUS B MPUPOE, MPU
9TOM TICPEBOJMTH TPAKTHYSCKYIO 3aJady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUIN

1.4 OTHCHIBATh U3YYEHHBIE CBOWCTBA TeN U (PU3UYECKHUE SIBICHUS, UCIIONb3Ys
du3MYecKue BEIWYWHBI, MPH ONHCAHWHA TPABUIBHO  TPAKTOBATh
(GU3UYECKUN CMBICIT HCTIONB3YyeMbIX BEIMYWH, 0003HAYCHUS W €IUHUIIBI
(UBHYECKUX BEJIMYWH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BENUYUHY C JPYTMMH BEIHYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PH3UIECKUX BEITUIHH

1.5 XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W TIPOIECCHI,

HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, npu 3TOM JaBaThb CJIOBCCHYIO




(bOpMy.]'II/IpOBKy 3aKOHA U 3aIlMChIBATh €0 MaTCMaTH4YCCKOEC BBIPAXKCHHUEC

1.6

OOBSICHATh (PU3MYECKHE HIPOLIECChl U CBOMCTBA Tel, B TOM YUCIE WU B
KOHTEKCTE CUTYallM IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
IPUYMHHO-CJIECICTBEHHbIE CBSI3U, CTPOUTH OObsicHeHWe u3z 1 - 2
JIOTMYECKUX IIaroB C MOMOIIbIO | - 2 W3y4eHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemiath pacyeTHbIC 3agadyd B 2 - 3 JICHCTBHS, WCIOJNB3ys 3aKOHBI H
dbopMyIibl, CBs3bIBalONMIME (PU3NYCCKUE BEITUYHMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJayl 3allMChIBATh KPATKOE YCIIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX JJIS pEIIeHUs 3a7ayd, BHIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEOOXO/JMMBIC JIJISi €€ PEUICHHUs, MPOBOJWTH pPacyeThl W CpPaBHUBATH
IMMOJIY4YCHHOC 3HAUCHUC (1)I/I3I/II-IGCKOf/'I BCJIIMYNHBI C U3BCCTHBIMU JAaHHBIMU

1.8

pacno3HaBaThb IPOOJIEMBbI, KOTOPbIE MOYKHO PpEUIUTb IPU I[TOMOLIU
(GU3MYEeCKUX METOJOB, HCIOJb3Yys OIMCAaHME HCCIENIOBaHMS, BBIICIAThH
IIPOBEPSIEMOE  NPEAIIOJIOKEHUE, OLICHUBAaTh IIPAaBUJIBHOCTh  IOpPsAKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E1aTh BBIBOIbI

1.9

OPOBOJIUTH OMNBITHl [0 HAOMIOAEHUIO (PU3MYECKHX SIBIECHUH WiIn
buznyecKkux CBOMCTB TeN: dbopmynrpoBaTh IIPOBEPsIEMBIE
HPENONI0KEHUs, COOMpaTh YCTAHOBKY U3 MPEJUIOKEHHOT0 000py10BaHMs,
OINMCHIBATh X0/ OMbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHSITH MPSIMBIE U3MEPEHUSI C UCTIOIB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PM3MUYECKUX BEIUYUH, CPAaBHUBATH PE3YyJIbTaThl U3MEPEHHI C
Y4€TOM 3a/IaHHOU a0COJIFOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PM3UYECKON BETUUUHBI OT
Jpyrol ¢  UCIOJB30BAaHUEM MPSIMBIX HU3MEPEHUN: IUIAHUPOBATH
MCCJIeIOBaHNE, COOMpaTh YCTAHOBKY U BBIMOJHSATH H3MEPEHUs, CIEHys
NpeUIOKEHHOMY — TJIaHy, (UKCUPOBAaTh  PE3yJibTaThl  MOJTYYEHHOU
3aBUCHMOCTH B BHJI€ TaOIUI] U TpadUKOB, A€NIaTh BHIBOJBI 110 PE3YJIbTaTaM
HCCIICIOBaHUS

1.12

MMPOBOAUTE KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH. IJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYTO YCTaHOBKY, (Q1(19%
HpeJIHO)KeHHOfI HWHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUEC BEJIMYNHBI

1.13

coOiroaaTh MpaBuiia TEXHUKH O0€30MacHOCTH MpHU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHueM

1.14

XapakTepu3oBaTh MPUHLUMBI  JIEHCTBUA HW3Yy4YEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONMOPOW HA WX ONMCAHMS, MUCIOJB3Ys 3HAHUSA O
CBOWCTBaX (U3MYECKUX SBJICHUH U  HeoOXoqumble (U3NYECKHE
3aKOHOMEPHOCTH

1.15

paCHOSHaBaTI) HpOCTBIe TCXHUYCCKHC yCTpOﬁCTBa nu I/I3MepI/ITeJ'II)HI)Ie
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKAM, COCTaBISATH CXEMBI
AJIEKTPUYECKUX  IETEeH C  TOCIEIOBAaTEIbHBIM M TapauieIbHbIM
COCIUHCHHUEM DJJICMCHTOB, pasnnqaﬂ yC.HOBHBIe 0603Haqu1/151 3JICMCHTOB
AIIEKTPUYECKUX LIeTIeH




1.16

NPUBOJNUTh  MPUMEPbl  (HAXOAWUTh  HMHGOpMAIMIO O  IPUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEAHEBHOU
JKU3HM U1 o0ecriedeHus: 0€30MMacHOCTH MPU OOpallieHuy ¢ MpudopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370POBbS U COOJIOJACHHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIILH cpelie

1.17

OCYILECTBIIATh MOUCK HMH(pOpMaMK (U3NYECKOTO COAEpKaHHUs B CETH
WNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHWMM W IIyTeM CPaBHEHUs
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIJEIATh MH(POPMAIUIO, KOTOpast SIBIAETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEAOCTOBEPHOI

1.18

UCTIOJIb30BaTh MPH BBHIOJHEHUN YUEOHBIX 3a/laHUil HAYYHO-TIOMYISAPHYIO
IUTEpaTypy (PU3NUECKOro CollepiKaHus, CIIPAaBOYHBIE MATEPUAIIBI, PECYPCHI
cetu UHrepHer; Bnanerb NpUEMaMU KOHCIIEKTUPOBAaHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MHCHMCHHBIC W KpPATKHE YCTHBIE COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HUCTOYHUKOB (PH3UIECKOTO
COZICp)KaHHs, B TOM YHCJIEe MYyOIMYHO MPEACTABIATh PE3YJbTAThI
NPOCKTHON HJIM HCCIICAOBATEILCKON JCSITEIBHOCTH, MPH 3TOM TI'PaAMOTHO
UCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca (HU3UKH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe?,CHTaIII/ICﬁ

1.20

IIpyU BBINTOJHCHUN y‘-I€6HBIX IIPOCKTOB H I/ICCJICI[OBaHI/Iﬁ (1)I/I3I/I‘-ICCKI/IX
MpoucCCOB pacCHpCaACIsATh 00s3aHHOCTH B Irpynie B COOTBCTCTBUU C
INOCTAaBJICHHBIMU 3aJad4aMM, CIICAUTH 3a BBIIIOJIHCHHUCM IIJIaHa JleICTBI/IfI n
KOPpPCKTHUPOBATL €TI0, aACKBATHO OICHHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTE I'PYIIIbI, BBICTPAUBATh KOMMYHUKATHBHOC BSaI/IMOI[eﬁCTBI/Ie,
MMPOSABJISAA TOTOBHOCTH pa3peIllaTh KOH(l)J'II/IKTBI

IIpoBepsiemble 31eMeHTHI coAep:kaHus (8 Ki1acc)

Kon
paznena

Kon [IpoBepsieMble 2I€MEHTBI COAEPKAHUS
3JeMEHTa

6

TEIUIOBBIE ABJIEHU A

6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH
CTpoeHMs BemecTBa. Macca m pasmepbl MoJeKysl. ONBITI,
MOATBEPKJAIOIIME  OCHOBHBIE  IIOJIOKEHHUS  MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU

6.2 Mopenu TBepAOro, KHAKOTO M Ta3000pa3HOTO COCTOSHUN
BemectBa. Kpucramnmudyeckue u amopdHbie Tena

6.3 OObsicHeHHE CBOWCTB Ta30B, KUAKOCTEW W TBEpPABIX Tel Ha
OCHOBE TIOJIOKEHUH MOJICKYJIIPHO-KHHETHYECKOW TeOprr

6.4 CMauuBaHue U KalWUISPHBIE SIBICHUSA

6.5 TemioBoe paciiupeHue U cxaTue




6.6

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEILIOBOTO
JIBUKCHHSI YACTHI]

6.7 Buytpennsas osseprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEU
SHEPrUU: TeIionepeaada U CoBepIIeHue paboThl

6.8 Bunelt  Teruionepenaud: — TEIUIONPOBOJHOCTb,  KOHBEKIUS,
U3JIy4yeHue

6.9 KonunuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TemooOMEH M TENJIOBOE paBHOBECUE. YpPAaBHEHHUE TEIIOBOTO
Oananca

6.11 [InaBneHve u oOTBepAcBaHUE KPHUCTAJUIMYECKUX  BEILECTB.
VY enpHas TeniaoTa miaBJICHUs

6.12 [TapooOpazoBanue u koHaeHcanus. Mcmapenue. Kurenue.
VY nenpHas TEeIUIoTa napooOpa3oBaHusl. 3aBUCUMOCTh
TEeMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxxnocTs Bo3iyxa

6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs

6.15 [Ipunnuner padoTel TemnoBbix apurarenedd KIIJ[ TemmoBoro
nBuraress. TernoBble IBUraTeNn U 3aIMTa OKPYXKaroIIeH Cpeibl

6.16 3aKOH COXpaHEHHs M TMPEBPALICHUS DSHEPTUHM B TEIUIOBBIX
poueccax

6.17 [IpakTuyeckue paboTHI:

OneITel MO OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
MIPUTSKEHUS.

OnpITHl MO BhIpAlIMBaHUIO KPUCTAUIOB NOBAPEHHOM COJIM WM
caxapa.

OnpITel TIO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B,
XKHUJKOCTEN U TBEPABIX TEIl.

Onpenenenue AaBleHUs BO3Tyxa B OajuIoHe MIMTPHIIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb JIaBJIEHUS BO3yXa OT
ero o0bemMa 1 HarpeBaHus WIH OXJIaXKICHUS.

