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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIENmMHM mpenojaBaHus Y4eOHOTO
npenmera «Ou3nKa.

Conmepxanue  mporpaMMbl 10 (HU3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCS M OpraHW3alMi0 HM3y4YeHus (U3MKA Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenvera B peanmusaiuu  TpeboBanuit ®I'OC OOO K mMmIaHUPYEeMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUS.

[IporpamMma no (u3mMke ycTaHaBIMBAeT paclpeiesieHne y4yeOHOro maTepuana Mo rojaam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUSI METOJUYECKON MTOMOIIH YIUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 y4EOHOMY ITPEIMETY.

Ou3MKa SIBISAETCS CUCTEMOOOPA3YIOUINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEAMETOB,
MOCKOJIbKY (hpr3MuecKue 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U pusndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 TJIABHBIX 337ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero odpa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEAIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA s
MOJIyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OINpPENEIEHbI B
Konnenmnuu npenonasanus ydeOHoro npenmera «®dusmka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBI,
yTBepkI€HHON pemeHnneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanuun
(mpotokoi ot 3 nexabdbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus pU3NKH:

e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHHA U (HOpMUPOBaAHHE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YEHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTaBICHUNA O poiu (PU3MKU Ui Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oynymield mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYSHHIO B 3TOM
HaIpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHEe yMEHUH ONUChIBaTh U OOBICHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIIEHUs MPOCTEHIINX pPACYETHBIX 3aad C HCIOJIb30BAHUEM
($u3nUecKuX MoIeseH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMH HAONIOIAaTh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJbHBIE HCCIIEIOBAaHUS C HCIOJIb30BAHHUEM
MU3MEPUTEIBHBIX TPUOOPOB;

e OCBOGHHE MPHUEMOB PAa0bOTHI ¢ HMH(MOpMAIHEeld (PU3MUECKOro CONEpIKaHMs, BKIIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJiacce — 102 Jaca 3 yaca B HEJIEINI0).

[Ipennaraemsrii B mporpamMme o (pusmke nepedeHs J1ab0paTOPHBIX paboT 1 ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTellb JelaeT BhIOOp IMPOBEACHUS J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOEHHOCTENW 00Yy4arOIINXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH HM3y4aroT npuponay. EcTecTBeHHO-HAy4YHBIN
METOJi TMO3HaHUs: HAOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
($U3NUECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHUA.

2. @®wuznueckue MpUOOPHI U MPOIEAYypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U IU(POBBIM

puoOpOM.

Jlabopamopnusie pabomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
W3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh IMOJIETA ILIAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue uactuil BemiecTBa. CBS3b CKOPOCTH JBHKEHUS YacCTUI[ C TEMIEpPaTypoOu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumozeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOCHHME Ta30B, IKUIKOCTEH U  TBEPABIX
(KpucTaIMYecKuX) Teld. B3auMoCBs3b MEXIy CBOMCTBaAaMH BEIIECTB B Pa3HbIX arperaTrHbIxX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WUITU OTTATKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITl IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JABUWXKEeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. (CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.

ukhwnNeE



SBnenne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK NpUYMHA W3MEHEHUS
CKOpOCTH JBMXKEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBa.

Cuna kak XxapakrepucTuka B3aumojeiicTBus ten. Cuiia ynpyroctd M 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOULIbIO JUHAMOMETpa. SIBIeHHE TATOTeHHs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CiojkeHue cui, HaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KECHHUS.
HaburoneHue siBjaeHUS] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIApUKa B KUIAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBKEHHS OpycKa WM INapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIUUEHU JaBieHus. JlaBieHune ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue MamuHbl. 3aBUCUMOCTDH JABJICHUS KUIKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBaHUS BO3IYITHON
o6omoukn 3emnu. Ombir Toppuuemnu. M3mepenune atmochepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BeITankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYKEHHOM wYacTH Telna H

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBue 1miaBaHMsl TeJ: IUIAaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHUCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJi€ OT 00bEMa MOrpyKEHHOM B JKUIKOCTD

4acTu Tela.
2. OmpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM HaA TEJO, MOrPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CWIbL, JCHCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD BBITAJKHBAIOLIEH CUJIbI, IEHCTBYIOIIECH HA
TEJIO B )KHMJKOCTH, OT 00bEMA NOTPY>KEHHON B KUAKOCTh YacTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHHE JIOJKM M OIpeleleHue e€

rPpYy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. llpaBuio paBHOBecus
pbiuara. [IpuMeHenue npaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPABUJIO» MEXAHUKU.
KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuueckas sHeprus. Kunernmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmusie pabomsl u onsimol.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TNPU PABHOMEPHOM [BIIKEHUM Teia IO

FOPU30HTAILHOM TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOMN MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPIHH.

8 KUIACC

Pasnen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTpOeHUs BerlecTBa. Macca
W pa3Mepbl aTOMOB W MOJeKyld. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucramimueckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMauMBaHWE M KanWUISIpHbIE sBIEHUsA. TemoBoe
pAacCIIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUXKEHHUS YaCTHULI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEW OSHEpPruM: TeIulonepeaadya Hu
coBepIireHre paboThl. BUpl Teruonepenaun: TeriIonpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTATLTUYECKUX
BEIIECTB. YAeNbHas TemioTa raBieHus. IlapooOpa3oBanme u koHjaeHcanws. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHS. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUI.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK WU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsbl.
Buae! Tenonepenauu.
OxuaxieHue mpu COBEPLICHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHEHME TETIOEMKOCTEN Pa3IMYHBIX BELLECTB.
. Habnronenue kunenus.
. HabnoieHue nocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX ABUTaTeIEH.
Jlabopamopnwvie padbomot u onvimol.
OnbIThHI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne JaBieHUs BO3/AyXa B OAJIJIOHE MIMPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOWMKA JKUAKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaGmoneHne n3MeHEHUs1 BHYTPEHHEH SHEPrUU Tella B pe3yJibTaTe TEIUIONEepeaaun U

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.

