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[NOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHuss M Konuenumu npenogaBaHMs y4eOHOTo
npeaMera «Pusukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYaromIMXCsi M OpraHu3alMi0 H3y4YeHus (U3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno (Qu3suke y4UTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yibTaTaM  OOy4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs.
[IporpammMa 1o ¢u3ukKe ycTaHaBIMBAET pacHpeieseHHe ydyeOHOro marepuaia Mo rojiam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA HPEAMETHOIO COJEpXaHUd U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmKa ABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEJIMETOB,
MOCKOJIbKY (pHU3MUEcCKUe 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HauOojee siCHble OOpas3ipl MPUMEHEHHs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa U3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeNIoaraeT OBJIAJACHUE CIEIYIOIUMHI
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUHYIO TPAMOTHOCTb:
® HAy4YHO OOBACHATH SIBJICHUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
e MHTEPHPETUPOBATh JAaHHBIE W MHCIIOJIb30BaThb HAyyHbIE J0KA3aTENIbCTBA A
MIOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3NKUA HA ypOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS ONpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIEHHMs OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O pOJIU (PU3UKHU JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIEeMY 00YYEHHIO B 3TOM
HalpaBJICHUH.

JlocTuxkeHne S3TUX Iiesiel mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e npuoOpeTeHHEe YMEHUW OMUCHIBATH U  OOBACHATH (U3UYECKUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C HCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIC SBICHUS W  BBIOJHATH  OIIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTAIBHBIE HWCCICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOcHHE TPUEMOB PabOTHI ¢ WHQPOpPMAIUEH (U3HMUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE WH(OPMALIUK;

® 3HAKOMCTBO €O cepamu NnpodhecCuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OMIEro oOpa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).
[Ipennaraemeiii B mporpamMMe mo (usuke mepedeHb J1adOpaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHAATENbHBI XapakTep, YYHUTENb JAeNacT BHIOOp TpOBeneHHUs TabOopaTOpHBIX PadOT |
OTIBITOB C YUETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJarOIUXCsl, CIIMCKA SKCIIEPHUMEHTATIBLHBIX
3a/laHui, MpesiaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOT'O AK3aMeHa Mo (PHU3UKe.



COILEPKXAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u e€é posib B NO3HAHUM OKPY/KAI0IIEro MUpa.

®usnka — Hayka o npupoje. SABneHus npupoabl. OuU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpHI.
ITorpemHocTs M3MepeHuii. MexayHapoiHas CHCTEMAa €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOrO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT II0 TMPOBEpKEe THUMoTe3, O0ObsAcHeHHe HalmogaemMoro spieHus. Omnucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, SJICKTPUUECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUodopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeEIa.
Omnpenenenue pasMepoB MalbIX TEN.
N3mepenne teMriepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpPA U JaT4MKa
TEMIIEpaTyphl.
6. IlpoBemenue wmccineqOBaHUS TO TPOBEPKE THIOTE3BI: JATBHOCTH IMOJIETA MIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyanbHbIe CBEICHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBukenune yacTull BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOu.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~ BELIECTBA: CTPOECHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKEHHS.

2. HaGmonenue nuddys3un.

3. HaGnronenue sBICHUNA, OOBSICHSIOIIMXCS MPUTSDKCHUEM MU OTTAJIKHBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONIb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOIOACHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl MO0 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTb.
Cpenssisi CKOPOCTh MTPH HEPABHOMEPHOM JBHKECHHUH. Pacy€r myTH u BpeMEHU JIBIKEHUS.

aokrwbE
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SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuna ynpyroctu U 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
oziHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.
N3mepenne ckopocTy NpSIMOIMHENHOTO ABMXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.
Habmroienne n3MeHeHus: CKOpoCTH MPH B3aUMOJIEHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlaﬁopamopuble pabdomot u onvimol.
1. OmpeneneHune CKOpPOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuUKa B JKMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajiee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM HIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
OrnpezeneHue MmI0THOCTUA TBEPAOTO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PaCTHKEHMs (IepopMaui) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nes 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbILICHUS U YBEIUYeHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatrypsl. [lepenaua naBneHust TBEPABIMU TeJIaMU, KUAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMammHbL. 3aBUCUMOCTH JABJICHUS KXUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['wapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuuMHBI CylecTBOBAaHUS BO3/YLIHOM
obonouku 3emnu. OnbiT Toppuuermu. M3mepeHue arMocdepHOro JaBieHUs. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBICHUS.

JleticTBHE KUIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs! )KUIKOCTBIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTH Tena H

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIbI BECY BHITECHEHHOM KUIAKOCTH.

8. VYcioBue 1uiaBaHUS TeN: IUIaBaHUE WJIM TIOTPY)KEHHE TEl B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U AKUAKOCTH.

Jlabopamopuwvie padbomot u onvimol.

OUAWNE
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1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa NMOTrpyKEHHOM B XKHUIKOCTb

4acTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B

KUJKOCTB.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBL, JCHCTBYIOIIEH Ha TElO B
KHUAKOCTH, OT MacChl TeJa.

4. OnbIThbl, JEMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, IeHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WJIM KOHCTPYHPOBAHHME JIOJKM U OIpPEIEIECHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KII npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas sHeprud. KuHeTndeckas W mnoreHuuainbHas 3Heprus. lIpespaiuenue
OJIHOTO BUJIa MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimel.

1. Omnpenenenue pa®OThl CHJIBI TpPEHUS MpPU PaBHOMEPHOM JBWKEHMM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Uzmepenue KI1J] HakI0HHO MI0CKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pasnen 6. TenuioBble siBICHUS.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJISIPHO--KHHETUUECKON TEOpUU CTpOeHUs BenlecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSTHUI BeriecTBa. Kpucramiueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYeCKOM Teopun. (CmauMBaHWE W KanwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBUXKEHHUS YaCTHILL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepireHre paboThl. Buapl Teruonepenaun: TeriIonpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenpHas TEIJIOEMKOCTh BEIIECTBAa. 1e€MI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue W OTBepJeBaHUE KPUCTATMYECKHUX
BEIIECTB. YenbHas Terjora rasieHus. [lapooOpa3oBanwe u KoHJeHcamnws. VcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYPhl KHIEHUS OT
aTMoc(epHOTo JaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEH U 3alIUTa OKpY>Karouei cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SJHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpavyuu.



Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

Habumronenue siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Haburonenune TemioBoro pacivpeHus Ted.

V3MmeHeHue AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Buae! renonepenaun.

OxJtaxieHue Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHru paboThl BHEITHUMH CHUJIaMH.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11.HabnroneHre KuneHus.

12. HaGmroieHre oCTOSTHCTBA TeMITEpaTyphbl P IIJIaBJICHUU.

13.Mozeny TEIIOBhIX IBUTATENEH.

Jlabopamopnwsie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO HPUTSIKEHHUSL.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3lyXa B OaJJIOHE MINPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HArpeBaHUs WIHA OXJIaKICHHUSI.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphbl.

7. HaOnroneHue u3MeHEHMs] BHYTPEHHEH AHEPruu Tejla B pe3yibTaTe TEIJIoNepeaadu u

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBIeHHUS TEMIOOOMEHA PU CMEIIMBAHUH XOJIOJHON M TOPSTUEH BOIBI.

9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C

HarpeThiM METAIITMYECKUM LIUITUHAPOM.

10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11.HccnenoBanue npoliecca UCIIapeHusl.

12.Onpenenenrie OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13.Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. JlBa poja aneKTpUyecKuX 3apsaoB. B3zammonelicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYHHBI
3aps70B U PACCTOSTHUS MEXKY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro nosns. IlpuHuun cynepnozunun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpruyeckux 3apsiioB. DJIEMEHTApHBIM 3JeKTpuueckui 3apsan. CrtpoeHue
aTtoma. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTrO TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKHUI TOK B )KUJKOCTSIX U Ta3ax.

Onekrtpuueckass nenb. Cuia Toka. OJIeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHME BelecTBa. 3akoH Owma Juisi ydacTka LEMHu.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AJEKTPUUYECKOTO ToKa. 3akoH J[koyms—JIeHa. DaeKkTpudeckue menu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHHe.

[TocTostHHBIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaueHHe s *KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe nose
ANEKTPUYECKOT0 TOKa. [IpuMeHeHune 37eKTpOMarHuToB B TeXHUKE. JeficTBUE MarHUTHOTO MOJIs

CoNoOOhRWONE

akrwnE

o

8



Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUraTelb IOCTOSHHOrO Toka. lMcrnoabp3oBaHue
JNIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JJIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa seKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U JEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUuecKast HHIYKIHSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[TpoBOAHMKY U TUIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIS.

HIcTOYHUKH TOCTOSTHHOTO TOKA.

JleicTBHS STEKTPUUECKOT0 TOKA.

10 DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.T a30Bblii pa3ps.

12. 3mepeHue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 3MeKTPUUeCcKOro HanpsKEHUsT BOJIBTMETPOM.

14.Peocrtat u Mara3uH CONPOTUBIICHUI.

15. B3aumoieficTBUE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU pa3AelieHUs MOJIIOCOB MarHUTA.

17.MopnenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19.MaruuTtHoe nose Toka. DIeKTPOMarHurT.

20. leficTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21.DnexTpoaBUTATENh TOCTOSTHHOTO TOKA.

22.VccnenoBaHue SBICHUS JIEKTPOMarHUTHON MHYKIIHH.

23.OmnbiTel Papanes.

24.3aBUCUMOCTD HAIPaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOZHUKHOBEHUSI.

25.DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimol.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TeJl MHAYKLIUEH U IPU CONTPUKOCHOBEHUU.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.

CO6opka u mpoBepka paboThl AMEKTPHUUECKON 1IEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3ucTopa U HaIpsKEHUS Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTh  DJIEKTPUYECKOTO  CONPOTHBIICHUS

MPOBOJAHMKA OT €r0 JIJTMHBI, TUIOIIAIU MONEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBHia CIOXKCHUS HANPSHKCHUH TIPH TOCIEAOBATEILHOM COCIMHEHUU
JIByX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHUIIbI TOKA MPH MapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AESKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12.WccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MIIYLIETO Yepe3 JIAMIIOUKY, OT HAIPSKCHUS
Ha HEW.

13.Onpenenenue KIIJl narpeBares.

14.VccnenoBanre MarHUTHOTO B3aUMOCHCTBUS MIOCTOSTHHBIX MarHUTOB.

©CoNooOhWNE

oOuahwNE

N

9



15.3y4yeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3elieHun.

16. UccnenoBanue NEHCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpPaBJICHUS TOKA B KaTYIIKE.

18. Uzy4enwne neiicTBUS MArHUTHOTO TTOJISI HA TPOBOJAHUK C TOKOM.

19. KoncTpyupoBanue 1 u3ydeHue padoThl AIEKTPOABUTATEIS.

20.Usmepenue KIIJI anekTpoaBuraTeibHONM YCTaHOBKH.