[IpoBepka runoTes3sl TUHEWHOW 3aBUCUMOCTH JJIUHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUYECKON TPYOKE OT TEMIEPaTyphI.
HaGmtoneHne u3MeHEHHMs BHYTPEHHEM OJHEpruu Tela B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
HccnenoBanue sBIEHHS TEIUIOOOMEHAa IMpPU  CMEIIMBAaHUH
XOJIOJTHOW U TOpsTYE€ BOJIBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IpH
TEII000MeHe C HarpeThIM METAJUIMYECKUM LIUITHH]IPOM.
Onpenenenue yIEIbHOU TEMI0EMKOCTH BELIECTBA.
Hccnenosanue npouecca UCapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaXXHOCTH BO3AYyXa.
Omnpenenenne ynenbHON TEIUIOTHI IUTABJICHUS JIbJA




6.18

Ouznyeckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KanWwUIApHBbIE SIBJICHUS B MPHUPOJE, KPUCTALIBI B MPUPOJE,
n3nyyenue CoiHIla, 3aMep3aHUEe BOJOEMOB, MOPCKHE OpH3bI;
o0pa3oBaHMe POCHI, TYMaHa, HHEs, CHEeTa

6.19

Texnuueckue YCTPOMCTBA: KaIuJUIsphL, [IPUMEPBHI
UCIIOJIb30BAaHUSl KPUCTAJIJIOB, KUAKOCTHBI TEPMOMETp, NAaTYHUK
TEMIIepaTypbl, = TEPMOC,  CHUCTEMa  OTOIUIEHHS  JOMOB,
TUTPOMETPBI, IICUXPOMETp, IlapoBas TypOWHa, JBUTaTelslb
BHYTPEHHETO CrOpaHUs

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsIoB

7.2 BzaumopeiictBue  3apsbkeHHbIX  Tenl.  3akoH  Kynona
(3aBUCUMOCTD CHUJIBI B3aUMOJICUCTBUS 3apsHKEHHBIX TeJl OT
BEJIMYUHBI 3aPS0B U PACCTOSTHUS MEXKY TEJIaMu)

7.3 Dnektpuyeckoe moJie. HanmpspkeHHOCTh AIEKTPUYECKOTO TOJIS.
[lpyHnmMn  cynmepmo3unuu — SIEKTpUUECKUx  moned  (Ha
Ka4ueCTBEHHOM YPOBHE)

7.4 Hocurenn AIEKTPUUYECKUX 3apsJI0B. DneMeHTapHbII
anektpudyeckud 3apsan. Crpoenwe aroma. IIpoBoguHuku u
JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

7.6 DNEKTPUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO
TOoKa. ICTOYHHUKY TTOCTOSITHHOTO TOKa

7.7 JIeHicTBUSL  DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DIEKTPUYECKUN TOK B JKUJIKOCTSIX U razax

7.8 Dnektpuyeckas 1nenb. Cuia Toka. DIeKTPUUECKOE HaIPSKEHUE

7.9 ComnpoTuBiieHHE TNPOBOJHHUKA. YJEIbHOE  CONPOTUBIICHUE
BEIIECTBA

7.10 3akoH OMa U1l y9acTKa LenH

7.11 [TocnenoBarenpHOE U NapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB

7.12 PaGora m MOIIHOCTH 3JEKTPUYECKOrO TOKa. 3akoH JIkoymsi-
Jlenna

7.13 DneKTpUYecKre LeNu U MOTPEOUTENH ANEKTPUIECKON SHEPTUH B
obITy. KopoTkoe 3aMbikaHue

7.14 IlocTossHHBIE MAarHUTBhI. BzaumopeiictBue MOCTOSIHHBIX
MarHuToB

7.15 MarautHoe moyie. MarguTHoe mosie 3eMJId U €ro 3HaueHHE UL

JKA3HU Ha 3emiie




7.16

OnbiT Opcrena. MaruuTHoe T0JIE€  DJIEKTPUYECKOrO0  TOKa.
[IpuMeHeHue >IEKTPOMArHUTOB B TEXHUKE

7.17 JleicTBHE€ MArHUTHOIO IOJS HA IPOBOJAHMK C TOKOM.
OnexTpoABurarenab  IMOCTOSHHOTO  TOoKa.  [cmonb3oBaHue
JJIEKTPOJABUIaTeaeii B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCIIOPTE

7.18 OnbiTel  @apajnes. SBaeHHE >SJIEKTPOMArHUTHOM HWHIYKIIUH.
[IpaBuio Jlenna

7.19 Onekrporerepatop. CrmocoObl  TONYyYEHUS  AICKTPHUECKOM
SHEpPruU. DJEKTPOCTAHIMU Ha BO300HOBJISIEMBIX HCTOYHHKAX
SHEPruu

7.20 [IpakTuueckue padbOTHI:

OnpIThl IO HAOMIOJEHUIO AIEKTPU3ALMU TeNl WHAYKIHEH U MpH
COTMPUKOCHOBEHUH.

HccnenoBanue neicTBUS 3JIEKTPUYECKOIO MOJI HAa MPOBOJIHUKHU
U TUDJICKTPUKHU.

COopka u nmpoBepka pabOThI IEKTPUUECKON IIEITU TTOCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbl TOKA.

N3mepenue u perynmpoBaHue HaMPSKEHUSI.

UccnenoBanue 3aBUCHUMOCTHM CHJIBI TOKA, MAYLIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHMSI PE3UCTOpPAa W HANPSDKCHHUS Ha
pe3ucrope.

OnbITEl, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTb DJEKTPUUYECKOTO
CONPOTHUBIIEHUS TMPOBOJHMKA OT €ro JJUHBI, IUIOIIAIU
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

[IpoBepka npaBuia CIIOKCHUS HaIpsHKEHU ! npu
MOCIEA0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CWIBI TOKa TMpU MHapajIeIbHOM
COEMHEHHUH PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUYECKOTO TOKA, HUIYIIETO Yepes
pe3ucrop.

OrnpezeneHne MOLHOCTH 3JIEKTPUUECKOTO TOKA, BBIIECTIAEMON Ha
pe3ucrope.

UccnenoBanue 3aBUCHUMOCTHM CHJIBI TOKA, HAYLIETO Yepe3
JIAMITOYKY, OT HAPsDKCHUS Ha HEW.

Onpenenenne KII/[ narpeBarens.

HccnaemoBanne MAarHMTHOIO B3aMMOACHUCTBHS  ITOCTOSHHBIX
MAarHuToB.

N3yuenne MarHUTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB TPU HX
00BETMHEHUU U Pa3/ICJICHHH.

HccnenoBanue neicTBUS 3JEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

OnkITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD CHUJIBI
B3aUMOJCHCTBUS KATYIIKH C TOKOM M MAarHuTa OT CHJIbI TOKA U
HanpaBJICHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MATHUTHOTO TOJISI HA POBOAHUK C TOKOM.
KonctpyrnpoBanue u usyueHue paboThl JIEKTPOABUTATEIS.




Namepenne KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.

OmnbITBl O  HUCCIENOBAHUIO  SIBICHUS  AJICKTPOMArHUTHOU
WHIYKIMK: UCCIIEJOBAaHNE U3MEHEHUI 3HAUCHUS U HampaBICHUS
WHJIYKIIHOHHOTO TOKa

7.21 @u3nyecKue SIBJICHHUsS B IPUPOJE: DJIEKTPUYECKHUE SIBJIICHUS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noie 3emun, Apeiid MOIIOCOB, POIb MAarHUTHOTO IIOJS JUIS
YKU3HU Ha 3eMIie, OJIIPHOE CUSTHUE

7.22 Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII, aMIIepMeETD,
BOJIBTMETP, PEOCTaT, CYETUYUK DJIEKTPUUECKOM SHEPTHH,
ANEKTPOOCBETUTEIHHBIE npuoopsI, HarpeBaTeNbHbIE
3IEKTPONPUOOPHI (IPUMEPHI), SIECKTPUUECKUE MPEAOXPAHUTEINH,
ANEKTPOMArHUT,  AJIEKTPOJBHUraTellb  MOCTOSIHHOTO  TOKa,
reHepaTop MOCTOSIHHOTO TOKa

HpOBepﬂeMHe Tpe6OBaHI/I${ K pe3yjibTaTaM OCBOCHUA OCHOBHOMI

00pa3oBaTesbHON MporpamMmsl (9 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble ~ NpeAMETHbIE  PE3yJbTaTbl  OCBOEHHS  OCHOBHOM
00pa3oBaTeNnbHOI MpOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATUSA

1.2

PasiindaTth ABJICHHA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOLINUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

1.3

pacrio3HaBaTh MpOSBICHHE M3YYEHHBIX (U3MYECKHX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4uciie pU3nYecKue SBJICHUS B NMPUPOIE, MpU
3TOM TNepeBOJUTH MPAKTHUUECKYI0 33Jady B Y4eOHYIO, BBIIENATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUN

1.4

ONMCHIBATh U3YYEHHbIE CBOWCTBA TEN U (PU3UYECKHE SIBICHUS, UCIIOJIb3YS
¢u3uyeckue BEIMYUHBI, TPU  ONHUCAHUM TPABWIBHO TPaKTOBATh
(bu3NYECKUN CMBICIT HMCTIONb3YEMbIX BEIMYUH, 0003HAYEHUS] W €IUHUIIBI
(GU3MUeCKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIME JaHHYIO
¢u3NYeCKyl0 BEIWYMHY C JPYTMMU BEIMYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETMUUH

1.5

XapaKTEpHU30BaATh CBOMCTBaA TECII, (bmnqecxne ABJICHUA W IIPOLECCHI,
HUCIOJIB3YsAT  U3YYCHHBIC  3aKOHBI, npu 3STOM JaBaTb  CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUCbIBATh €ro MaTCMATHYCCKOC BbIPAKCHUC

1.6

00BACHATh (hU3MUECKHUE MPOLIECChl U CBOMCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYMHHO-CJIE/ICTBEHHbIE CBSA3M, CTPOUTh OOBsICHEeHHME u3 2 - 3
JIOTMYECKUX IaroB C MOMOIIbIO 2 - 3 W3y4EHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemarh pacyeTHbIC 3ajaud  (OmMHMparIIHMecss Ha cucremy u3 2 - 3




YpaBHEHHUI), UCTOIB3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (pU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3a/layd 3alHCHIBATH KPATKOE
YCIIOBUE, BBIABIATH HEAOCTAIOUIME WU M30BITOYHBIC TaHHbIE, BHIOMPATH
3aKOHBI U (OPMYIIBI, HEOOXOIUMBIC ISl PEIICHHUSI, IPOBOJUTH PACUETHI H
OLICHUBATh  PEATHCTUYHOCTh TIOJYYEHHOTO 3HAueHus (PU3NYECKOn
BEJIMYMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pPEIIMTH TPU MOMOIIH
(U3NYECKUX METOJIOB, HCIIONB3Ysl OIMCAHHE WCCICIOBAHMS, BBIJICISATH
pOBEpsieMOe  TMPEIOJIOKCHHE, OICHWBAaTh MPABHIBHOCTh  IMOPSIIKA
NPOBEICHUSI  MCCICNOBAHMS, JeNlaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUHN U OMIBITOB

1.9

OPOBOJIUTH OMBITHl 1O HAOMIOAEHUIO (PHU3MYECKHX SIBICHUH WIH
(HU3MYECKUX CBOMCTB TENI: CaMOCTOSITENBHO COOHMpaTh YCTaHOBKY U3
n30bITOYHOTO Habopa o0O0OpylOBaHUS, OINUCHIBATH XOJ OIBITA U €ro
pe3yNbTaThl, POPMYIHUPOBATH BHIBOIBI

1.10

POBOJUTHh NIPU HEOOXOJMMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpenessis
cpelHee 3HAayeHUe u3MepsieMold BeJWYUHBl ((POKyCHOE paccTosHUE
cobuparomieid IMH3bI), O00OCHOBBIBATH BBIOOP croco0a W3MEpeHUs
(M3MepuTeIHLHOro IPHdopa)

1.11

NPOBOJIUTH HCCJIECIOBAHWE 33aBHCUMOCTEH (U3UYECKUX BEIUYHUH C
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHH: IIaHUpPOBAaTh HCCIIEAOBaHHE,
CaMOCTOSITENIbHO ~ coOMpaTh  yCTaHOBKY, (DUKCHpPOBAThb PE3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJEC TaOIMIl U
rpaduKoB, IeaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOAMTH KOCBEHHBIE M3MEpPEHHUS (PU3NYECKUX BEIMYMH: IUIAHUPOBATH
U3MEpEHUusi, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH
WU3MEPEHHUs, CIeNysl IPEUIOKEHHON HMHCTPYKLUH, BBIYUCIIATH 3HAYCHHE
BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUI

1.13

coOiroaaTh MpaBuiia TEXHUKHU O0€30M1aCHOCTHU MPpHU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKU HW3YYEHHBIX (U3MUECKHX MOJIENeH:
MaTepHajgbHas TOYKa, AaOCOJIIOTHO TBEPAOE TEJO0, TOUYEUHBIH HCTOUYHHUK
CB€Ta, Jyd, TOHKas JIMH3a, IUIAHETApHAs MOJENb aToOMa, HYKJIOHHAas
MOJIEJIb AaTOMHOTO Spa

1.15

XapakTepu3oBaTh MPUHIUMBI  JIEHCTBUA HW3YyYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA WX ONMCAHMS, UCIOJB3Ys 3HAHUSA O
CBOWCTBaX (U3MYECKUX SBJICHUH M HEOOXoauMmble  (hU3MUYECKHE
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU W3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOILIECCOB
IpU PpEHIEHUH Y4eOHO-NPAKTHUECKUX 33a7ay, ONTUYECKHE CXEMbl [UId
MOCTPOCHUS N300pa’keHUH B TUIOCKOM 3€pKajie M cOOMpAIoLIe THH3e




