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IHHOACHUTEJIBHAA 3ATINCKA

[Iporpamma mo ¢usnke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUS COCTaBJICHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOM 0Opa3oBaTeiIbHOM
nporpammsl, npeactaBieHHbIXx B PT'OC OO0, a Taxke ¢ yuérom ¢enepaabHOl padoyeil mporpaMmbl
Bocniutanus v Konuenmuu npenoiaBanus yueonoro npeamera «Dusnkay.

Copnepxanue mnporpamMmbl 10 (M3MKE HamNpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYarOIIUXCsS WM OpraHU3alMi0 HM3y4YeHUs (QHU3MKH Ha JEATEIIbHOCTHOW OCHOBe. B
nporpaMme No (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO IMpeaMeTa B pealn3anud TpeOOBaHHUN
OI'OC OOO k miaaHupyeMbIM JIMYHOCTHBIM M METAIllpeIMETHBIM pe3yjibTaTaM OOYYEHHS, a TaKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUsl.

[Iporpamma mo u3HKe ycTaHABIMBACT pacupeeseHne ydeOHOTO MaTepraa Mo rojgam oOoydeHHs
(mo xiaccam), mpeasaraeT NpPUMEPHYIO MOCIEA0BATEIbHOCTh U3yYEHHUS! TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHUS IPEIMETHOTO COAEP KaHMSI U YUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.

[Iporpamma no ¢usuke paszpaboTaHa C LENbI0 OKa3aHHUS METOJUYECKON MOMOIIU YYHUTEIIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

Oduznka SBISIETCS CHUCTEMOOOPA3YIONIMM JJIi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB,
MIOCKOJIBKY (M3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SBJICHUH, H3Y4aeMbIX XHUMHEH,
Ouosoruei, actpoHoMuen u pusnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTUHY
MUpa, MpeAoCTaBiIseT HauboJee sicHble 00pa3libl MPUMEHEHUS HAyYHOTO METOJa MO3HaHHUS, TO €CTh
croco6a MmoyryuyeHust A0CTOBEPHBIX 3HAHUN O MHUPE.

OpHa 13 riaaBHBIX 337a4 (U3MYECKOTO 00pa30BaHUsI B CTPYKTYpe 00111ero 00pa3oBaHusi COCTOUT B
(hopMHUpPOBaHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpEca K HayKe y 00y4daromuxcsl.

W3yuenne ¢u3uku Ha 0a30BOM  YpOBHE TNpEANoOjaraeT OBJAJCHHUE  CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBICHMUS,

® OIICHUMBATh U IOHUMaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEPHPETHUPOBATh JAHHbBIE M UCIIOJIb30BaTh HAyYHbIE 10KA3aTEIbCTBA JUI MOIyYCHHUS
BBIBO/IOB.

enu n3yuenus (pU3MKH Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus onpesesieHsl B KoHmnenmu
npenojaBaHus yyeOHoro mnpeamera «®@Pusmka» B 00pa3oBaTelbHBIX oOpraHu3anusax Poccuiickoi
denepanuy, peaau3yroIlIUX OCHOBHbIE 00111€00pa30BaTe/IbHbIE IPOIPaMMBbl, YTBEPKIAEHHOHN pelieHrneM
Komnernn MunncrepcerBa npocBenieHust Poccuiickoit @eneparuu (mpotokon ot 3 nexadps 2019 r. Ne
[1K4BH).

Hesun nzyyenus Gu3uKu:

e npuoOpeTeHHe MHTepeca U CTPEMJICHHMsI OOydaroIlMXcs K Hay4HOMY M3Y4YEHUIO IPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH;
® Dpa3BUTHE NPEACTABICHUH O  HAydyHOM  METOJA€ TO3HaHus U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHME HAYYHOIO MMPOBO33PEHMsI KakK pe3yibTaTa H3Yy4eHHMs OCHOB CTpPOCHHUS
MaTepuu U (PyHIAMEHTAJIbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE MPEACTABICHUI O POy (PU3MKM JUISL Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI;

® pa3BUTHE MpPEJCTABICHUN O BO3MOXKHBIX chepax Oyayuiei npodeccuoHanbHOM AesTeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEeHHUIO B 3TOM HaIlpaBJICHUH.
JlocTikeHre ATUX Lesiel MporpaMmbl MO (U3MKEe Ha YPOBHE OCHOBHOTO 0OLIEro oOpa3oBaHUS
o0ecreunBaeTcsl pelIeHneM CIeTyIoInX 3a1ay:
e npuoOpeTeHHe 3HAHMH O JMCKPETHOM CTPOEHUM BEIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUSAX;

e npuoOpeTeHHue yMEHHH ONUCHIBATH U OOBSACHATH (PU3UUECKUE SBJICHUS C MCIOJIb30BaHHEM
MOJIyYEHHBIX 3HAHU;

® OCBOEHHME METOJIOB PEIICHUs MPOCTEHIINX pacu&THBIX 33aJjau C UCIOJIb30BAHUEM (PU3MUYECKHX
MojieNiel, TBOPUECKUX M MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;



® PpPa3BHUTHC yMeHPIfI Ha6JIIOI[aTB IMPUPOAHBIC SABJICHUSA W BBIIIOJIHATL OIIBITHI, Ha60paTOpHLIe

paGOTBI 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAaHUA C UCIIOJIB30BAHUCM HU3MCPUTCIIBHBIX HpI/I60pOB;

e ocBoeHne TmpuéMoB paboThl ¢ uHpOpMaLUe (QU3NUECKOTO COACpKAHUSA, BKIIOYAs

MH(POPMAIMIO O COBPEMEHHBIX OCTM)KCHUAX (DU3MKH, aHAIN3 U KPUTHYECKOE OIICHHWBaHHE
uHbOpMaInH;

® 3HAKOMCTBO CO cdepamMu MPOPECCHOHATHHON ESATEIBHOCTH, CBS3aHHBIMU C (U3UKOH, U

COBPEMCHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMHA HA JOCTUKCHHUAX (1)PI3PI'—ICCKOI>1 HayKH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
otBoauTcs 238 4dacoB: B 7 kiacce — 68 dacoB (2 yaca B Henmenro), B 8 kimacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Heneno).

[Ipenyaraemerii B mporpamMMe no (QH3HKe IepeueHb J1adopaTOpHBIX PadOT W OMBITOB HOCUT
PEKOMEHIATeNbHBIN XapaKTep, yYUTENb JIeNaeT BHIOOp MpOoBeneHHs JTab0paTOPHBIX paboT U OIBITOB C
y4€TOM MHJMBUIYAIbHBIX OCOOEHHOCTEH O00yJaromuxcsi, CIHUCKA HKCIEPUMEHTAJIbHBIX 3a/laHui,
IpeJUlaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznea 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®usznka — Hayka o npupoje. fBneHus npuponsl. DHU3MUECKUE SBICHHS: MEXaHUYECKHE,
TEIUIOBbIE, 3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuUMHbL. M3mepenue Qusmueckux BenuyuH. DPuznyeckue  MpUOOPHI.
[TorpemHocTh 3MepeHuil. MexayHapoHas CUCTEMA €IUHUIL.

Kak ¢u3uka m ngpyrue ecrecTBEHHbIE HAyKH H3ydaloT Hpupony. EcrecTBeHHOHayyHBIH MeETO[
MO3HAHUS: HaONIO/IeHUe, MOCTAaHOBKA HAyYHOTO BOMPOCA, BBIIBIKEHUE THIIOTE3, SKCIEPUMEHT IO
MIPOBEpKE TUIoTe3, 00bsICHeHNEe HabmogaeMoro sBiaeHus. Onucanne GU3NYECKUX SBJIECHUN C TOMOIIbIO
MOJEIIEN.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. ®usnueckue NpUOOPHI M TpOLEAYypa NPSAMBIX H3MEPEHUIH aHaJIOroBbIM U LHUQPPOBBIM

pudOpoOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbI JeJIEHUs KAl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEa.

Onpenenenue pa3MepoB MAJIbIX TEJ.

N3mepenue temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue uccienoBaHus 1Mo MPOBEPKE TMIIOTE3bl: NaJbHOCTh MOJETA IAPUKA, MYLIEHHOIO
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM OOJIbIlIe BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaiibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CrpoeHnue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIUE JTUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBmxeHue yacTul BeniectBa. CBA3b CKOPOCTH JABMKEHUS YaCTHIL C TemMIrepaTypoil. bpoyHoBckoe
nskenue, Muddysus. BzaumoaeiicTBrue yacThIl BeIeCTBa: NPUTHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, )KUIKOCTEH M TBEPABIX (KPUCTAIIMUECKUX)
Teln. B3aumMOCBsA3b MEKIQy CBONMCTBAaMH BEUIECTB B Ppa3HBIX arperaTHeIX COCTOSHUSX M HUX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaOmonenne GpOyHOBCKOTO ABHKEHHSL.

2. HaGmonenue nuddys3un.

3. HaOmronenue siBIeHUH, OOBACHSIOUIMXCS TPUTSHKEHUEM WJIM OTTAJKUBAHHUEM YaCTHII

BEIIECTBA.
Jlabopamopusvie pabomot u onvimol.
1. OrmeHka quaMeTpa aToMa METOJIOM PSIJIOB (C HCIIONIb30BaHUEM (oTorpaduit).
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2. OnbIThl O HAOMIOEHUIO TEIUIOBOTO PACIIUPEHUS I'a30B.

3. OnbITel IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSHKECHUSI.

Paznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl.

Mexannueckoe ABMKeHHE. PaBHOMepHOe M HepaBHOMepHoe JBmxkeHHe. CkopocTb. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBIKEHUU. PacuéTr myTu U BpeMEHU JBUKECHHUSL.

SIBnenue mHepuMu. 3aKOH MHepuMU. B3aumozeicTBue Ten Kak NpUYMHA U3MEHEHMsI CKOPOCTHU
nBUoKeHUsT Tesl. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocte BemiectBa. CBSA3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMA BEILIECTBA.

Cuna xak xapakTepucTHKa B3aumojeiictBus Ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue
CWJIbl C MOMOILBIO JUHAMOMETpA. SIBieHHE TAroTeHus U cuia TsokecTH. Cuila TSDKECTH Ha JIpYrux
mwiaHerax. Bec Ttena. HeBecomocts. CriokeHHMe CHII, HalpaBi€HHbIX 10 OJHOW MPAMOM.
PaBnopeiictByromas cun. Cuna tpeHus. TpeHue CKONbKEHUs U TpeHue Mokosi. TpeHue B MpUpoae U
TEXHHUKE.

Jemoncmpayuu.

Habmroenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocT NPSAMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUHU.
Habmonenne n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
.]Taﬁopamopuble pabomot u onvimol.
1. OmpeneneHue CKOPOCTH pPABHOMEPHOIO JBWXKEHUS (IIapuka B KUAKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OmpeneneHue cpenHEHd CKOPOCTH CKOJIBXKEHHS Opycka WM IIapuka [0 HAKJIOHHOM
MJIOCKOCTH.
Ornpenenenne MIOTHOCTH TBEPAOTO TeENA.
4. OnbIThl, ACMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHus (AedopManuu) NPYKHHBI OT
MPUJIOKEHHOW CHIIBI.
5. OneITbl, JAEMOHCTPUPYIOIIKE 3aBUCHMOCTb CHJBI TPEHHMS CKOJIBKEHHS OT Beca Tella u
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

HNasnenue. CriocoObl yMEHbILIEHHS W yBETWYEHMs JAaBiieHus. JlaBineHue rasza. 3aBHCHUMOCThb
naBiieHUs rasza ot oOb&ma, Temmeparypbl. llepegaua naBiieHuss TBEPABIMHU TelaMH, XUAKOCTAMU U
razamu. 3akoH [lackansa. [IlHeBMaTuyeckue MamivHbl. 3aBUCUMOCTh JAaBJICHUS >KUIKOCTH OT TJIyOWHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. [ napaBnuyeckie MEXaHHU3MBbI.

Atmocdepa 3eman u atMocdepHoe naBieHue. [[puunHbl cyecTBoBaHMs BO3IYIIHON 000JI0UYKU
3emmn. OmbeiT Toppuyennu. M3mepeHue aTtMochepHOro aBieHHUSA. 3aBUCHUMOCTH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMochepHOTO AaBIICHUS.

JleiicTBHE XKUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus KUIKOCTBIO U Fa30M.

Coobmaromumecs: CoCypl.

I'mppasnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAJTKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U IUIOTHOCTHU

AKUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue miaBaHus TEN: IJIaBaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEW TeNa U )KUIKOCTH.

Jlabopamopusvie pabomot u onvimul.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tesla B BOjE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YacTH
Tena.

2. OnpeneneHue BBITAIKUBAOLIEN CUIIBL, JEUCTBYIOLIEH HA TENO, OTPYKEHHOE B KUIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbL, JEHCTBYIOLIEH HA TEJO B KUAKOCTH, OT
MacChl Tea.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIBI, ICHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B AKHUAKOCTh YACTH TeJa U OT IUNIOTHOCTH SKUKOCTH.