21.OmbITEl 10 WCCIICJIOBAHUIO SIBJICHHS DJIEKTPOMATHUTHONW WHAYKIWU: HCCICIOBAHUE
M3MEHEHUH 3HAYEHUS U HAIIPABICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMoiuHelHoe aBukenne. CoOoaHoe naaenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CyNEPIIO3UIUHU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHS. YCKOpEHHE CBOOOIHOIO TMaJeHUs.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
IepEerpy3KHu.

PaBHOBecue maTepuanbHON ToOukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTwu.

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

Mexannueckass pabota U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Teja, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOH
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JIBI)KEHUS Tella OTHOCUTEIHFHO Pa3HBIX TeNl OTCYETA.

2. CpaBHeHHE TIyTed W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEILHO
pa3HbIX TeJl OTCUETA.

M3MepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHKECHHUSL.

Habmroienue nBH>KeHus Tella o OKPYKHOCTH.

Habmronenne MexaHMueCKUX SBJICHHM, MPOUCXOISIINX B cucTeMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIIFHO KaOuHeTa PU3UKU.
3aBHUCUMOCTbH YCKOPEHHS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH Ha HETO CUJIBI.
Habmionenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJI.

N3meHenue Beca Tena npu yCKOPEHHOM JIBHKEHHH.

10 [Tepenada umirynbca Ipyu B3aUMOJICHCTBUM TEII.

11.TIpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHHU Tell.

S
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12. CoxpaHeHue UMITYJIbCa TIPH HEYITPYTOM B3aUMO/ICHCTBHH.

13. CoxpaHnenue ummysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14.HabGmoieHne peakTUBHOIO JBUKEHMSL.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUU NPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHue MexaHU4eCcKOi SHEPTUH MPH JABMKEHUU TeJla MO IeUCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTpynpoBaHHME TpakTa JJIsl pasroHa M JAIbHEHIIEro paBHOMEPHOTO JBHKCHHS
HIAPHKA UITH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBMKCHHS IAapHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue YCKOpEHHUS Tela MPU PABHOYCKOPEHHOM JBIKEHHHM IO HAKJIOHHOM
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBIKEHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTes3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHHM 0€3 HayalbHOMI
CKOPOCTH IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBl HOPMAJIbHOIO

JABJICHHUS.

Omnpenenenne kodhduueHTa TPEHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBl CHIIBI TPEHUS TpPHU PABHOMEPHOM JBIDKEHHHM Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

10.Omnpenenerrie pabOThl CHIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIOIH30BAaHUEM

HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

11.M3yueHne 3aKkOHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA ¥ BOJHBI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOM, YacToTa,
amMIuMTyna. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaieHue dSHepruu Mpu
K01e0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeiHyxkneHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJIHBI.
CpoiicTBa MexaHHUeCKUX BOJH. [IpomonpHbIe U MonepevHbie BOJIHBI. [|JTMHA BOJIHBI B CKOPOCTh
e€ pacnpoctpaHeHus. MexaHHueCKUe BOJIHBI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

Pacnipoctpanenue npooiabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).

Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHue 4acTOTHI U MEPHOAA KOJI€OaHUN MaTeMaTUYECKOT0 MasiTHUKA.

2. OmnpeneneHre YacTOTHI U TIepro/Ia KoJIeOaH A TPY>KHHHOTO MasiTHAKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KoyeOaHUI MOJABELMIEHHOTO0 K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.
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6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TIEpHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE ToJie. DJIEeKTPOMAarHuTHbe BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHUTHBIX BOJIH. VcIionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBgoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomnHoBbIe CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. U3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIILI0 MOOUIBLHOTO TenedoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBas monenb cera. Vcrounuku cBera. [IpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B muH3e. Onrtuueckas cucrema ¢oToamnmapara, MHUKPOCKONA H
Teneckorna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1a1bHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIIEKTPaIbHBIX IIBETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[TpenomiieHue cBera.
ONnTHYECKUN CBETOBOI.
Xox mydeil B cobuparoiieil JuH3e.
Xox J1ydeil B paccenBarolel JIH3E.
[Tonryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ilpunnun aeiictBus oToamnmnapara, MUKPOCKOIIA U TeJIECKONA.
10.Mopens riaasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12.Tlony4yenune Oenoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPasKEHHUs CBETOBOT'O JIydya OT YIJjia MajeHusl.
2. HzydeHme xapakTepUCTHK H300paKeHUS TIPEAMETA B ITIOCKOM 3epKaJe.
3. MHccnenoBanue 3aBUCMMOCTH yIJia NMPETOMIICHHUS CBETOBOTO JIyya OT yIJa MaJeHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIEeit TUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOT0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJEHHUU 4Yepe3 LIBETOBBIC
(GUIBTPEI.
Pa3zpnen 12. KBanTOBBIC SAIBJICHUS.
OmnsiThl Pesepdopaa n mnanerapHas mozaens aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.
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PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnas wmopgens atoMHoro szapa. HMsoronsl. PannoaktuBHble mnpeBpamenus. l[lepuon
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakuyy. 3aKOHbI COXPAHEHHs 3aps0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3JIy4€HUs U TOTJIOIICHHUS.

CHeKTpbl pa3Iu4HbIX ra3os.

CrnexTp BoaoOpoa.

Habumonenune tpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYICHHI.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaOnroneHue CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenmoBaHue TPEKOB: M3MEPEHUE HSHEPIHMHM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

doTorpadusm).

3. HsmepeHue paaroakTUBHOTO (hOHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO--0000IAIOIMIT  MOAY/Ib MpeAHA3HA4YeH JJIi CUCTEeMaTu3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHUSI U ONbITA JIEATEbHOCTH, IPUOOPETEHHOTO NPU U3YYCHUU
BCETO Kypca (PM3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeT.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pEalu3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX O0OecrednmBaeTcsl JOCTHIKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00ydeHMs], (POPMUPYETCS €CTECTBEHHOHAY4YHast
IPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJIOB HCCIIECIOBAHMS SIBICHUH MPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHMS, MPUMEHSS IOJyYeHHbIE 3HAHUA,
pelaTh 3aJa4i, B TOM YHCII€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00y4arolrecs BBIMOJIHAIOT 331aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI PAacliO3HAaBATh U Hay4YHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpYXarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAay4HbIE€ METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHUN, B TOM UHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HaubOoyiee Ba)XHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHHKOB DSHEPrUM HAa OCHOBE
3aKOHa MPEBPAIeHHs U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

SEGIENARNES
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢(U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JOCTHKECHUE TMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y
oOyyatomierocst 0yayT c(hopMHPOBAHBI CIIEAYIOIINE IMYHOCTHBIE PE3YIbTAaThl B YACTH:
¢ 1) MATPHOTHYECKOTO BOCTIUTAHUSI:

® — IPOSIBIICHUE WHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSHUIO POCCHICKON (DU3MUYECKOM
HayKH;

® — [ICHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHICKHUX YIEHBIX --(DH3HKOB;

e 2) rpaskIaHCKOI0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

® — TOTOBHOCTh K aKTMBHOMY YYacCTHIO B 00CYXIE€HUU OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

¢ — OCO3HAaHUEC BAXXHOCTHU MOPAJIBHO--3TUYCCKUX IMTPUHIHUIIOB B ACATCIILHOCTH y‘-IéHOI“O;

e 3)»3cTeTHYECKOro BOCIIUTAHMS:

® — BOCIPUATHE ICTETUYECKHUX KauyecTB (PU3NYECKOW HAyKH: €€ FapMOHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOTI'0 MO3HAHUS:

® — OCO3HaHME LIEHHOCTU (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

e — pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

e 5) dopMupoBaHHs KYJIbTYPbI 310POBbS H IMOLHOHAILHOIO 0JIATONOIYYHS:

® — OCO3HaHME IIEHHOCTH O€30IacHOro oOpasza XKM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

e — chopMHpPOBAHHOCTH HaBbIKa PeQIIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMUOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:

® — aKTHBHOE y4YacTHeE B PEIICHHH MPAKTUYECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHM3aliy, Topoja, Kpasi) TEXHOJOTHYECKOW W COIMANbHOM HAampaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

® — HMHTEpeC K MPaKTUIECKOMY M3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KOJIOTHYE€CKOT0 BOCIIUTAHUS

e — OpHEHTAIMs Ha MPUMEHEHHE (U3UYCCKUX 3HAHWHM JUIsI PEIIeHHUs] 3a7ad B 00J1acTH
OKpYKaroIllel cpenbl, MIAHUPOBAHUS MOCTYIKOB U OIEHKHA WX BO3MOKHBIX MOCIEACTBHIA
TUTSL OKPYXKAFOIIeH Cpeibl;

® — OCO3HaHME INI0OATBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIEM U MyTel UX peleHus;

e §8) amanTanuM K U3MEHSIIOIIUMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI cpeabl:

e — TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBHIOJHEHUH MCCIEIOBAaHUM U TPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

® — MIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Y€pe3 MPAKTHUECKYIO JAeSITEeIbHOCTD;

e — 1OTpPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PHU3NIecKnX 00bEKTaxX M SBICHUIX;

e — OCO3HaHHE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUMH;
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® — CTpeMJICHHE aHAIM3HPOBAThH U BBIABIATH B3AUMOCBS3U MIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM UYHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OIICHKAa CBOMX JECWCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMS mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOydvaromierocss OyayT cGOpPMHUpPOBaHBI MeTampeAMeTHbIE Pe3yJbTAThI,
BKJIIOYAOMIUC ITIO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-Ie6HBIe I[eﬁCTBHSI, KOMMYHUKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC TEUCTBHUS, PEryJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUSL.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble loruueckue AeiicTBUs:
® BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJICHUI);
® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEHUS
U CPaBHEHUS;
® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PAaCCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;
® BBUIBJISATh NPUYMHHO--CJIEICTBEHHbIE CBS3U NPU HU3Y4YEHUU (PU3MUECKUX SIBICHUH U
IPOILIECCOB, JIeJIaTh BBIBOABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUUNH;
® CaMOCTOSTENIbHO BBIOMpATh crmocod peuieHus ydeOHOW (U3MUEcKOM 3agaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).
ba3oBblie uccienoBaTeIbCKue 1eHCTBHA!
® 1ICIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;
® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
e OIICHUBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO B XOJI€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEI0OBAHMS;
® [IPOTHO3UPOBATH BO3MOXKHOE JalIbHENIIee pa3BUTHE PU3NYECKUX MPOIIECCOB, a TAKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nnopmanmeii:
® T[PUMEHATh pPa3IMYHbIE METO/bI, HMHCTPYMEHTbI M 3allpoChl NpU TOUCKE U OTOOpE
nH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaoKeHHON yueOHo! (hru3nueckoi 3a1auu;
® aHAJIU3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;
® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (POpMy MpencTaBieHus HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON
rpaduKoil 1 X KOMOMHALIUSAMHU.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
e B xoae oOcyxaeHuss y4eOHOro MmarepHuaia, pe3yibTaToB JabOpaTOPHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAaEMOM TEMbI U BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha pellIeHUe 3a1auu U MMoAJepKaHue OJaroxenaTeIbHOCTH OOIEHMS;
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COMOCTABIIATH CBOU CYXKJEHUSI C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
0OHapY>XMBATh PA3IUYHE U CXOJICTBO IMO3HIIHH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOIMYHO  TPEJCTABISITH  PE3YJAbTATHl  BBIOJHEHHOTO  (DU3MYECKOTO  OIMbBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh L€ COBMECTHOM JIESITEIBHOCTH, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTIIKEHUIO: PACIPEIeNIATh POJId, 00CYKIaTh MPOIECCH U PEe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSTH CBOIO 4YacTh pabOThI, JOCTUTrasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OLICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelCcTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILICHHs
(bu3nUecKrx 3HaHUM;

OPUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHU C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBINA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeyiaraTh IJ1aH e€ N3MEHEHHUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTH)KEHHUS) pe3yJbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ1 BBIMOJIHEHUS (PHU3HMUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYroro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y O0YUAIOIINUXCS YMEHUM:

HUCIIOJIB30BAaTh IIOHATHUA: (I)I/I3I/I‘-I€CKI/IC n XHUMHYCCKUE ABJICHHA, Ha6JHOI[eHI/IC,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CANMHHUIIBL (I)I/ISI/I‘-ICCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHbIE COCTOSIHMsI BellecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),  TpaeKTOpHs,
paBHOJCHCTBYOIas cwia, aedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTbH,
cooOmIaoNIuMecs CoCybl;
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pa3nuuath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUJKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aMMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, artMochepHoe JaBjieHHe, IIaBaHue TeJl, IPeBpalleHus
MEXaHUYECKON IHEPTUH) TIO0 OMMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHUHA B OKPYXKAIOMIEM MHUPE, B
TOM 4ucie (pU3UYECKHe SIBICHUS B MPHUPOAC: MPUMEPHI JBIKECHUS C PA3IAYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CUJIBI TPEHHS B MPUPOJIE U
TEXHHUKE, BJIHUSHUE aTMOC(EPHOTO JABIICHUS HA XUBOW OPraHu3M, IJIaBaHUE pPhIO,
pbplyard B Teje YeJOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

ONKCHIBATh U3yUYCHHBIC CBOMCTBA Te U (PU3NYECKUE SBIICHUA, UCIONb3Yys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEHHSSI
CKOpOCTb, CHUJIa YIOPYTrOCTH, CHUJA TSDKECTH, BEC TeJla, Cuila TPEHHUs, IABJICHHE
(TBEpHoOro Tema, >KMIKOCTH, ra3a), BBITAIKUBAIOLIAs cuUlla, MeXaHU4eckas paboTa,
MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIBI, KOI(PQHUIUEHT IOJIE3HOTO JEHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONMHCAHUU IMPABUIBHO
TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUYUH, UX 0003HAUYCHHS U €AMHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTH (POPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BCIIMYMHY C JPYTHMMH BEIMYMHAMH, CTPOUTH TpPadUKH H3YYCHHBIX 3aBUCHUMOCTEH
bu3nYECKUX BENUYHH;

XapaKTepU30BaTh CBOMCTBa Tell, (DU3WYECKHWE SBJICHHUS M TPOIECCHI, HCIOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBECHsS pbrdara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOW DHEpruu, TMpU OTOM JIaBaTh CIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBACHATh (M3UYECKUE SIBJICHUS, MPOIECChl W CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUNHHO-
-CIIE/ICTBEHHBIE CBSI3HM, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THbIe 3amayd B 1-2 JeHCTBHS, WUCIHOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (PU3MUECKUE BEIWYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3a7add
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (M3MUYECKHE BEIUYMHBI B (POPMYIBI U
MPOBOJIUTH PACYEThl, HAXOJIUTh CIPABOYHBIC JaHHBIE, HEOOXOMUMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCT MONy4YeHHOU (PU3HUECKON BEITMUUHBI,
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTh MPH TIOMOIU (HU3HIECKUX
METO/IOB, B OIMCAHUM WCCIICNOBAHUS BBIJCIATH MPOBEPSIEMOE TPEANOIOKECHHUE
(rumotesy), pa3nIuyaTh W HWHTEPIPETHPOBATh MOMYYEHHBIH pe3yibTaT, HaXOJIUTh
OIMMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI 110 €TO PE3YJIbTaTaM;

MPOBOANTH OMBITHI IO HAOIOCHUI0 (PU3NYECKUX SBICHUN WM (PU3NIECKUX CBOHCTB
Ten: (GOpMYIUPOBAaTh TMPOBEPSEMBbIE TIPEIINONIOKEHUs, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMMCHIBAaTh XO/1 OMbITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMBIE U3MEPEHHsI PACCTOSIHHSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHHUS OT Beca Tella, KaueCTBa
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00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAX
CONPUKOCHOBEHHMSI TeJI, CUJIbl YNIPYTOCTH OT YIUIMHEHMS IIPYXKHHBI, BBITAJIKUBAIOIIECH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT IIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJoO,
YCIIOBHUI TJIaBaHMUS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIeNOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], clenys MpeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIYYCHHOMH
3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaOIMIl M IpadHKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJUTb KOCBEHHBIE H3MEpPEHHUsA (PU3MUECKHX BEIUYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOrO TENa, CHWJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIas Ha MOTPYKEHHOE B KHUIAKOCTb TeEJO,
KO3 QHUIMEHT TOJE3HOTO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
MHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

e coOmoxaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIatOIIMECs COCY ibl, OapOMeTp, pblyar, MOJABUKHBIN U
HEMOBIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

®  XapaKTepu30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, TMAPABIMYECKUM IPEecC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HAcoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [PUBOAMTH NpHUMEpPHl (HAXOAUTh HH(GOPMALKIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COONIOAEHHS HOPM 3KOJOTMYECKOTO TIOBEIEHUS B
OKpYXKarollleu cpee;

® OCYLIECTBISATh OTOOpP HCTOYHUKOB HMH(popmauuu B lHTepHeTe B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPast SIBJISAETCS TPOTUBOPEUMBON
WJTM MOXKET OBITh HEIOCTOBEPHOM;

® UCMOJb30BAThH MPU BBHINOJIHEHNUH YYEOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUEeCKOro Ccojaep)kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUH U3
OJIHOH 3HAKOBOM CHUCTEMBI B JPYTYIO;

e Co3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh MW3YYCHHBI MOHATUHHBIA ammapar Kypca (Qu3MKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

® [IpU BBHINOJHEHUH Y4E€OHBIX NMPOEKTOB U UCCIIEAOBAHUM pacrpenenirTbh 00sS3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLICHMBATH COOCTBEHHBIM BKIAJ B JESITEIbHOCTh TIPYIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xoHny oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
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HUCIIOJIB30BATh IIOHATHUA: MACCa U pa3MepLI MOJIeKy.H, TCIIJIOBOC IABUKCHUC aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBAa, KPUCTAUIMUECKHE W aMOpdHBIE Tena,
HACBIIICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIA JICKTPUUECKUHN 3apsij, JIEKTPUUECKOE
II0JIC, HpOBOI[HI/IKI/I )41 I[I/IE)JICKTpI/IKI/I, HOCTOSIHHBIﬁ BHCKTpI/I‘-IeCKI/If/'I TOK, MAarHuTHOC
T0JIC;

paznuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIulonepenada, TErjIoBOe
paBHOBGCI/Ie, CMa4YuBaHUC, KaHI/IJIJISIpHBIe SIBJICHHUA, McnapeHHe, KoHAcCHCanus,
ILIaBJICHHE, KpUCTaJUIU3aLIUS (oTBepaeBaHue), KUTICHHE, Temioneperaya
(TeTIONpPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHUE), AJICKTPU3alUs TeJ, B3aUMOJACHCTBUE
3apsiioB, JIEUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE
MAarHuToB, I[ef/'ICTBI/Ie MAarimTHOI'O IIOJIA Ha HpOBOIIHI/IK C TOKOM, BHCKTpOMaI‘HI/ITHaSI
UHAYKIHS) TIO ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOILIEM MHUpE, B
TOM 4HClIe (U3NUECKHe SBJICHUS B TMPUPOJC: IMOBEPXHOCTHOE HATHKCHHE |
KallWUISIPHBIE SIBJICHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid IOJIFOCOB, POJIb MArHUTHOTO IOJS IS KU3HH Ha
3emiie, MOJSIPHOE CUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3NYECKHX SBICHHIA,

OIINCBIBATH I/ISYLICHHI)IG CBOfICTBa TCII 1 (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA, I/ICHOJII)?,YSI (1)I/I3I/ItI€CKI/Ie
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSsS SHEpPrusi, KOJUYECTBO TEIJIOTHI, YyHeiIbHAas
TEIJIOEMKOCTh  BEIIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHUS, YHAEJbHAs TEIIoTa
napooOpa3oBaHus, yIelIbHAsl TEIJIOTAa CrOPaHUs TOTUIMBA, KOAI(DPHUIMEHT IMOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, JIEKTPHUYECKHUI
3apsii, CUJia TOKa, OJJICKTPUYECKOE HANpsDKEHHE, COMPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), IPU
OIIMCaHnuH HpaBI/IJ'II)HO TpaKTOBaTB (1)I/ISI/I‘ICCKI/II\/'I CMBICJI I/ICHOJ'II)?;yCMI:IX BCJIMYHH,
0003HaYeHHs] ¥ €AWHUIIBI (PU3MUECKUX BEITHYHH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEIMYMHAMHU, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

xapaKTemeBaTL CBOfICTBa TEI, (I)I/ISI/I‘—IeCKI/Ie ABJICHUA W npoueccm, I/ICHOJ’IBSYS[
OCHOBHBIC ITOJIOKCHUS MOJ'IeKy.TIHpHO--KHHGTH‘IGCKOﬁ TeOpI/II/I CTpOCHI/ISI BEUICCTBA,
OPUHIIAIT CYMEPHO3UIMH Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPHU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3aMHCHIBATH €r0
MATCMATUYCCKOC BBIpa)KeHI/Ie;