1.17

NPUBOJNUTh  NpUMEpbl  (HAXOAWUTh  HMH(POPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEAHEBHOU
JKU3HM U1 o0ecriedeHus: 0€30MMacHOCTH MPU OOpallieHuy ¢ MpudopamMu 1
TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS U COOIOJCHUS
HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIICH cpelie

1.18

OCYIIECTBIISITh TOUCK HH(pOpManuu (HU3MYECKOTO COACpXKaHUS B CETU
WHTepHeT, caMOCTOSATENHHO (HOPMYIHPYS MOMCKOBBIA 3alpoC, HAXOAHUTH
MyTU OMPEJENICHUs] JOCTOBEPHOCTH MOJYyYEeHHOW MHQOpPMAIMK Ha OCHOBE
UMEIOUIUXCS 3HAHUN U IOIIOJTHUTENIBHBIX UCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3a/laHMi HAy4YHO-TIOMYIISPHYIO
IUTEpaTypy (PU3NUECKOro CollepiKaHus, CIIPAaBOYHBIE MATEPUAIIBI, PECYPCHI
cetu UHrepHer; Bnanerb NpUEMaMU KOHCIIEKTUPOBAaHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
UHPOPMALIUM W3 HECKOJBKHX HWCTOYHHUKOB (DU3MYECKOTO CONEpIKAHMS,
nyOJIMYHO MPEJCTABIATh PE3YJIbTAaThl IPOEKTHONW MIIM UCCIIE10BaTEIbCKON
JACATCIIbHOCTH, npu 3TOM rpaMOTHO HCIIOJIB30BAaTh H3y‘-I€HHBII>i
HNOHATUIMHBIN anmapaT M3y4aemoro pasjeina (U3MKU U COIpPOBOXKAATH
BBICTYIJICHHE TMPE3CHTAlliel C YYeTOM OCOOCHHOCTEH ayJuTOpHUU
CBEPCTHHUKOB

1.21

IpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U UCCIEAOBAHUNA (PUIUUECKHUX
IIPOLIECCOB paclpeeNaTh OOS3aHHOCTM B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJa4aMU, CICAUTH 3a BBINOJHEHUEM IUIaHA JIEUCTBUM U
KOpPpEKTHpOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAJL B
JEATEIbHOCTD IPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
MPOSIBIISS TOTOBHOCTh pa3periaTb KOHQIUKTHI

IIpoBepsiemblie 2jIeMeHTHI coaep:kanus (9 Kiacc)

Kon
paznena

Kon [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
3J€eMEHTa

8

MEXAHUWYECKUE ABJIEHUA

8.1 MexaHu4eckoe JBMKCHHE. MaTCpI/IaHLHaH touka. Cucrema
OTCUYETa

8.2 OTHOCHUTENBHOCTH MEXAHUYECKOTO IBMKEHUA

8.3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE

8.4 HepaBHoMepHOe mpsmonuHeiiHOoe JaBukeHHe. Cpensas U
MIHOBEHHAsl CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIUHENHOE ABUKEHHUE

8.6 CBoOoaHoe nmagenne. OneITe! [ anunes




8.7 PaBHOMepHOE nBMXKEHHE 1O OKpy:kHOCTH. Ilepuon m yacrora
oOparmieHus. JInnelinas u yriaoBas CKOPOCTH.
LleHTpOocTpeMuUTENbHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon HerotoHa

8.11 [TpuHIUTT CYynEepno3uIIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cunia TpeHus: CWiia TPEHHUsS CKOJIbKEHHUS, CUJIa TPEHUS IOKOS,
Jpyrue BUIbl TPEHUS

8.14 Cuila TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpEHHue
CBOOOHOrO NaICHUS

8.15 JBuxenne maHer Bokpyr Connna. IlepBas kocmuueckast
cKkopocTh. HeBecoMocTh 1 meperpy3ku

8.16 PaBHOBecHe MaTeprabHON TOYKU. AOCOIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBepAOro Tena ¢ 3aKpEIIEHHOW OChIO BpallleHUS.
MowmeHnT cuisl. LeHTp TspKEecTH

8.18 Nmnynec Tena. I3Menenue umnynbca. IMnynbce cuiibt

8.19 3aKOH COXpaHEHHs UMITYJIbCa

8.20 PeakTuBHOE nBUKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.22 Paborta cun TskecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
paboTsl

8.23 [ToreHimanbHast SHEpPrusi Teja, MOAHSATOrO HaJ MOBEPXHOCTHIO
3emiu

8.24 [TorenumanpHas YHEPTUs CKATOMU MPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU

8.27 [IpakTuueckue padbOTHI:

Omnpenenenue cpeaHe CKOPOCTH CKOJNBXKEHUS Opycka WM
JBIDKEHUS IIApUKa 110 HAKJIOHHOW MJIOCKOCTH.

OnpeneneHne  yCKOpeHUsT Tela TMpU  PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU

IIPY PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONW CKOPOCTH.




[TpoBepka THIIOTE3bI: €CIH MPU PABHOYCKOPCHHOM JIBHKCHUH
0e3 HayaJIbHOW CKOPOCTH IYTH OTHOCATCS KakK psiJi HEYETHBIX
YHCell, TO COOTBETCTBYIOIIME POMEKYTKH BPEMCHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITbI TPEHHUS CKOJIBXKCHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenre KodpUITUESHTA TPEHUS CKOIBKCHHUS.
OmnpenenieHne )KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl  CWIBI TPEHHSI TIPU  PaBHOMEPHOM
JIBMDKCHUH TeJIa 10 TOPU30HTAIBHON TTOBEPXHOCTH.
Omnpenenenne padOThl CHIIBI YIIPYTOCTH TIPH MOJBEME Ipy3a C
MCII0JIb30BAHUEM HETIOIBH)KHOTO M TIOJBHIKHOTO OJIOKOB

8.28 Ousnyeckue SBICHUS B MPUPOJE: MPWIMBBL M  OTJIUBBHI,
nBkeHue miaHeT CoJIHEYHOM CHCTEMBI, pEaKTHBHOE JIBUKEHUE
KUBBIX OPraHU3MOB

8.29 TexHuyeckue ycTpOWCTBA: CHUIOMETpP, NATYUKH TOJOKEHUS,

pacCTodAHrA U YCKOPCHUS, paKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarenbnoe  aBmxkeHue. OCHOBHBIE  XapaKTEPUCTHKHU
Kosie0aHU: Iepuo/I, YacTOTa, aMILIMTY1a

9.2

Matematuueckuid U TPYXKUHHBIA MasaTHUKH. [IpeBpaineHue
SHEPTUH NP KOJIeOATETHHOM JBUKEHUN

9.3

3aryxatomue kojebanus. Beinyxaennsie konedanus. Pezonanc

94

Mexanngeckne BoaHBL. CBOMCTBA MEXaHWYECKMX  BOJIH.
[IpononpHbIe U TONIEpEeUHbIE BOJHBI. [[7TMHA BOJIHBI U CKOPOCTH
ee pacmpocTpaHeHusa. MexaHu4eckue BOJIHBI B TBEPAOM Telle,
celicMHUYeCKHe BOJTHBI

9.5

3ByK. ['(poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk u yabTpa3Byk

9.7

[IpakTudeckue padbOTHI:

Omnpenenenye 4acTOThl U NEpHUO/Ia KOJIEOAaHUH MaTeMaTHYECKOTO
MasiTHHKA.

OmnpeneneHre 4acTOThl M TepHoJa KOJIEOAaHUH MPYKUHHOTO
MasiTHAKA

HccnenoBanue 3aBUCUMOCTH nepuosa Kose6aHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JUTWHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TepHoja KOJeOaHUH MPYKUHHOTO
MasiTHHKa OT Macchl rpy3a.

IIpoBepka HE3aBUCHUMOCTH Iepuofa  KosiebaHud  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHHsi CBOOOHOTO MajieHUs

9.8

®dusnueckue SABJIEHUS B MPUPOJIEC: BOCIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEWCMHYECKHE BOJHBI, ITyHAMH,




9X0
9.9 TexHuueckue yCcTponucTBa: 3X0J0T, UCIOJIb30BaHUE YIIbTPAa3BYKa
B OBITY M TEXHHKE
10 OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 ONEeKTpOMarHUTHOE  TOJ€.  ODJIEKTPOMArHUTHBIE  BOJIHBI.
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH
10.3 DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoimHoBbIE
CBOMCTBA CBETA
10.4 [IpakTrueckue pabOThI:
W3ydyeHue CBOWCTB 53JIEKTPOMAarHUTHBIX BOJIH C TMOMOILBIO
MOOWJIBHOTO TeneoHa
10.5 ®dusnyeckue SBICHHS B TPHUPOJAC: OHOJIOTHYECKOE JICHCTBUE
BUJIMIMOTO, YIBTPa(UOIECTOBOTO U PEHTT€HOBCKOTO M3ITydeHHI
10.6 TexHu4eckue yCTpOWCTBA: MCIIOJB30BAHUE DJIEKTPOMArHUTHBIX
BOJIH /ISl COTOBOM CBSI3H
11 CBETOBBIE SBJIEHU A
11.1 JlyueBast monens cBera. MicTouHuku cBera
11.2 IIpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKEHHS CBETa
114 [Ipenomnienne cBera. 3akoH mpenomiieHus cBera. [lonHoe
BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop jtydeii B JIMH3E
11.6 Ontuyeckas cucreMa ¢oroarnmapara, MUKpOCKOIa U TeJIecKoma
11.7 I'maz3  kak  onrTuyeckas  cucrema.  bimsopykocts U
JaJIbHO30PKOCTh
11.8 Paznoxxenne Oenoro cera B crnekTp. OnbiTel HbroToHa.
CrnosxeHue CieKTpaJabHBIX LBETOB. Jlucnepcus cBeTta
11.9 [IpakTuyeckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH YIjla OTPa)KeHHsI CBETOBOIO Jyya
OT yrJja MaJeHusl.
N3ydyenne xapakTepucTUK H300pakeHUs MpEAMETa B IUIOCKOM
3epKaie.
HccnenoBanne 3aBUCUMOCTH yria TMPEIOMJICHHS CBETOBOTO
Jdyd4a OT yIJla NaJieHUs Ha TpaHulle "BO3yX - CTEKJIO".
[Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenrue (OKYCHOTO pACCTOSIHUA W ONTHUYECKOH CHIIBI




coOuparole JTUH3HI.
OMnBITH IO PA3TIOKEHHUIO OETOT0 CBETa B CHEKTP.
OnbITHI 10 BOCHPUSITUIO [[BETA MPEAMETOB MpU MX HAOIIOJCHUH
Yyepe3 [BETOBbIC (PHIIBTPHI

11.10 ®dusnyeckue sABiaeHUs B npupoje: 3arMeHus ConHua u JlyHsl,
IIBeTa TeJ, ONTHYECKHE sBIICHUS B armocdepe (1BeT HeOa,
pedpakus, pagyra, MUPax)

11.11 TexHu4yeckue YCTPOWCTBA: OYKH, NEPUCKOI, QoToanmapar,
ONTUYECKUE CBETOBObI

12 KBAHTOBLBGIE ABJIEHUA

12.1 OmneiTel Peszepdopna u mmanerapHas mojenb aroma. Mogenb
aroma bopa

12.2 Hcnyckanne ©  TNOIVIONIEHHE CBeTa arOMOM. KBaHTBHL
JInHenyaTsie CIIEKTPhI

12.3 PagnoaktuBHOCTB. Asb(da-, 0eTa- 1 raMMa-u3IydeHUs

12.4 Crpoenue atoMHoOro sigpa. HykionHas Mojienb aTOMHOrO sijpa.
N3oTomsl

12.5 PagnoaxTtuBHble peBpanieHus. [lepuon mosypacnana aTOMHBIX
szep

12.6 SnepHble peakuuu. 3aKOHbI COXpPaHEHUs 3apsA7OBOIO U
MacCOBOI0 YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAaCChl U SHEPTUU