5. KoHcrpyupoBaHue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeAciieHHe €€
IPY30II0bEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi padota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTb. [IpaBmiio paBHOBecusi pblyara.
[Ipumenenne npaBuiaa paBHOBECHs pblyara K OJoKy. «3osoToe mpaBmio» mexanukd. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprus. Kunertndeckas n noreHuuanbHas 3Heprus. [IpeBpaiienre oaqHOro Buaa
MEXaHUYECKOH 3HEPTrUu B Jpyroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopnwie padbomel u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBH)KEHUU Tella TI0 TOPU30HTAIBHON

ITOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUM paBHOBECHS pblyara.

3. WNsmepenne KIIJI HakTOHHOM MIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPIHH.

8 KIIACC

Pasznea 6. TensioBblie siBJIeHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO-KHHETHYECKON TEOpHH CTpOEHHUs BemiecTBa. Macca u
pa3Mepbl  aToMOB M MoOJeKyd.  OmbITbl,  MOATBEPKJAIOIIME  OCHOBHBIE  MOJIOKECHHS
MOJIEKYJIIPHOKMHETUYECKOM TEOPHUH.

Mogenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOTO COCTOSHHMM BemecTBa. Kpucrammueckue u
amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, JKMJIKOCTEH M TBEPABIX TEJ Ha OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KMHETUYECKOUN Teopun. CMauMBaHUE U KalWJUISIPHBIE ABJICHUS. TemioBoe pacimupeHue u
cKaTHe.

Temmnepatypa. CBsi3b TEMIEPATYpbl CO CKOPOCTBHIO TEIJIOBOTO ABMKEHHUS 4acTHUL]. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW SHEpruM: TeIJionepeaada U coBeplieHue paboThl. Bumis
TEIIONEepeIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHUE.

KonuuectBo TermioTel. VYaenbHas TEIUIOEMKOCTh BelIeCTBAa. 1e€MIO0OOMEH U TEIIoBOe
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [1naBienue u oTBepJeBaHNe KPUCTAIIMYECKUX BEILIECTB.
VYaenpHas TemuoTa miasneHus. [lapooOpasoBanue u konzaeHcanus. Mcmapenue. Kunenue. VY nenbHas
TeIUIoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO IaBICHUSI.

Bnaxnocts Bo3yxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Mpunnuner padotel TermoBsix apuratenei KIIJ[ teruioBoro apuratens. TermnoBble ABUTATENd U
3allUTa OKPYKAKOIIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO JBIKEHUS.

Habmronenue nuddysumn.

Habmronenue sBiaeHU cMadyrBaHUS M KaMUIUTSIPHBIX SIBJICHHM.
Habnroienue TemmnoBoro pacimmupeHus Ted.

N3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3smepeHus TeMrneparypsl.

Buas! Tennonepenauu.

OxnaxkJIeHue TPy COBEPIICHUHN PAOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMH CHUITAMH.

10 CpaBHeHME TETIOEMKOCTEN Pa3TUYHBIX BEUIECTB.

11. HaGmroieHne KUTIEHHUS.
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12. HaGmroieHre MOCTOSHCTBA TEMIIEPATYPHI IPH TUIABICHUH.
13. Mopenu TEnI0BbIX IBUTaTENEN.
Jlabopamopusie pabomot u onvimel.
OnbITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OnpIThI 10 BEIpAIIMBAaHUIO KPUCTANIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpezenenue qaBiaeHus BO3AyXa B OAJUIOHE IITIPHUIIA.
OmnbITH, JEMOHCTPHPYIOIINE 3aBUCHMOCTD JABJICHUS BO3yXa OT ero o0bhEMa M HarpeBaHUs
WM OXJIQXKICHUS.
[IpoBepka THUMOTE3bl JTUHEHHONW  3aBUCHMOCTH  JIUTMHBI ~ CTOJOMKA  JKUIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATYypPHI.
7. HaOnroneHue n3MeHeHUs BHYTPEHHEW SHEPruM Tela B pe3yibTaTe TeIionepeaayu u padboTsl
BHEILIHUX CUJL.
WccnenoBanue siBieHus TEII000MeHa pY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
9. OmpezneneHue KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM NpU TEINIOOOMEHE C HarpeThiM
METaJNTNYECKUM IMIIMHAPOM.

10. Omnpenienenue yeabHOM TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca NCnapeHus.

12. OmnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABICHUS JIbJA.

Pazgea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Teil. [[Ba poaa aIeKTpuyecKkux 3apsa1oB. BzauMoaencTBue 3apssKeHHbIX Tel. 3aKOH
Kynona (3aBUCUMOCTB CHUJIbI B3aUMOJIEHUCTBHUS 3apsKEHHBIX TE OT BEJIMYMHBI 3apsiIoB U PACCTOSIHUS
MEeXIY TeJlaMu).

Onexktpuueckoe moje. Hanpssk€HHOCTh anekTpuueckoro mnousd. [lpuHumn cynepnosunuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsAioB. DJIEMEHTApHbIA 3JeKTpU4ecKuil 3apan. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUA 3JIEKTPUUECKOTO TOKa. MICTOYHMKHU MOCTOSIHHOTO
ToKa. JIEMCTBUS SJEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJICKTPUYECKUN TOK B
KUJKOCTSAX U rasax.

Onekrpuueckasa nenb. Cuia Toka. DieKTpuueckoe HampsikeHrne. CONpOTHBIIEHHE MPOBOJAHMKA.
VYnenbHOe cONpOTUBIIEHHE BenlecTBa. 3akoH Oma ana  ywactka wpenu. [locienoBarensHoe U
rapajuieJIbHOE COEIMHEHNUE MTPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH J[koyms—JIeHma. DnekTpudeckue Iend u
MOTpeOUTENH dNEKTPUUecKOoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuThl. B3anMoaeiicTBHE NOCTOSIHHBIX MarHUTOB. MaruutHoe noJie. MaraurHoe
1oJjie 3eMJu U ero 3HayeHue A xKu3HU Ha 3emsie. OnbIT DpcTena. MarHuTHOE MoJie 3JEKTPUYECKOTO
ToKa. [I[ppuMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[elicCTBE MarHUTHOTO MOJIs Ha MPOBOJHUK C TOKOM.
DNEeKTpoABUTaTeNb IOCTOSHHOTO TOKa. Mcmonp30BaHHME 3IEKTPOABUTATENIEd B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel @apanes. SBieHHE NIEKTPOMArHUTHON MHAYKIMU. [IpaBuiio Jlenua. DnexkTporeneparop.
CriocoObl MOMYyYEHHUsI ANEKTPUUYECKON SHEpPruu. DIEKTPOCTAHIIMH Ha BO30OHOBISEMBIX HCTOYHHMKAX
SHEPIuH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia ANEeKTpUUECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEHCTBUE DIIEKTPOCKOTIA.

DneKTpocTaTU4YeCcKas UHIYKIHUS.

3aKOH COXpAaHEHHUs NEKTPUUYECKUX 3aPAI0B.

[IpoBOAHUKY U AUDIEKTPUKH.

MonenrpoBaHue CHUIIOBBIX JINHUHM 3JIEKTPUYECKOTO MOJIS.

M cTOYHNKY TOCTOSIHHOTO TOKA.

JIecTBUS DIEKTPUUECKOTO TOKaA.

10 DNEKTPUUECKUHN TOK B JKUJIKOCTH.

o UusrWNE
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11. T'a30BbIM pa3psn.
12. I3mepeHune cuiibl TOKa aMIEPMETPOM.
13. M3MepeHue aIeKTpUIeCKOro HaIpsKEHNUs BOJIBTMETPOM.
14. Peocrar u Mara3uH COIPOTUBIICHUH.
15. B3auMoaeiCTBHE MOCTOSIHHBIX MAarHUTOB.
16. MoenupoBaHue HEBO3MOKHOCTH Pa3JeJICHUs II0JI0OCOB MarHuTa.
17. MoaenupoBaHW€ MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
18. OmnbIT Dpcrena.
19. MaruuTtHoOE 110JI€ TOKa. DJIEKTPOMArHuT.
20. JleficTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DyeKTpOoABUraTeNb MOCTOSHHOTO TOKA.
22. UccnenoBanue ABJIEHUS 3JIEKTPOMArHUTHON WHTYKLIHH.
23. Onswitel Dapanes.
24. 3aBUCUMOCTH HaIpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHS.
25. DiieKTporeHepaTrop MOoCTOSHHOTO TOKA.
Jlabopamopnwie pabomel u onvimel.
OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUS IEKTPUYECKOTO OJI HA MPOBOJHUKHU U AUDIICKTPUKH.
COopxka u mpoBepka pabOThI AMEKTPUIECKOH e MOCTOSTHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbI TOKA.
H3Mepenne u perynmpoBaHue HAPSKECHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HJIYIIETO 4Ye€pe3 PE3UCTOpP, OT COMPOTHUBIIECHHUS
pe3UCTOpa M HANPSHKEHUS Ha PE3UCTOPE.
7. OMNBITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUI0IIAI1 OIEPEYHOT0 CEYEHHs M MaTepuraa.
8. IlpoBepka mpaBwia CJIOXKEHHsS HANPSIKEHUN INPU IOCIEIOBATEIBHOM COEAUHEHUU JABYX
PE3UCTOPOB.
9. IIposepka mpaBuia Ijsl CUJIbI TOKA IPU NapajUIeIbBHOM COEAMHEHUU PE3UCTOPOB.
10. Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3ucTop.
11. OnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAINPSYKEHUSI HA HEW.
13. Onpenenenue KIIJ] narpeBatens.
14. VccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MAarHUTOB.
15. V3y4yeHre MarHuTHOTO TOJISi HOCTOSTHHBIX MAarHUTOB MPU MX O0BEAUHEHUH U Pa3/IeICHUH.
16. MccnenoBanue 1eHCTBUS SJEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI B3aUMOJEUCTBUS KAaTyIIKA C TOKOM H
MAarHuTa OT CHJIbI TOKa M HAIPABJICHUS TOKA B KaTYIIKE.
18. M3yueHue neicTBUSI MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.
20. Uzmepenue KII/I snekrpoaBuraTeibHOW yCTaHOBKHU.
21. OnpITBl 1O HCCIAEAOBAHUIO SBJICHHMS SJIEKTPOMAarHUTHOM HMHJYKIUHU: HCCIEA0BaHUE
M3MEHEHU 3HAYE€HUsI U HAMPABJICHUSI UHIYKIIMOHHOTO TOKa.
9 KIIACC
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Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe JBuxkeHue. MarepuanbHag Touka. Cuctema oTcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO  JBIKEHUA.  PaBHOMepHoe  mpsMonuHeNHHoe  aBwkeHue.  HepaBHoMmepHOE
IpSIMOJIMHENHOE ABM>KeHNEe. CpellHAs U MTHOBEHHAasi CKOPOCTb Teja P HEPAaBHOMEPHOM JBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe NpsMoiuHelHoe aBikeHue. CBoOonHoe mnaneHue. OTMbBITHI
lNanunes.

PaBHOMepHOe NBHKEHHE 1O OKpYXHOCTH. [lepuon u wacrora oOparienus. Jlunelinas u yriosas
ckopocTu. LleHTpoCcTpeMUTENIEHOE YCKOPEHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3axkon Hstorona. Tperuit 3akon Herortona. IlpuHnmn
CYIIEPIIO3ULIUHU CUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUs CKOJIBKEHUS, CHJIa TPEHHUS IOKOS,
JpYTrue BUbI TPEHUSL.

Cuna TsSOHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MajieHus. J[BuxkeHue
ma”et Bokpyr Cousnua. IlepBas kocMudeckast ckopoctb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue matepuanbHON TOUYKU. AOCONIOTHO TBEpHOE Teno. PaBHOBecwe TBEPAOTrO Teia C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Wmnynec Tena. M3meHeHue wummynbca. Mmmynbe cuiibl. 3aKOH COXPAaHEHHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOITHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBs3b SJHEPTuu U
pabotel. [loTeHnmanbHass SHEPrusl Teja, MOMHATOTO HAaJ MOBEPXHOCThIO 3emu. [loTeHimanbHas
SHeprusi cxartod mnpyxusHbl. Kunermueckas sHeprus. Teopema O KHHETHYECKON HHEPruM. 3aKOH
COXPAHEHHUS MEXaHUYECKOUN SHEPTUU.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE MyTeH U TPAEKTOPHUI ABMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO Pa3HbIX

TEeJl OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHENHOTO IBUKEHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.