O0BSACHATH (PU3MUYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
cUTyaruin MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISBJIATE
HpI/IqI/IHHO-CJ'Ie)ICTBeHHI)Ie CBA3H, CTpOI/ITI) O6’B${CHCHI/Ie n3 1-2 JJOTUYCCKUX IIaroB C
ormopoi Ha 1—-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JEHCTBUA, HWCHONB3YSd 3aKOHBI U (POPMYIIBI,
CBS3BIBAKOIIIMC (1)I/I3I/I‘ICCKI/IG BCJIMYMUHBI. HA OCHOBC aHaJIu3a yC.HOBI/ISI 3a1a4uu
3alMChIBATh KPATKOE YCJIOBHUE, BBISABIISITh HEJOCTATOK JTAHHBIX JJISI PELICHHS 3aJlayu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE AJIs €€ pelIeHus], TPOBOJUTH Pacu&Thl U
CpPaBHHUBATH MMOJYyUYEHHOE 3HaUCHNE (DU3NUCCKON BETMYMHBI C U3BECTHBIMH JTAHHBIMU;
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pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJIOB,  MCIIOJNb3ysd  ONHCaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MMPCAIIOJIOXKCHUC, OLCHUBATL IMPABUJIIBHOCTL IIOPAAKa IMPOBCACHUA UCCICAOBAHUAA,
JIeJIaTh BBIBOIBL;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamWwUISIpHBIC SIBICHUS, 3aBUCHMOCTb JABJICHHS BO3JyXa OT €ro o0Onéma,
TEMIIEPATypPbl, CKOPOCTH IMPOIecca OCTbIBAHUS U HarPEBAHUS MPU U3ITyYEHUU OT LIBETa
U3Iydaome (MOorIomaroniell) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TEMIEPATypbl JKUIAKOCTM U TIUIOIIAIM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aUMO/ICHCTBHE 3JIEKTPUYECKUX 3apsI0B, B3aUMOACHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATEIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMBbIE MPEANONOXKEHUS, COOUPATH
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMynUpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSAMBIE U3MEPEHHsI TEMIIEPATYpPbl, OTHOCUTEIBLHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKa, HANPsXKCHUA C HCIIOJb30BAHHUCM aHAJIOI'OBBLIX HpI/I60pOB U JaT4YUKOB
bu3NYeCKUX BEIWYMH, CPABHHUBATh pPE3YJbTAaThl HM3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MPOBOAMUTH MCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€T0 UIMHBI, IJ1om@aan MOonepeuHoro CCUCHUA U yACJIbHOTO COIMPOTHUBIICHUS BCUICCTBA
MIPOBOJHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOJIHUKE,
HCCIICIOBAaHHUE IOCIIEIOBATEIIbHOTO W TApAIICTFHOTO COCJUHEHUH TPOBOJHHUKOB):
IUTAHUPOBATh MCCIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHITH MU3MEPEHUs, CIEAys
MpEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJIE
TabNuIl ¥ TpauKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (bHSI/I‘-ICCKI/IX BCIIMYNH (YIIGJ'IBHaﬂ TEeMJIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTH AIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, CcOoOUpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIYys
HpCI[J'IO)KGHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIINYNHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH Mpu paboTre ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

XapaKTEpU30BaTb IMPUHIUIIBL }IeﬁCTBHﬂ HN3YUCHHBIX HpI/I60pOB U TEXHHUYCCKHUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHHSA (B TOM YHCIIC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETpP, BOJBTMETP, CUETYHUK DIIEKTPUUIECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHbIE NPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SNMEKTPUYECKHE MPEJOXPAHUTENH, DIEKTPOMArHHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), HWCIONB3yS 3HAHMS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HEo0Xo/iuMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEpUTENbHBbIE NMPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABHUTaTeNlb BHYTPEHHETO CTOpAHHS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHX IIeTel ¢ TMOCIe0BaTENIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JICMCHTOB, pa3jin4as YCJIOBHBIC 0603Ha‘-IeHI/I5I 3JICMCHTOB 3JICKTPHUYCCKUX Heﬂeﬁ;
MPUBOANTH TPUMEPHl (HAXOAUTh WHGOPMAIIMI0O O TPUMEpPax) NPAKTUIECKOTO
HUCITIOJIB30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCCHHCBHOﬁ KU3HU OJIA OGCCHGLIGHI/IH
0e30MacHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHCHUA 3O0POBbIA U CO6HIOI[CHI/IH HOPM 3KOJIOTMYCCKOIroO TIOBCACHUA B
OKpYKalollleil cpese;
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OCYILECTBIISATh MOMCK HH(OpMaLuu (U3NYECKOTO cojepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALUIO, KOTOpasi SBJISETCS NPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJCTh MpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/laBaThb COOCTBEHHbIE NMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl  IMPOEKTHOM WM UCCIIENOBATEIbCKOMN
NEeSITEIbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHbIN MOHATHHHBIN anmapar
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCICIOBAHUN (PU3UUECKUX MPOLECCOB
pacrpenesaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJIEHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBIIOJHEHMEM IIJaHa JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIATEIbHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIB30BaTh TIOHSATHS: CHUCTEMa OTCYéTa, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEeHHE, LEHTPOCTPEMHUTEIIFHOE YCKOpPEHHE, HEBECOMOCTh M TIEPerpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MeXaHWYeCKne Koie0aHus ¥  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHWsI WM TOTJIOMICHUs, anb(a-, Oera- U Tamma-
U3JTy4EHUs1, U30TOIIb, SiAEPHAs YHEPTE€THKA,;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEpaBHOMEPHOE NPSIMOJIMHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHHE [0 OKPY)KHOCTH, B3aMMOJAEHCTBUE Tell, pPEAaKTHBHOE JBH)KEHUE,
KoJieOaTebHOe JBIKEHHE (3aTyXaloIlIue W BBIHYXKJICHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE JIBIDKEHHME, OTpak€HHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpaKEHHE U TPEIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKECHHE
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTeCTBEHHAs PaJIMOAKTHBHOCTh, BO3HMKHOBEHHUE JIMHEHUYATOTO CHEKTpa W3ITyYCHUS)
[0 OMHMCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (hH3HUECKOE SIBICHUE;

pacrio3HaBaTh NMPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM yHclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABHKCHHE IJIAHET
CoJTHEYHOW CHCTEMBI, PEAKTHBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CeiiCMMYecKHe BOJIHBI, IIyHaMH, 3XO, IBeTa Tel,
ONTHYECKHE SBJICHUS B  TPHUPOJIE, OWOJOTHYECKOE JCWCTBHE  BHIUMOTO,
yAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YEHHUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyUYCHHE TPUPOJHBIX MHUHEPAIIOB,
JieiicTBUE palnOAKTUBHBIX M3JIyYCHHI Ha OPraHU3M YeJIOBEeKa), IIPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bu3nUeCKUX SBICHUIA;

OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHIKCHHH,
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YCKOpEHUE, MEepEMEILEHNE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CUJIa YNPYTrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYECKasi padoTa ¥ MOIIHOCTh, MOTEHIUAIBHAS SHEPTUs Tela, MOIHATOrO
HaJl TIOBEPXHOCTHIO 3€MJIM, TOTEHIMAJIbHASI SHEPTUS CKATOM NPYKUHBI, KUHETHYECKast
DHEPIus, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, [10Ka3aTelb NPEIOMIICHUS
Cpezbl), IPU ONHCAHUM TMPABHIBHO TPAKTOBATh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepu30BaTh CBOIMCTBA Tel, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
IPUHLINI OTHOCUTENbHOCTH ["anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHHsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPaHEHHs 3apsA0BOro M
MaccoBOI'O YHCEJ TMpU SJAEPHBIX pPEaKIUsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKECHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  [PUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemaTh pacuéTHbIE 3a1a4H (OMMPAOIINEcs HA CUCTEMY U3 2—3 YpaBHEHHIA), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUS 3aJadyd 3allUChIBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOUIME WIN
M30BbITOYHBIE JIAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE Ui PEIICHUs,
IPOBOAMTH PACUETBI W  OLEHUBATh PEATUCTHUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh MPH HNOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONMCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  NPOBEPSIEMOE
IPENIOJIOKEHNE, OLIEHWBATh IMPaBWJIBHOCTh TMOpPsAKa MPOBEACHUSI MCCIEI0BAHUA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOJCHUN U OMBITOB;

IIPOBOAMTH ONBITHI MO HAOJIOEHUIO PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojuebaHuil NpyKMHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/bl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacpOoCTpaHEHUE
CBETa, pPa3lioKeHHe OeIoro CBeTa B CHEKTpP, M3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHsl IpeaMera B cOoOMparolled JIMH3E,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIHHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAbOpa 000py0BaHMSI, OMMCHIBATH XOJ OINBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BHIBOIbI;

MPOBOAMUTh HPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpeneNss cpeaHee
3HaYeHHe H3MepseMoil BelIUYUHBl ((POKYCHOE pacCTOsIHME CcOOUparouie JUH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TPpUbopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja Kole0aHuld MaTeMaThu4ecKoro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPa)KEHUS CBETa OT yrija MaJeHus u
yria OpejJoMJIEHUs OT yIila MajeHus): IJIaHUpOBaTh MCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
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¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIICJOBAHUS,

NPOBOJUTh KOCBEHHBIC HM3MEpEHHUS (U3UUECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOHOIO MaJeHHUs,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEHHs CKOJBKEHHUS, MeXaHHuYecKas pabdora u
MOIIHOCTb, 4YacTOoTa M MepHoj KojeOaHWi MaTeMaTH4ecKOro M IPYKUHHOIO
MasTHUKOB, ONTHYECKass CWIa COOMpAlomeld JIMH3BI, pPaJUOAaKTUBHBIA  (OH):
IUIAHUPOBaTh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHMS, Cenysl NMPEeAJIOKEHHON MHCTPYKLIMH, BBIUUCIISTh 3HAUEHUE BEJIIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yJlbTaTbl C Y4YETOM 3aJaHHOM IOrPEIIHOCTU
U3MEPEHU;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKUW M3YYECHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOIl HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JAaTUYMKHU MOJIOKEHNUS,
paccTosHUS U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, OonTHYeCKue
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHUS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparouieil JuH3e;

OPUBOANUTE TpPHUMEPHl (HAXOAUTh MHGOPMAMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJAHEBHOW KM3HM AN OOecredeHus
0e30MacHOCTH TpHU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolllei cpere;

OCYILIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro conaepxkanuss B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJyYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUHN U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUSI HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, MYyOJUYHO MPEACTaBIATh
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKH MU
COIIPOBOKJATh BBICTYIUIEHHWE MpPE3eHTale ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuUu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeneie | IIpakraieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype

Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
11 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa HOK

' K PHPOA https://m.edsoo.ru/7f416194

bubmuorexa [JOK

12 PU3HICCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1 bubmaorexa LJOK

' https://m.edsoo0.ru/7f416194

Hroro no pazneny 6

Pa3nes 2. [lepBoHayajibHbIe CBEICHUSI O CTPOEHHH BellleCTBa
2.1 CtpoeHue BemiecTa 1 bubmorexa HOK

' P B https://m.edso0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHICTBUE YACTHI] 5 1 bubmuorexa [JOK

' BEIIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIC COCTOSTHHUS BEIIECCTBA 1 bubmorexa LHOK