12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sneprun ConHua
U 3B€3]]

12.9 Snepnas sHepreruka. JleiicTBue paJlOaKTUBHBIX U3JTyYCHUN HA
KUBBIE OpraHU3MBI

12.10 [IpakTudeckue padbOTHI:
HabmtoneHune CrijIonHbIX U TMHEWYAThIX CIIEKTPOB U3ITyUYESHHUS.
UccnenoBanne TpeKoB: HM3MEPEHHE OSHEPIUM YacTHUIBI 10
TOPMO3HOMY ITyTH (110 (poTOorpadusim).
N3mepenue paanoakTuBHOro (oHa

12.11 dusnyeckue SIBJICHUS B TIPUPO/IE: €CTECTBEHHBIN
panuMoOaKTUBHBIM (HOH, KOCMHUYECKHE JIy4d, pPaAHOaKTHBHOE
W3Jyde€HUEe TPUPOJHBIX MUHEPAJIOB, JEUCTBHE PaJMOAKTUBHBIX
U3JIy4E€HUI Ha OPraHU3M 4eJI0BeKa

12.12 TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIAUBUIYAIbHbBIN
JIO3UMETP, Kamepa Bunbcona




IIposepsiembie Ha OI'D no pusnke TpedoBanust

K pe3yJibTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

OCHOBHOTI0 00111eT0 06pa30BaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3ylibTaTaM 0a30BOT0 YpOBHS
OCBOCHMS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBl OCHOBHOTO OOIIEro
obpazoBanus Ha ocHoBe PI'OC

1

[Tonumanue posid GU3KMKK B HAYIHOH KapTHHE MHUpa,

c(OpPMUPOBAHHOCTh 0A30BBIX IMPEACTABICHUN O 3aKOHOMEPHOH CBSI3U U
M03HABAEMOCTH SIBIICHUH HPUPOJIBI, O POJIM IKCIIEPUMEHTA B (H3HKE, O
cucreMooOpasymomieii posid (GU3MKM B Pa3BUTHH CCTECTBCHHBIX HAayK,
TEXHUKH U TEXHOJIOTH, 00 3BONIIOIMK (DU3NYECKUX 3HAHUN U MX POJH B
IEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJIe POCCUHUCKUX U
3apyOe)KHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB
OKpYKaIOIEero MUpa, Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuH (BEUIECTBO M TOJIE), O JABMKEHUH Kak crocobe
CYIIIECTBOBAHMSI MaT€pUU, 00 ATOMHO-MOJIEKYJISIPHON TEOPHH CTPOCHUS
BEIECTBA, O (PU3UYECKON CYNIHOCTH SIBJICHHUA TPUPOJIBI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHME Pa3InyaTh SBJICHUS IO ONKCAHUIO UX XapaKTEPHBIX CBOMICTB U HA
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;
YMEHHME DPACIIO3HABATh MPOSIBICHUE W3YUYEHHBIX (U3NYECKUX SIBJICHUI B
OKpY’KaIOIIeM MHUpPE, BBIIEIASA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Biianenue ocHOBaMM INOHATHUMHOIO arapara U CUMBOJIMYECKOTO S3bIKa
(U3UKY U UCTIOJIB30BAHUE UX JIJISl PEIICHHS YICOHBIX 3a]1a4;

YMEHHE XapaKTepU30BaTh CBOWMCTBAa Tel, (U3HUECKUE SBICHUS W
MIPOIIECCHI, UCTIOJIb3YSI (PYH/IaMEHTAJIbHBIE U IMITUPUYECKUE 3aKOHBI

YMeHne OIMCHIBaTh HN3YUCHHBIC CBOICTBA TE€N U (1)I/ISI/I‘I€CKI/IG SABJICHUS,
HCIIOJIb3Ys (1)H3H‘-ICCKI/IG BCINYHHBI

Brnanenue ocHOBaMu METOJI0B HAyYHOT'O NMO3HAHUS C YYETOM COOJIIOICHUS
npaBujI 6€30MacHOro Tpy/aa:

HaOmroieHne (pU3MUYECKUX SIBJICHUI: yMEHHE CaMOCTOATENBbHO COOMpPATh
AKCTIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa 000OpyaoBaHUS IO
UHCTPYKILIMK, OIMCBIBaTh XOJ ONbITa M 3alHChIBaTh €ro pe3yibTaThl,
(bopMyITUPOBATh BHIBOJIBI;

NPOBEICHUE NPSAMBIX U KOCBEHHBIX HM3MEpPEHHH (U3UYECKUX BEJIWUMH:
YMEHHE  IJIAaHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENBHO  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY IO WHCTPYKIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI ¥ aHAJM3UPOBATH MTOJTyYSHHBIE PE3YIbTAThl C YIETOM 3alaHHON
HOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUH;

NIpOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX WCCIIEIOBAHMIA;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAbHYIO YCTAaHOBKY U IMPOBOAMTH
WCCIICIOBAaHHUE 110 MHCTPYKIUH, MPEICTABIATH MOTYyYCHHbBIC 3aBUCHMOCTH
¢u3nueckux BEMMYMH B BUAe Ta0MMI ©  TpadUKOB, YUUTHIBATH
MOTPEIIHOCTH, JIENaTh BBIBOJBI IO PE3yIbTaTaM HCCIICTOBAHUS

[TonnMaHue xapakTepHBIX CBOWCTB (PM3MUECKUX MOJIENeH (MaTepuaibHas




TOUYKa, a0COJIOTHO TBEPJOE TEJIO, MOAEIU CTPOCHUS Tra30B, KUIKOCTEH U
TBEPJBIX TEJ, IUIAHETapHAas MOJIEJIb aToMa, HYKJIOHHAsT MOJIeJb aTOMHOTO
A1pa) ¥ YMEHHUE MPUMEHSATh UX JUIsl 00bsACHEHUS (U3UUYECKUX MPOLIECCOB

VYMeHne 00bSICHATh (PU3NUECKHIE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHTyalud NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIATH HPUYUHHO-CICJICTBEHHBIC CBS3M M CTPOHTH
O0O0BSICHEHHE C OMOpPOil Ha HM3y4YCHHbIE CBOWCTBA (PU3NUYECKUX SIBICHHIA,
(u3nyecKkre 3aKOHbI, 3aKOHOMEPHOCTH ¥ MOJIEITN

YMeHue pemaTh pacueTHble 3a1auu (Ha 6a3e 2 - 3 ypaBHEHUH), UCTIOJIb3YS
3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (DU3MUECKHUE BEIIMYNHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBME 3aJjaui, BBIABIATH HEJOCTAIOIIME JAHHBIC,
BEIOMpaTh 3aKOHBI H (QOpPMYJIBI, HEOOXOMUMBIC [UIsI €€ PpEIICHHS,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAMUTH pPacdeThl M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYSCHHOTO 3HAYCHUST (PU3UUECKON BEJTUYUHBI, YMECHUE
OTpEeAeNATh PAa3MEPHOCTh (UINYECKON BEIWYMHBI, TOJYYCHHOH MpH
pelIeHuu 3a1auu

VYMeHHe XapaKkTepru30BaTh IPUHLUIILI JEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJOIMUYECKUX
MPOIIECCOB 110 UX OMHCAHUIO, UCIIOJIB3YS 3HAHHS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXO0JUMble (PrU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHMe UCoIb30BaTh 3HAHUS O (U3UYECKUX SBJICHHUSX B IOBCEAHEBHOM
KU3HU JUid obOecriedeHus] 0e30IacHOCTH MpH OOpalleHHH ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUS 310pOBbS U
COOJIIOJIEHHSI HOPM DKOJIOTUYECKOT0 IOBEIECHUS B OKpYJKalOIIeH cpene;
NOHUMaHWE HEOOXOIUMOCTH MPHUMEHEHHs JOCTHKEHUH (u3uku u
TEXHOJIOTHH JIIsl palliOHAIBHOTO MIPUPOI0NIOIB30BAHUS

11

OnelT  moucka, npeoOpa3oBaHUs M MpEACTaBICHUS HH(OpManuu
(GU3MYECKOro  COAEp)KaHUs C  HCHOJBb30BAHHMEM  HMH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTU;

YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh MOJTY4YE€HHOW MH(pOpMAllMU Ha OCHOBE
UMEIOUINXCS 3HAHUN U IOTIOJTHUTENbHBIX UCTOYHUKOB;

yYMEHHUE HCIOJb30BaTh NpPU BBIMOJHEHMH Y4YeOHBIX 3aJaHUi HaydHO-
NOMYJSIPHYIO  JINTEpaTypy (U3MYECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTepuaisl, pecypcebl cetu HTepHET;

BJIaJieHe 0a30BBIMU HaBBIKAMU NpeoOpa3oBaHusi HHGOPMAILUU U3 OJHOU
3HaKOBOM cHCTEMBI B JIpYr'yl0; YMEHHE CO34aBaTh COOCTBEHHBIE
MACbMEHHBIE W YCTHBIE COOOIICHUST Ha OCHOBE WH(POPMAIMH U3
HECKOJIbKUX UCTOYHUKOB




Ilepeuenn 31eMeHTOB cofep:xaHusi, NpoBepsieMbIX Ha OI'D no ¢usnke

Kon  [IIpoBepsieMblil 3JIEMEHT COACPKAHUS

| MEXAHWYECKUE SABJIEHUA

1.1 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema  oTcuera.
OTHOCUTENBHOCTD IBUKEHHS

1.2 PaBHOMepHOE U HepaBHOMEpHOE JBHXeHUe. CpenHsisi ckopocTb. Dopmynna st
BBIYMCIICHHS] CPEIHEN CKOPOCTH:

1.3 PaBHOMepHOE mpsIMONIMHENWHOE NIBI)KEHHE. 3aBUCUMOCTH KOOPAMHATHI Tella OT
BPEMEHH B CIy4yae pABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

X(t) = Xg + Vyt.

I'paguky 3aBUCHUMOCTM OT BPEMEHH [UIl HPOEKIHH CKOPOCTH, HPOEKIHH
IIEpEMEIICHUS, IIyTH, KOOPAMHATBI IIPU PABHOMEPHOM IPAMOJIMHEHHOM
JBHKECHUU

1.4 3aBUCUMOCTh KOOpAUHATBI TC€JIa OT BPEMCHU B CJIyda€ PAaBHOYCKOPCHHOI'O
HpHMOJ'II/IHel\/'IHOFO JBHKCHHA:

t2
x(t)=x,+v, t+a, -—.
2
DopMynbl I TPOCKIUU TEPEMEIICHUs, MPOCKIIMU CKOPOCTH M MPOEKIIUU
YCKOPEHUS TPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2

t
sx(t):v0x~t+ax~3,

v.(t)=v, +a -t,
ax(t) = const,

2 2
Vox - Vix = 2a,Sx.

['paduku 3aBUCUMOCTH OT BpPEMEHM [UIsl TNPOEKIUH YCKOPEHHUS, IPOEKLHU
CKOpPOCTH, IIPOCKLMM IIEpEMELIEHUs], KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH

1.5 CBobGomnoe mageHue. opMyIbl, ONMHUCHIBAIOIINE CBOOOJHOE TaJeHUE Tea IO
BEpTUKAIN (IBUKEHHWE TeJa BHU3 WJIM BBEPX OTHOCHUTEIHBHO MOBEPXHOCTHU
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHU [UISI MPOEKLIUU YCKOPEHUS,
MPOEKIIMUA CKOPOCTH M KOOPIUHATHI IPU CBOOOTHOM TAICHUU TeNa MO BEPTUKATIHN

1.6 CKopocTh paBHOMEpPHOIO [BMJKEHHUS Tejla IO OKpyKHOCTH. HampasneHnue
CKOpOCTH.
@®opmyna Uisl BBIUKUCIEHHUS CKOPOCTH YEPE3 PAaJUyC OKPY)KHOCTH U IEPUOJ




oOpareHus:

27R
y=—.