5. HaGmonenue ABM>XEHUS TeNa M0 OKPYKHOCTH.

6. HaOmroneHne MeXxaHHUECKHUX SIBJICHUH, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenmexkay mpu e

PaBHOMEPHOM M YCKOPEHHOM JBMKEHUW OTHOCUTEIIHLHO KaOnMHEeTa (hHU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS Tella OT MAacChl TeJla U ICHCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUN TEJI.

9. H3meHeHue Beca Tena NpHu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenaya nmnynbca pu B3aUMOJAECUCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH TTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBHU.

13. CoxpaHeHue UMIyNbca Mpu a0COJIIOTHO YIPYTOM B3aHMOIEHCTBUU.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON PHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHrEe MEXaHUYECKON PHEPTUHU IIPH IBHKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa W JAJbHEMILIEr0o PaBHOMEPHOTO ABMKEHUS IIapHKa

WJIU TEJEXKKH.

2. OmpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBMXKCHUS IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.
Ornpenenenre yCKOPEHUs Tena P PaBHOYCKOPEHHOM JBMKEHUU N0 HAKIIOHHOM IJIIOCKOCTH.
4. UWccnegoBaHWe 3aBUCHUMOCTH MYTH OT BPEMEHH IMPHU PaBHOYCKOPEHHOM JBIDKEHUU 0e€3

HayalibHOUN CKOPOCTH.

5. IIpoBepka rHMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3 HayalbHON CKOPOCTH IyTH
OTHOCSATCSL Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME IIPOMEKYTKHM BpPEMEHU
OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JJaBJICHUS.
Onpenenenre kodhdUIMEHTa TPEHUS CKOJIBKEHHUSL.
Onpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenue padOTHl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Tella M0 TOPU30HTATbHON
MTOBEPXHOCTH.

10. Ompenennenrie  pabOThI  CHIIBI  YOPYTOCTH TMpU  TMOAbEME Tpy3a C HCIOJIb30BAaHUEM

HEMO/ABM)KHOTO U MOJABMKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHa COXPAHEHUS SHEPTHUHU.

Pa3nen 9. Mexannuyeckne Koj1e0aHUs H BOJIHBI.

Konebarenproe nBuxkeHue. OCHOBHBIE XapaKTEpPUCTUKH KOJIEOaHWI: TEpHOJ, YacToTa,
amMIuiMTya. MatemMaTuueckuid U MpyKUHHBIA MasTHUKU. [IpeBpaieHne sHepruu mnpu KosedaTeaTbHOM
JBUKEHUM.
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3aryxatomue Kosiebanus. BoinyxkneHHele koneOanus. PesonHanc. MexaHudeckue BOJHBI.
CpoiicTBa MexaHMuYeCKUX BOJIH. lIpomonbHble M nomepedHsle BOJHBI. JlJIMHA BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHuss. MexaHW4eCKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BbIHYX/IEHHBIX KOJIEOaHUM U pe30HaHCa.
Pacrnipoctpanenuie npooabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habntoienue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopnbw padomot u onvimol.
1. Ompenenenue 4acTOThl U NEPUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.
2. OmpeneneHue 4aCTOThI U NepHoJa KoJieOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH INepuoJia KojeOaHUI MOJBEIIEHHOTO K HUTU Tpy3a OT JUIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MepHo/ia KOJIeOaHUH MPYKUHHOTO MasgTHHUKA OT MaccChl rpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHOJa KoJeOaHUW Tpy3a, MOJABEIIEHHOTO K HHUTH, OT MaccChl
rpysa.
6. OmbITBl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KoJeOaHUl MPYyKUHHOTO MasiTHUKA OT
Macchl rpy3a U )KECTKOCTH MPY>KUHBI.
7. VI3amepeHue yckopeHus: CBOOOAHOTO NaICHUS.
Paspen 10. DiieKTpOMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJI€. DJIEKTPOMArHUTHbIE BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
Hlkana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHre 31I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DJieKTpoMarHuTHas mpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOMIBHOTO TesedoHa.
Paznen 11. CBeToBLI€e SIBJIEHHS.
JlyueBas monens cBera. Mctounuku cera. IIpsiMonuHeiiHOe paclipoCTpaHEHHUE CBETA. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [mockoe 3epkano. 3aKkoH OTpakKeHHUs CBETa.
[Ipenomiienne cBera. 3akoH mpenomseHusi cBera. [lonHOe BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nydeit B nmuH3e. OnTudeckas cucteMa QoroarnmapaTa, MUKPOCKOIa M TEJIECKOIa.
I'na3 kak ontuueckas cuctema. ban3opykocTs U JalbHO30PKOCTb.
Paznoxxenune Oenoro ceera B crnekTp. OmbiTel HbtoToHa. CroXkeHHE CHEKTPAIbHBIX I[BETOB.
Jucnepcus cBera.
Hemoncmpauuu.
[IpsiMonMHENHOE pAaCcIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
ITomy4yeHne n300pa’ke€HHi B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTHyecknii CBETOBOI.
Xon nyueit B cobuparomieit JuHse.
XoJ nyder B paCcCEeUBArOLLIEN JIMH3E.
[Tomy4yenne n300paXkeHU C TOMOIIBIO JIH3.
[Mpunanun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
10 Mopens riaza.
11. PaznoxxeHue GEoro CBETa B CIIEKT).
12. Tlomydenue Gesloro CBeTa Mpu CIOKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXEHUSI CBETOBOTO JIyda OT yrija MaJeHUs.

N

LN WN PR



™~

N3ydeHne xapakTepucTUK H300pakeHUs MTpeIMeTa B TUNIOCKOM 3epKalle.

HccnenoBanue 3aBUCHMMOCTH yrila IPEJOMIIEHMsI CBETOBOIO Jlyda OT YIUVIa NAJACHUS Ha
TPaHULIE «BO3TyX—CTEKIION.

4. TlomyyeHune M300paKEeHUI C TIOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. OmnpeneneHrie POKYCHOTO PACCTOSIHUS U ONITUYECKOM CHITBI COOMPAIOIIEH JIMH3HI.

6

7.

W

OnbIThI 10 Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKTP.
OmnBITH IO BOCTIPUSATHIO I[BETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBbI€ SIBJIEHHUS.

OmnbiTel Pezepdoprma m mmanerapnass mozaenb aroma. Mogens aroma bopa. Hcmyckanme u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-uzinydeHusi. CTpoeHue atoMHOro siapa. Hykimonuas
MOJIeNb aTOMHOTO sapa. M3oronsl. PammoaktuBHble npeBpaumieHus. llepuon momypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsIOBOTO M MAacCOBOIO YHUCEN. DHEPrusl CBS3U
aTOMHBIX siep. CBs3b macchl U sHepruu. Peaknuu cuHTe3a u neneHus saep. MCTOUHMKHM 3HEpruu
CoJHia u 3B€31.

SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIy4EHUN Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHM3UPYIOMINX U3TYyUCHH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MTPOIYKTOB.

.]Taﬁopamopuble pabomot u onvimol.

1. HalmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenmoBanue TpPEKOB: H3MEPEHHE OHHEPrMM 4YacTHIBl 1O TOPMO3HOMY Tyt (1O

dboTtorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHUTENBHO-0000MIAIONMIT MOAYJIH TPEAHA3HAYCH I CHCTEMaTH3allud U 000O0IIeHUs
MPEIMETHOTO COJACPKAHUSI W ONbITAa JEATEIbHOCTH, MPHUOOPETEHHOTO MPH H3YYEHHWU BCEro Kypca
¢bu3MKM, a Takke Uil MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMEHy MO (QH3UKe s
00yJaroIMXcsi, BRIOPABIINX 3TOT YICOHBIN MPEIMET.

[Ipy m3ydeHHH TaHHOTO MOAYJS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JACSATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecmeuuBaeTcs OCTHXKEHHUE MPEIMETHBIX M METalpeAMETHBIX IJIaHUPYEeMbIX
pe3ynbTaToB 00y4YeHUs], GOPMUPYETCS €CTEeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHUE HAYUHBIX METOJIOB
UCCIIEIOBAHUS SBJICHUN MPUPOJIBI U TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBSICHATH (DU3HUECKUE SBICHHUS,
MIPUMEHSIS IOJyYEHHbIE 3HaHMSI, peliaTh 3a7ja4l, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHbIE.

[IpyHUMNIMATIBHO AESTENBHOCTHBINA XapakTep JaHHOTO pasjea pealu3yercs 3a C4€T TOro, 4YTO
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSACHATH (U3UYECKUE SIBICHUS B
OKpYXarollel MPUpo/ie ¥ NOBCEIHEBHOMN KU3HU;

UCMOJb30BaTh HAayyHble METOJbl HCCIENOBaHMUS (PU3NYECKHX SIBIEHUH, B TOM 4MCIe [UIs
IIPOBEPKHU TMIIOTE3 U MOTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HanOoJiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH, HalpHUMep,
IIPAKTUYECKOIO HCIOJIb30BAaHUs PA3IMUHBIX MCTOYHUKOB HEPTHH HA OCHOBE 3aKOHA MPEBpAILEHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

ok wNE

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O ®U3SUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

H3y‘ICHI/IC (I)I/I3I/IKI/I Ha YpPOBHC OCHOBHOTO OGH.[CTO O6pa3OBaHI/I}I HaIlpaBJICHO Ha JOCTUKCHUC
JIMYHOCTHBIX, MCTAIPCAMCETHBIX U NPEIAMCTHBIX O6p330BaTeJ'ILHLIX PE3YJIbTATOB.



B pesynbrare uzyueHust GU3UKM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs y 00y4aromerocs

OyayT chOpMHUPOBAHBI CIICYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBIICHUE HHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKON (PM3NYECKON HAYKH;
— [IEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSM POCCUMCKUX yUEHBIX-(DU3HKOB;

2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

— TOTOBHOCTh K AKTUBHOMY YyYacCTHIO B OOCYXICHHHM OOINECTBEHHO 3HAYMMBIX W ITHUYECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM MTPUMEHEHUEM JIOCTHKCHHUN (DU3HKY;

— OCO3HAaHHE B&KHOCTU MOPATbHO-ITHYECKUX MPUHIIUIIOB B JIEATEITLHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCTIMTAHUSA:

— BOCIIPUSATHE JCTETHYECKUX KaueCTB (PU3MUECKOW HAyKu: €€ TapMOHHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHWE IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEHUIIIEH COCTABJISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JIFOO03HATEIHHOCTH, HHTEPECA K UCCIIEIOBATEILCKON JEATEHHOCTH,

5) dopmupoBanusi KyJbTYPbI 310POBbS M IMOUMOHAJIBHOI0 0J1ATONOTYYHA:

— OCO3HAaHHME IIEHHOCTH Oe30macHOro oOpa3a >XKM3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOKHOCTH TPaBWJI O€30MacCHOTO TOBEJACHUS Ha TPAHCIOPTE, Ha JIOpPOrax, C JAJICKTPUYECKUM U
TETUTOBBIM 000pY0BaHUEM B IOMAIITHUX YCIOBUSIX;

— c(hopMUpOBaHHOCTH HaBbIKA pedICKCHH, TPU3HAHNUE CBOETO MpaBa Ha OITHOKY U TaKOTO Ke IMpaBa
y APYroro 4eJ0BeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTMBHOE Y4YacTHE€ B PEIICHHH MPaKTUYECKUX 3aaad (B pamMKax CeMbH, 00pa3oBaTelbHOMI
OpraHu3aliu, ropojia, Kpas) TEXHOJIOTUYECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

— UHTEpEC K MPaKTHYECKOMY M3YUYEHHIO MPodeccHil, CBI3aHHBIX C (PU3UKOI;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS:

— OpUEHTaIUs Ha MpUMEeHeHHe (PU3NYEeCKUX 3HAHUM AJIs peuieHHs 3a7a4d B 00IacTU OKpYyKaromen
cpenpl, IUIAHWPOBAHUS IMOCTYNIKOB M OLEHKM HX BO3MOJKHBIX MOCIEICTBHW I OKpYXKaromen
Cpelbl;

— OCO3HaHHUE TMI00ATBHOIO XapaKkTepa dKOJOTHYECKUX MPOOIeM U IMyTel UX pelIeHHUs,;

8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

— NoTpeOHOCTh BO B3aMMOJICHCTBUM IMpPHU BBHIMOJHEHUHM HCCIEAOBAHUNA M MPOEKTOB (PU3NUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

— IMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

— NOTPEOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (HOPMYTUPOBATH WUICH, MOHSITHS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTU (PU3HKHY;

— IUTAHUPOBAHKE CBOETO Pa3BUTH B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPO/IbI, OOLIECTBA U SKOHOMHKH, B TOM
YHClie C UCTOIb30BaHNUEM (PU3UUECKUX 3HAHUM;

— OIIEHKa CBOUX JICHCTBUI C YYETOM BIMSIHUS HA OKPYXKAIOIIYIO CPEAY, BOBMOYKHBIX TJI00abHBIX
HOCJIeACTBUI.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3yiIbTaTeC OCBOCHUA MPOrpaMMBbI 110 (I)I/I3I/IKC Ha YpOBHC OCHOBHOI'O O6I.I.ICFO 06p3.30BaHI/I$I y

oOyyaromerocss ~ OyayT  copMHpOBaHbl ~ MeTampeaMeTHble  pe3yJbTaThl,  BKJIIOYAIOLIUE
NO3HaBaTeIbHbIE YHUBEpCAlIbHbIE yueOHbIE JEHCTBUS, KOMMYHHUKATUBHBIE YHUBEpPCAJIbHbBIE ydeOHBIE
JeUCTBUS, pEryIsITUBHbIC YHUBEpCAbHbIE yUeOHbIE ICHCTBHS.