' P B https://m.edsoo.ru/7f416194

Hroro no pazneny 4

Pasznen 3. /IBukeHue U B3aUMO/1eiicTBHE TeJl

bu6mmoreka [JOK

3.1 Mexarueckoe ABIKCHHE > ! https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 6 1 bubmorexa [IOK

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

bu6mmoreka [IOK

3.3 Cuna. Bupe cun 1 2 https://m.edso0.ru/7f416194
Uroro no pazueny 22
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPAbIMUA 4 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 JaBIICHHE KHKOCTH 4 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe rasienue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 22
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [JOK
51 Pabora u mompgocTs 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie MexarusMb! 6 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexaiieckas ouepris 3 https://m.eds00.ru/7f416194
Uroro no pazgeny 11
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KosanyecTBo yacoB DJIeKTPOHHBIE
Ne m/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero Kontponbnbie | IlpaxTiieckue o0pa3oBaTejIbHbIE
padoTshI padoThI pecypeb
Pa3nes 1. TenJioBble siBJIeHUsI
11 CrtpoeHue u cBOMCTBA BELIECTBA 4 ﬁgg;?/ﬁeezzieﬁﬂ f4181ce
bubnnoreka [JOK
12 Tenoneie mpoeccs! 24 . 4 https:// m.edsgj.ru/7f4181ce
Hroro o pasneny 28
Paznen 2. DjekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 5 bubnuoteka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 21 1 3) ESSSJ}'I;I/?;]reeI((iZCL)E)()rIS/? f4181ce
bu6mmoreka [IOK
23 Martutitbie Apaetis ! 2 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHask UHIYKIUS 4 1 1 Egg?;/(;]reezas(%orllfﬂ £4181ce
Hroro no pazneny 37
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosnuectBo yacoB DJIeKTPOHHbIE
Ne m/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpamMmbl Bcero KOﬁHTpOJIbHLIe HpﬁaKanecxne o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
Pasznen 1. Mexanuveckue siBJIeHUs
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaammozeHCTame Tex 22 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA ; 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 41
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
bu6mmoreka [JOK
21 Mexaniieckue konebarms ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 7 1 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 14
Paspnen 3. Dj1eKTPOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubnuorexa [JOK
' HJIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIe ABJICHUS
bu6mmorekxa [IOK
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 7 2 https://m.edso0.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bub6mmoreka [IOK
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK

4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 16
Pa3zgea S. KBaHnTOBbIC SIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO A2pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlacpHbie peariui 0 ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 16
Pa3nes 6. [loBTopuTe1bHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 bubnnorexka [JOK
' Kypca ¢pu3uKu 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22
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HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KosuyecTBo yacoB
Ne TeMa VDOKa K n DJIeKTpOoHHbIe HU(pPOBbIE
n/n yp Bceero OHTPOJIBLHBIE paKTHiecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 ®dus3uka — HayKka o npupoje. SABnenus 1 bubnnorexa [HOK
PHPOJIBI https://m.edsoo.ru/ff09f72a
bubmuorexa [JOK
2 Pusuriccie ApICHIS ! https://m.edsoo.ru/ff09f72a
3 dusnyecKre BEIMYUHBI U UX U3MEPCHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff09f72a
o | Reomormanon ol e | L | oo o
1 ! J,I, paTel https://m.edsoo.ru/ff09f72a
npubopa
5 A N —— ) BuGmorexa LIOK
N : https://m.edsoo.ru/ff09f72a
TTOMOIIBI0 MOJIETIeH
6 JIaGoparopnas pabota Ne 2 "M3mepenue 1 1 bubnuoreka [IOK
00beMa JKUIKOCTH M TBEPIOTO Tea' https://m.edsoo.ru/ff09f72a
7 C;E;:LI::;K? eIEZCTI?SI'c Oel;}})II(:ZI’CT OCHUE 1 bubmorexa HOK
A T AHCKp P https://m.edsoo.ru/ff09fe0a
BEIICCTBA
8 JIBM>KEHUE YacCTHIl BEIIECTBA 1 bubmiorexa LHOK
HBet https://m.edsoo.ru/ff0a013e
9 JlaGopatopnas pabora Ne 3 1 1 bubnuoreka [IOK
«OnpeaeneHne pasMepoB MajbIX TEID» https://m.edsoo.ru/ff0a013e
bu6mmoreka [IOK
10 ArperatHble COCTOSIHHS BEIIECTBA 1 https://m.edsoo.ru/ff0a013e
11 MexaHn4ecKoe BUKEHHUE. 1 bubmuorexa [JOK
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PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JIBUYKEHUE

https://m.edsoo.ru/ff0a05c6

12 Cxopoctb. Equnuiipl ckopoctu bubmorexa LIOK
p - AUHIT p https://m.edsoo.ru/ff0a079c
13 Pacuer nyTh 1 BpeMeHH IBUKCHHS bubmorexa LIOK
yr P A https://m.edsoo.ru/ff0a0ae4
JlaboparopHast pabora Ne 4
14 "Onpenenenue cpegHen CKOpoCTH bubnmnoreka [JOK
CKOJIb)KEHHUsI OpyCKa WIIM IIapuKa 110 https://m.edsoo.ru/ff0a079c
HAKJIOHHOH IJTOCKOCTH"
15 Pemenue 3agay mo teme bubanoreka
"MexaHu4YecKoe IBIKeHue" ILHOKhttps://m.edsoo.ru/ff0a0ae4
16 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnnorexa [HOK
Te https://m.edsoo.ru/ff0a0c10
17 IInoTHOCTH BemiecTBa. Pacuet Macchl u bu6mmoreka [JOK
o0beMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18| «Onponenemme momocn mséporo BuGarorexa LIOK
Pe P https://m.edsoo.ru/ff0a0fee
Teay
19 Pemenne 3amaq mo treme "[lmoTHOCTH bu6mmoreka [IOK
BeniecTra' https://m.edsoo.ru/ff0al23c
20 Pemenne 3agay mo teme "I110THOCTD bu6mmoreka [JOK
BeriecTna' https://m.edsoo.ru/ff0al23c
21 O600mmenue Tembl «I1m10THOCTH bubnmuotexa [JOK
BEIIECTBA» https://m.edsoo.ru/ff0al23c
29 Cuiia Kak XapakTepucTuka bubnmoreka Lok
B3aUMOJIENCTBUS TEI. https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
23 SIBnenne Tarorenus. Cuia TSKECTH https://m.edso0.ru/ff0al502
24 Cuia TsSKeCTH Ha APYTUX IJIaHeTaxX. bubnmoreka [JOK

Du3nyecKkne XapakTepUCTUKHU TUIAHET.

https://m.edsoo.ru/ff0a1502
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Pemrenue 3agad mo teme "Cuia
TsDKecTH"

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

bubmuorexa [JOK

25 HeBecomocTs. https://m.edsoo.ru/ff0al778
N3amepenune cun. JJlunamomerp.

Jlaboparopnas pabota Ne 6 «3yueHue Butmorexa LIOK

26 3aBUCUMOCTH PACTSKCHUS .

https://m.edsoo.ru/ff0al8cc
(mehopmanuu) Ipy>KUHBI OT
MIPHJIOKEHHOM CHITBD)

27 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
MPUPOJIC M TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabota Ne 7 «M3yueHue
3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS bubnnoreka [JOK

28 .

OT CHJIBI JABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»
| Soomemme e s B LOK
5 p ' A yiom https://m.edsoo.ru/ff0al778
JIBYX CHIL

30 Pemenune 3amad mo teme bu6mmoreka [JOK

"PaBHoieiicTByOIIAs CHIT" https://m.edsoo.ru/ff0al1778
" " bubnuoteka [JOK

31 O6obmerme Temr "Cret https://m.edsoo.ru/ff0alde0
KonrtponbHas padora Ne 1 mo temam:

«MexaHnueckoe aBKeHHe», «Macca, Bubmorexa [IOK

32 IUIOTHOCTBY, «Bec Temay, ]

https://m.edsoo.ru/ff0alde0
«['papuueckoe uzoOpakeHue cun,
«Cubi»

33 Hasnenue. CiocoObl yMEHbIICHUS U bubmuoreka [IOK
YBEIIMYCHUS JTaBICHHS https://m.edsoo.ru/ff0a20a6

34 Pemenne 3agau mo teme "JlaBnenue bu6mmoreka [IOK

TBEpJbIX TEN"

https://m.edsoo.ru/ff0a20a6
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,HaBJ'IeHI/IC raza. 3aBUCHMOCTb JaBJICHUA

bu6mmoreka [IOK

35 rasa ot 00bémMa, TemMIeparypbl https://m.edsoo.ru/ff0a2376

36 Ilepenava naBieHus TBEPABIMU TEJIAMU, bubmumorexa [IOK
JKUIKOCTSIMU M razaMu. 3aKoH [lackans https://m.edsoo.ru/ff0a25b0

37 JlaBieHue B JKHAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JICHCTBHEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

38 Pemenue 3amau no reme «/laBienue B bubnuorexa [JOK
JKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK
39 Coobmaiompmecs cocyas! https://m.edsg).ru/fan2970

40 IMuapaBnuueckuii mpecc EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0a3136

ATMmocdepa 3eMu U IPUIUHBI €€ bubnnoreka [JOK
41 cymecTBoBanus. Bec Bozayxa. https://m.edsoo.ru/ff0a2b5a,
ATMocepHoe naBieHue. https://m.edsoo.ru/ff0a2b5a

42 W3mepenue atMochepHOro JaBiaeHus. bubnuoreka [IOK
Omneit Toppuyemn https://m.edsoo.ru/ff0a2da8

43 Bapometp-anepous. Atmocdeproe bubnuoteka [JOK
JIABJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

44 Manomertpsl. I1opiIHEBON KUIKOCTHBIN bubnuoreka [IOK
Hacoc https://m.edsoo.ru/ff0a2fc4

45 Pemenne 3agay mo teme " bu6mmorexa [IOK
AtmocepHoe naBieHue" https://m.edsoo.ru/ff0a2b5a

bubnmoreka [JOK
40 Obobmenne no Teme */laenne” s edsoo.nulffoazbsa

47 ggf;;;iiiiﬂg (1){(:; TI/GI:;Z[.SZI;?(HMeL[OBa bubmorexa HOK
cua https://m.edsoo.ru/ff0a3276

48 Pemenue 3agau no reme "Apxumenona bu6mmoreka [IOK
cua" https://m.edsoo.ru/ff0a3276

49 Jlaboparopnas pabora Ne 8 bubmmoreka [JOK
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«OmnpeeneHre BITAIKUBAIOIIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
JKUIKOCTB)

https://m.edsoo.ru/ff0a33fc

JlabGopaTopHas padora Ne 9
«MccrnenoBanue 3aBUCUMOCTH Beca Tela

bubmuoreka [JOK

50 B BOJIE OT 00bEMA MOTPYKECHHOM B https://m.edsoo.ru/ff0a3514

YKUJKOCTh YacTH TeJla»
bu6mmorexa [IOK

>l Hnagasme rex https://m.edsoo.ru/ff0a3a96

52 Pemenue 3agau nmo temaM «lliaBanue bu6mmoreka [IOK
cyznoB. Bo3nyxormaBanuey» https://m.edsoo.ru/ff0a3a96

53 Pemenue 3amau no remam: «/laBnenue bubnuorexa [JOK
TBEPABIX TEJI, JKUIAKOCTEH U ra30B)» https://m.edsoo.ru/ff0a3654

o | et Bumorera LOK

P > A https://m.edsoo.ru/ff0a3654
ra3oB»
bu6mmoreka [JOK

% Mexanuteckas pagora https://m.edsoo.ru/ff0a3fs2

bu6mmoreka [IOK

56 MoruHoCTs. EAMHHIE! MOLIHOCTH https://m.edsoo.ru/ff0a3f82

57 IIpoctsie MexaHu3Mbl. Phryar. bubnuoreka [IOK
PaBHOBecHe cuit Ha pblyare https://m.edsoo.ru/ff0a478e
Prryaru B TexHuke, ObITY U IPUPOJIE.