T
[lenTpocTpeMuTENbHOE YCKOpeHHe. HampaBineHue [EeHTPOCTPEMUTEIHHOTO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

1.7

Macca. IInotaocts Bemecta. Popmyra i BBIYUCICHUS IUIOTHOCTH

P=V

1.8

Cuna - BekTopHas pusuveckast BenmuarHa. CI0KEHUE CHIT

1.9

SIBnenune nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:

F=m-a.
CoHarnpaBJIeHHOCTh BEKTOpPAa YCKOPEHHS Tella U BEKTOpa CHJIBI, JCHCTBYIONIEH Ha

TCII0

1

A1

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

F,

anl =1

1

TpeHI/Ie IMOKOsA U TPCHUC CKOJIBXKCHUS. q)OpMy.]'Ia IJI1 BBIMUCIICHUA MOOYJIS CHUJIBI

12
TPEHUS CKOJIbKEHUS:

F,=w-N

Hedopmarus Tena. Ynopyrue u Heynpyrue aegopMmanuu. 3aKOH yIpyrou

1.13
nedopmaruu (3akoH ['yka):

F=k-Al

1.14 | BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TSATOTEHUS:

m, -m,

F=G- [

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsI.
®opmyna a7l BBIYUCICHUS CUJIbI TSHKECTH BOJIM3H MMOBEPXHOCTH 3eMIIN




F=mg.

IBwxenne 1ulaHer Bokpyr Connua. IlepBas kocMuyeckas CKOpOCTb.
HesecomocTs u neperpysku

1.15

Nmmynbe Tena - BeKTopHas (u3nueckas BeIUIHHA.
p=my

HNMnynbec cucteMsl Tel.
H3meHeHne umnysbca. VIMITysibe cuiib

1.16

3aKOH COXPaHEHHs UMITYJIbCA JUI 3aMKHYTOW CHCTEMBI TelI:
p =mV, +m,v, = const.

PeakTuBHOE ABUKEHHE

1.17

Mexannueckasi pabora. @opmyra sl BBIYUCIEHUS PaOOThI CHIIBI:
A=Fscosa.

MexaHuueckas MOIIHOCTb:

1.18

Kunernueckas n MOTCHIMAJIbHAas SHCPIrus.
CDOpMy.]'Ia JJIs1 BBIYHUCJICHH A KHHETHYSCKOMN OHEPTHUHU:

2
my

2

E, =

Teopema 0 KHHETUYECKOU dHEPTUH.
dopmysia Uil BBIYMCICHUS NOTEHUHAIBHOW SHEPrUU Teja, MOJHATOrO HaJ
3eMiieit:

E, = mgh

1.19

Mexanuueckasa OHCPIrui:
E=E,+E,

3aKOH COXpaHEHHUs MEXaHW4eCKoW sHepruu. PopMmyia JUIs 3aKOHA COXpPaHEHUs
MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TPEHUS:

E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPIUU IPU HAJIUYNUU CUJIBI TPCHUA

1.20

[IpocTeie MexaHU3MBI. "30510TO€ IPABUIIO" MEXAHUKH.
Pbraar. MoMeHT cuubl:

M =FL




VcnoBue PaBHOBCCHA pblyara:

Mi+M+..=0.

[ToaBUW>XHEBIN ¥ HEMMOABWKHBIN OJIOKH.

— 14110363}1&5{
KIIJI npocTeix MexaHu3moB, = A

aTpayCHHas

1.21 | JaBneHue TBEpAOro Tena.
@dopmyna 17 BBIYUCIICHUS JaBICHUs TBEPAOIO Tela:
F
pP==-
S
Hasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mapocraTuyeckoe 1aBiIeHUE BHYTPH KUAKOCTH.
®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTU:
P =pgh+p,
1.22 | 3akon [lackans. ['mapaBiuueckuii npecc
1.23 3akoH Apxumena. @Dopmyna Uil ONPEAENICHHS BBITAIKUBAIOLIECH CHUIIBL,
JICHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:
FApx. = ng
VYcnosue miaBanus tena. [1naBanue cy1oB U Bo3ayxoIiaBaHHUe
1.24 |Mexanuueckue KosieOaHus. AMIUIHTYJa, TEPHOJ W 4YacToTa KoJieOaHUM.
®opmyia, cBSI3bIBaIOIIAs YACTOTY U MEPHOJ KojebaHuit: V = T
1.25 |MaremMaTtudueckuii M TpYyXUHHbIA MasTHUKU. [IpeBpaiienue sHepruu mpu
K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue konebaHusi. BerHyxnennbie konedanus. Pezonanc
1.27 |Mexannueckue BoiHBL. [IpomonbHble W monepeyHble BONHBI. J[JIMHA BOJIHBI H
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
A=v-T
1.28 |3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TI'DaHUIE
IByX cpell. IHppa3ByK U ynbTpa3ByK
1.29  |IlpakTtuueckue paboThbl

H3mepenne cpeaHed IUIOTHOCTH BELIECTBA; ApXMMEIOBOW CHIIBI, JKECTKOCTH
NPYXUHBL; KOA(PGUIUEHTa TPEHUs] CKOJBXKEHHUS; paOOThl CHIIBI TPEHUS, CHJIbI
VIPYTOCTH; CPEAHEW CKOPOCTH IBMKEHHS OpyCKa MO HAKIOHHOHN IUIOCKOCTH;
yckopeHusi Opycka MpH JBMKEHHHM IO HAKJIOHHON IIJIOCKOCTH; YacTOThl H




nepuoAa KojleOaHWW MaTEeMaTHMYeCKOro MasTHUKA; 4YacTOThl W Iepuoja
KoJIeO0aHUH MPYKUHHOTO MasSTHUKA; MOMEHTA CHIIBI, JEHCTBYIONIETO HA PHIYAT;
paboThI CUIIBI YIIPYTOCTHU MPH MOJbEME I'Py3a C TOMOIIbIO HEMOIBUKHOIO OJIOKa;
paboThI CHIIBI YIIPYTOCTH IIPU MTOABEME IPYy3a C IOMOUIbIO MTOJABUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHUJIbI OT O0beMa MOTPYXKEHHOU
YacTH TeJla U OT MJIOTHOCTH KUIAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIbI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIbKEHUS OT CUJIbl HOPMAJIbHOTO JaBJICHUS U OT
poJla MOBEPXHOCTH; CHUJIbl YIPYIOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIEHU
nedopManuu IpYKUHBI; YCKOpPeHHsI Opycka OT yrjla HakjOHa HaIlpaBIISIOIIEH;
nepuoaa (4acToThl) KOJIeOAHW HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TEpUOJIa
KoJIe0aHUM TMPY>KUHHOTO MasTHHUKA OT MAacChl Ipy3a M KECTKOCTU MPY>KHUHBI;
UCCIIEJOBAaHNE HE3aBUCUMOCTH II€pUOJa KOJ€OaHUN HUTAHOIO MasTHUKA OT
Macchl rpysa.

IIpoBepka ycioBusl paBHOBECHs pblyara

1.30 |®usnueckue ABIECHUS B MPUPOAE: MPUMEPHI JBIKEHUS C pa3IMUYHBIMU
CKOPOCTSIMU B JKMBOHM U HEXUBOU MpUPOJIE, ACUCTBUE CUIIBI TPEHUS B MIPUPOJIE U
TEXHUKE, TPWIUBbI M OTJIMBBI, JBWXKEHUE TUIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBU)KEHUE JKMBBIX OPTaHU3MOB, pblYard B TeJ€ YeJIOBeKa, BIHUSHUE
atMoc(epHOro IaBJICHHS HA XUBOW OpraHu3M, IUIABaHUE PBIO, BOCHPHUSITHE
3BYKOB XHBOTHBIMH, 36MIIETPSICEHHUE, CEICMUUYECKHE BOJIHBI, IIyHAMH, 7XO

1.31 |TexHuyeckue YCTPOWCTBA: CHUIAOMETpP, NATUMKH IOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHS, IUHAMOMETpP, TMOJIIUITHUKN, PAKEThl, pblYar, TMOABMXKHBIN U
HEMOJIBIKHBIA OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooO0IIaroIuMecs: COCy/lbl, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKHUH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3IXOJOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A

2.1 OCHOBHBIE  TIOJIO)KEHHSI ~ MOJIEKYJISIPHO-KMHETHYECKOM  TEOPHUH  CTPOCHUS
BelecTBa. MoJienu TBEpOro, KUAKOTO U Ta3000pa3HOro COCTOSIHMN BELIeCTBa.
Kpucrannuueckue u amopgHble Tena

2.2 JBwxkenue yactuil BemectBa. CBS3b CKOPOCTH JBWKCHHUS YacTHI[ C
Temneparypoil. bpoyHoBckoe nBrkenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe paclIMpeHne U cxKaTHe

2.5 TennoBoe paBHOBeCHE

2.6 BuyTtpennsis sHeprusi. Pabora m Temuionepenada Kak CIOCOOBI W3MEHEHUS
BHYTPEHHEHN 3HEpruun

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE

2.8 HarpeBanue wu  oxnaxaeHue Ten. KonaudectBo — TEmnoTel. Y aenbHas

TCIINIIOEMKOCTD:

Q=cm(t; - ty)




2.9

3aKOH COXpaHEHHWs SHEPrUH B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIIOBOIO
OayaHca:

Q1+Q2+...:0

2.10 |HUcnmapenue u konHjaeHcauus. M3MeHeHHWe BHYTPEHHEM HHEpPruM B IIpolecce
UCIapeHns M KOHAeHcauuu. KuleHue SKUAKOCTH. YJIelbHas TeIoTa
napooOpa3zoBaHUs:

L=-£
m

2.11 | BnaxHocTb BO31yXa

2.12  |IlnaBnenne U Kpuctajm3auus. V3MeHeHHe BHYTpEHHEH SHEpruu IpHu
IUTABJICHUU U KPUCTAUIN3ALNN. Y IeJbHAs TEIJIOTa IUIaBJICHU:
=2

m

2.13  |BHyTpeHHss 3HEPrUs CropaHus TOIUIMBA. Y AeJIbHAs TEIUIOTa CrOPaHUsl TOILUINBA:

q=—
m

2.14  |Ilpunuuns! paboTs! TerioBbix Asurareneil. KIIJ TemnoBoro nurarens

2.15 |IlpakTtuueckue paboThbI
N3mepeHne ynenbHON TEIIOEMKOCTH METAINIMYECKOr0 LMIMHAPA; KOJIUYECTBa
TEIUIOThl, TOJYYEHHOIO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHON
Macchl, B KOTOPYK OIIyIIEH HarpeTbli LWIMHAD; KOJWYECTBA TEIUIOTHI,
OTJIAaHHOTO HAarpeThiM LWIMHIPOM, IOCJE OIYCKaHHsS €ro B BOJLY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3[yXa; YAEIbHOW TEIUIOTHI
IUTABJICHUS JIbJIA.

HccnenoBanne HM3MEHEHMsI TEMIIEPATypbl BOJBI MPU PA3IMUHBIX YCIOBMSIX;
SBJIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOW U Topsiuel BOJBI; Mpoliecca
UCIIapeHus

2.16 |®usnueckue sABIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KaNWUISPHBIE
SBJIEHUSI B NPUPOJIE, KPUCTAJIBI B Ipupoje, uznydenue ConHIla, 3amep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17 |TexHuueckue yCTpOMCTBa: KallWJUIAPbI, IPUMEPHl UCIIOJIB30BAHUS KPHUCTAIIOB,
KUJKOCTHBIM TEpPMOMETp, NaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPHI, MCUXPOMETP, NapoBas TypOHHA, ABUraTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnekTpusanus Tei. [[Ba Buja aIeKTpUUeCcKUX 3apsioB

3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




34

Onektpuueckoe rmose. HampsokeHHOCTh  diekTpuueckoro mnoss. [lpunnun
CYNEPIIO3UIUH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuueckux 3apsaoB. JlelicTBHE 3IEKTPUYECKOrO MO Ha
aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH

3.6

[TocTossHHBIN AEKTpUUECKUM TOK. JleCTBHS AnekTpuueckoro toka. Cuia Toka.
Hanpsxenue.