9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MONYYEHHOTO BOAOW MpHU TEMIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuzanus Ten. J[Ba poma 3NEeKTpUYECKUX 3apsa/ioB. BianmonelcTBHe 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHUJIBI B3aUMOJCHCTBUS 3apsDKCHHBIX TeJl OT BEIUYHHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHnun cyneprno3unun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKa. VICTOYHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuma Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJHUKA. YJE€IbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma i yd4acTKa UEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTpUUECKOTo ToKa. 3akoH J[oyns—JIenna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAeNCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE TIOJIE.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJIs1 ’KUu3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIS

6

LN EWNE

=
= O

[EY
N

ukhwnNeE

o



Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareiab MOCTOSHHOrO TokKa. Vcnonb3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  Papazgess. SBieHue snekTpoMarHuTHOM — wHAyKuuu. [IpaBuno  JleHma.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS DIIEKTPUUYCCKOW SHEPruu. ODIJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHHU.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DneKTpocTaTUuecKast UHIYKIIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpOBOIHUKY U TUATIEKTPHUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIii pazpsa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.
. Peocrar u marazuH cOnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH Pa3/CJICHUsI TOJIOCOB MarHUTa.
. MopennpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe nose Toka. JJIeKTPOMArHuT.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTD HaIpaBJIeHUs] UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neicTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepka paboThI NEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u peryaupoBaHue HAIPsHKCHUS.
WccnenoBanme 3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepe3 Pe3UCTOP, OT COMMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPE.
7. OneITbl, JEMOHCTPUPYIOLUIUME  3aBUCUMOCTh  JJEKTPUYECKOTO  CONMPOTHUBIICHUS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIX TTOTIEPEYHOTO CEYCHHS U MaTepHaa.
8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNW MPU MOCIEIO0BATEIBHOM COEIMHEHUU
JIBYX PE3UCTOPOB.
9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA MIPU MapajuieIbHOM COEIMHEHUHN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYIIEr0 YepPe3 PE3UCTOP.
11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pE3UCTOPE.
12. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsKEHUS
Ha HEW.
13. Onpenenenue KII/] narpeBarens.
14. VccnenoBanne MarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.
7
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15. VI3yyeHre MarHMTHOIO TIOJsl IOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3aeiIeHuN.

16. MccnenoBanue J€MCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
Mar"ura OT CHJIbl TOKa M HaIIPABJICHUS TOKA B KaTyIIKE.

18. M3yueHue neicTBUsI MArHUTHOIO I10J1S HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBurarebHONM yCTAHOBKHU.

21. OnbITHl 10 HUCCIIEJOBAHMUIO SIBJICHMSI 3JIEKTPOMArHUTHOM MHIYKLIMH: HCCIEAO0BaHUE
M3MEHEHUH 3HAYCHHs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHHUs. PaBHOMEpHOe mpsMoiMHEiHOEe [BMXeHHe. HepaBHOMepHOE
npsiMOJIMHEHOE JBHKeHHe. CpelHsisi U MTHOBEHHAss CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe nBmkenne. CBoboHoe majgenue. OnbIThl
lNanunes.

PaBHOMEpHOE NBIKEHUE MO OKpYKHOCTH. [lepnoa u wactora oOpamieHus. JluHeHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropo#i 3akon Herotona. Tperuit 3akoH Herorona. IlpuHiun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHHUS, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cwia TSXKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpEHHE CBOOOTHOTO TaJCHHUS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocMmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHON ToukHu. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnynbsca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. Pabota cunm TsxkecTd, ynpyroct, TpeHusi. Csi3b
sHeprun M padothl. [loTeHIManpHas >HEpPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanpHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmromenrne MeXaHWYECKOTO JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JIBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEII OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue aBMKEHUs Tena Mo OKPY>KHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, TPOUCXOSAIINUX B cUcTeMe oTcuéra «Tenmexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHWH OTHOCHUTENIbHO KaOuHeTa (PU3nKH.
3aBUCUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CUJIBI.
Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

N3MeHeHue Beca Tenna npu yCKOPEHHOM JBHKEHUU.

10 [lepenaya nmmynbca Ipyu B3aUMOJEHCTBHAN TEI.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOJICHCTBUH TEJI.
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12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHre UMIyibca Ipu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroienue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUH IIPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU TP IBMXKEHHUH TeJla MO JEHCTBUEM MPYKUHBL.

Jlabopamopuvie pabomul u onvimol.

1. KoncTtpyupoBaHue TpakTa sl pa3rOHa WU JAJbHEHIIEr0 PaBHOMEPHOIO JABUKEHUS
HIapUKA WIH TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHKCHHS IAapHKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBUYKEHUU O€3
HaYyaJIbHOM CKOPOCTH.

5. IlpoBepka rumnoresbl: €CIM IPU PABHOYCKOPEHHOM [JBMKEHUM O€3 HaydallbHOUN
CKOPOCTH IIyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOLINE
IIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO

JTaBJICHMUSL.

Omnpenenenne kodhhuieHTa TPEHUS CKOIBKCHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHs] NpPU PABHOMEPHOM JIBJKEHUU Teja 10

TOPU30HTAIILHOM TOBEPXHOCTH.
10. Onpenenenue pabOThl CWIBI YOPYTOCTH TPU TMOABEME TpPy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA ¥ BOJHBI.

KonebartenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHWI: MepHoJ, 4acToTa,
aMIuTyna. MarematuueckKuil W TNPYKUHHBIM MasTHUKH. llpeBpailieHne »>Hepruu mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHyxkneHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yiIbTpa3BYK.

Hemoncmpavyuu.

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabmioneHne BeIHYKAEHHBIX KoJeOaHUH U pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmioeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHue 4acTOThl U Meproia KoiaeOaHu MaTeMaTHYecKoro MasTHHKA.

2. OmnpezneneHue 4acTOTHl U Mepuoa KojaeOaHHi MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJa KOJE€OaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpPHO/A KOJEOAHUH MPYKMHHOTO MasTHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOAa KOJICOAHUH TIpy3a, MOABELUICHHOTO K HUTH, OT
Macchl rpysa.
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6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TIepHOJa KOJeOaHWW MPYKUHHOTO
MasTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUS.
Pa3nen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. VICIIob30BaHNUE 3JIEKTPOMArHUTHBIX BOJIH AJIsE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cBera. Vctounuku cBera. [IpsMonnHelHOE pacHpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonmHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHne IOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyweil B muH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHUKPOCKONa H
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CrioskeHne CIEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xox nyueil B cobuparoliei JuH3e.
Xop JIydeil B paccenBarole JIMH3E.
[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopaens rna3sa.
11. Pa3znoxeHue 6enoro cBera B CIEKTP.
12. [Tomyuenue 6em0ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPaKeHUsI CBETOBOTO JIy4a OT yrila MaJeHusl.
2. H3yueHue XxapaKTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHHSI CBETOBOTO JIyda OT yrija MaJeHHs Ha
TPAHUIIE «BO3IYX—CTEKIIO».
[Tomy4yenue n300pakeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOIeit TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAOIIOJCHHUU Yepe3 IBETOBBIC
(GUIBTPBI.
Pasznen 12. KBanToBble sIBJICHHUS.
OmneiTel Pesepdopaa u minanerapuas monenb aroma. Monens aroma bopa. Ucnyckanue u
norJomeHne ceeta atoMoM. KBauTel. JInnelyaToie CIEKTPHI.
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PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usnydeHus. CTpoeHHE aTOMHOTO siipa.
Hyknonnas mogmens aromHoro sapa. M3oromsl. PannoaktuBHblE npeBpauieHus. Ilepuon
noJIypacnaaa aTOMHBIX sJiep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJ0BOTO0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
aToMHBIX saep. CBsa3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus suep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBUS paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrexTpsl pa3IuyYHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpekos B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Peructparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlaﬁopamopuble pabomwt u onvimol.