ITo3naBaTenbHBIC YHHBeEpPCcaAbHbIC Y4eOHbIE JeHCTBUSA



Ba3oBble jJornueckue aeiicTBUA:

BBISIBIIAITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SBJICHUN);

yCTaHaBIIMBaTh CYIIECTBEHHBI TPU3HAK KiIacCU(UKAIMK, OCHOBAaHHS Juid 0000UIeHUA U
CpaBHECHHS;

BBISBJIATE 3aKOHOMEPHOCTM M IPOTHBOPEYUS B pPacCMaTpUBAaeMbIX (aKTax, HJaHHBIX W
HAOIIOICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJIAT TPUYMHHO-CJICICTBEHHBIE CBS3HM IPHU U3YyYCHHH (DU3WYECKHUX SIBICHUH M IPOIECCOB,
JeTIaTh BBIBOJIBI C HMCIOJB30BAaHUEM JECAYKTHBHBIX M MHIYKTUBHBIX YMO3AKIIOYCHUH, BBIBUTAThH
THIIOTE3BI O B3aUMOCBS35X (PU3NUECKUX BEIMUNH;

CaMOCTOSITEIEHO BBIOMpaTh croco® pemieHuss y4eOHOW (u3nMyeckoil 3amauu  (CpaBHEHHE
HECKOJIBKUX BAapHAaHTOB pELICHUs, BHIOOp Hamboiee MOIXOJSMIET0 C Y4ETOM CaMOCTOSATENIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCcKHe AeiiCTBUS.

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAMOCTOATENBHO COCTaBJIEHHOMY IUIAaHY OIIBIT, HECIOXHBIH (U3NUYECKUIl
AKCIEPUMEHT, HEOOIbILIOE HCCIIeI0BaHNEe (PU3UUECKOTO SIBICHHUS;

OIICHMBATh HAa MPUMEHHUMOCTbh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYYEHHYIO B XOJ€ MCCIEA0BAHUS
WJIM 3KCTIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh 000OIIEHHWS M BBIBOABI IO pe3ylibTaTaM MPOBEIEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIIEIOBAHMS,

IMPOTrHO3UPOBATH BO3MOXKHOC JI&HBHGﬁIHGG Pa3BUTUC (1)I/I3I/I‘—IeCKI/IX MMpoUEeCCOB, a TAKXKE BBIJIBUT'ATh
MMPECAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Patora ¢ undopmaunmeii:

MIPUMEHSTH PA3INIHBIC METOJIbI, THCTPYMEHTHI U 3aIPOCHI TIPU MOWCKE U 0TOOpe WHGOPMAITUU HITH
JAHHBIX C YYETOM TIPEAIOKEHHOW yueOHOH (DU3MIECKOM 3a1auH;

aHAJM3UPOBaTh, CHCTEMATH3MPOBATh M HHTEPIPETUPOBATH HWH(POPMAIHMIO PA3IUYHBIX BHIOB U
dhopm mpencTaBIeHUS;

CaMOCTOSITEIPHO  BBIOMpaTh  ONTHUMalIbHYIO  (opMy  mpeiacTaBieHUs  HHPOPMAUU |
WLTIOCTPUPOBATh PElIacMbIe 33Jaui HECIOKHBIMUA CXEMaMH, TUarpaMMaMu, WHOU rpadukoi u ux
KOMOWHAIMSMU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

B X0/JIe 00CyX/IeHHs yueOHOTO MaTepuaa, pe3yibTaToB J1a00paTOPHBIX pabOT U MPOEKTOB 3aaBaTh
BOIIPOCHI 10 CYIIECTBY 00CYXKIaeMOi TeMbl U BHICKa3bIBaTh UJIEH, HAIlEJICHHBIC HA pEeLICHUE 3aa4U
U noJiiepxkanue 01arokenaTeIbHOCTH OOIIEeHUS;

COTMOCTABJIATh CBOM CYXKACHUS C CYKICHHSIMH JPYIMX YYaCTHHUKOB Jauajora, oOHapyXHUBaTh
pasiuyure U CXOACTBO MO3UIIMIA;

BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

NyOMMYHO TPEACTABIATh PE3YAbTaThl BBIMOJIHEHHOTO (DU3MUYECKOTO OmbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IPOEKTA);

MMOHUMATh U UCHOJBH30BaTh MPEUMYIIECTBA KOMAHTHOW W MHAMBUIYaIbHON pabOThI MIPU PELICHUU
KOHKPETHOM (hr3nueckoi mpooOiemMsl;

MPUHUMATH 1€l COBMECTHOW EATENIbHOCTH, OPTraHU30BBIBaTh JCUCTBUA MO €€ NOCTHIKECHHIO:
pacrpenesiaTh poJi, 00CYXJ1aTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paboThl, 06001aTh MHEHHUS
HECKOJIBKUX JIIOACH;

BBITMOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yJbTara 110 CBOEMY HAIPaBIECHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTUMH WJICHAMHU KOMAaH/IbI;

OLICHMBaTh KayecTBO CBOETr0 BKJIAJa B OOMUI MPOIYKT MO KPUTEPUSM, CaMOCTOSTEIBHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:

BBISIBIISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIHsIX, TPEOYIOIUX AT pemieHus pusndaeckux
3HAHUM;



OpUEHTHPOBATbCA B PA3JIMYHBIX MOAXOAAX IPHUHATHS pPELIeHUH (MHAWBUIYyalbHOE, NPUHATHE
peLIeHUs B IpyIIe, IPUHITHE PELLICHUI TPYIIIOit);

CaMOCTOSITEIIBHO COCTAaBIIATh AITOPUTM peIIeHUs (PU3MUECcKOi 3a1aun WM TJIaHa UCCIIETOBAHUS C
y4ETOM HMMEIOIIUXCA PECYypCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeaaracMble
BAPUAHTHI PELICHU;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

JaBaTh a/IEKBATHYIO OIICHKY CUTYallUH U MpeiaraTh IjiaH e€ n3MEeHEHMS,

OOBSICHATH TPUYMHBI JOCTIKEHUS (HEJOCTHIKEHHS) Pe3yabTaTOB NESTEIBHOCTH, aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJIHEHUS (U3NIECKOTO
WCCIIC/IOBAaHUSI WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS CHUTYaIlHid,
YCTAHOBJIEHHBIX OIMHNOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa eI M YCIOBHSIM;

CTaBUTH ce0s HAa MECTO APYroro 4ejaoBeKa B XOJE€ CHOpa WM AWCKYCCHM HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MPHU3HABATH CBOE MPaABO Ha OIIMOKY NMPHU pelIeHUH (PU3WYECKHX 3a/a4 WIH B YTBEPKACHUSIX Ha
HAyYHBIE TEMBI U TAKOE K€ TPaBO JPYroro.

HNPEAMETHBIE PE3YJIbTATDBI

K xoH1y 00yuyenust B 7 Kjaacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh

c(OpPMUPOBAHHOCTH Y OOYUaIOIINXCS YMEHUIA:

HUCITIOJIB30BATh ITOHATHA: q)HSquCKI/Ie U XUMHUYECKHUEC SABJICHUA, Ha6JTIO)1€HI/Ie, SKCIIEPUMCHT, MOCJIb,
THUIIOTE3a, €AUHUIIBI Q)HSI/I‘IeCKI/IX BCJIMYMH, aTOM, MOJICKYJI4, arp€raTHbIC COCTOSAHHA BCIICCTBA
(TBEpHoOe, KuaKoe, Tra3oo0pa3HOE), MEXaHWYeCKoe ABWKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHS, paBHOIEHCTBYIOMAs cuiia, aedopmarus (yrnpyras, miacTHdeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznuuath sBieHus (Iuddys3us, TEIIOBOE ABUKEHUE YaCTUIl BEUIECTBA, PABHOMEPHOE IBM)KEHHE,
HEpPaBHOMEPHOE JBIDKCHHE, WHEpIUsS, B3aUMOJCICTBUE TeJ, paBHOBECHE TBEPIABIX TEN C
3aKpeIIEHHONW OChIO BpallleHUs, Tepefaya JaBieHUs TBEPAbIMU TellaMH, KUAKOCTAMHU U ra3aMu,
aTMocdepHOe J1aBJeHHe, IJIaBaHUE TeJl, IPEBPAIICHUs MEXaHUYECKON SHEPrHH) MO OMUCAHUIO0 UX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DM3MUYECKUX SIBJICHUM B OKpYXAlOIIeM MHpE, B TOM YHCIe
(busnyeckue SABICHUS B MPUPOJIE: MPUMEPHl ABIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOH U
HEXHUBOUM MpHUpoAe, NeHCTBUE CUJIBI TPEHUS B MPHUPOJE U TEXHUKE, BIMAHUE aTMOC(EepHOro
JIABJICHUS Ha XUBOM OpraHmsM, IUIaBaHUE pbIO, phlyard B Teje YeNOBEKa, MPHU 3TOM IMEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HU3HUECKUX
SIBJICHUM;

OTHCHIBATh M3YUEHHBIE CBOWMCTBA Tel U (U3MUYECKUE SBIICHUS, UCHOIb3YsI GU3UUYECKUE BETUUUHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CHJIa TpeHus, JaBleHue (TBEPIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIA, MeXaHW4eckas paboTa, MOIIHOCTb, IIJIEY0 CHJIBL, MOMEHT CHIIBL,
KO3 (GUIIMEHT TOJE3HOTO JCUCTBUS MEXaHU3MOB, KUHETUYECKAash U TOTEHIMANbHAS SHEPrus), Mpu
OTIMCAHUU MPABHIIBHO TPAKTOBATh (DM3MUECKUN CMBICT UCTIONB3YEMbIX BEIUYUH, X 0003HAYCHHS U
€IUHULIB (DU3UYECKUX BEIUYUH, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JaHHYIO (U3UUYECKYIO
BEITUYMHY C JAPYTUMHU BEIUYUHAMHU, CTPOUTH TPaQUKU H3YUYEHHBIX 3aBUCHUMOCTEH (PU3HUECKUX
BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NUYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS MpaBUiIa CIOKEHHS
cu (BIOJB OTHOM TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIIO PaBHOBECHUS
peruara (6110Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHHMYECKOW SHEPruH, Mpu
3TOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMHCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
O0OBSACHATH (PU3MUECKUE SBIIEHUS, TIPOIECCH U CBOMCTBA TEll, B TOM YKCJE M B KOHTEKCTE CHTYallHid
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPHUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH



oObsicHeHue u3 1—2 JOTMYEeCKHX IaroB ¢ Omnopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3MUECKHX
SBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3ajayu B 1—2 necTBUA, UCHOJB3YS 3aKOHBI UM (HOPMYINBI, CBA3BIBAIOIINE
¢u3nveckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/laud 3alUChIBATh KpPATKOE YCIIOBHE,
MOJICTABIIATh (PU3MUYECKHE BEIMYUHBI B (OPMYIIBI U HMPOBOIUTH PAcUYEThl, HAXOIUTH CIHPAaBOYHBIC
JaHHBIE, HEOOXOIUMBIE ISl PEICHHUs 33124, OI[CHUBATh PEATUCTUYHOCT NMOJYYeHHOU (hru3nyecKon
BEJIMYMHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh IPU IOMOLIM (PU3NYECKHMX METOJO0B, B
ONMCAHUU MCCIEAOBAHUS BBIAEIATh IPOBEPAEMOE IPEANOIOKEHUE (TUIOTE3y), pa3inyaTb U
MHTEPIPETHUPOBATH TOJTYUYEHHBIN PEe3yIbTaT, HAXOAUTH OIMIMOKU B XOJIE OIBITA, JeNIaTh BBIBOJBI 10
€ro pe3yibTaram;

MPOBOJIUTH OTBITHl 10 HAOMIOJACHUIO (U3NYECKUX SBICHHA WA (U3NIECKUX CBOWCTB Tell:
(bopMynHpoOBaTh TPOBEpSEMBIC TPEAINOJNOKEHHS, COOMpPATh YCTAaHOBKY U3 NPEIIOKESHHOTO
000py10BaHus, 3aMIUCHIBATh X0/ OIbITA U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MacChl Tea, 00bEMa, CUJIbl U TEMIIEPATYPHI
C HUCIOJIb30BaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C
y4€TOM 3aJJaHHON aOCOJIIOTHON MOTPEIIHOCTH U3MEPEHMI;