1=4

3.7

3.8

39

HOCHCHOBaTeHBHOe COCANHCHUEC ITPOBOJHUKOB:
I] =12;U=U1 +U2;R=R1 +R2.

HapaJ'IJ'IGJ'II)HOG COCIMHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

R
U =Up;l=1+1L; R=?1.

CMenaHHbBIE COCAUHCHUS IMPOBOIHUKOB

3.10

PabGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKaA.

A=U-1-tP=U"I

3.11

3akoH [[>xoyns-Jlenna:

Q=F "Rt

3.12

OneiT Opcrena. MarmuTHoe Iojie MPSAMOTO IPOBOJHMKA € TOKOM. JImHum
MarHUTHOW UHIYKLIUU

3.13

MarsuTtHoe TIIOJIE MOCTOSHHOI'O MarHuTa. B3amMoaelcTBHE ITOCTOSHHBIX
MarduToB

3.14

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OnbiTel Dapajnes. SABneHue 3J1eKTpoMariuTHON nHayKuu. [Ipasuino Jlenma

3.16

[IpakTrueckne paboThI




W3mepeHne  AJIEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AMEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOLIEIO B IPOBOJHHUKE
(pe3ucTopsl, JJaMIIOYKa), OT HANpPSIKEHUS HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIMPOTUBIICHUS OT JJIMHBI MPOBOJHUKA, IJIOLIAJN €r0 MONEPEUHOT0 CEUYECHUS U
YZE€IBHOTO CONPOTUBIICHHUS.

[TpoBepka mpaBuiia AJi AIEKTPUUYECKOTO HAMPSHKEHHS MPU MOCIEA0BATEIHHOM
COCIMHCHUU TIPOBOJHUKOB; TMpaBWiia JUIsl CHJIbI 3JIEKTPUUECKOrO0 TOKa IMpHU
napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

3.17 |®usudveckue SBICHUS B NPHUPOJE: OJICKTPUUYECKHUE SBIEHUA B arMmocdepe,
AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJIH, Ipeld MOooCcoB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE

3.18 |TexHuueckue yCTPOWCTBA: AIIEKTPOCKOI, aMIEpMETp, BOJBTMETP, peocTarT,
CUETYMK  DJEKTPUYECKOH  DHEPIUH,  DIIEKTPOOCBETHTEIbHBIE  IPUOOPHI,
HarpeBaTeNIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUIECKUE
[PEIOXPAHUTENHU, AJIEKTPOMATrHUT, AJIEKTPOJBUraTellb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 |DnexkTpoMarHuTHbIE BOJHBI. [1Ikana 351eKTpOMarHUTHBIX BOJIH

3.20 |JIyueBas moaens cBeta. IIpsimoninHeiiHOE pacipoCcTpaHEHUE CBETa

3.21 |3akoH otpaxeHnus ceera. [1nockoe 3epkano

3.22  |Ilpenomnenue cBeTa. 3aKOH MPEIOMIIEHHS CBETA

3.23 | Aucnepcus cBera

3.24  |Jlunza. Xoxa nydeir B nuH3e. DokycHoe paccrosiHue auH3BL ONTHYEcKas cuiia
JIUH3BIL:
D=1/F

3.25 |I'ma3 kak ontuyeckas cucrema. OnTrueckue mprudopbl

3.26 |IlpakTuueckue paboThI
W3mepenne onTuyeckoil cuibl coOuparoiieil JHMH3bL, (OKYCHOTO PacCTOSHUS
cobuparonieid JMH3bI (10 CBOMCTBY paBEHCTBA pa3MEepoB MpeaMeTa M
n300paxKeHusi, KOrja IMpeIMeT pacloyioKeH B JABOMHOM (oKyce), MoKa3aTens
MPEJIOMJIEHUS CTEKJIA.
UccnenoBanue cBoWicTBa M300pakeHMs, TTOJIYYEHHOTO € TIOMOIIBI0 coOMparomen
JUH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHUS JABYX  CIIOXKEHHBIX  JIUH3;
3aBHCHMOCTH YTJIa MPEJIOMJIEHUsI CBETOBOTO Jiyya OT yIJla MaJeHHsl Ha TpaHUIle
"BO31yX - CTEKIO"

3.27 |®usunueckue saBieHus B npupone: 3armenuss Connua u JlyHbI, 1BeTa Ted,
onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |TexHu4eckne yCTpOWCTBA: OYKHM, TMEPUCKOI, (oToamnmapar, ONTHYCCKUE

CBE€TOBOAbI

KBAHTOBGIE ABJIEHUSA




4.1 PannoaktuBHOCTh. Anb(a-, O6era-, raMma-u3nydeHus. Peaknuu anbda- u Oera-
pacnaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactuil. [nanerapuas Moiens aToma

4.3 Cocras aromHoro sapa. M3oronsl

4.4 [lepuon nonypacnaga aTOMHBIX SiAEp

4.5 Snepuble peakiuu. 3aKOHbBI COXPAaHEHUSI 3aPsJ0BOIO U MaCCOBOTO YUCE

4.6 dusnueckue SBJICHUS B TPHUPOJE: E€CTECTBEHHBIH paJuOaKTUBHBIA  (oH,
KOCMHUYECKHE JIy4d, PAJAUOAKTUBHOE H3JIYyYEHUE MPUPOAHBIX MHHEPAJIOB,
JefiCTBUE paJiMOAKTUBHBIX U3JIyY€HUN Ha OPraHU3M YeJIOBEKa

4.7 TexHu4eckue yCTpOWCTBA: CIEKTPOCKOI, WHJAWBHAYalbHBIM AO3UMETpP, KaMmepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

dwusuka: 7-i kiacc: 6a30BbIi YpoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., Banos A.1.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocsemenne»

dwusuka: §-if kiacc: 6a30BbIi YpoBeHb: yueOHUK, 7 kinacc/ [lepermkua .M., UBanoB A.U.,
AxumonepHoe obmectBo «M3natenberBo «IIpocBemienuey

Odusuka, 9 wracc/ Kabapmua O.D., AxuuoneprHoe o6OmectBo «M3maTenbcTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

1. Mapon A. E. ®uzuka. COOpHUK BOIIPOCOB U 33/1a4. 8 KJ1.: yueO. mocodue, M. Ipoda,
2016

2. Ilepwimkun A.B. CoopHuK 3a1a4 1o gusuke: 7-8 ki.:, U3narenscrBo "Ok3amen", 2020

3. Kabapaua O. @., KabGapnuna C. W. ®usumka. Kuura gns yuwrtens. 9 kiacc. M:
[Tpoceemenue 2010 ¢

4. Kabapaun O. ®. dusuxa. Paboume mnporpammsbl. IIpenMerHas nuHus y4eOHUKOB
«Apxumeny. 7-9 kmaccel: yueOHoe mocobue ajisi 001eo0pa3oBaTeIbHbIX OpraHU3aluid —

M: IIpocsemienue, 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

®uzuka. 7 kinace. PI'AOY JIIIO "Akagemuss Munnpocsemenus Poccuun
®uzuka. 8 kinacc. PI'AOY JIIO "Axkagemuss Munnpocsemenus Poccun

®uzuka. 9 kinace. PI'AOY JIIO "Akanemus Munnpocsemenus Poccun



IIpuioxenue k padoyeii nporpamme
OueHoYHbIE IPOLEAYPHI 10 PHU3NKe

Bce onncanust u 06pasiel Bcepoccniickux mpoBEpOYHBIX pabOT MOYKHO ITOCMOTPETh HA
camre https://fioco.ru/obraztsi 1 _opisaniya vpr

Bceepoccuiickasi npoBepouHasi padora nmo ¢pusuke 7 Kjaacc

Ha Beimonnenue nmpoBepouyHoil paboThl Mo (u3nke 0a30BOro ypOBHSI OTBOJIUTCS JBa
ypoka (He 6omee 45 MUHYT Kaxkpiii). PaboTa cOCTOMT M3 IBYX YacTeil U BKiIro4yaeT B cebs 10
3amanuii. O6e yacTu paboThl MOTYT BBIMOJIHATHCSA B OJUH JCHb C MepepbiBoM He menee 10
MUHYT WJIH B pa3HbIE THU.

B wactu 1 conepxarcs 3amanus 1-5; B yactu 2 — 3aganus 6—10. 3agaHust kaxuoi
YaCTH Pa3IMYyaroTCs MO COACPKAHUIO U MPOBEPSEMbIM TpeboBaHusM. 3ananus 1, 2, 4, 6, 8 u
9 TpeOytoT KkpaTkoro orBera. 3amanus 3, 5, 7, 10 mpexmosararoT pa3BEpHYTYIO 3alMCh
pelieHus u OTBETA.
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-
7_DEMO_(B) 2026.pdf

Bcepoccuiickasi nposepouHasi pa6ora no ¢pusuke 8 kiaace

Ha BrimonHeHne mpoBepovyHOil paboThl 1Mo (usnke 0a30BOr0 YpOBHS OTBOJHUTCS JBa
ypoka (He 6oree 45 MUHYT Kaxplii). PaboTa cocTouT U3 ABYX 4acTel u BKIIrOYaeT B ceds 10
3agaHuii. O6e yacTu paboThl MOTYT BBINOJIHATHCSA B OJUH JACHb C IepepblBoM He MeHee 10
MUHYT WJIH B pa3HbIe THU.

B wactu 1 conepxarcs 3amanus 1-5; B ywactu 2 — 3aganus 6—10. 3agaHus kaxuoi
YacTH PA3IMYAIOTCS MO COJAEPYKAHUIO U MPOBepsAeMbIM TpeOoBaHUAM. 3aaanus 1-3, 6, 8 u 9
TpeOyIOT KpaTKoro orsera. 3ananus 4, 5, 7 u 10 npeanonaraioT pa3BepHyTYIO 3alIUCh OTBETA
WIN PEUIeHHUS.
https:/fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-

8 DEMO (B) 2026.pdf

Hrorosasi koHTpOJIbHAsSI padoTa no ¢pusuke. 9 kiace

Hnempyxyus no gvinonnenuio pabomol

KonTponbHast pabora coctaBieHa B 2 BapHaHTax U3 3aJaHUN OTKPBITOrO OaHKa IO
noarotoBke k OI'D. Pabota Bkitodaer B cedst 12 3a1aHuii M COCTOUT U3 TPEX YacTeil.

Yacte 1 comepxut 7 3amaHuii, U3 HUX 2 3aJaHUS C KPAaTKUM OTBETOM, 3aJlaHHE Ha
BBIOOP JBYX BEPHBIX YTBEp:KICHUH, 2 3aJaHMsl Ha COIMOCTaBIIEHUE, 3aJaHhe Ha paboTy C
rpadukoM, 3aJaHue Ha BBIOOP OAHOTrO BepHOro orera. YacTh 2 comepkHUT 3 3aaHus Ha
paboTy ¢ TeKcToM (PU3UIECKOTo cofepkanust. YacTh 3 COAEPKUT JBE PacUETHHIX 3a7ad.

Ha BeImonHeHne KOHTPOIBHON paboThI 10 Gu3nKe OTBOIUTCS 1 ypok (45 MUHYT).

[Ipu BEIMHCIEHUSIX pa3periaeTcsi HCIOIb30BaTh HEMPOTPAMMHUPYEMBIN KaTbKYJISTOP.

Bapuant 1
Yacmo .

1. Jdns xkaxmoro (U3WYECKOTO TOHATHUS W3 TEPBOTO  CTOJOIA moadepuTe
COOTBETCTBYIOLIHH MMPUMEP U3 BTOPOTO CTOIOLA.

du3nyYecKre NOHATUS [Tpumepsi

A) pusnueckoe siBIeHUE 1) muddy3us



https://fioco.ru/obraztsi_i_opisaniya_vpr
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-7_DEMO_(B)_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-7_DEMO_(B)_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-8_DEMO_(B)_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_FI-8_DEMO_(B)_2026.pdf

b) ¢usnueckas penuunna 2) B
B) equanma pusndeckoil BETMUUHBI 3) Ilackanb

4) cexkyHIOMEp

A

2.  ABTOoMOOWIIb 32 4 C YBEJIMUYMJI CBOIO CKOPOCTh OT 36 M/c 10 115.2 xm/4. C kakum
YCKOPEHHEM JIBUTAJICS aBTOMOOWIIH?

2
M/c

3. C kako# cujIol MPUTATHBAIOTCS J1Ba Kopadsst Mmaccamu 1o 12 000 1, Haxoasmuxcs Ha
paccrosinuu 1,2 xm apyr ot apyra? ( G=6,67- 10" H-m*/kr?)