1. HaGmroeHue CIUTIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHWE HSHEPTUM YACTHUIBI MO TOPMO3HOMY MyTH (IO

doTorpadusim).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO--0000IIAIOIINI  MOJYJIb  MPEJHA3HAYEeH [UJIi  CHUCTEMaTu3alluud |
0000111eHUS TPEIMETHOTO COAEPIKAHMSI U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO TP U3YUCHHUH
BCEro Kypca (PM3MKH, a TaKKe JUIS MMOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4eOHBIH MpeaMerT.

[Ipy wu3ydyeHUM JAHHOTO MOAYJS PEATUIYIOTCS U CUCTEMATU3UPYIOTCS  BUJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneurMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yueHHUs, (popMUpYyeTCs eCTeCTBEHHOHAay4YHas
TPAaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEJAOBAHUS SIBICHUM NPUPOABI U TEXHUKH,
OBJIQJICHHE YMEHHMSIMHU OOBACHITh (U3MYECKUE SIBJICHUS, MPUMEHSSI TOJyYCHHbIE 3HAHUS,
pemarh 3aJa4k, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIANBHO NEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zelia peam3yeTcs 3a CYET TOro,
4TO 00yYaIOIIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TOJIYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PU3UUECKUE SIBIICHUS
B OKPY’KaIOIIEeH MPUPO/IE€ U TOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbI UCCIEIOBAaHUS (U3HUYECKUX SBJICHHM, B TOM YWCIE IS
MIPOBEPKU TUNOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HambOoOJee BaXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHM,
HalpuMep, MPAKTHUYECKOTO HCIOIb30BaHUS PA3JIMUYHBIX HMCTOYHHUKOB JHEPTUM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHH.

DU A WN R
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMETHBIX O6p&30BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y

oOyuatomerocst 6yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX--(DU3HKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U ITHYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

— OCO3HAHHE BAJKHOCTU MOPAJIbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCHPHUATHE ICTETHYECKUX KAYeCTB (DPM3MUYECKON HAyKH: €€ TApMOHHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0J1ar0ONMOTyYHA:

— OCO3HAaHME LIEHHOCTH 0e30macHOro oOpa3a KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWJl OE€30IaCHOrO IMOBEACHMS Ha TpaHCIOpTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

— cOopMUPOBAHHOCThH HaBbIKA pe(yieKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE y4yacTHE€ B PEIICHHUU MPaKTUYECKUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeIbHOM
OpraHu3alM, ToOpojaa, Kpas) TEXHOJIOTMYECKOM M COLMalbHOM  HampaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

— OpHUEHTalus Ha TNpUMEHeHHe (U3MUECKUX 3HAaHUM s pelleHus 3aaad B 00JIACTH
OKpY’Karollel cpenbl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKHM MX BO3MOXHBIX MOCJIEICTBUMN
TUISL OKPYKAIOIIEeW Cpenbl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI U IMPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

— NoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM 4Hucie (OPMYIUPOBATH HUJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

— IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

— CTpEeMJICHUE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U SKOHOMHUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;
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e — OIICHKAa CBOMX JEUCTBUN C Y4YETOM BIHSHHUS Ha OKPYKAIOIIYIO Cpeay, BO3MOKHBIX
J100aJIbHBIX TTOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuyaromerocss OyayT cQopMUpOBaHbI MeTampeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JCHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpcaJbHble yueOHbIE IEUCTBUSA, PETYISITUBHBIE YHUBEPCAIbHbIC yUeOHbIE NEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeicTBuA:

® BBUIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHH);

® yCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(PUKALMK, OCHOBAHUS AJs1 00001IIeHus
U CPaBHEHUS;

® BBIIBJISATH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B paccMaTpUBaeMbIX (paKkTax, JaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBUIIBISITH NPUYMHHO--CJICIICTBEHHBIC CBSI3W TPU HM3YYCHUH (PU3MUYECKUX SIBICHUN U
IPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIBb30BAaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOSITENILHO BBIOMpATh Crmocod pemieHuss y4eOHOW (U3MYECKOW 3ajmadu
(cpaBHEHUE HECKOJBKMX BAapUAHTOB pELIEHUs, BbIOOp Hambosiee MNOIXOASIIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEICHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA !

® CIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT NTO3HAHUS;

® [IPOBOJUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHNE (PU3UUYECKOTO SBJICHHUS;

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 1O  pe3yjibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

e [IPOrHO3UPOBATh BO3MOXKHOE JlajbHElIIee pa3BUTHE (PU3NYECKHUX MPOLECCOB, a TAKKe
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® [IPUMEHATH PA3IMYHBIE METO/bI, MHCTPYMEHTHl M 3alpoChl MpHU IMOHMCKE U OTOOpe
MH(pOpMallMK WIK JaHHBIX ¢ YYETOM IPeAoKeHHON yueOHOo! (hr3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTENIbHO BBIOMpPATh ONTHUMANbHYIO (hOpMy TMpeAcTaBiIeHUus HHGOpMAIMH U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXeMaMH, AuarpaMmamu, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B X0lI€ OOCYXIeHHs Y4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha pPellieHue 33/1a4u 1 MO iep KaHue 0J1aroxeaTelIbHOCTH OOIIeHNUS;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHHUKOB JHUAJOra,
OoOHapy’KUBaTh pa3InyKMe U CXOJCTBO MO3HULIUH;

® BBHIPAXKaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;
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nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBINOJIHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW W WHAWBHIYATHLHOW pPaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

NPUHUMATh [EJIM COBMECTHOHW JIEATEIBHOCTH, OPraHW30BBIBATH JCHCTBUS 10 €€
JOCTHKEHUIO: PACIPEIeNIATh POJIM, 00CYKIIATh MPOLECCHl M Pe3yIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KavyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YJICHAMH KOMAH]IbI;
OIICHUBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEIIEHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC y‘leﬁHble JeicTBUA

Camoopranu3anus:

BBISBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIUX TSl peIieHus
buznyeCKuX 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IMUHBIX IMOJXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUHN TPYIION );