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (IU3MUECKON BEJMYMHBI OT JpPYyro c¢
WCIOJIb30BAHUEM NPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTH IyTH PaBHOMEPHO IBMKYILErocs Tejaa OT
BpEMEHHU [BW)KEHUS Teja, CHIbl TPEHUS CKOJbXKEHUS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CUJIbl TPEHHUS OT IUIOMIAJH CONPUKOCHOBEHHS TEJ, CHUJIbI
YIOPYrOCTH OT YAJIMHEHHsI MPYKUHBI, BBITAIKUBAIOUIEH CHUJIBI OT 00bEMa NOrPYKEHHOM YacTH Telna
U OT IJIOTHOCTU >XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJI0, YCIOBUH IJIaBaHUS TeJ, YCIOBUI paBHOBECHs pblyara U OJOKOB), y4acTBOBATh B
IUTAaHUPOBAHUM Y4EOHOTO HCCIIEJOBaHMsI, COOMpaTh YCTAHOBKY W BBIMOJHITH M3MEpPEHUSs, CIeays
IPEUI0OKEHHOMY IUIaHy, (DUKCHUPOBaTh pe3yiabTaThl IOJYYEHHONM 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJAE MPELIOKEHHBIX TaOmuI W TrpaduKoB, JeaaTh BBIBOABI 10 pe3ylbTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpPEHMs (U3NYECKUX BEIMYUH (MJIOTHOCTh BEIECTBA MKUIKOCTH U
TBEPAOrO TeJla, CWJIA TPEHUS CKOJIBXKCHMS, JABJICHHE BO3IYyXd, BBITAIKUBAIOMAS CHIIA,
JEUCTBYIOIAsl HA MOTPYKEHHOE B JKUAKOCTh TeNO, KO3()(UIMEHT NOJIE3HOr0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), Clelysd HNpPEJIO)KEHHOW HWHCTPYKLUMHU: IPH BBINOJHEHUM HW3MEpEeHUil coOuparh
JKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBI;

coOuroIaTh MpaBuiIa TEXHUKN OE30IIaCHOCTH IIPU paboTe ¢ J1abopaTopHbIM 000PYOBAHUEM;
yKa3bplBaTh IPUHLMIIBI JEHCTBHS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIMECs] COCybl, OapoMeTp, phlyar, MOABWXKHBI M HENOABHXKHBIN OJIOK,
HAKJIOHHAs [IJIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIILI ASHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOpOi
Ha MX OMHUCAaHUA (B TOM YMCJe: MMOJUIMITHUKU, YCTPOMCTBO BOAOIPOBOIA, THAPABIMUECKUI Ipecc,
MaHOMETp, BBICOTOMEp, HOPIIHEBOM HAcCOC, apeoMeTp), MCIOJb3ysd 3HaHUS O CBOHCTBax
(bu3nUecKux ABJICHUN U HEOOXO0UMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH HpPUMEpPbl (HAXOAUTh WHGOPMALMIO O HpUMeEpax) MPAKTUYECKOIO HCIOJIb30BAHUS
¢u3nyecKux 3HaHUN B TMOBCEIHEBHOW XU3HH s oOecrieyeHus: 0e30MacHOCTH MpH OOpaIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHUs 370pOBbS U COOJIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIATH OTOOpP MCTOYHMKOB HMH(opManuu B VHTepHETe B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIIMUXCS 3HAHUM M IYTEM CpPAaBHEHUS pPa3IMYHBIX
MCTOYHHUKOB BBIIENATh WH(GOpPMAILMIO, KOTOpas SBISETCS MPOTHBOPEUMBONW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJb30BaTh MPHU  BBHIMOJHEHUMH YYEOHBIX 3aJaHUil  HAyYHO-TOMYJSIPHYIO  JIUTEPaTypy
(bU3MYECKOTo CoJIepkKaHUs, CIIPaBOUYHbIE MaTEpUaIIbl, pecypchl ceTu VIHTepHeT, BlafeTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHbopManuu (U3MYECKOTO COJCpXkaHUsA, B TOM YHUCIEe MYyOIUYHO JAeNaTh KpaTKue COOOIIEHUsS O



pe3yibTatax MPOEKTOB WM Y4eOHBIX MCCIEIOBAaHUM, IMPH O3TOM TIPaMOTHO HCIOJIB30BATh
M3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBHICTYIIJICHUE IPE3CHTAIHEH;
IIPY BBINOJIHEHUN Y4YEOHBIX MPOEKTOB M HUCCIEAOBAHUN pacHpeleliaTh OOSI3aHHOCTU B IpYyIMIE B
COOTBETCTBUU C ITOCTaBJICHHBIMM 3aa4aMHU, CJIICIAUTD 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN, aIEKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TIpPYIIIbL, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aUMO/JICICTBUE, YYUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0y4enus: B 8 Kkiacce mpeMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPAaXaTh

c(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

HCIO0JIb30BAaTh IOHATHA: Macca U Pa3Mepbl MOJIEKYI, TEIUIOBOE IBMKEHHE aTOMOB U MOJEKYI,
arperaTHbIE COCTOSHUSI BEIIECTBA, KPUCTAUIMYECKME U aMOpQHbIE Teja, HACHIIICHHBIH |
HEHACBILEHHBIA Map, BJIAKHOCTb BO3[yXa, TeEMIepaTypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOU
JIBUTATEb, D3JEMEHTAPHBIA JJIEKTPUUYECKUN 3apsi, JJIEKTPUUYECKOE I10JIe, NPOBOJHUKH U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuuath sBJIEHUS (TEIUIOBOE pacIIUpeHHe U CKaTue, TeIlonepenada, TEIUIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SIBJICHUS, HCIAapeHue, KOHJAEHCAIUs, IUIABJIEHWE, KPUCTAJLIM3AIUs
(oTBepaeBaHME), KWUIIEHHE, Temonepeaada (TEIIONPOBOJHOCTb, KOHBEKIHUS, W3JIydeHue),
ANIEKTpU3ALMg  Tel, B3aUMOJCUCTBHE 3apsiOB, JAEUCTBUS AJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJEWCTBHE MAarHUTOB, JEWCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHas MHAYKIMSA) 10 ONHUCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (M3NYECKUX SIBJICHUN B OKpYXKAlOIleM MHpE, B TOM UYHCIe
(uznyecKue ABJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KAUJUISIPHBIE SIBJICHUS B IPUPO/IE,
KpUCTAJIJIBI B Ipupoje, uznydenne ConHila, 3aMep3aHue BOJOEMOB, MOPCKHeE Opu3bl, 00pa3oBaHue
poChl, TyMaHa, WHEes, CHEra, JJIGKTpHYECKHE SBJICHHS B arMmocdepe, 3JIEeKTPUYECTBO JKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJyie 3eMiH, apeld IMoIrocoB, poJib MATHUTHOIO MOJISL ISl KU3HU Ha
3emie, MOJIAPHOE CHUAHUE, NPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKHUX SBICHUI;

ONKCBIBATH U3YYECHHbIE CBOMCTBA TENI M (PU3UYECKHUE SIBICHUS, HCIOIb3yd (PU3MUECKUE BEINYHUHBI
(TemnepaTypa, BHYTPEHHsISI SHEPIHUs, KOJIMYECTBO TEIJIOTHI, yJEJIbHAs TEIUIOEMKOCTh BEIECTBA,
ylenbHas TEIJIoTa IUIABJIEHUs, ylIeJIbHas TeIioTa napooOpa3oBaHus, yaedbHas TEIUIOTa CrOpPaHus
TOIUIMBA, KOA3()(UIMEHT NOJE3HOro JeHCTBUSA TEIUIOBOM MalllMHBI, OTHOCHUTENIbHAs BIIA)XXHOCTb
BO3/yXa, OJJIEKTPUYECKUH 3apsi, cujla TOKa, 3JEKTPUYECKOE HANpsDKEHUE, CONPOTUBIICHUE
IIPOBOJIHUKA, YAEIbHOE CONPOTHUBIIEHUE BEILECTBA, pab0Ta M MOIIHOCTh JIEKTPUUYECKOI'O TOKa),
IIPU ONMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHHA CMBICI UCIOJIb3yEeMbIX BEIMYUH, 0003HAYECHUS
U €IUHULBl (PU3NYECKUX BEJIUYMH, HAXOIUTh (OPMYIbI, CBSA3bIBAIOIIME IAHHYIO (PU3HUECKYIO
BEJIMYUHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH IpaUMKU H3YYEHHBIX 3aBHCHMOCTEN (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTb CBOWCTBA TeJl, (PU3MUYECKHE SBJIEHUS U IPOLECCHI, HCHOJb3Yysl OCHOBHBIE
MOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHMs BEIECTBA, MPUHIMII CYNEPHO3ULIUU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa 11 ydacTKa [eNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs SHEPTUH, IIPU ATOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIIMChIBATh €0 MaTeMaTHYECKOE BhIPaKEHUE;

OOBSCHATh (PU3UYECKUE IPOLECChl U CBOWCTBA TN, B TOM 4YHUCIE€ M B KOHTEKCTE CHUTYaIUii
MIPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBbIABIATh IPUUYUHHOCIEJICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe M3 1—2 JOrMYecKMX IaroB ¢ Omnopoil Ha 1-2 M3ydeHHBIX CBONCTBAa (PU3MUECKHX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud B 2—3 JeHCTBUSA, UCMOJB3YS 3aKOHbI U (HOPMYIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a/a4M 3alUChIBaTh KpPAaTKOE YCIOBHE,
BBISBJIATE HEJOCTATOK JIAaHHBIX JUId peIleHus 3aJauyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIBI,
HeoOXoAuMBbIe sl €€ pelIeHHs, MPOBOJUTH PAacYEThl M CPABHUBATH IOJyYEHHOE 3HAUYECHUE
(bu3n4ecKoil BETUYNHBI C U3BECTHBIMHU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHU (PU3UIECKUX METOJ0B, UCTIOIb3Ys
ONMCAaHUE HCCIEIOBaHMs, BBIACIATH IMPOBEPSIEMOE MPENOJI0KEHNE, OLEHUBATh IPABUIBHOCTD
nopsiika MPOBEJICHUs UCCIIeI0OBaHNUs, JIe1aTh BbIBOJIBI,



MPOBOJIUTH OMNBITBI IO HAOMIOJACHUIO (PU3MUYECKUX SBICHUH WM (DU3UYECKHX CBOMCTB Tel
(KanmuJUIsIpHBIE SIBJICHUSA, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0b&Ma, TeMIEepaTypbl, CKOPOCTH
IpoLecca OCTHIBAaHUS W HArpeBaHUs IPU HU3IYYEHUM OT LIBETa M3JIydaroleidl (Torjiomaromei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT TEMIEPATYPHI )KUJKOCTH U IJIOLIAAHN €€ TOBEPXHOCTH,
UIEKTPU3ALNA TEJl U B3aUMOJECHCTBUE AIIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJll3alllsi MarHUTHBIX IOJIEH MOCTOSHHBIX MAarHWTOB, JEHCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBUIATElNs IOCTOSHHOTO
TOKa): (POPMYIIMPOBATH MPOBEPSIEMbIE MPENOIOKEHHUS, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyI0BaHMs, OMUCHIBATH X0 OTIBITa U (POPMYIIMPOBATH BHIBOJBI;

BBIIIOJIHATH MPSMbIE H3MEPEHUSI TEMIIEpPaTypbl, OTHOCUTEIBHON BJIAXKHOCTU BO3AYXa, CHJIbI TOKA,
HaNpsOKCHUS C KCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3MUECKUX BEITUYHMH,
CpaBHUBATh PE3YIbTATHl H3MEPEHUH C YIETOM 3aJaHHON a0COJIFOTHON TOTPEIIHOCTH;

MPOBOJIUTh HWCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIMYMHBI OT JPYroid ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTb COINPOTUBIIEHUS MMPOBOJHUKA OT €0 JUIMHBI,
IUIOLIA/IA TIOTIEPEYHOTO CEYEHMS U YAEIBbHOIO CONPOTUBIICHUS BEIECTBA IPOBOJHUKA, CHUIIbI TOKA,
UYIIET0 Yepe3 MPOBOJHUK, OT HAPSDKEHUS Ha MIPOBOJHUKE, UCCIIEIOBAHNE MTOCIIEIOBATENLHOTO U
MapajuieIbHOTO COETUHEHUI MPOBOJHUKOB): MJIAHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHMUsI, Cenysl MPEeUIOKEHHOMY IUIaHy, (PMKCUpPOBAaTh pPe3yJabTaThl MOITYYEHHOMN
3aBUCHUMOCTH B BUJI€ TaOJIMI U TPpapUKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;
MIPOBOJUTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKHX BEJIWYUH (yAeTbHas TEIIOEMKOCTh BEIIECTBa,
COMPOTHBIIEHUE TMPOBOJHMKA, pabOTa U MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAHUPOBATh
U3MepeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAyS MNPEUIOKEHHOW HHCTPYKLUHH, U
BBIYMCIISATH 3HAYCHHUE BEJINYMHBI,