MH

. 2
4. Omnpenenure 4YUCIO MPOTOHOB Z M YKCIIO HEUTpoHOB N B sijjpe n3oTomna HaTpus ;- Na

A.Z=11,N =10
b. Z=22 N =11
B.Z=11, N=11
I'Z=22, N=0

5. Ha pucynke npezacraBieHsl rpaduku 3aBUCUMOCTH CMEILIEHHSI X TPY30B OT BPEMEHH t
IIpU KoJIeOaHUAX JBYX MaTeMaTHYeCKUX MAasTHUKOB. VIcnosb3ys AaHHbIE rpaduka,
BBIOEpUTE U3 MPEI0KEHHOTO TIEPEYHS IBa BEPHBIX YTBEPKICHUS. YKaXKUTE UX

HOMeEpa.

1) Ammuntyna xosiebaHuil mepBOoro MasiTHUKa B 2 pa3za Oobllle aMIUIATY/IbI
KoJIe0aHUH BTOPOTO MasTHUKA.

2) MasTHUKU COBEpIIAIOT KOJIeOaHUsI C OIMHAKOBOM aMITTUTYI0H

3) JInMHa HUTH BTOPOTO MasTHUKA MEHbIIE JUIMHBI HUTH MIEPBOI0 MAsTHUKA.

4) Ilepuon xonebaHuii BTOPOro MasiTHUKa B 2 pa3a OoJblie.

I

CONPOTHUBJIEHUE
B. 1
I''R

— W

5) KoneOaHust MassTHUKOB SIBIISIFOTCS 3aTyXalOIIUMU.

6. YcTaHOBHUTE COOTBETCTBHE MEXY (GOpMyJaMu JUIs
pacuera ¢usnuyeckux BenuuuH. K Kaxaod no3unuu
MEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIONIYIO TTO3UIIUIO
BTOPOTO CTOJIONA.

dopmyna dusznyeckue
BEJIMYUHBI
A U*] 1. Pabora
ANEKTPUUYECKOTO TOKA
b.U 2.DJIEKTPUYECKOE

3.MOIIHOCTH IEKTPUUECKOTO TOKA
4.Cuna 3JeKTpUIECKOro ToKa

7. KoopamHara Tena, ABIKYIIErocst BAoMb ock OX , m3Memsiercs o popmyire x=10+20t-2t>
(Bce enunuIel B Cu). Kak MEHSIOTCS MOIYJTb YCKOPEHHUS U MOJTYJIb CKOPOCTH aBTOMOOMJIS B
TCUCHHC NICPBBIX IIATH CCKYHJ OT Hadalia JIBI/I)KGHI/ISI? 21.]'[5[ Ka)I()IOfI BCJIIMYUHBI OIIPCACINTC
COOTBETCTBYIOIIUI XapaKTep U3MEHEHMUS:

1) VBemmuupaercs
2) yMmeHbIIaeTcs
3) He u3mensercs



3anummure B TaOMUILy BIOpaHHBIC IM(PBI A1 K101 (puzndeckoit BenuuuHsbl. Lludpsr B
OTBETE MOT'YT IOBTOPSITHCS

Monaynb yckoOpeHust Moayib CKOpOCTH
Yacmo 2.
[IpounTaiite TEKCT U BBINOJHUTE 3aJaHUS
Hynamu

Hynamu — 310 0AHO M3 HauWOOJIE€ MOIIHBIX MNPUPOAHBIX SIBICHUU — PSII MOPCKHUX BOJIH
nrHOM 110 200 KM, CITOCOOHBIX Iepecedb Bech 0KeaH co ckopocTsamu a0 900 km/4. Hanbomnee
Y4aCTOM MPUYUHON MOSBJICHUS IIyHAMHU CIEAYET CYUTATh 3€MJICTPSICECHUSI.

AMIUIUTY/A LIyHaMH, a 3HAUUT, U €€ SHEPTHUs 3aBUCAT OT CUJIBI MOA3EMHBIX TOJIYKOB, OT TOTO,
HACKOJIBKO OJIM3KO K TMOBEPXHOCTH JHA HAXOAMTCS JIHIICHTP 3€MIICTPSCEHUS, OT TIyOUHBI
OKeaHa B JaHHOM paifoHe. J[JTuHa BOJIHBI IlyHAMU OMpEeaeTcs MIIOMAAbio U penbedom aHa
OK€aHa, Ha KOTOPOM ITPOU30ILIO 3EMJIETPSICEHUE.

B okeane BOJHBI IIyHAMU HE MPEBBIIAIOT 10 BbIcOTe 60 CM — UX Jake TPYTHO ONPEAETUTH C
Kopabuist wim camonéra. Ho ux nnmumHa mpakTUYeCKH BCEra 3HAYUTENIBHO OOJIbIe TTYyOUHBI
OKeaHa, B KOTOPOM OHU PacIpOCTPaHSIOTCS.

Bce mynamu xapaktepusyroTcs OOJIBIIMM 3aMlacoM YHEPruu, KOTOPYIO OHH HECYT, JaXKe B
CPaBHEHUHU C CAMBIMU MOIIHBIMH BOJTHAMH, 00pa3ylOIUMHUCS MO/ JCHCTBHEM BETpAa.

Bcst sku3Hb BOJTHBI IIyHAMU MOKET OBITh Pa3fiesieHa Ha YEThIPE MOCIIeI0BATEIbHBIX dTama;

1) 3apokaeHue BOJIHBI,

2)  JBHDKEHHE 10 TIPOCTOPaM OKeaHa;

3) B3aUMOJEHCTBHE BOJHBI C MPUOPEIKHON 30HOM;

4)  oOpymuBaHue rpeOHS BOJIHBI HAa OEPErOBYIO 30HY.

Urto06sl pazobpaThCs B MPUPOJE IyHAMHU, PACCMOTPHUM M4, MIaBaroniuii Ha Boae. Koraa mox
HUM TPOXOJIUT TpeOEHb, OH YCTPEMJSIETCS BMECT€ C HHUM BHEpEN, OIHAKO TYT JKe
COCKalIb3bIBa€T C HEro, OTCTaéT W, TMomajas B JIOKOWHY, ABMXKETCS Hazaj, MOKa ero He
MOJIXBAaTUT CIEeAYIOUINI rpedeHb. 3aTeM BCE MOBTOPSETCS, HO HE MOJIHOCTHbIO: BCSKUN pa3
MpeAMET HEMHOro cMelaercs Brepén. B pesynbraTe Ms4 ONMCHIBAET B BEPTUKAIBHOU
TJIOCKOCTH TPACKTOPHIO, OJIM3KYI0 K OKPYXKHOCTH. [109TOMY B BOJIHE YacTHIA TOBEPXHOCTH
BOJbl YYaCTBYET B JABYX IBWKEHHUSX: ABUKETCS MO OKPYKHOCTH HEKOTOPOTO pajuyca,
YMEHBIIAIOIIET0Cs ¢ TITyOUHOM, ¥ MOCTYNATEIHbHO B TOPU30HTAIIBHOM HAINpPaBJICHUU.
Habmroienus mokasaiu, 4To CyHIECTBYET 3aBUCHIMOCTh CKOPOCTH PacCIpOCTpaHEHUsI BOJIH OT
COOTHOIIICHUS JJIMHBI BOJIHBI U TJIYOUHBI BOJOEMA.

Ecnu nnuna oOpa3oBaBiieiicss BOJHBI MEHbIIIE TTyOMHBI BOJIOEMA, TO B BOTHOBOM JIBH)KEHUU
IIPUHUMAET y4aCTHE TOJIBKO MOBEPXHOCTHBIN CIIOM.

[Ipu nnvHe BONHBI B AECSATKHA KUJIOMETPOB JUIsl BOJH IIyHAMU BCE MOPSI U OKEAHBI SIBIISIIOTCA
«MEIIKUMU», W B BOJHOBOM [BWIKEHWH TIPUHMMAET ydYacTHE€ BCA Macca BOJBI — OT
MOBEPXHOCTU A0 JAHA. TpeHue O [OHO CTAaHOBUTCS CYHIECTBEHHbIM. HinkHue ciou
(TIpUIOHHBIE) CUIBHO 3aTOPMAKUBAIOTCS, HE yCMeBas 3a BEpXHUMHU cJosiMu. CKOpOCThH
pacipocTpaHeHHUs] TAaKUX BOJIH OIpeNessieTcsl TONbKO TiyOuHoi. Pacuér maér ¢popmyny, mo

|

KOTOPOU MOXHO pacCYUTaTh CKOPOCTb BOJIH HA «MEIKON» BOI[CU = "JIgH'

I{ynamu OeryT co CKOpOCTbIO, KOTOpasi YMEHBILIAETCS ¢ YMEHbIIEHUEM ITyOMHBI OKeaHa. JTo
03HAYaeT, YTO UX JJIMHA TOJIKHA MEHAThCS MIPH MOAX0/1€ K Oepery.

Takyke IpM TOPMOKEHMM INPUIOHHBIX CIOEB PACTET AMIUIMTYZAA BOJIH, T.€. YBEIUYMBAETCS
ITOTEHIIMAIbHAs SHEPT U BOJHBI. J[€710 B TOM, YTO YMEHBIIEHNE CKOPOCTH BOJIHBI IPUBOJIUT K
YMEHBUICHUIO KUHETUYECKOM OHEPrHuHM, M YacTh €€ IPEeBpallaeTcsi B IMOTCHLHUAIBHYIO
sHepruto.Jlpyras 4acTb yMEHBIICHHS KHHETHMYECKON DHEPIMM TPATUTCS Ha IMPEOJOJICHUE
CUIbl TpEeHUs U IIpeBpaliacTcs BO BHYTpPeHHIOKO. Hecmorpa Ha Takue mnorepu,



pa3pylIMTeNbHas CUla IlyHaMH OCTa€TCs OTPOMHOM, YTO, K COXAJICHHUIO, HAaM MPUXOIAUTCS
MePUOJNYECKH HAa0II01aTh B PA3IMYHBIX pailoHaX 3eMIIH.
8. JIBMKEHUsl YaCTHUIIbI BOJIbI B I[yHAMH SIBISIOTCS

1) momnepeyHbIMHU KOJEOAHUSIMU
2) CcyMMOM IIOCTYNATEIBHOTO U BPalaTEIbHOTO IBHKCHUS
3) OpOaOILHBIMH KOJIEOAHUSIMU

4) TOJIBKO IMOCTYIIAaTCJIbHBIM ABUKCHUCM

Tonnwviti omeem k 3a0anuio 8 0odceH cooepicams He MOAbKO OMEem Ha 8ONPOC, HO U €20
Pa3zeépHymoe, 102UHeCcKU CéA3aHHOe 000CHOBAHUE

9. [louemy npu noaxoje LyHaMH K Oepery pacTéT aMIIUTyAa BOJIH?