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBAHMSI C YYETOM HUMEIONINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U NIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) pe3yJabTaToOB JAEATENbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBaHMSI WMJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, HW3MEHMBILHXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CHOpa WIN JIUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE IMpaBO Ha OIIMOKY MpU pEUIeHUH (QU3NYECKUX 3aJad WU B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xonuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3NYECKHEe W XUMHYECKHE SIBICHUS, HaOJI0/IeHue,
DKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHHIIBI (PM3MUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJMHEHHOE),  TpaeKTOpus,
paBHOJCHCTBYOIas cwia, jaegopmanus (ympyras, TIJIaCTHYECKas), HEBECOMOCTb,
cooOIarnmecs cocy bl

pa3nuuath siBiieHus (auddy3us, TEI0BOe JBMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBM)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIVIEHHONM OCBIO BpalllCHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
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TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(GEpHOE JaBJIEHUE, IIJIaBaHUE Tell, IPEBpPaIleHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBICHHE U3YyUEHHBIX (PU3MUECKUX SIBICHUM B OKPY’>KaIOLeM MHpE, B
TOM 4Mcie (pu3MyYecKue sBICHMsS B IPUPOJE: NMPUMEPHl JBHKEHHUS C Pa3JIMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMAHUE aTMOC()EPHOro AaBIEHHS Ha >KUBOH OpraHusM, IJIaBaHue pbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYILECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;
OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC Tela, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULUUEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl SHEPIUs), IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUCHUS U €AMHULIbI
(GU3NUECKUX BEIUYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3UUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH
(U3HMYECKUX BEINYHH,
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS M IPOLECCHI, HCIOJb3Ys
IpaBuia CIOXKEHUs CUil (BIOJIb OAHOM mpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBEeCHs pblyara (0OJ0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXAaHWYECKOM JHEpruM, IpU OTOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBaTh €M0 MAaTEMaTUUYECKOE BbIPAKECHHUE;
OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI M CBOIMCTBAa Tel, B TOM YHCJIE€ U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYUHHO-
-CJI€/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yueHHBIX cBOIicTBa (U3MUECKUX SABICHMH, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;
pemarh pacu€THble 3agaud B 1—2 gAelcTBUS, MCNONb3ysd 3aKOHBl M (OPMYIIBI,
CBs3bIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3ajjaud
3alMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3MYECKHUE BEIMYMHBI B (OPMYJIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIEC AJIS pEIICHUsS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh NOJy4YEeHHONU (PU3NUECKON BEIUYNHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIHM (PUINYECKUX
METONOB, B OIMCAaHUM MCCIECIOBAHUS BBIICIATh IPOBEPSIEMOE IPEANOIOKEHHUE
(runotesy), pa3iIdyaThb U HHTEPIPETHPOBATH MOJYUEHHBIH pe3ynbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WIN (U3NYECKUX CBOMCTB
Ten: (GopMyaHpoBaTh TMPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCMOJIb30BAHUEM aHAJOTOBBIX M IUQPOBBIX NMPHOOPOB, 3aMHMCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCII0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIaIu
CONIPUKOCHOBEHHMS TEJI, CWJIbl YNIPYTOCTH OT YIJIMHCHMS IPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT 00BbEMa TOTPYKEHHOHM 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
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HE3aBUCHUMOCTH OT IUIOTHOCTU Tesa, OT INIyOMHBI, Ha KOTOPYIO HOTPYKEHO TeJo,
YCIIOBHUI TJIaBaHUS TN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus], clenys MPeIOKeHHOMY IUIaHy, (DUKCHPOBATH PE3YNIbTaThl MOIY4EHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHUJEC NPEAJIOKEHHBIX TAaONUI U TIpaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (PU3MUYECKMX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIAOrO Tela, CWJIA TPEHUsI CKOJIBXKEHHS, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha MOIPY)KEHHOE B KHUAKOCTb TeEJO,
KO3 PHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMYUHBI,

coOioaTh TpaBWJa TEXHUKH 0Oe30MacHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000pyZI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOMINECS] COCY b, OAPOMETP, pbluar, MOJBMKHBIN U
HEMO/BKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHUA (B TOM YMCIE: MOAIIMIHHUKH, YCTPOWCTBO
BOJIOIIPOBOZA, THMAPABIMYECKUM INPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCIOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKUX SBICHUH M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPBl (HAXOAUTh HHGOPMALMIO O MpPUMEpax) IPaKTUYECKOTOo
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KM3HHM s 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAHUH U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHHKOB BBIJEIATh HHPOPMALINIO, KOTOPast SBJISAETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN Hay4YHO--TIONYJISPHYIO JINTEPATypy
(Gu3nUecKoro conep)kaHus, CHOpaBOYHblE MaTepHalbl, pecypchl cetu VHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe NMUCbMEHHbIE M YCTHbBIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHUCIIE MyOJUYHO J1eNaTh
KpaTKue COOOIIEHHsI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEeI0OBaHUM, IPU 3TOM
IPaMOTHO HCMOJb30BaTh M3Y4YCHHBIM MOHATUHHBIN ammapaT Kypca (U3MKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTaIUEH;

IIPYU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M HCCIEIOBAaHUMN paclpeaensTh 00S3aHHOCTH B
IpyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U

MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE W aMOpQHBIE Tena,

HACBIILCHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTb BO3yXa, TEMIIEPATypa, BHYTPCHHA

SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKHUI 3apsil, dJIEKTPUIECKOE
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110JIe, MPOBOAHUKU W IUAIEKTPUKH, TOCTOSHHBIN JIEKTPUYECKUH TOK, MarHMTHOE
oJIe;

pa3iauuaTth SIBICHUS (TEIJIOBOE pACIIMPEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMAayuBaHWE, KaNWUIAPHBIE SBJICHUSA, WCIApPEHHUE, KOHJIECHCALMs,
IUIABJICHUE, KpUcTal3anuss  (OTBepeBaHuE), KHIIEHHE,  Teruionepenadya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYEHHUE), DJIEKTpU3ALUs TeJ, B3aUMOJEHCTBUE
3apsA70B, NEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAHHME, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMSA) 1O ONMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3UUECKUX SBJICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpUCTaLlbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
JIIEKTPUYECKUE SIBJIEHUS B arMmocgepe, DJIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMid, Jpeld MOoIHCOoB, pOJiIb MArHUTHOIO IOJS JJIs KU3HU Ha
3emJie, OJSIPHOE CUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATh CYIECTBEHHbIE CBOICTBA (IpU3HAKHM) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJWYECTBO TEIUIOTHI, YJAEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJElbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TEIIoTa
napooOpa3oBaHus, yAelbHas TEIJIOTa CrOPaHUs TOIUINBA, KO3(QUIMEHT mose3Horo
JEHCTBUS TEIUIOBOM MAallMHBI, OTHOCHUTEJIbHASI BIAXKHOCTb BO3]yXa, JJIEKTPUUECKUN
3apsf, CHJA TOKA, OJJIEKTPUYECKOE HAIPSHKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yJlelIbHOE COIPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), U
ONMCAHWU TMPaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEJIUYMH,
0003HaueHMs ¥ eIUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIMYWHAMH, CTPOUTH TIpapuKku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SIBIEHUS M TPOLECCH, HCIONb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPUM CTPOCHHUS BEIECTBA,
OPUHIUI CYNEpNo3uIM Mojed (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHEeHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBATH €ro
MaTEeMaTU4YeCKOe BBIPAXKECHUE;