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpH padoTe ¢ 1a0opaTOpHBIM 000PYAOBAHUEM;
XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOPOM
Ha MX omMucaHus (B TOM YHCIE: CHCTeMa OTOIUIEHHUsS JIOMOB, T'MIPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETpP, CYETUYMK DSJIEKTPUYECKON 3HEPruu, 3JIEKTPOOCBETUTEIbHbIE NPHOOPHI,
HarpeBaTesbHbIE IEKTPONPUOOPH! (IIPUMEPHI), INEKTPHUUECKUE MPEIOXPAHUTEINH, DIEKTPOMArHMUT,
JIEKTPOJBUraTellb MOCTOSHHOIO TOKA), UCMOJb3Ys 3HAHHUA O CBOMCTBaX (PM3NYECKUX SBICHUHA U
HE0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M HM3MEpUTENbHbIE NPHOOpPHI MO CXeMaM H
CXEMAaTUYHbIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUIraTelb
BHYTPEHHEI0 CrOpaHMsl, IEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JIEKTPUUECKUX ILenen ¢
MIOCJIEI0BATEIbHBIM U NapajlIe/IbHbIM COCTMHEHUEM AIIEMEHTOB, pa3iinyasl yCJIOBHbIE 0003HAaYEeHUs
3JIEMEHTOB JIEKTPUYECKUX LieNeil;

IPUBOAUTE IpPUMEpPHl (HAXOAUTh HHGPOPMALMIO O IpUMEpax) MPAKTUYECKOIO HCIOJIb30BAHUS
(Gu3nYecKuX 3HaAaHUH B MOBCEIHEBHOW XU3HM /s oOecredeHus: 0e3011acHOCTH MpH OOpalleH ! ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsi U COONIONEHHS HOPM
HKOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOIIEH Cpefie;

OCYLIECTBIATh MOMUCK HMHpOopManuu ¢(uU3nYeckoro cojepxkanusd B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HaHUM U MyTEM CpPaBHEHUS JOIOJIHUTENIBHBIX UCTOYHUKOB BBIICIATh UH(POPMALIHIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET ObITh HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUil  HAay4HO-NOMYJSIPHYIO  JIUTEPaTypy
($U3MYECKOro coJiepkKaHus, CIPaBOUYHbIE MaTepUalIbl, pecypchl ceTu VHTepHeT, BlafeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHHs, 00001as nHpopMalmo U3
HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COJEp’KaHMs, B TOM 4YHCIE IyOJMYHO MPEJCTaBIATh
pe3yIbTaThl MPOEKTHOW MIIM MCCIIEN0BATENBCKON JESITEIbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, CONPOBOXK/JIATh BBICTYIIJICHUE IPE3EHTAIUEH;
IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB W HCCIENOBAaHUN (DPM3NYECKUX IPOLIECCOB pPACHpPEesiTh
00513aHHOCTH B TPYIIEe B COOTBETCTBHM C MOCTABJIECHHBIMHU 3aJauaMH, CIEIUTH 3a BBIOJIHEHUEM
IUIaHa JIMCTBUH M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIH BKJIaJ B
JESITEIbHOCTh I'PYIIbI, BICTpauBaTh KOMMYHMKaTUBHOE B3aUMOJECHCTBHUE, MPOSBIISAI TOTOBHOCTh
pasperiatb KOH(QJIUKTHL



K xoHiy o0y4eHus: B 9 kiiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI OTpaxaThb

c(OPMHUPOBAHHOCTD y OOYHAIOIIUXCS YMEHUI:

HUCITIOJIB30BAaTh IIOHATUA: CUCTEMaA OTC‘-IéTa, MaTepuajibHasd TOYKaA, TPACKTOPHA, OTHOCUTCIBHOCTH
MEXaHMYECKOTO JIBMKEHUs, nedopmarus (ynpyras, IiIacTHUecKasi), TPeHUE, HEHTPOCTPEMUTENBHOE
YCKOpPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP THKECTH, a0COIIOTHO TBEPIOE TENO, IICHTP TSHKECTH
TBEP/IOTO Tella, pABHOBECUE, MEXaHUUYECKUE KOJICOaHUS M BOJHBI, 3BYK, HH(PaA3BYK U yIbTPA3BYK,
QJICKTPOMArHUTHBIC BOJIHBI, mIKajia SJICKTPOMAIrHUTHBIX BOJIH, CBCT, 6HH30pyKOCTB nu
AAaJIbHO30PKOCTb, CICKTPbI MCIIYCKAHUSA W IIOTJIOIICHUA, anb(ba, 66Ta- U ramma-usydCHusd,
H30TOIIbI, AACPHAA SHCPIreTHUKA,

paznuuaTh  sIBJICHUS  (paBHOMEPHOE H  HEPaBHOMEpPHOE  MPSMOJMHEHHOE  JBUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBU)KCHHE, CBOOOTHOEC IMMAJICHUE Tell, PABHOMEPHOES JIBHIKCHHE
II0 OKpPYXHOCTH, B3aHMOI[eI>'ICTBI/IC TCJI, PCAKTUBHOC IBHIXCHUC, KoJIe0aTeIbHOE JIBHUXKCHUC
(3aTyxaromme W BBIHY)KICHHBIC KOJCOaHWs), pe30HAHC, BOJHOBOE JBHIKCHHE, OTPAXKCHHE 3BYKa,
MPSMOJIMHEHHOE pacpoCTpaHEHHUE, OTPAXKCHWE W TMPEIIOMJICHWE CBETa, TOJHOE BHYTPEHHEE
OTpaXCHHE CBETa, pa3jioKEHHEe OEeoro CBETa B CIEKTP M CJIOXKEHUE CIEKTPAIBHBIX I[BETOB,
aucnepcuss CBETa, CCTCCTBCHHAA pPaJUOAKTHUBHOCTb, BO3HHUKHOBCHUC JIMHEUYaTOTO CIICKTpa
U3JIy4yeHHUs) N0 OMHCAHUIO MX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
naHHOE (PU3UUECKOE SBJICHHUE,

pacrno3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY)KAIOLIEM MHUpE (B TOM YHCIIE
CbI/ISI/I'—IeCKI/Ie SABJICHUA B NPUPOAC: MPUITUBBI U OTJIMWBBI, IBUXXCHUC IIJIAHCT Comnneunon CHUCTEMHBI,
PEAKTUBHOC JBUKCHHEC JXUBBIX OPraHM3MOB, BOCIHPHATUC 3BYKOB XHBOTHBIMH, 3CMIICTPACCHUC,
CEeICMHUYECKHE BOJIHBI, IYHaAMH, 3X0, OIB€TA TCJI, OIITUYCCKUEC SABJIICHHUA B IIPHUPOJC, OHMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIbBTPA(QUOJIETOBOTO W PEHTICHOBCKOTO W3JIyYCHUH, €CTeCTBEHHBIN
paavoaKkTUBHBIN (POH, KOCMUYECKHE JIy4d, PaAHMOAaKTUBHOE W3Iy4YEHHE MPHUPOJHBIX MHUHEPAJIOB,
NecTBHE paJMOAKTUBHBIX M3JIy4eHHH Ha OpraHU3M 4YeJoBeKa), IpU I3TOM [EpPEBOJUTH
MPAKTUYECKYIO 33/1ady B y4eOHYIO, BBIJICIATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKU) (U3HUECKUX
SIBJICHUH;

OTHCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (U3NYECKUE SBICHUS, UCHOJB3YsS (U3NUECKUE BETUUMHBI
(cpeoHsis W MrHOBEHHAas CKOpPOCTh Tejla TP HEPaBHOMEPHOM JBUKEHHH, YCKOpPEHHE,
nepeMeleHue, myTh, YriaoBasi CKOpOCTb, CUJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHMs, BeC Teja, HMMIIYJIbC Teja, HMIYJIbC CHJIbI, MEXaHUYecKas paboTa Hu
MOIIIHOCTbh, MOTEHIMAIbHAS YHEPIHsl Tella, MOJHITOr0 Haj MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS
SHEpPrusi CKATOW MPYKUHBI, KHHETHUYECKas SHEPrus, MOJIHAsS MEXaHUYecKas SHEeprusi, mepuoi u
YyacToTa KoJieOaHMii, AJMHA BOJIHBI, FPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb
MIPEJIOMIICHHUS CPEJibl), IPH OMUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI HUCIOJIB3YEMbIX
BEJTMYMH, 0003HAUEHUS M €AUHULIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3yUYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOWMCTBA Tell, (U3NUYECKUE SIBIICHUSI U MPOLIECCHI, UCIOB3Ys 3aKOH COXpPaHEHHS
SHEPruM, 3aKOH BCEMUPHOTO TATOTCHHUSI, MPUHIUI CYNEPIO3UIMH CHJI, IPUHIIUIT OTHOCUTEIHHOCTH
lanunest, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEIIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsAJOBOIO U MACCOBOIO YHCEN MPH SIEPHBIX PEAKIUAX, MPH 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3UYECKUE TPOIIECCHl M CBOMCTBA Tel, B TOM YHWCIE W B KOHTEKCTE CHUTyallui
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPHUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHEeHHEe M3 2-3 JIOTMYECKUX INaroB C OMOpoil Ha 2-3 HM3YYEHHBIX CBOMCTBA (PU3MUECKHX
SIBJIICHUH, GPU3UYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3a/1a4u (OTHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIB3YS 3aKOHBI U
(dbopMyIbl, cBs3bIBAIONINE (PU3NUECKIE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a[aui 3alKChIBATh
KpaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME MM W30BITOYHBIE JAaHHBIC, BBIOMPATh 3aKOHBI W
dbopMyInbl, HEOOXOMUMBIE MMl PEIICHUs, MPOBOIAUTH PACYETHI M OILEHUBATH PEATUCTUYHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

pacmno3HaBaTh MpoOIEMBbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PU3HUECKUX METOOB, UCIIOIB3YS
OTIFICAHWE WCCIICJIOBAHMSI, BBIICTATH MPOBEPSIEMOE TMPEANOJIOKEHUE, OICHUBATh MPABUIBLHOCTD



NopsiZiIka TMPOBEACHUS  HCCIECNOBAaHUS, JeNaThb BbIBOJBL, HMHTEPIPETUPOBATH  PE3YNIBTATHI
HaOJII0ICHUI U OIIBITOB;

MPOBOJIUTH OMNBITBI IO HAOMIOJACHUIO (PU3MUYECKUX SBICHUH WIM (DU3UYECKHX CBOWCTB TeEl
(u3ydyenue BTOporo 3akoHa HbIOTOHa, 3aKOHa COXpAaHEHHMS SHEPIHH, 3aBHCHUMOCTH IE€pPHOJA
KoJIe0aHUN MPY>KUHHOTO MasiTHUKAa OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTMTYIBI MaJIbIX KOJIeOaHUH, MPSMOJIIMHEHHOE PaCIpOCTpaHEHHE CBETa, PA3JIOKCHHE OElIoro
CBETa B CIIEKTpP, U3yYCHHE CBOMCTB M300paK€HUs B IUIOCKOM 3€pKajie M CBOMCTB M300paKeHHUs
npeaMera B coOHMparomiel JTHH3e, HaO0JCHNE CIUIOMIHBIX U JMHEWYaThIX CHEKTPOB M3IYUCHUS):
CaMOCTOSITEIIEHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 000pYIOBaHMS, ONMHCHIBATH XOJ
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

MPOBOJIUTh TPU HEOOXOJAWMOCTH CEPUI0 TPSMBIX H3MEPEHHUH, Ompenenss CpeaHee 3HaueHHe
u3MepsieMoil Benmn4uHBI ((DOKYCHOE pacCTOsIHHE COOHMparomield JHMH3BI), 0OOOCHOBBIBATH BHIOOP
croco6a u3MepeHus (M3MEPUTEITBHOTO TPrOopa);