1) cKOpOCTh BOJHBI YBEIMYMBAETCS, BHYTPEHHSISI SHEPTHSI BOJIHBI YACTUYHO MPEBPAIIACTCS B
KHHETUYECKYIO SHEPTUIO

2) CKOpPOCTH BOJIHBI YMEHBINAETCS, BHYTPEHHSISI DHEPT U BOJIHBI YaCTHYHO MPEBPAIAeTCs B
MOTEHLIUATIBHYIO SHEPTHUIO

3) CKOPOCTb BOJIHBI YMEHbILIAETCS,, KUHETUYECKAsi SJHEPTHsI BOJIHBI YACTUYHO IIPEBPAIACTCS B
MOTEHIIUATIBHYIO SHEPTHUIO

4) CKOPOCTh BOJIHBI YBEIIMYMBACTCS, BHYTPEHHSISI SHEPTHsI BOJIHBI YACTUYHO MPEBPAIIACTCS B
MOTEHIIUATIBHYIO SHEPTHUIO

10. Yo mpoucxouT ¢ JUIMHOM BOJIHBI IlyHaMHU IIpH 1oAxo0/e K 6epery? OTBET NOACHUTE.
Yacmy 3.

s 3a0anuu 11-12 Heobxo0umo 3anucams noiHoe peuleHue, Kudarujee 3anuch Kpamrkoz2o
yenosus 3aoaqu ([arno), 3anucey hopmyn, npumeHenue Komopuvlx Heobxo00uUmMo u 00CMAamoyHo
0N peulenus 3adauyu, a makdxice mamemamuyeckue npeoobpaz08anus U pacyémel,
npugoosuUe K YUCI080MY OMEEmYy

11. JIBa cBuHIOBBIX 1mapa MaccaMu m; = 100 r 1 my = 200 r ABMXKYTCSI HABCTpEUy ApPYyT
JPYTY €O CKOPOCTAMU Vi =4 M/c U vV, = 5 M/c. Kakyro KHHETUYECKYIO SHEPTUIo Oy/1eT UMETh
BTOPOH 11ap MOCJIE UX HEYNIPYTOTo COyAapeHus?

12. Tlpu oOnmy4yeHus IITyTOHUS o4~ PUsiApaMu HEOHa|( Ne nonrydaeTcst pezephopauii u emié
yeTelpe HeUTpoHa. Harmmmre peaknuro.



Bapmuanr 2
Yacmey 1.
1. YcranoBuTe COOTBETCTBHE MEXIY (DU3MUYECKUMH BEITMUYMHAMU U €AMHUIIAMH UX W3-
Mmepenus B cucreme CH. 3anuinTe B Tabiuily BoIOpaHHbIE U(PBHI 10T COOTBETCTBY-
IOLMMH OyKBaMHU.

EJVHUIIbI
OU3NYECKUE BEJIMYMHBI V3MEPELILS
1) I'g
A) Yacrota 2) Br
b) Oueprus 3) H
B) Bpems 4) ¢
5) Hx

2. ABTOMOOWIH 3a 8 C yBEIWYHJI CBOI CKOPOCTh OT 36 kM/4 0 108km/4. C kakum
YCKOPEHHUEM JIBUTAJICS aBTOMOOWIIH?
M/,
3. C kako# cujIoW MPUTATHBAIOTCS JIBa Kopadist maccamu 1o 14 000 1, Haxoasmuxcs Ha

paccrosinuu 1,4 xm npyr ot npyra?(G=6,67- 107! H'Mz/KFz)

MH.
4. OmnpegenuTe 4YKUCIO MPOTOHOB Z U YUCIO HEUTpoHOB N B sjipe H30TONa
aJIIOMI/IHI/I512713Al
A.Z=13, N=13
b.Z=13, N=14
B.Z=27, N=13
I'.Z=14, N=0

5.Ha pucynke noka3an rpaduk 3aBUCIMOCTH CHIIBI TOKa B METAITUYECKOM MTPOBOAHHUKE OT
BpeMeHu. OrnpeaennuTe 4acToTy KojaebaHuil Toka.

Id g" 1)8 '
3 2) 0,125 'y
0,14 3)6 I
0 4) 4 I'n
—_ 0'1 _____ —
= 0,2

6.UenoBek MmepeBOIUT B3I CO CTPAHUIIBI KHUTH Ha oOjiaka 3a OKHOM. Kak mpu 3ToM
MEHSIOTCS (POKYCHOE pAcCTOSHHME M ONTHYECKas CHJla XpycTaluka ria3a udenoBeka? Jlis
Ka)KJJ0W BEJTMYUHBI OINPENIEIUTE COOTBETCTBYIOIINNA XapaKkTep U3MEHEHMUS:

1.yBenuuuBaercs

2.yMEHBIIAETCS

3. He u3MeHseTcs

3anumuTe B TaOIUIy BhIOpaHHbIE HUQPHI A KaKI0W BenuuuHbl. [[udpsl B 0TBETE MOTYT
MTOBTOPSITHCS

DOKyCHOE pacCTOsTHUE Onrnyeckas cuia

7.Y CTaHOBHUTE COOTBETCTBUE MEXY HAYYHBIMU OTKPBITHSIMH U UMEHAMH YYEHBIX, KOTOPBIM
OTU OTKPBITHA ITPUHAATICIKAT

HayuHble OTKpBITHS HNmMeHa y4eHHBIX

A. Ilepenava naBieHus:, IPOU3BOIUMOTO

Ha KUJIKOCTH WJIH ra3 1. B.ITackann



b. Atmocdepnoe naBienue 2.I' Tanmuneit
3.Apxumen
4.3. Toppuuenu

Yacmp 2.
IIpouumatime mexcm u 6blnoIHUME 3A0AHUA
AHaJan3 3ByKa

[Tpu momou HAOOPOB aKyCTUYECKUX PE30HATOPOB MOXKHO YCTAHOBUTH, KAKUE TOHBI
BXOJSIT B COCTAaB JAHHOTO 3BYKa M KaKOBbl MX aMIUIUTYAbl. Takoe ycTaHOBJIEHHUE CIEKTpa
CJIOKHOT'O 3BYKa Ha3bIBAETCS €10 FTapMOHUYECKUM aHAIU30M.

Panbiie aHanmu3 3ByKa BBINOJIHSAJICS C IOMOILBIO PE30HATOPOB, NPEACTABISIOIIUX
co0O0H MoJIbIe APkl PA3HOTO pa3Mepa, UMEIOIINX OTKPHITHIH OTPOCTOK, BCTABIISIEMBIN B yXO,
U OTBEPCTHE C MPOTHUBOMOJIOKHON cTOpoHBI. J[s aHanu3a 3ByKa CyLIECTBEHHO, YTO BCAKUN
pa3, Korja B aHAJIU3HPYEMOM 3BYKE COJEPKUTCS TOH, 4acTOTa KOTOPOrO paBHA YacTOTE
pe3oHaTopa, NocaeIHUI HAUMHAET IPOMKO 3BY4aTh B 3TOM TOHE.

Taxue criocoObl aHaJIM3a, OAHAKO, OUEHb HETOUHBI U KPONOTIUBEL. B HacTosIiee BpeMs
OHM BBITECHEHbl 3HAYUTEIBHO Oo0Jiee COBEPLICHHBIMHM, TOYHBIMM U  OBICTPBIMHU
ANEKTpoaKycTUuecKuMu MeTogamMu. CyTh UX CBOJUTCS K TOMY, YTO aKyCTHYECKOe KoyebaHue
CHayajla IMpeoOpa3yercsi B 3JIEKTpUUYECcKoe KojeOaHHe C COXpaHEeHHEM TOH ke (opMmbl, a
CIIEIOBATEIbHO, HMMEIOIIEE TOT JK€ CIEKTp, a 3aTeM »3TO0 KojeOaHue aHaJIUu3upyeTcs
JIEKTPUUECKUMH METOaMHU.

OavH U3 CyLIECTBEHHBIX pE3yJIbTaTOB TapMOHUYECKOTO aHalIM3a KacaeTcs 3BYKOB
Hamelt peun. Ilo TeMOpy MBI MOXXeM y3HaTh Tosioc yenoBeka. Ho yem pasznnyarorcs
3BYKOBbIE KOJIEOaHMS, KOTJa OJWH U TOT K€ YeJNOBEK IMOET Ha OJHOW M TOH Ke HOTe
pasnu4Hble TaacHble? J[pyruMu CI0BaMH, YEM Pa3JInYyaroOTCs B OTUX CIIydasX MEPUOJAUYECKUE
KoJe0aHusl BO3/1yXa, BBI3bIBAEMbIE€ T'OJIOCOBBIM aINapaToM MpPH pa3HbIX MOJOKEHUSX I'y0 U
A3bIKa M HM3MEHEHHMSX (OpPMBbI MOJIOCTH pTa M IIMOTKH? O4YeBHUIHO, B CHEKTpax TIJIACHBIX
JOJKHBI OBITh Kakue-TO OCOOEHHOCTH, XapaKTEpHbIE JJIs KaXK/I0To IJIaCHOTO 3BYKa, CBEPX
TeX OCOOEHHOCTEH, KOTOpBIE CO3/1al0T TeMOp rojoca JAaHHOTO yelloBeka. ['apMoHHMYecKuid
aHaJIM3 TJAcCHBIX TMOJATBEP’KAAET OSTO TNPEANOJOKEHHE, a HWMEHHO: TIJacHble 3BYKH
XapaKTepu3yloTCs HAIMYMEM B UX CHEKTpax o0iacTeil 00epTOHOB ¢ OOJIBIION aMITIUTYIOM,
npuuéM 3TU 00JACTH JIeXKaT AJI1 KaKJ0M IJTacHOM BCerja Ha OJHUX M TeX K€ 4acToTax
HE3aBHCHMO OT BBICOTBI ITPOIIETOrO IIIACHOTO 3BYKA.

8. 'apMOHHYECKUM aHAIM30M 3BYKa Ha3bIBalOT
A. yCTaHOBIJIEHHE YHCIIa TOHOB, BXOZSIINX B COCTaB CJI0KHOT'O 3BYKa.
b. ycraHoBieHHEe YacTOT U aMIUIUTY/ TOHOB, BXOJISIINX B COCTAB CJIOKHOTO 3ByKa
IIpaBUIIBHBIN OTBET
1) Tompko A
2) Tombko b
3) uA,ub
4) Hn A,uu b
Tonnwiii omeem K 3a0anuio 8 0ondicen cooepicams He MOJIbKO OMEem Ha ONPOC, HO U
e2o paszeépnymoe, 102U4ecKU C6A3aHHOe 000CHOBAHUE
9. Kakoe ¢u3nueckoe sIBICHUE JIEKUT B OCHOBE 3JIEKTPOAKYCTUUYECKOI'0 METO/1a aHaIn3a
3ByKa?
1) mpeobpa3zoBaHue NEKTPUUECKUX KOIeOaHUIl B 3ByKOBBIE
2) pa3noKeHHe 3BYKOBBIX KOJeOaHHI B CIIEKTP
3) pe3oHaHC
4) npeoOpa3oBaHue 3BYKOBBIX KOJICOAHUI B 3JIEKTPHUECKUE



10. MOXHO 7111, UCIIOJIB3YS CIIEKTP 3BYKOBBIX KOJICOAHUN, OTIMYUTE OJIMH TJIACHBIN 3BYK OT
npyroro? OTBET MOSICHUTE.

Yacmp 3.

s 3a0anui 11-12 Heobxo00umo 3anucamos noHoe peuieHue, Kuoyanuee 3aniuct Kpamro2o
yenosus 3aoauu ([awno), 3anucey hopmyn, npumenenue KOMopvlx He0OX0OUMO U OOCMAMOYHO
0N4 pewlenus 3a0auu, a MmMaxdxce mamemamuyeckue npeooOPA306anus U pacyémsl,
npugoosiuUe K YUCI080MY OMEEmYy

11. Tenexka ¢ meckoM obmieir maccoit 10 kr aBmkeTcs 0€3 TPEeHUS MO TOPU3OHTAIBHOU
MMOBEPXHOCTH CO CKOpPOCThIO 2 M/c. Bemen 3a Tenekoi JIETUT Imap Maccoil 2 Kr ¢
TOPU30HTANILHOM cKopocThio 8§ wm/c. Ilocrme momagaHus B MECOK IIap 3acTPEBacT B HEM.
Kakyro ckopocTh mpu 5ToM IpHoOpeTaeT Tesexka?

12. 6 xr Boab! , B3sTOM IpHu Temreparype 70 OC,cmeranu ¢ BOJOi, TeMIIepaTypa KOTOPOU
30°C. Omnpenenure maccy 0ojee XOJIOJHOW BOJBI, €CIM U3BECTHO, YTO YCTAHOBHBIIASCS B
cMecu Temmeparypa pasaa 40° C. TermmooGMEHOM ¢ COCYLOM TIPEHEOPEUb.