OOBACHATh (PU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyanun [IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa: BBISBJIATH
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYEeCKUX IIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWCTBUSA, HCIOJIBb3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMMCBIBaTh KPATKOE YCIIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUISl PELICHUS 3a7a4H,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE JJIs €€ pelIeHus], MPOBOAUTh PacUEThI U
CpPaBHMBATh MOJYYEHHOE 3HAaUeHHE (PU3MUECKOMN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh IPU TOMOLIM (PUIUIECKUX
METO/NOB,  MWCIOJIb3ysd  ONKMCAHUE  HUCCICNOBAHMSA,  BBIACIATH  IIPOBEPAEMOE
IIPEANOJI0KEHNE, OLEHHUBATh IPAaBUIIBHOCTh NOpSAJKA IPOBEIECHHSI HCCIEIOBAHHUS,
JlelaTh BBIBOJBIL;
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IPOBOJUTH OMBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIH (DPU3NYECKUX CBOWCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUsA IIPU U3JIy4YCHHUH OT LIBETa
u3ydyaroule (morjaomaroneii) MOBEpXHOCTH, CKOpPOCTh WCHApPEHMs] BOJbBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJEKTpU3alMs Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O HOJIS
Ha TPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTraTENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBO/BI;
BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPAaTyphbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPsUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPHUOOPOB U JIaTYMKOB
(Gu3nUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJAHHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BELECTBA
IPOBOJHHKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha TPOBOIHUKE,
UCCJIEIOBAaHHUE T10CJIEI0OBATEIbBHOTO U MApajUIeIbHOTO COEIMHEHUI IPOBOJHUKOB):
IUIAHUPOBATh UCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIeays
[PEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThl MOTYYEHHON 3aBUCUMOCTU B BUJIE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;
IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIMUYUH (yIelbHas TeIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHIKA, pab0Ta U MOILTHOCTH JEKTPUUIECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHOW MHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,
coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ JabOpaTOpHBIM
o0opynoBaHuEM;
XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPON HAa UX OMHMCAHUS (B TOM YHUCIE: CUCTEMa OTOIUJIEHHS] OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
MIOCTOSIHHOTO TOKA), HCIHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MUYECKUX SIBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh NPOCThIE TEXHUUYECKHE YCTPOMCTBa M H3MEpPUTENIbHBIE NPUOOPHI MO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTAaTEIb BHYTPEHHEIO CrOPAHMs, DJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUYECKUX LIeTel C MOCIeN0BaTebHbIM U MapauleIbHbIM COEIMHEHUEM
HIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IeTeH;
OPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MpPUMEpPax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM JKU3HM Uil OOECledYeHus
0€30MacCHOCTH TMpH OOpaIleHuHd ¢ NpudOpaMu U TEXHHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;
OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHUS [JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;
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UCTIOJIb30BaTh MIPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATYPY
($u3MUecKOro conxep)KaHus, CHOpPaBOYHBIE MaTepHalbl, pecypcel cetu VHTepHer,
BJIAJCTh INMPUEMAaMH KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHHUs HHGPOPMALUU U3
OJTHO 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHsA, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUs, B TOM YHUCIIE
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JEeSITeIbHOCTH, NIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA ammapat
Kypca (pHU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBINOJHEHUHM YYEOHBIX IPOEKTOB W MCCICIOBAHUN (PU3NUYECKUX MPOILECCOB
pacrpenesaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CIICUTh 32 BBIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTb COOCTBEHHBIM BKJIaJ B  JESATEIbHOCTb  IPYIIBl,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOICHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peaTh KOH(PIUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHabHAas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, Nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh W TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYECKUe KoJiebaHusi W  BOJHBL, 3BYK, MH(PPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJIONICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIBI, SACpHAs YPHEPTEeTHKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE BIKEHUE, CBOOOHOE MAICHHE TeJl, pPABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TeEl, PEAaKTUBHOE JIBH)KCHHE,
KoJiebaTebHOe JBMIKEHUE (3aTyXamollle W BBIHYXICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXEHHE 3BYKa, NPSIMOJIMHEMHOE paclpOCTPaHEHHUE,
OTpa)KE€HHUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIHEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTpa H3ITyUEHUS )
[0 OMHMCAHUIO MX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOe (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBJIICHUM B OKpYKaroeM Mupe (B
TOM 4YHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JIBI)KCHHE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SBJICHUS B  TPHUPOAC, OHWOJOTHYECKOE  JIEWCTBHE  BHUJIHUMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO M3JIYYCHUW, €CTECTBEHHBIM paJMOaKTHUBHBIN
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIy4eHHUE TIPUPOJAHBIX MHHEPAJIOB,
NeHCTBUE PaIMOaKTUBHBIX M3IYYCHUI Ha OPTraHU3M YelIOBeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeT U (PU3NUYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YriioBas CKOPOCTh, CHJIa TPEHUs, CUJIa YHOPYTOCTH,
cuja TSDKECTH, YCKOpPEHHE CBOOOIHOTO TAJCHMs, BEC Tella, UMIYJbC Tea, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTCHIIUATBHAS SHEPTUS TeJa, MOJIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUS CKAaTOM NMPYKUHBI, KHHETUYeCKas
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9HEprus, IOJHas MEXaHWYecKas SHEeprus, MepuoJ M dYacToTa KoseOaHWH, AJIuHa
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTelb MPEIOMIICHUS
cpefibl), MPU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PM3NYECKUHA CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS W EIUHHIBI (PU3UYECKHX BEJIHYWH, HAXOIUTh (HOpMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMUYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ZULMU CHII,
IPUHIUI OTHOCUTEIbHOCTH ["anmies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPAKEHHUsSI M TIIPEIIOMIICHHUS CBETA, 3aKOHbl COXPAHEHUs 3apsAOBOr0 U
MaccoBOro 4YHcCel IpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAYKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX I11aroB C ONOpoil Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3MYECKUX SBICHHH, (U3NYECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4M (OIHUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUM ), UCTIOIb3YsI
3aKOHBl M (HOpMyJibl, CBsI3bIBaIOLIME (DU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChlBaTh KpaTKO€ YCIOBHE, BBIABJIATh HEAOCTAIOIIME WU
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJISl PELICHUS,
IPOBOAMTH pacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacrio3HaBaTh NPOOJIEMbI, KOTOpPblE MOXXHO PELIUTh MpPU IMOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJIb3ysd  ONHMCAaHWE  MHCCIENOBAaHUS,  BBIIEHATH  MPOBEPSIEMOE
NpPENONI0KEeHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJKAa MHPOBEAECHUS MCCIEOBAHUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMs SHEPIUH, 3aBUCUMOCTh
nepuoja KojsebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHne
CBETa, pa3JIOKEHHUE Oelloro cBeTa B CIEKTP, M3Yy4YE€HUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIILHO
coOHMpaTh YCTaHOBKY U3 N30BITOYHOrO HaOOpa 060PyA0BaHMsI, OIUCHIBATE X0/ ONbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAUTh NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOSHHE COOMPAIOIEH JIMH3BI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEJIIMYMH C HCIOJb30BaHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JIBUKEHUM 03 HayalbHOM CKOpPOCTH, TMepuoja KojebaHWil MaTeMaTHu4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yria MaJeHus): MJIaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThbl IOJYYEHHOH 3aBHCHMOCTH
¢u3nyecKUX BETUYMH B BUAE TaOMUI U TpaduKOB, J1e1aTh BBIBOJBI MO pe3yJbTaTaM
MCCIIE/IOBAHMSI;