58 JIaGoparopnas padota Ne 10 bubnuorexa [IOK
«MccnemoBanue yciaoBUil paBHOBECHSI https://m.edsoo.ru/ff0a478e
phIyara

59 Pemenue 3ama4d mo Teme «Y CJIOBUS bu6mmoreka [JOK
PaBHOBECHSI pbIUaray https://m.edsoo.ru/ff0a48a6
VYpoxk-3kcniepumenT "[Ipumenenne BuGnuotexa LIOK

60 IpaBUJIa PaBHOBECHS pblyara K OJIOKY.

"30510TOC NPaBMIIO " MEXaHUKH"

https://m.edsoo.ru/ff0a48a6
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Koaddumnuent nosnesnoro necTpust
61 MexanusMma. Jlabopatopnas padorta Ne 1 1 bubmumoreka [IOK

11 «M3mepenune KITJ] HakIoOHHOM https://m.edsoo.ru/ff0a4c48

TUIOCKOCTI
62 Pemenue 3amad o reme "Pabora, 1 bubmuoreka [JOK

MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexanudeckas sHeprusi. Kunernueckas 1 bubmuorexa [JOK

Y MOTEHIMAIbHAS YHEPTHUs https://m.edsoo0.ru/ff0a4252
64 3aKOH COXpaHEHHUs MEXaHUYECKON 1 bubnuorexa [JOK

SHEPIUU https://m.edsoo.ru/ff0a4360
65 KonTponbnas pabota Ne 3 o teme 1 bubnnoreka [JOK

«Pabota 1 MOIITHOCTH. DHEPTHSI» https://m.edsoo.ru/ff0a4ffe
66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o 1 bubnnorexa [HOK

TeMe "MexaHn4eckoe ABMxXeHue" https://m.edsoo.ru/ff0adee6
| T oo | B 10K

. -pA ’ https://m.edsoo.ru/ff0a4ffe

KHUJKOCTEH U ra30B
68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka [IOK

teme "Pabora. MomtHocTs. DHeprus’" https://m.edsoo.ru/ff0a4ffe

OBUIEE KOJIMYECTBO YACOB I1O 68 12

ITPOTPAMME
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8 KVIACC

KoauuecTBO 4acoB

Ne Tema vDOKa K n DJIeKTpOoHHbIe HU(pPOBbIE
n/n P Bcero OHTPOILHEIC PAKTHHECKHE | oGpasosaTenbHbIe pecypebl
padoThI padoThI
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmuorexa [JOK
HOATBEpKACHMs. Macca u pazmep https://m.edsoo.ru/ff0a5256
aTOMOB U MOJIEKYI.

Mogaenu TBEpAOTO, KUIKOTO U
ra3000pa3HOro COCTOSIHUH BEIIECTBA.

2 OOBsicHEeHHE CBOWCTB TBEPJIOTO, 1 bu6mmoreka [IOK
YKHJIKOTO ¥ ra3000pa3HOr0 COCTOSIHUM https://m.edsoo.ru/ff0a540e
BEIIIECTBA Ha OCHOBE OJIOKEHHH
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

3 Kpucrammmieckue n amopgHbIe TEIa 1 bubmorexa HOK

P P https://m.edsoo.ru/ff0a5800

4 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnuoreka [IOK
IToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
TenioBoe paciiupeHue u cxatue.

5 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO 1 bubnuoreka [IOK
CKOPOCTBIO TETIJIOBOTO JIBUKEHHSI https://m.edsoo.ru/ff0a5a26
YACTHIL.

6 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK
U3MCHEHHsI BHYTPEHHEH dHEPruu https://m.edsoo.ru/ff0a5c60

7 Buns! Teruionepenaun 1 bubmorexa HOK

g pest https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

8 HCII0Ib30BaHUE TETIOBBIX CBOMCTB 1 1 bu6mmoreka [IOK
BEIIIECTB U MAaTEPHUAJIOB B IETISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

9 KommuectBo Termnorsl. Y neiapHas 1 bu6mmoreka [IOK
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TCIINIIOEMKOCTh

https://m.edso0.ru/ff0a6976

YPaBHeHI/IC TEIJI0BOro OanaHca.

bu6mmoreka [IOK

10 Teroo0MeH 1 TeIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
11 g:ggi:) KI(;;I:)‘;?T;;‘ IT{zrrmgl;[Z;Hﬂ Tena u bubmorexa LIOK
A i p https://m.edsoo.ru/ff0a7088
BBIJICJIIEMOT0 UM MPU OXJIAXKICHUU
| T e Koo BuGorera LOK
" p https://m.edsoo.ru/ff0a7088
OaslaHca
JlabopaTtopnast pabora Ne 1
13 "HccenoBadue ABJIEHUA TeIJIo0OOMeHa bu6mmoreka [IOK
IPY CMEIIUBAHUY XOJIOAHOW M ropsyei https://m.edsoo.ru/ff0a6a98
BOJLI"
14 ngolgaziléiii paiizilcj)\g iCHHOCMKOCTI/I bubmiorexa LIOK
pel " ya https://m.edsoo.ru/ff0a6bb0
BEI[ECTBA
15 DHeprus TOIMBA. Y IeJbHas TEMI0Ta bubnunoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
16| ronmsa Ypasene remosors ubmorera LIOK
N p https://m.edsoo.ru/ffO0a72fe
OaslaHca
17 Eﬂlj?:;j;quciﬁleggiBf;;H”:HJHaH bubmorexa [IOK
P e https://m.edsoo.ru/ff0a71d2
TETJIOTA TUIABJICHUS
18 Pemenwne 3agau o teme "llnaBnenue u bu6mmorexa [IOK
OTBEp/IeBaHNE KPUCTATUNINYECKUX Ten" https://m.edsoo.ru/ff0a72fe
19 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y nennHas Tenora Bubmorexa [TOK
20 napooOpa3oBaHUs U KOHJCHCAIUH.

3aBUCHUMOCTh TEMIIEPaTyphbl KUIIEHUS OT

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

KomndecTBO TEIIIOTHI HCO6XOI[I/IMOG JJIA

bu6mmoreka [IOK

21 napooOpa3zoBaHus U BHIJCIUBIICECS MPU https://m.edsoo.ru/f0a786¢
KOHJICHCAIIHH.
29 Penrenue 3amau mo reme «3mMenenue bu6mmoreka [IOK
arperaTHOro COCTOSIHUS BEIISCTBAY https://m.edsoo.ru/ff0a786¢
by | Do v Maeprop Bumorera LK
p - Tben " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHON BJIAKHOCTH BO3/yXa
24 Pemenue 3anau Ha onpenenenue bubnnorexa [HOK
BJI&KHOCTH BO3/TyXa https://m.edsoo.ru/ff0a7628
s | Mt e BuGorera LOK
A - ap P ' https://m.edsoo.ru/ff0a83f2
JIBurarenb BHYTPEHHETO CrOpaHUs
o | pAremaomrs e T B LOK
A = pyKaiomt https://m.edsoo.ru/ff0a7c7c
cpenbl
3aKOH COXpaHEHUs U IPEBPAILICHUS bubnmnorexa [JOK
27 .
SHEPrUH B TEIUIOBBIX MPOIIECCax https://m.edsoo.ru/ff0a86ae
28| monemon Houenenme arperamios ubmorera LIOK
. " P https://m.edsoo.ru/ff0a86ae
COCTOSIHH BEIIECTBA
29 Onexktpusanus tein. [[Ba pona bubmuotexa [JOK
HIIEKTPUUYECKHX 3apsI0B https://m.edsoo.ru/ff0a87e4
30 BzaumopencTBue 3apsyKEHHBIX TEIL. bu6mmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
P - pHHi . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UIINH JIEKTPUUECKUX MOJIeH
30 Hocurenu s5eKTpuyeckux 3apsioB. bubmuorexa [JOK

OnemeHTapHbIN 3apsag. CTpoeHue aToma

https://m.edsoo.ru/ff0a90cc
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[IpoBOJHUKY W TUAIEKTPUKHU. 3aKOH

bu6mmoreka [IOK

33 COXpaHEHHsI AJICKTPHUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
| e seomn e B 0K
ym ' https://m.edsoo.ru/ff0a95a4
DJIEKTPUIECKOTO TOKA
3B | Dnexmpmicesuit ox s weranax Butimaorera LIOK
p ’ https://m.edsoo.ru/ff0a96b2
KUAOKOCTAX U rasax.
36 DJeKTpuuecKas ernb U €€ COCTaBHbIC bubnuoreka Lok
JaCTH https://m.edsoo.ru/ff0a9838
bubmuoreka [JOK
37 Cra Toka. https://m.edsoo.ru/ff0a8bd6
38 JlabGopaTtopnast pabora Ne 4 "U3mepenue bubnuorexa [JOK
CHJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
39 ICKTPUHECKOE HANPSLKEHHE. https://m.edsoo.ru/ff0a9e14
BosbT™meTp.
40 JlaGopaTtopnast padota Ne 5 "U3mepenue bubnuotexa [JOK
HanpspkeHus " https://m.edsoo.ru/ff0a9%e14
| Somommems monom, Yaemc Bumorers 110K
p H ’ https://m.edsoo.ru/ff0aa738
COTPOTHBIICHUS TPOBOJHUKOB. Peocrar.
3aBUCHMOCTh CHIIBI TOKA OT
42 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmorexa
. ' ITOKhttps://m.edsoo.ru/ff0aad4a
JlaGopatopHas pabota Ne 6
p | snetomme sonocn i Bumorers 110K
> ALY pe3 b P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaNpsDKEHUs Ha pesucrope”
44 Pemenue 3anau 1o teme bubmuoreka [JOK