MIPOBOJIUTh HCCIIECJIOBAaHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYMH C WCIIOJIB30BaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM IBIDKEHHH O€3 HadallbHOU
CKOpOCTH, TIeproJia KoJeOaHWi MaTeMaTH4ecKoro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTrja
OTPaKEHHsI CBETa OT yIjla TaJeHWs W yrila TPeJOMIICHHS OT yria TaJeHHs): IUIaHUPOBATh
HCCIIE/IOBaHUE, CAMOCTOSITENIbHO COOMpATh YCTAHOBKY, (DHKCHpPOBATh PE3YNIbTAThl TOIY4YEeHHOU
3aBHCUMOCTH (PM3MUYECKUX BEJIWYHH B BUJAE TaOIHIl M rpadUKOB, J1€IaTh BHIBOJBI MO Pe3yiIbTaTaM
UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpeHUs] (PM3MUYECKHX BEIWYHH (CPEIHSS CKOPOCTh M YCKOpPEHHE Tela
NpH PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO TMAaJIeHHS, >KECTKOCTH TPYKUHHI,
KO3 (UIIMEHT TpPeHUs CKOJbXKEHHs, MexaHudeckas paboTa M MOLIHOCTh, YacTOTa M TEPUOJ
KoJIeOaHWH MaTEeMaTHYECKOTO W MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIEH JTUH3HI,
paIMOaKTHBHBIN (OH): TUIAHHMPOBATH W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITOJIHATh U3MEPEHUs, CIEAysl NMPEAI0KEHHON MHCTPYKLUMHU, BBIYMCIATh 3HAYEHHUE BEJIIMYMHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl C YUETOM 3alaHHOM MOTPEIIHOCTH U3MEPEHU;
coOJr01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH IIPH paboTe ¢ 1ab0paTOpHBIM 000pyA0BaHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKUM U3YYEHHBIX (U3MUECKMX MOJeNel: MarepuanbHas TOUKa,
a0COJIIOTHO TBEPAOE TENO, TOUEYHBIM MCTOUHUK CBETA, JIyd, TOHKAas JIMH3a, IUIAaHETapHas MOJENb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

XapaKTepU30BaTh MPUHIMIILI ASHCTBUS U3YYE€HHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OOpoi
Ha UX ONHUCaHMs (B TOM 4YMCIE: CHUAOMETP, JaTYMKU IOJIOXKEHUs, PAacCTOSHUS U YCKOPEHUs,
pakeTa, 3X0JI0T, OUKH, NIEPUCKOII, (oToaIapaT, ONTUYECKUE CBETOBO/bI, CIIEKTPOCKOII, TO3UMETD,
Kamepa BuibcoHa), MCHOJB3ys 3HAHUS O CBOWCTBAaX (DM3MYECKUX SBICHUH U HEOOXOJMMBbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM HM3YYCHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPU peIIeHUH y4eOHO-IPaKTHUYECKUX
3ajay, ONTHUYECKHE CXEMbI I MOCTPOEHHUs M300pa)KeHHH B IUIOCKOM 3epKaie M coOuparorei
JIMH3E;

IPUBOAUTH HpPUMEpPbl (HAXOAUTh WHGOPMALMIO O HpUMepax) MPAKTUYECKOIO HCIOJIb30BAHUS
¢u3nyecKux 3HaHUN B TMOBCEIHEBHOW XU3HM /s oOecredeHus: 0e3011acHOCTH MpH OOpaIleHuH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsl U COONIONEHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKaIOIIEH Cpefie;

OCYIIECTBIATh MOUCK HH(pOpMAMK (HU3UUECKOro cojep)kaHuss B VHTepHETe, caMOCTOSITEIbHO
(dopMynupys MOMCKOBBIM 3ampoc, HAXOJUTh IyTH ONPEIETICHHUS TOCTOBEPHOCTH IOJYYEHHOMH
nH(pOpMaIUK Ha OCHOBE UMEIOLIMXCS 3HAHUN U TONOJHUTEIbHBIX UICTOYHUKOB,;

UCTOJb30BaTh MPHU  BBHIMOJHEHUMM YYEOHBIX 3aJaHUil  HAay4HO-TIOMYJSIPHYIO  JIUTEpaTypy
(GU3NYECKOro coJiepkKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BlaaeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbKUX HMCTOYHUKOB (DPU3UYECKOTO COJICp)KaHUs, MYOJMYHO NPEICTABIATh Pe3yabTaThl
MIPOEKTHON MIJIM UCCIIE0BATENBCKON AESITEILHOCTH, IPU ITOM I'PaMOTHO HMCHOJIb30BATh U3yYEHHBIH
MOHATUHHBIN anmnapaT U3y4aeMoro paszena (GU3MKU U CONPOBOXKAATh BBICTYIJICHUE Mpe3eHTaluei
¢ y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosauvecTBO 4yacoB DJIeKTPOHHBbIE
w/n HaunmeHnoBaHue pa3ae/ioB Beero Kowrp. | Mpakr. (undposbie)
U TeM NMPOrpaMmbl o0pa3oBaTe/ibHbIE
padoTsl | padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
11 Crtpoenue u CBOICTBa 7 bubnuoteka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
1.2 | Tennoseie mpouecce! 21 1 S https:// m.edSO(])_.[ ru/7f4181ce
Wroro no pazaeny 28
Pazjen 2. DiiekTpuyecKkne 1 MATHUTHBIE SIBJIEHH
DIIEKTPUUICCKHE 3aPSIJIbI.
2.1 3ap${>1<Ie)HHHe TCJ‘IaEI Ifx 7 1 bubmorexa [JOK
N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
29 [TocTOSIHHBIN IIEKTPUUYECKHIT 20 1 v bubnuotexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 | MaruuTHbIE ABJICHUS 6 1 15 mps://m.edsogru/7f418lce
2.4 | DneKTpOMarHUTHAS WHIYKIIHS 4 Bubmaorexa LIOK
https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 3 145
110 ITPOI'PAMME '
9 KJIACC
No Kosn4yecTBo yacos DJIeKTPOHHBbIE
/i HaumeHoBaHue pa3ieioB Beero Kowrp. | TMpakr. (undgposbie)
U TeM MPOrpaMmbl oOpa3oBarTejibHbIE
paéoThl | PpadoTHI
pecypchbl
Paznen 1. Mexanu4ueckue siBJICHUSA
11 MexaHn4decKkoe ABMKCHUE U 10 1 bubnuorexa [JOK
' crocoObI €ro OMMCAHMS https://m.edsoo.ru/7f41a4a6
N bubnuorexa [JOK
1.2 | Bsaumonclictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 | Saxombi coxpancrms 10 3 https:// m.edsoc])_.[ ru/7f41a4a6
Wroro mo pazneny 40
Pa3pen 2. Mexann4deckune KoJ1e0aHUS M BOJHBI
2.1 | MexaHnudeckue KojaeOaHust 7 3 Brbmiorexa LJOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 | MexaHUYeCKHUE BOJHBL. 3BYK 8 1 3 https://m.e dsoc])_.[ru 175412446
Wroro mo pazgeny 15
Paspen 3. DileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 2 bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Paznea 4. CBeToBbIe sIBJI€HUS
41 3aKOHBI pacpoOCTpaHEHUs 6 5 bubnmnoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI U ONITHYECKUE 6 3 bu6mmoreka [JOK
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puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Oenoro ceera B 3 2 bubnuoreka [IOK
' CIEKTp https://m.edsoo.ru/7f41a4a6
HWtoro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
51 Hcnyckanue u norjouieHue 4 1 bubnuorexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
5.2 | CTpocHHE aTOMHOTO 5/1pa 6 1 https://m.edSO(])_.[ru/7f41a4a6
bu6mmoreka [{OK
5.3 | slnepubic peakiun ! . . https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOYJIb
[ToBTOpEeHME M 0000IIEHHE
6.1 COI[ep)II()aHI/IS[ Kypca (1I)III/ISI/IKI/I 9 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
3a 7-9 xacc
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB 102 3 97
11O ITPOI'PAMME
INOYPOUYHOE IINIAHUPOBAHUE
8 kiacc
Ne Bceero gacos
/T Tema ypoxka Bcero | K. | IIp Hlara 20P
H3y4YCHUS
paboThI
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU 1 bubmorexa LIOK
https://m.edso0.ru/863f029e
Y WX OTIBITHBIC ITOATBEPIKACHHS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1 bubmorexa LIOK
https://m.edso0.ru/863f03fc
3 Moaenu TBEPAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIECTBA https://m.edso0.ru/863f0578
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTo
4 COC{[FOSIHI/Iﬁ Bemecgaa Ha OCHOBE 1 bubunorexa LIOK
. https://m.eds00.ru/863f076¢
MOJIOKEHUI MOJIEKYIISPHO-
KHHETHYECKON TEOPHHU
bubmuoreka [JOK
5 Kpucranmmaeckue u amopdHbie Tena 1 https://m. eds0o.ru/8630a50
6 CmauuBaHue U KaUuJUISIPHOCTD. 1 bu6mmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/863f0a50
7 TennoBoe pacHmMpeHue U cxaTue 1 bubmiorexa [JOK
https://m.edsoo.ru/863f0bfe
Temmneparypa. CBsi3b TeMIEpaTyphl
8 co CKO]IC:))OC”}[IIZIO TETJIOBOTO I[ISI/I)K};II)-II/ISI 1 Eubmiorexa TOK
https://m.edso0.ru/863f0ea6
YaCTHI]
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
VU3MEHEHUs BHYTPEHHEHN SHEPrUuu https://m.edso00.ru/863f1180
bubmuoreka [JOK
10| Buer Tennonepenas 1 https://m.edSO(])_.[ ru/863f143c
VYpoxk-koHpepenuus "[Ipakruyeckoe
11 | MCTOb30BAHNE TELIOBBIX CBOMCTB 1 1 bubmuoreka [JOK
BEILECTB U MAaTEPUAJIOB B LETAX https://m.edso0.ru/863f1784
sHeprocoepexeHus"
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KonnuecTBo TEIIOTHL. Y IeIbHAas

bubnuoreka [IOK

12 TEIJIOEMKOCTh https://m.edso0.ru/863f198c
13 VYpaBHEHHE TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/863fldec
JIaboparopHas paboTa
14 "UccnenoBanue SIBICHUS bubnuoreka [IOK
TEMI000MEHa MPU CMEIIMBAHUT https://m.edsoo.ru/863f1dec
XOJIOHOM U Topsiueit BoAbI"
Pacuer xonmdecTBa TEILIOTHI,
15 | HeoOXOaMMOTO IS HarpeBaHUs Tella bubumorexa LIOK
https://m.edso0.ru/863f1f72
Y BBIJICISIEMOTO MM TIPH OXJIKICHUHU
16 JlaboparopHuas padota "Onpenernenue bubmmoreka [JOK
YACIBHOM TEIJIOEMKOCTH BemiecTra' https://m.edsoo.ru/863f21ca
17 OHeprus TOIIMBA. Y ieibHas TEIIoTa bubnuoreka [IOK
CrOpaHUs https://m.edsoo.ru/863f21ca
[InaBnenue u oTBEpICBaHUE
18 | xpuCTAIUTHYECKUX I;SJ'I. VYnenapHnas Bubmorexa [JOK
https://m.edso0.ru/863f235a
TEIUTIOTA TUTABJICHUSI
19 JlabopaTtopHnast paborta "Ornpenenenue bubnuotexa [JOK
YAEIbHOW TETUIOTHI TIJIABICHHUS JIbaa" https://m.edsoo.ru/863f2a4e
20 [Tapoobpa3zoBanue 1 KOHAEHCAIIHSL. bubnuoreka [IOK
Wcnapenue https://m.edsoo.ru/863f2bac
Kunienne. Y nenpHas Temiora
21 napooOpazoBaHus U KOHJICHCAIIUH. bubnuoreka [IOK
3aBUCUMOCTbh TEMITEPATypPbl KUTICHUS https://m.edsoo.ru/863f2cd8
OT aTMOC(EPHOTO TaBIICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 | pabota "OHpGI[?J‘Iy:HI/IC PP bubmorexa LIOK
N " https://m.edso0.ru/863f2e36
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3IyXa
23 Pemenue 3aga4 Ha onpeneneHue bubnuorexa [JOK
BJIAKHOCTH BO3/IyXa https://m.edsoo0.ru/863f2f8a
[IpuHIMIBI PaOOTHI TETJIOBBIX
24 Lufnra];enep"f.pﬂapOBaﬂ TypOuHa. Enbmrorexa IIOK
https://m.edsoo.ru/863f3214
JIBurarenb BHYTPEHHETO CropaHus
KII TermoBoro aBuratess.
25 TGHZJ['IOBBIC I[BI/IFafCJ'II/I U 3aIuUTa bubmorexa LIOK
" https://m.edso0.ru/863f3372
OKpYy>Karolel cpesipl
26 3aKOH COXpaHEHUS U IPEBPAILLECHUS bubnuoreka [JOK
SHEPIruH B TEIJIOBBIX MPOIEccax https://m.edsoo.ru/863f3764
[ToaroToBka K KOHTPOJILHOU paboTe
o7 | MO TEME "TeroBbIe SIBJICHUS. bubmuoreka [JOK
N3MeHeHune arperaTHbIX COCTOSHUN https://m.edsoo.ru/863f38ae
BelecTna"
KonTponsnas pabota no Teme
28 "TGHJI;OBHC }IBJI?ICHI/I}I. N3menenune bubmiorexa [JOK
N " https://m.edso0.ru/863f3b06
arperaTHeIX COCTOSTHUM BEIIEeCTBA
29 Onektpusanus Ten. [[Ba pona bubnuoreka [JOK
JJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/863f3cbe
VYpok-uccnenosanue "IneKkTpusanus
30 TCI?I HH,Z[yKI.[IfefI U 1IpU P bubmiorexa LHOK
" https://m.edso0.ru/863f3f20
CONPUKOCHOBEHUH
31 B3aumoelicTBre 3apsKeHHBIX TEll. bubnmnoreka [JOK
3akoH KynoHna https://m.edso0.ru/863f4128
32 | DnekTpuyueckoe mole. Eubmiorexa LTOK

https://m.edsoo0.ru/863f4312
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HanpsikeHHOCTD 3JIEKTPUYECKOTO
nons. [IpuHnmn cynepnosunuu
AIEKTPUYECKUX TTOJIEN

Hocurenu snekrpuyeckux 3apsaos.