NPOBOJUTH KOCBEHHBbIE HW3MEpEHUs (U3UUYECKUX BEIMYMH (CpElHsAs CKOpOCTh U
YCKOpEHHUE Teja P PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOAHOIO MajeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u
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MOIIIHOCTh, 4YacToTa M TMepuoj KojeOaHuN MaTeMaTUYecKOro M MPYKUHHOTO
MasiTHUKOB, ONTHYECKas CUIa COOMpAIOmIeld JIMH3BI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH
U3MEpEHUS, Cenysl NMPEeJIOKEHHON MHCTPYKLMH, BBIUUCISATH 3HAUYEHUE BEJIIMYUHBI U
AQHAIM3UPOBATh IOJNYYEHHBIE pE3ylbTaThl C YYETOM 3aJlaHHOM TOTPEIIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH 0e30MacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuabHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTAHETapHasi MOJEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX HIPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETP, AJATYHKHU MOJIOKEHHUS,
paccTosIHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (OTOAIIapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucCHonb3ys 3HAHHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YyYEHHBIX TEXHUYECKUX YCTPOIICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl MOCTPOEHUS M300pak€HUN B IIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O MpHUMEpax) MPAKTHUECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHON JKU3HH Ui OOECIICUCHUs
0e30MacHOCTH TpU OOpalieHHH C OpuOOpaMH U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYXKarolliei cpene;

OCYILLIECTBIIATh MOUCK HH(OpManuu (¢usndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMpPYs] TMOMCKOBBIM 3alpoc, HAXOAUTh IYTH OIpeAeTeHUs
JIOCTOBEPHOCTH TOJIy4€HHOW HH(pOpMAlMM Ha OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN Hay4YHO--TIONYJISPHYIO JIUTEPaTypy
(Gu3MUecKoro conep)kKaHus, CHpaBOYHbIE MaTepHualbl, pecypcsl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus UHGOpMaLUU M3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMaIUU
U3 HECKOJBKUX MCTOYHHKOB (U3MUECKOTO COAEp)KaHUs, IMYOJUYHO IpEACTaBIATh
pe3ynbTaThl IPOEKTHOM WJIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, IIPU 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar W3y4yaeMmoro pasaena (U3uKd MU
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

3.2 Huepuits, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alapetiite JakoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
>1 Pabora i MompocTS 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctsie MexaHi3MbI > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexaireckast SHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems. ToroBas koHTposibHas paboTa 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems
Hrorosast kKoHTpoJIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 Crpoenne atomHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpeHue u 06001IeHNE cCoaepkKa
6.1 K BcTa E)HiPIfIKPI;I 3a 7-9IH K;:(I:c I/Iiol[:(l;a211{;I ’ 9 1 2 bubmmorexa [JOK
' yp ' https://m.edsoo.ru/7f41a4a6
KOHTpOJIbHas paboTa
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHus pupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equaniel ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet myT 1 BpeMEHH JABUKEHUS bubmorexa HOK
vt P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amad nmo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa LIOK

e i | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa LHOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmmorexa [OK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JABIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Teia, 1
«['paduueckoe n3o0pakeHne CUI»,

«Cuner»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenada naBieHust TBEPALIMU

35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH bubmorexa [TOK

> KU ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmnorexa [IOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro JaBiIeHHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [TOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK
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cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «/laBiieHHE TBEPABIX TEN, JKUIKOCTEH 1

U Ta30B»
bu6mmoreka [IOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTH»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast PHEpIHsl. bubnuorexa [IOK
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme

«PaboTa 1 MOIIHOCTb. DHEPTHUs»
PaboTta ¢ TekcTaMH 110 TEME
"MexaHnueckoe aBrxenue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pabota c Texctamu 1o Teme
"JlaBneHre TBEPABIX TEIN, KUIKOCTEH
1 ra3zoB"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

Hrorosas KOHTPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHHIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSHUM BEIIeCcTBa Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
bu6nunorexa LIOK
5 Kpucrammueckue n amopdHbie TENIa 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnunorexa LIOK
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VYpoxk-konpepenuus "[Ipakruyeckoe

https://m.edsoo.ru/ff0a6412

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
B " https://m.edso0.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KomnuecTBo TemIoTeL. Y nenbHas bubnunoreka LIOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TemmooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padora "HccienoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa pU CMEIIMBAHUH bubmmorexa LIOK
. . P | https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HE00XOAUMOTO ISl HarpeBaHuUs Teja u
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACJIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IeibHas TEIioTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIITMYECKHX TeJ. Y IeTbHas TeIioTa brbmmorexa LTOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopartopHast pabota "Onpenenenue bubnnorexa [JOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooGpazoBaHue U KOHIACHCAIHS. bubmuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. VY nenbpHas temiora but6mmorekxa [IOK

napoo6pa30BaHI/Is{ 1 KOHACHCAIIUH.
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3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpPHOIO AABICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "OnpeneneHne OTHOCUTENBHOM BIaXKHOCTH bubnnorexa LHOK
pede. https://m.eds00.ru/ff0a7628
BO3yXa
93 Penrenue 3ama4 Ha onpesenieHHe BIaKHOCTH
BO3yXa
[TpuHIUTIBL paOOTHI TEIIOBBIX JABUTATEICH.
24 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO
CrOpaHwsI
o5 KIIJl rermoBoro asurarens. TeraoBsie bubmmoreka [JOK
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPebI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUU
B TEIUIOBBIX ITPOIIeccax
[TonroroBka K KOHTPOJIBHOU pabOTE 1O
27 teme "TeruioBeie siBjcHUs. MI3MeHeHne bubmmorexa LIOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BeIllecTBa
KonTponbnas padora no teme "Temnossie
28 siBJIeHUsl. MI3aMeHeHne arperaTHbIx bubmorexa LOK
L | P https://m.edsoo.ru/ff0a86ae
COCTOSIHUI1 BeIIeCTBa
29 Onextpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB
30 VYpok-uccnenoBanue "IaeKTpU3aLus TE
WHIYKIHEH U TPU COMPUKOCHOBEHHUH"
31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH but6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
32 DnekTpuueckoe mojie. HampsbkeHHOCTh bubmmoreka [JOK
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aneKkTpudeckoro nojs. [Ipuaimn
CYyNEPHO3UIINHU AIEKTPUUECKUX TTOJICH

https://m.edsoo.ru/ff0a8a0a

Hocutenu snektpuyueckux 3apsjios.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXpAHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpyuMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanms. IcTOUHUKH bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIefCTBUS SJIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTpUKN"
39 DNEeKTpUYECKUM TOK B MeTaJljax, bubnnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubanorexa [JOK
"N3mepeHue 1 peryiupoBaHHe CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 brbmmorexa [TOK
PaTOpHa p P ' https://m.edsoo.ru/ff0a9e14
pEryJIUpOBaHKUE HATIPSKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE bubnuotexa [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas paboTa "3aBUCUMOCTh 1 bubnuotexa [JOK
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AIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHMKA OT €r0 JJIUHbI, TIOIIAI!
MOIEPEYHOI0 CEUCHUS U MaTtepuaia"