"ConpoTHBJIEHNUE MPOBOJIHUKA 1 3aKOH

https://m.edsoo.ru/ff0aa04e
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Oma i1g yyactka nenu"

HOCJ’Ie,I[OBaTeJ'IBHOC " IapaljICIbHOC

bu6mmoreka Lok

45 COCIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aa44a
Pemenue 3agau mo teme "3akon Oma mist
16 yuactka 1enu. [lapannensHoe u bubmuorexa [JOK
II0CJICI0BATEIFHOE COSTUHCHHE https://m.edsoo.ru/ff0aaa58
MIPOBOJTHUKOB".
g | o e o e e O B LOK
! e A https://m.edsoo.ru/ff0aadle
MIPOBOJTHUKOB'".
o | ot e s B 10K
AP a https://m.edsoo.ru/ff0aaf8a
IIPOBOTHUKOB
49 PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO bu6mmoreka [IOK
toka. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
50 ngogazigﬁiz ngziix}f 1310 HOCTH bubmmorexa [TOK
pea p | m https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYECKOTO TOKA
51 Ypoxk-konpepennus «Ero BenmuyecTno - bubnuoteka [JOK
JIIEKTPUYECTBOY https://m.edsoo.ru/ff0ab660
| o e B LOK
P P Y https://m.edso00.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
53 TeMe "DIEeKTPUYECKHE 3apsiibl. bubnnoreka [JOK
3apsKeHHBIE Tella M KX B3aUMOJCHCTBHSI. https://m.edsoo.ru/ff0abd2c
IToCTOSIHHBIN 2EKTPUIECKUNA TOK"
KonTponbnas padota Ne 2
54 "DnekTpuuecKue 3apsaabl. 3apsyKeHHbIS bubnmoreka [JOK

TeJ1a U UX B3aUMOAEHUCTBHSL.
I1oCTOSIHHBIM 27EKTPUUECKUIN TOK"

https://m.edsoo.ru/ff0abea8
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ITocTostHHBIC MAarHuThbl, UX

bu6mmoreka [IOK

95 B3aUMOJIEUCTBUE https://m.edsoo.ru/ff0ac3d0
56 VYpok-uccinenosanue "M3ydenue nosuein bubmmoreka [JOK
[IOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
| Smmo o Marwmoe e BuGorera LOK
a https://m.edsoo.ru/ff0acOba
3emire
58 | swextpmmconoro toxa Marioe tone BuGanorexa LIOK
p https://m.edsoo.ru/ff0acld?
KaTYIIKH C TOKOM
[IpumMeHeHue FIEKTPOMArHuTOB B
59 texHuke. JlaboparopHas pabora Ne 8 bubnnorexa [HOK
"U3ydyeHue NeUCTBHUS MATHUTHOTO TTOJIS https://m.edsoo.ru/ff0ac74a
Ha MIPOBOJIHUK C TOKOM"
DNEeKTPO/IBUTaTENh MOCTOSTHHOTO TOKA.
Hcnonp30BaHue 2IEKTPOABUTATENEH B bu6mmoreka [JOK
60 . )
TEXHHUYECKHUX YCTPOMCTBAX M Ha https://m.edsoo.ru/ff0ac86¢c
TPaHCIIOPTE.
61 NHnykiys MarHuTHOTO IOJIS. bu6mmoreka [JOK
MarauTHbIi TOTOK. https://m.edsoo.ru/ff0ac86c¢
62 gﬁ?ﬁﬁ?ﬁﬁi&?ﬁ . kiuu. [IpaBuiio bubmiorexa LHOK
p ALyKIHH. 1P https://m.edsoo.ru/ff0ac86c¢
Jlenna
JlaGopaTtopnast pa6ota Ne9
o | oo mons BuGonra 10K
pomal JLYRIUIH: https://m.edsoo.ru/ff0ac86c¢
M3MEHEHUH 3HAYEHUS U HaNPaBIECHUS
WHIYKIIMOHHOTO TOKA"
Onektporereparop. CrocoOs
64 MIOJIYYEHUS DIEKTPUUECKON SHEPTUN. bubnuoreka [IOK

DNEKTPOCTAaHIIUN Ha BO3OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

https://m.edsoo.ru/ff0ac86¢c
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65 Kontposbnas padora Ne 3 1 bubmuorexa [JOK

"JJICKTPUUECKUE ¥ MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. PaboTta ¢ Tekctamu 1mo 1 bubmumorexa [IOK

teme "TersioBbie siBeHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1 bubmuorexa [JOK

teme "[10CTOSHHBIH AJIEKTPUIECKHid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblil ypok. Pabota ¢ TekcTtamu 1o 1 bubnnorexa [JOK

teme "MarHuTHbie sBICHU" https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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9 KJIACC

KoauuecTBO 4acoB

Ne Tema vDOKa K n DJIeKTpoHHbIe U pOBbIE
n/m Yp Beero OHTPOJIbHBIE PAKTHYECKHE | 600 paTenbHbIC pecypehl
padoThI padoThI

1 MexaHudeckoe JBUKEHHUE. 1 bubmuoreka [JOK
MarepuaabHas TOYKa https://m.edsoo.ru/ff0ad474

2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474

. bubnuorexa [JOK

3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHNE 1 https://m.edsoo.ru/ffoad19a
[Tepemerienue mpu nNpsiIMOJIMHEHHOM Bubmorexa LIOK

4 paBHOMEpHOM jBIKeHUU. [ padudeckoe 1 https://m.edsoo.ru/ff0ad19a
MIPEJICTABJICHUE JBUKCHMUSI. E— :

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
HepaBHOMepHOE NpsAMOIMHENHOE BuGmmotexa LIOK

6 nBuxeHue. CpellHssl © MTHOBEHHAs 1 https://m.edsoo.ru/ff0ad19a
CKOpPOCTH — '

CxopocTb MPSIMOJIMHENHOTO Bubmorexa [OK

7 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 https://m.edso0.ru/ff0ae176
CKOpPOCTH — '

Pemennie kauecTBEHHBIX 3aa4 MO TEME Bubmorexa [OK

8 "IIpstMONMHENHOE PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ae176
nBIKeHne" — :
Pemenue ['paduueckux 3amay no teme BuGmmotexa LIOK

9 "IIpstMONMHENHOE PABHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ae176
nBIKeHne" — :
?'Ia6opaTopHaﬂ pabota Ne 1 Bubmorexa [IOK

10 Omnpenenenye ycKOpeHus Teia npu 1 1

PaBHOYCKOPEHHOM JIBH)KEHUU 110

https://m.edsoo.ru/ff0adb18
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HAKJIOHHOH MJIOCKOCTHU"

. bu6mmoreka [IOK
11 [Tepserii 3akon HproToHa. BekTop critbt https://m.eds00.ru/ff0ae612
Bropoii 3akon Herorona. bubmumorexa [IOK
12 PaBuojeiicTByromas cuia. TpeTuit 3aKoH https://m.edsoo.ru/ff0ae72a,
Herotona. Cynepnosuius Tei. https://m.edsoo.ru/ff0ae982
13 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnnorexa [HOK
HproToHa https://m.edsoo.ru/ff0aeb6c
14 CBobOogHoe magenue tea. OnbITh
Tanunes
5| s o B LOK
’ https://m.edsoo.ru/ff0af044
MaCHUs
o | Smembepe e B 10K
PYF TP H HCHTP " https://m.edsoo.ru/ff0af044
(Conneunas cuctema). I'anaktuku
17 Pemenne 3agau mo teme "Cuia TsSHKeCTH. bu6mmoreka [IOK
3aKOH BCEMUPHOT'O TATOTEHHSI" https://m.edsoo.ru/ff0af044
bu6nmoreka [JOK
18 Cuna ynpyroctu. 3axou 'yka https://m.edsoo.ru/ff0aeca2
bu6mmorexa [IOK
19 Cuna Tpenus https://m.edsoo.ru/ff0af738
20 JlaGopatopHnast paborta Ne 2 bubmuoreka [IOK
«OrnpeieieHue KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
21 ?SEEEZEEEEZ iiggguﬁguima TPEeHUS bubmorexa LHOK
" https://m.edsoo.ru/ff0af8be
CKOJIBXKCHUS
29 Pemenne 3agau mo teme «Cuna bu6mmorexa [IOK
ynpyroctu. Cuia TpeHHsD» https://m.edsoo.ru/ff0afb8e
23 Pemenue 3aga4 mo teme "3aKoHbI bubmuoreka [JOK

Hprorona. Cuna ynpyroctu. Cuina

https://m.edsoo.ru/ff0afb8e
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TpeHus"

Penrenue 3amau mo teMe «3aKOHBI

bu6mmoreka [IOK

24 Hprorona. Cuibl» https://m.edsoo.ru/ff0afa26
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.

o5 [Tepuon 1 yacTora oOpaleHus. bu6mmoreka [IOK
JIvHeiHas U yriaoBas CKOPOCTH. https://m.edsoo.ru/ff0ae176
LleHTpOCTpEMUTETTLHOE YCKOPEHHUE.

26 Pemenue 3agau no reme " PaBHOMEpHOE bu6mmoreka [IOK
JIBIDKCHHUE TEJIa 10 OKPY)KHOCTH" https://m.edsoo.ru/ff0af5f8

97 [IepBas kocMHuueckas CKOPOCTb. bubnnorexa [JOK
HeBecoMOCTh 1 TIEperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHaIlbHOW TOYKH.