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTH CUJIEI TOKA OT HAaIpsPKCHUA.

bu6nmoreka [IOK

45 3akon OMa it yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas padora "VccienoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 bubnmnoreka HOK
pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia

48 CJIOYKEHUS HAIPSKEHUN MTPU bubmmoreka [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia

49 TUTST cI:IJH)I I")FOKa ipn napanJP;enLEIOM ’ bubmorexa LOK

;) https://m.edsoo.ru/ff0aadle

COEIMHEHUH PE3UCTOPOB

50 Pemenue 3an1a4y Ha npuMeHeHue 3akoHa OMa bubmuoteka [IOK
JUISL pa3JIMYHOTO COETMHEHUS IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas pabota "OnpeneneHue bubmuoreka [IOK
paboThI U MOLTHOCTH JIEKTPHUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
BHGKTpI/I'—IeCKI/IVe LeNu U MoTpeduTenu BuGmmorexa LIOK

53 AJIEKTPUUECKON YHEpTHu B ObITy. KopoTkoe

3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka Kk KOHTPOJILHOU paboTe MO
Teme "DJIEKTPUUECKUE 3apsiibl. 3apsyKeHHbIE

bubnunoreka LIOK

>4 Tela U ux B3auMoaercTBus. I1oCTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUMA TOK"
KonrponsHas pabora o Teme
55 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa bubmmoreka [JOK
U UX B3auMoaencTus. I10CTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUMA TOK"
56 ITocTossHABIC MAarHUTHI, UX B3aMMOJICHCTBIE
57 VYpok-uccnenopanue "M3yuenue nonei 1 bubnnorexa [JOK
MIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarautHoe nosie 3eMin bubnunoreka LIOK
U €ro 3HaueHue I )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe nojie
59 AIEKTPUUYECKOTO TOKa MaruuTHoe rmose bubmmorexa [JOK
https://m.edsoo.ru/ff0acld?
KaTYIIKA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
60 JlaGopatopHnas pabota "M3yueHue nedcTBus 0.5 bubmmorexa LIOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha POBOTHUK C TOKOM
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 31€KTpoABUTATENEH B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubmuoreka [IOK
Tpaucmopre. JlabopaTopHas pabota https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBanue 1 u3ydeHue padoThl
AJIEKTPOBUTATENS "
62 OmnpbiTel @apanest. 3aKOH IEKTPOMArHUTHOM

nHaykiuu. [Ipasuno Jlenna
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OnexTporerepatop. CriocoOb! MOTydeHUS

63 AIEKTPUUCCKON IHEPTUHU. DICKTPOCTAHITUN 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHU
[ToaroroBka K KOHTPOJILHOU paboTe MO
64 TeMe "DJIEKTPUUYECKUE U MarHUTHBIE 1
siBJICHUS"
KonrponsHas pabora o teme bubnuoreka [JOK
65 1
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
Pabota ¢ Tekctamu o reme "TemnoBbie bubnuorexa [IOK
66 1
SIBJICHUS " https://m.edsoo.ru/ffOacc5e
67 Pa6ora ¢ rexcramu o Teme "IlocTossHHBIHM 1 bubnuorexa [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 HroroBast koHTposIbHAs paboTa 1
OBILIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME
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9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXAHUYECKOTr'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubnmorexa LHOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusist © MTHOBEHHAsI CKOPOCTh
[IpsiMonnHeTHOE paBHOYCKOPEHHOE bubnnoreka [JOK
5 1
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) TeJ‘If Ipu aBHOpCKO €HHOM 1 1 bubmmorexa [TOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH
8 CBoOoxHoe nagenue teir. OneITel [ anunes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 Tlepnon v yactora oopamenus. JIuneitnas u 1 bubmnorexa [IOK
p p ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENIBEHOE YCKOPEHHE 1
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bubmuoreka [JOK

11 [Tepserit 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cH1ila https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uius Cui https://m.e dsogru /£1026982
14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Chuta Tpenus https://m.edsogru/fanf738
bubnnoreka [JOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
KO3 PUIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau o reme "3akonsl HeroToHa. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau mo reme "Cuia TsSOKeCTH U bu6mmorexa [IOK
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3aKOH BCEMHUPHOTO TATOTeHUA"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOM TOYKH.
26 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnnoreka [HOK
TBEPAOIO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
29 "MexaHn4ecKoe IBUKCHUE bubmorexa HOK
. 8 ) ’ https://m.edsoo.ru/ffob0408
BsaumoneiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHn4ecKoe ABUKCHUE bubmorexa LHOK
N 8 ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKkoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P yiRea. TPy https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOIeHCTBUE
39 Pemenue 3amgau o teme "3akoH coXpaHEHUS bu6nmoreka [JOK
ummynsca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 M 0
CRAMIACCkad paboTa 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnnoreka [JOK

CHUJIbI TPCHUSA
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JlaboparopHas pabota «Onpenenenue
pabOThI CUJIBI TPEHUSI ITPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPTUs
Kunernueckas sneprus. Teopema o bubnnoreka HOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlabGopaTtopHas paborta «M3y4yeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [HOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NIpyKUHHBIM MAsITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 KOJICOaHUH OT KECTKOCTH MPYKUHBI K MaCChI bubmorexa HOK
25 https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparienue 3HEPrun P MEXAHUUECKUX
KOJICOaHMIX
JlaGopaTtopHast pabota «OrnpeneneHue
46 qacrome I/IpHG I/II)O a Kone6afmi;1 MPYXKUHHOTO bubmorexa HOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlaGopaTtopHas paborta «IIpoBepka
PaTOpHAZ p poBep . bubnmoreka [JOK
47 HE3aBUCUMOCTH TIEpHOo/ia KoieOaHuii rpys3a,

IMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

https://m.edsoo.ru/ffOb197a
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Mexaunueckue BoiHbl. CBOKMCTBA

48 MEXaHUYECKUX BOJIH. [IpomonbHbIe 1 buGnnorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI
B TBEpI0M Tene. CelicMuueckue BOTHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 "3akoHbI coxpaHeHUs. MexaHnueckue bubamorexa LOK
PAHCHIDA. https://m.eds00.ru/ff0b250
KoJie0aHusl U BOJHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. Mexanndyeckue Kojiebanus u
BOJIHBI"
DNEKTPOMAarHuTHOE IOJIE. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJNIEKTPOMATrHUTHBIX BOJIH. Vcnosnb3oBanue bubnnoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
59 VYpoxk-uccnenosanue "M3yueHne cBONCTB bubnmoreka [JOK

OJICKTPOMAriTHBIX BOJIH C ITIOMOIIIBIO

https://m.edsoo.ru/ff0b2c6c
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MoOupHOTO TenedoHna"

Pemrenne 3a1a4 Ha onpeaACIICHUE 4YaCTOTEI U

60
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK
61 "
CxopocTh cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocrpanenne csera. 3armenus Comndna buGnnorexa LIOK
pactipoctp ' https://m.eds00.ru/ff0b3658
u JlyHsl
3aKoH OTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS Bubmorexa ITOK
p p https://m.edsoo.ru/ff0b38c4
CcBeTa
64 [Ipenomnenue cBera. 3aKOH PEIIOMIICHUS bu6mmoreka [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue OJIHONO BHYTPEHHETO bubnmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3ayX-
crekio""
VYpoxk-konpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JInnsel. OnrTnyeckas cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
" bub6anorexa LIOK
69 [TocTpoeHne N300paKeHH B TMH3AX 1
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JlaGopatopHas pabora "OnpezneneHue

70 (OKYCHOTO PacCTOSIHHS M OTITUYECKON CHUITBI bubmmorexa [JOK
YEHoro p ! https://m.eds00.ru/ff0b4206
coOuparoie JUH3bI
71 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnnoreka HOK
npubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LHOK
P https://m.edso0.ru/ff0b4684
73 Ypok-koHpepennus "Jledexrsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Herotona. CrokeHre CeKTpalbHbIX I[BETOB bubmmorexa [JOK
] P t ' https://m.edsoo.ru/ffoc0f4c
Hucnepcus cBeta
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pa3I0KEHUIO OENIOro CBeTa B CIEKTP U bubnuorexa [JOK
BOCIIPUSITHIO 1IBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBETa: JAHCIIepCusi, HHTepPEePeHIINS U
mudpaxus"
77 OmnbiTel Pesepdopia v mianeTapHasi MOJIEb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Henyckanne v moryioneHue cBeTa aTOMOM. bubnnoreka [JOK
KBanTel. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
80
VCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bubmuorexa [JOK
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https://m.edsoo.ru/ff0c1672

Crpoenue atomHoro siipa. Hyknonnas bubnmoreka [JOK
82
MOJZIETIb https://m.edsoo.ru/ff0c18ac
83 PagnoaktuBHbBIE IpeBparieHus. M30Torsl bubmiorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemienue 3ampau o reme: "PagnoaktuBHbIE bubnmoreka [JOK
npeBpaiieHus " https://m.edsoo.ru/ffOcib4a
85 [Tepuon momypacnana
86 Ypok-koHpepenmus "PagnoakTHBHBIC bubnuorexa [JOK
U3JIy4E€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuorexa [IOK
3apsI0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 OHeprusi CBsI31 aTOMHBIX s7ep. CBsA3b MacChl bubnnoreka [JOK
Y SHEpPruu https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anay no teme "Snepuoie
peakuun"
Peakiiuu cuHTe3a M IeNeHUS sep. bubnmnoreka [JOK
90 "
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.
91 JleficTBHS paguOAKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
92 "DNEeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
03 KoHnTtponbhas paborta mo teme

"DNeKTpPOMarHuTHOE MOJIE.
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DneKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE

saBJIeHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnoreka HOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600eHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmnorexa [IOK
E) " 8 https://m.edsoo.ru/ff0c2572

TerutoBble MpoLECCHI
IToBTOpenue, 0600IeHNE. Permenue

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa LHOK
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TemmoBbIX aBurarenci'”

[ToBTopenue, 0600menue. Permenne

97 aCUETHBIX M Ka4EeCTBEHHBIX 3aJ1a4 II0 TEME 1 bubnmorexa LHOK
p https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnoreka [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. PaboTa ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTrOopenue, o0o0mmenue. Padora ¢ 1 bubmmorexa [IOK
Texkctamu 1o TeMe "Koiebanus u BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044

102 HToroBas KOHTpoOJIbHAsA paboTa 1 1

BIIEE KOJIMYECTBO YACOB I1T
OBII] OJI CTBO HACO @) 102 4 97

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dwusuka, 7 kinacc/[lepeimkun .M, A.W. UBanoB., Mocksa. «M3narensctBo [IpocBemenne»; 2023 ©

8 KJIACC

®dwusuka 8 xiacc/ [epeimkun .M, A.W. UBanoB., Mocksa. «M3narensctBo [IpocBemenne»; 2023 ©

9 KJIACC

®dusuka 9 kmace/ [lepeimkun UM, A.W. BanoB., MockBa. «M3aatenbctBo [Ipocsemenuey; 2023 r

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIA
«Coopuuk 3a7a4 o pusuke 7-9 knace» nox pea. [lepoimkuna

* Meroauka dusuku http://metodist.il.ru/

 Kammyc http://www.phys-campus.bspu.secna.ru/

* O6pa3zoBarenbHbIi nopran (MMeeTcs paszaen « HPOpMaLMOHHBIE TEXHOJIOTHH B IIKOJIE))

http://www.uroki.ru/

» JIaGopatopus o0yueHus (hrU3MKe U aCTPOHOMUU - BEAyIlIasi JabopaTopus CTpaHbl MO pa3paboTKe JUIAKTUKU U METOJUKU OOY4EHUS 3TUM MpeMeTam
B cpeaHelt mkose. et o6cyx1eHnst OCHOBHBIX JJOKYMEHTOB, perIaMEHTHPYONUX (pu3ndeckoe oopazoBaHue. Bce oHM B OJTHOM BapuaHTe
PACIIOJIOKEHBI Ha ATHX CTpaHuIa. MOXXHO MPUHSTH yuacTHe B o0cyxaeHuun. http://physics.ioso.iip.net/

* Ucnonp3oBanue nH(GOpMalMOHHBIX TEXHOJIOTUH B penoiaBanuu ¢pu3nku. MaTtepuaisl (B TOM uncie Buaeo3anucu) ceMmunapa B PAO o npobneme
MCIOJIb30BaHUs HH(OPMAIIMOHHBIX TEXHOJIOTHI B

npenofaBaHuy Gu3uku. CouepKUT Kak o0IIKe JOKIIAbl, TaK M TOKJIabl O KOHKPETHBIX IPOrpaMMax M HHTEPHET-pecypcax.
http://ioso.ru/ts/archive/physic.htm
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHT

https://m.edsoo.ru

http://school-collection.edu.ru/collection EctectBenno-Hay4HbIe 3KkcriepuMenThl — Pusuka: Komiekus Poccuiickoro o01eo0pa3zoBaTeibHOTO
nopraina

http://experiment.edu.ru OTkpsIThIi KoIemK: DU3nka

http://www. decoder.ru ITopran ecrecTBeHHbIX Hayk: Du3nKa

http://www fizika.asvu.ru Perenus 3aga4 u3 yueOHHKOB 110 (DU3HKE

http://barsic.spbu.ru/wwwi/tests TepmoarHamMHKa: SEKTPOHHBIN y4eOHHK 110 HU3MKE

http://fn.bmstu.ru/phys/bib/I-NET Ypoku mo mMosekynspHoi Gpusuke
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