28 AOcomroTHO TBEpIOE Teno. PaBHoBecHe bubnnorexa [JOK
TBEPJOTO TeJa ¢ 3aKPEIIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpaIeHus

bu6mmoreka [IOK

29 MowerT cuitel. Tlentp TkectH https://m.edsoo.ru/ffOafe36

30 Pemienne 3agau mo Teme "MOMEHT CHIIBL. bu6nmoreka [JOK
Ientp TsxecTn" https://m.edsoo.ru/ff0b02b4

i | oo e B 10K

. ,,H ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
2| "Mexammcocoe ammene Bubmiorera LIOK
- A " ' https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
o | M v My s T B LOK
p yibea. STpyr https://m.edsoo.ru/ffOb07fa
HEYNPYTroe B3auMOJICHCTBHE

34 Penrenue 3amad mo teMe "3akoH bu6mmoreka [IOK
COXpaHEHUsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

35 Ypok-koH(pepenmus "PeakTuBHOE bubmmoreka [JOK
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JIBUKEHUE B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b096¢

36 Mexanun4deckast paboTa 1 MOIIHOCTD bubmorexa LIOK
P B https://m.edsoo.ru/ff0b0ag4
37 Pabora cuibl TsDKECTH, CUIIBI YIIPYTOCTH bubmumorexa [IOK
U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
38 CBs13b DHEPTUU U pabOTHI. bubmuorexa [JOK
[ToreHumanpHas YHEPTHsI https://m.edsoo.ru/ff0b0c32
39 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KHHETHYCCKOM DHEPTUU https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE bubmorexa LHOK
P P https://m.edsoo.ru/ff0b20f0
41 JlaGopatopnast pabora Ne 4 «3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
42 KonebarenbHoe IBUKEHHUE B €TO bu6nmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA bubnnorexka [JOK
MasiTHUKU https://m.edsoo.ru/ff0b197a
44 F&I::IG{AIZ:T?ES:KE; ;er ; SKMHHBIN bubmiorexa LIOK
" Py https://m.edsoo.ru/ffOblaec
MasiTHUK
JlaGopatopHas padota Ne 5
45 «MccnenoBanne 3aBUCUMOCTH TIEPUOAA U bubnuorexa [JOK
4acTOTHI KOJIEOAaHUN MaTeMaTHYECKOTO https://m.edsoo.ru/ff0b197a
MasiTHUKA OT JUTHHBI HATH
16 JlaGopaTtopHnas padota Ne 6 «3mepenne bubmuorexa [JOK
YCKOpEeHUs: CBOOOHOTO MAJACHHUS » https://m.edsoo.ru/ffOblaec
47 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmoreka [JOK
kosieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
48 [IpeBpaiienue sHepruu Npu bubnuorexa [JOK
MEXaHUYCCKUX KOJICOAHUSIX https://m.edsoo.ru/ffOblaec
49 Mexannueckue BojiHbl. CBOMCTBA bubmmoreka [JOK
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MEXaHHUYCCKUX BOJIH. HpOI[OJ'IBHBIC n
MONCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

VYpoxk-koupepenuus "MexaHnuecKue

bubmuoreka [JOK

50 BOJ'IHBI"B TBEpAOM Tene. CelicMuyeckue https://m.edsoo.ru/ffob21fe
BOJTHBI
51 3ByK. PacnipocTpanenue u oTpaxkeHue bubmmoreka [JOK
3ByKa https://m.edsoo.ru/ff0b23ca
50 ['poMKOCTB 3ByKa U BBICOTA TOHA. bubnuoreka
AKYCTHYECKHI PE30HAHC 1{OKhttps://m.edsoo.ru/ff0b23ca
53 Ypoxk-kordpeperuus "YIpTpa3sByK u bubnnorexa [JOK
uH(pa3ByK B MPHUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
o | T oo ptor BuGaionsa LOK
P ' . https://m.eds00.ru/ff0b25f0
Mexannueckue KoneOaHusl U BOJTHBI
S5 | coxpamemin. Mexamacerue xonearna ubmorera LIOK
panet https://m.edsoo.ru/ffob25f0
Y BOJIHBI
56 DIIEKTPOMarHUTHOE TOJIE. bubnunorexa [JOK
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH bubmorexa HOK
P https://m.edsoo.ru/ffOb2fe6
Ypok-kondepentus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonp3oBaHue 3J€KTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0b2fe6
JUJISI COTOBOM CBSI3H"
o | e Hayeme i B LOK
p " B https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemienue 3amad Ha onpeeIeHne 4acTOTh bu6mmoreka [IOK
U JUTMHBI 3JICKTPOMArHUTHOW BOJTHBI https://m.edsoo.ru/ff0b2fe6
61 DJIeKTpOMarHuTHasi IpuUpoja CBETa. bubmmoreka [JOK
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CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA
cBeTa

https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

bubmuoreka [JOK

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS https://m.eds00.ru/ff0b3658
Connua u JlyHsl
63 ﬁiﬁ:HﬁzpsszT:acr? e;?/;e?{?:{fg ;KOHa bubmorexa LHOK
. P https://m.edsoo.ru/ff0b38c4
OTPaKCHHSI CBETA
64 [Ipenomnenne cBeta. 3aKkoH bubnnorexa [HOK
peJOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 | Honomsonarine nomoro maymermerd Bubmorera LIOK
YTb https://m.edsoo.ru/ffob3c5¢
OTPaKEHHsSI B ONITUYECKUX CBETOBOJIAX
JlaboparopHuas pabota Ne 8
66 "HccnenoBanue 3aBUCMMOCTH yIiia bubnnorexa [HOK
IPEJIOMIICHUS] CBETOBOTO JIy4ya OT yriia https://m.edsoo.ru/ff0b3c5¢c
NaJIeHUs Ha TPaHUIIe "BO3IYX-CTEKIJIO""
R B 10K
yIp p o https://m.edso0.ru/ff0b3c5¢
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSI3b
bu6mmoreka [IOK
68 Jluna3el. OnTHdeckas CHiia JIMH3BI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300pakeHNH B THH3AX bubmorexa LHOK
p P https://m.edsoo.ru/ff0b444a
70 7E§gogaZ§Egizzii?i;ﬂif aCCTOSIHUA U bubmorexa LIOK
peaeIet y pace " https://m.edsoo.ru/ff0b4206
ONITUYECKOH CHJIBI COOMPAFOIIEH JINH3BI
71 Ypoxk-koHpepennus "OnTuyueckue bubmuorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmorexa LIOK

https://m.edsoo.ru/ff0b4684
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Ypok-koubpepenmus "JlehexTr 3peHusI.

bu6mmoreka [IOK

3 Kak coxpanuth 3penue" https://m.edsoo.ru/ff0b4684
Paznoxxenne 6eoro cBeTa B CIIEKTP. Bubmorexa [IOK
74 Omnbitel HeroTona. Crnoxenue )
https://m.edsoo.ru/ffOcOf4c
CIEKTpAJIbHBIX 1[BETOB. /lucnepcus ceera
Jlaboparopuas pabota Ne 10 "OnbITI IO
Pa3IoKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
75 )
BOCIIPHUSTHIO [[BETA MPESIMETOB MIPU MX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUU Yepe3 I[BETOBbIE GUIBTPHI"
o | o Bomeons ok BuGaionsa LOK
AEHEPEI, POEpEiH https://m.edsoo.ru/ff0cOe2a
nudpakys
77 OmnbiTel Pezepdopaa u mianerapHas bubnunoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynatel bopa. Mozaens atoma bopa
79 Hcnyckanue 1 norsoiieHne cBera bubnnorexka [JOK
aromoM. KBaHThI. JInHeWYaThIie CIEKTPBI https://m.edsoo.ru/ff0cl144c
80 Ypok-npaktukym "Habmronenue bubnunorexa [JOK
CIIEKTPOB MCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [TOK
! ! https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJIeITb https://m.edsoo.ru/ffOc18ac
83 PamnoakTuBHBIC IpeBparieHus. M30Tormbl bubmmorexa [IOK
! peBpalll ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bubmuorexa [JOK
"PannoakTHBHBIC IPEBpaIieHus" https://m.edsoo.ru/ff0clb4a
85 ITepuon monypacmama bubmiorexa LHOK
proLoypactiai https://m.edsoo.ru/ffOclal4
86 Ypok-konpepenus "PagnoakTuBHBIC bubnmoreka [JOK

W3JIYYCHHS B IPUPOJIE, METUIIMHE,

https://m.edsoo.ru/ff0c2126
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TeXHUuKe"

87 SnepHblie peakiu. 3aKOHbI COXpaHEHUS bubmuoreka [JOK
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI3u aTOMHBIX sijiep. CBs3b bubnmoreka [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amaud no treme "AnepHnie
peakiuu"
90 Peakuuu cunTe3a u fnenaeHus sep. bubnnorexa [JOK
Wctounuku sHeprur CosHIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
S| epremms. Neictan paonss ubanorexa IOK
p . pal " https://m.edsoo.ru/ff0cld7a
U3ITy4YEHUI Ha JKUBbIE OPTaHU3MBbI
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
92 TeMe "DIIEeKTPOMAarHUTHOE TOJIE. bubnnorexka [JOK
DJeKTpOMarHuTHBIE BOJTHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBACHUS"
KonTtponbHnas padora Ne 3
93 "DJIeKTPOMarHuTHOE MOJIE. bubnunorexa [JOK
DJIeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c245a
SABJICHUS"
01 | pacucmmn n vaveersenma: sas 10 afmorexa LIOK
pagse . e https://m.eds00.ru/ff0c245a
teme "B3aumoneiicTBue Ten
95 | pacucmman n kameersenma: sas 10 afmorexa LIOK
P '\ " A https://m.edsoo.ru/ff0c2572
teMe "TernoBbie MpoIecchl
96 | pacucmmn n kameesenma: sas 10 Bafmorexa LIOK
P \ A o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBbIX gBUTATENCH
97 [ToBropenue, 00001meHue. Pemenne bubmuoreka [IOK

PACUCTHBIX U KAYCCTBCHHEBIX 3a7a4 110

https://m.edsoo.ru/ff0c2b30
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teme "KII/I snexkrpoycTtanoBok"

IToBTOpenue, 0600IIeHNE. Permenune

98 KauyeCTBEHHBIX 3a1a4 1o TeMe "CBeToBbIE 1 bubmoreka LOK
i . https://m.edsoo.ru/ff0c2c52
SIBIICHUSA
99 iiﬁii?ﬁz’ T(:361\Z)5 %Ziﬁibfigz;ju:eHna B 1 bubmorexa LHOK
" https://m.edsoo.ru/ffOc2d6a
MEXaHUKE
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bu6mmoreka [IOK
texkctamu 1o teme "Konebanus u BoaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menune. Padora ¢ 1 bubmmoreka [IOK
TekcTaMmu 110 TeMme "CBeTOBbIE SIBJICHU" https://m.edsoo.ru/ff0c3044
102 | roremem e e “aamtroma n ancpHan 1 BuGanorexa LIOK
" https://m.edsoo.ru/ff0c223e
buznka
OBUIEE KOJIMYECTBO YACOB I10 102 29

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

1. ®wusuka, 9 xnacc/ Ileppimkun A.B., I'ythuk E.M., O6mecTBo ¢ orpaHudeHHOM
oTBeTCTBEHHOCThIO  «/IPODAY»;  AxumonepHoe  obmiectBo  «l3maTenbeTBO
«IIpocsemienne»

2. ®usuka, 8 xnacc/ leppimkun A.B., O6IIecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

3. @uswuka: 7-i kjacc: 0a30BBIM ypoBeHb: yueOHUK, 7 kmacc/ Ileppimkua .M.,
NBanos A.U., Akiimoneprnoe odmectBo «M3narensctBo «IIpocsemienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. I'yrauk Enena MouceeBna, ABtop YMK no ¢usuke, coznanHoro no marepuanam A.
B. Ilepbuukuna, HayuHblii coTpynHuk DenepaabHOro  rocyJapCTBEHHOI'O
yupexnaeHuss «MHCTUTYT conepkaHusi u MeTooB oOyueHus» PAO, YepHuxosa
Omnbra AnexkceeBHa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
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