33 | DnemenTtapusli 3apsa. CtpoeHue
aToma
34 [IpoBOAHMKY U AUDIEKTPUKH. 3aKOH bu6mmoreka [{OK
COXpPAaHEHUS JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bubnuotexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3aPsJI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 |c ecI;BOBaHI/Iﬁ I/ICTgIIHI/IKI/I bubmmorexa [JOK
yi ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 | JleiicTBHSI SIEKTPHUECKOTO TOKA bubmorexa LOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 | nyIeKTPUYECKOro IMOJIsI Ha 1
TIPOBOJIHUKY U JUDJICKTPUKH"
39 DneKTpUyecKui TOK B MeTaJuIax, bubnuoreka [JOK
KUJKOCTSAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1emnb U €€ COCTaBHbIC
JacTH
Cuna toka. JlaboparopHas pabota
41 | "Usmepenue u elf" J'II/Ip OBaIl:I/Ie CHJIBI 0,5 bubmrorexa IJOK
" p PEryup ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HANIPSIKEHHUE.
Boasrmerp. JlaboparopHas paboTa bubnuorexa [JOK
42 |, 0,5
H3mepenue u perynmpoBaHue https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"
ConpoTuBieHrE MPOBOTHUKA. bubnuoreka [JOK
43 _
VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paborta "3aBUCHMOCTH
BIEKTPUUECKOTO COMPOTUBIICHUS bubnuoreka [IOK
44 1 -
MPOBOJIHUKA OT €r0 JIJIMHBI, TIOMIAI1 https://m.edsoo.ru/ff0aa738
MOTMEPEYHOI0 CEYeHUI U MaTepuaia”
3aBUCUMOCTD CHJIBI TOKA OT
45 | ganpsoxenus. 3akod OMa s bubnorexa LIOK
p ) https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 | Toka I/Ii €ro yepes pe3sucTop, oT 1 bubanorexa LIOK
> MAYIH pe3 b P, https://m.edsoo.ru/ff0aa04e
COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U apasuieIbHOE
COEJIMHEHUS TIPOBOIHUKOB
JIabopatopHas pabota "IIpoBepka
IIpaBUJIA CIIOKEHWS HAIPSHKEHUN MTPH bubnuoreka [IOK
48 1 -
IOCJIEI0BATEIBHOM COEIMHEHUN https://m.edsoo.ru/ff0aaab8
JIBYX p€3UCTOPOB"
JIaGopatopHas pabora "IIpoBepka
IIpaBUJIa [yl CUJIbI TOKA IIPU bubnuorexa [IOK
49 1 :
IapajuieIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos”
50 Pemienue 3agau Ha mpuMeHeHUe bubnmnoreka [JOK

3akoHa Oma JAJId pa3JIndHOToO

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA ITPOBOJAHNKOB

51

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubmuoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaboparopHuas padota "Onpenenenue
pabOThI ¥ MOIITHOCTH 3JIEKTPHUECKOTO
TOKa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DJNEeKTpUYECKUE e U MOTPeOnuTen
AIIEKTPUYECKON YHEPTUU B OBITY.
KopoTtkoe 3ambikanne

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPUUYECKUE 3apsiibl.
3apspKeHHBIC TeJa U X
B3aumoaercTBus. [locTOSTHHBIN
AJIEKTPUYECKHM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbHas pabora no teme
"DnexTpuueckue 3apsapl.
3apspKeHHBIC Tella U X
B3auMozecTBrA. [10CTOSIHHBIN
AJIEKTPUYECKHM TOK"

bubmmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX
B3anMMOJICHCTBHE

57

Ypok-uccnenoanue "N3yueHne
[OJIEN TIOCTOSHHBIX MAarHUTOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe 1ojie. MarauTHoeE o€
3eMIIH ¥ ero 3HaueHue s >KU3HN Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTena. MarautHoe nose
ANEKTPUIECKOTO TOKa MarHuTHoe
T10JI€ KATYIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHne 3IEeKTPOMArHiTOB B
texHuke. JlabopaTropHas pabora
"U3ydyeHue nerlcTBUS MarHuTHOTO
T10JI HA MPOBOJIHUK C TOKOM"

0,5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb IOCTOSIHHOTO
toka. Mcnonbs3zoBanue
AIIEKTPOABUTaTENNeH B TEXHUUECKUX
yCTpOICTBaxX U Ha TPAHCHOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue u u3yueHue
paboTHI AMeKTpoABUTaTE"

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

62

OnbiThl Papajes. 3aKoH
3NEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenna

63

OnexrporeHepaTtop. CriocoOsl
MIOJTYYEHHS DIIEKTPHUUECKON SHEPTHH.
DJEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

64

[ToaroToBKa K KOHTPOJBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U
MAarHuTHbIE IBIEHUS"

65

KonTponpHast paboTa mo Teme
"DJIeKTpUUECKHE U MarHUTHBIE
siBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. PaboTta ¢ Tekcramu

bu6mmoreka [JOK
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o teme "TeroBbie siBieHus"

https://m.edsoo.ru/ff0accbe

Pesepubliit ypok. PaboTta ¢ Tekcramu

67 | mo teme "TlocTosTHHBIN 1 1
anektpudeckuil Tok". Ilpom. arrecr.
68 PesepBHblil ypok. PaboTa ¢ Tekcramu 1 bubnuorexa [IOK
1o Teme "MarauTHbIe sBICHUS " https://m.edsoo.ru/ff0acdc6
OBIIEE KOJIMYECTBO YACOB IO 68 4 145
MPOTPAMME
9 kJy1acc
No Bcero wacos
n/m Tewma ypoxka Bcero | K. | IIp Jlata 20P
U3y4YeHUs
paboThl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
2 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHHMYECKOTO IBWKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IpsAMOJIMHEHOE 1 bubnuoreka [JOK
JNIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHOE
4 nekeHue. CpeaHsiss © MTHOBEHHaAS 1
CKOPOCTh
5 [IpsmonrHelHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JABM)KCHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabora "OmpeneneHue
7 YCKOpPEHHMS TeJa Mpu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 11ockoctu"”
8 CBoOoanoe nagenue teil. OnbITH 1
lanunes
PaBHOMepHOE ABIKEHHE TIO
9 okpyxxHocTu. Ilepuon u yacrora 1 bubnuoreka [JOK
oOpatenus. JIuneitnas u yriaonas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 | HenTpocTpeMHUTENHHOE YCKOPEHHE 1
11 Ilepselii 3akoH HeroToHa. BekTop 1 bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HerotoHa. 1 bubnuoreka [IOK
PaBHOielicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. 1 bubnuoreka [IOK
Cynepnosunus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3agau Ha mpuMeHeHUe 1 bubnmnoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnmnoreka [JOK
15 | Cuna ynpyrocru. 3axon I'yka 1 https://m.edSO(])_.[ ru/ffOaeca2
16 Pemrenne 3agau no reme «Cuia 1
yIPYTOCTH»
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JIaboparopHas pabota

17 | «OnpeneneHue >KeCTKOCTH bubnmorexa LIOK
https://m.edsoo.ru/ff0aee28
MPYXUHBDY
bubmuoreka [IOK
18 | Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mo teme «Cuia bubnuoreka [IOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHuas padota "Onpenerenue bubmmoreka [JOK
KO3 HIIMeHTa TPEHHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amga4 no teme "3aKoHBI
21 | Herorona. Cuna ynpyroctu. Cuna bubmnorexa [JOK

TpeHus"

https://m.edsoo.ru/ff0afb8e

22

CI/IJIa TSIOKECTU U 3aKOH BCCMI/IpHOFO
TATOTEHUS. Y CKOpPEHHE CBOOOHOTO
IMagaCHUuA

bu6moreka [IOK
https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "JIBukeHue Ten

23 | BOKPYT T'paBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no teme "Cuna
bubnuoreka [JOK
24 | TSDKECTH M 3aKOH BCEMHPHOTO 1

TIroreHus"

https://m.edsoo.ru/ff0af5f8

[IepBas kocMu4eckasi CKOpOCTb.

bu6moreka [IOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaNbHON TOUKHY.

26 AOGCOTIOTHO TBEPIOE TEIIO. bu6moreka [IOK
PaBHOBecue TBEpIOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OCBIO BpalllCHUS

27 | Mowment cuibl. LleHTp TsDKECTH

28 Pemenue 3agau o reme "MomeHT bubnuorexa [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJBHOU paboTe

29 | oo ?eMe ”MexaHqu?cme I[BI/II:KCHI/IG. bubmiorexa LIOK

. " https://m.edsoo.ru/ff0b0408
BiaumoneiictBue ten
KounTpombnas pabora no teme
30 "MGXI;HI/I‘ICCK(I))C IBIKEHUE. bubnorexa LIOK
N " https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
Nmnynec tena. UMnynbse cuibl.

31 3aKOH COXpaHEHUs UMITYJIbCA. bubnuoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aMMO/ICIICTBHE

32 Pemenue 3aga4 no reme "3akoH bubmuoreka [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK

34 | Mexanunueckas paboTa 1 MOIIIHOCTh https://m.edsoo. ru/ffob0as4
PaboTa cumbl TSHKECTH, CHITBI bubmuoreka [JOK

35 _

YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas paboTa

36 «OrnpeneneHue padOThI CUITbI TPEHUS
MIPY paBHOMEPHOM JIBI)KEHUU Tela
110 TOPU30HTAIBHOMN OBEPXHOCTID)

37 CBsi3b HEprun 1 paboTHI.

[ToTeHnmanpHas SHEPTUs
38 | Kunernueckas sHeprus. Teopema o bubnuorexa [IOK
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KMHETUYECKON SHEPrUU

https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUs SHEPTUH B

39
MEXaHUKe
40 JIaboparopHas pabota «/3yueHune bubnmoreka [JOK
3aKOHA COXPAHEHUs YHEPTUM» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe ABMIKEHHE U €TI0 bubnuoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxarolue KoJeOaHusl. bubnuotexa [JOK
Brinyxennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKnii U NpyKUHHBINA
MasITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 | mepuopa KoyieOaHUN OT KECTKOCTH EH@.IHOTeKa HOI;
HPYKUHBL H MACCh] FPy3a» ttps://m.edsoo.ru/ff0b197a
45 [IpeBpamienue 3HEpruu npu
MEXaHUYECKUX KOJIeOaHMsIX
JlaboparopHas padoTa
46 <<OHpI;JICJII€)3HI/I€ E)IaCTOTI)I U TIepro/ia BH6J_IH0TeKa HOK
N https://m.edsoo.ru/ff0blaec
KOJICOaHUH TIPYKUHHOTO MasSTHHKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH TIepHOIa KOJeOaHmit bu6moreka [IOK
rpy3a, HOJABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacCHI Tpy3a»
Mexannueckue BoJIHbI. CBOKCTBA
48 | mexannveckux BoJH. [IpoonsHBIC 1 BH6J_IHOTeKa LOK
HOMEpEUHbIE BOJHbI https://m.edsoo.ru/ff0b21fe
Ypoxk-koupepennus "MexaHnueckue
49 | BOJIHBI B TBEPAOM TeEJIC.
CelicMn4ecKue BOJIHbI"
50 3Byk. Pacnipoctpanenue u
OTpa)keHHE 3BYyKa
Ypok-uccnenopanue "Habnronenune
51 | 3aBUCHMMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
59 I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC
53 Ypok-koHbepeHius "YnbTpa3ByK U bubnuoreka [JOK
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToarotoBka K KOHTPOJBHOM paboTe
54 | mo Teme "3aKOHBI COXpaHEHUSI. Et?r?sJ'I/I;Ir(r)lT:cIiﬁ)c])lr?/IISfObZSfO
MexaHnnyeckue Koye0aHus ¥ BOJHBI" T '
KonTposbHas paboTa no teme
55 | "3aKoHBI COXpaHEHHUSI.
MexaHnyeckue Koyue0aHus ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 | CBoiicTBa SIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "[kana
5g | 2IEKTPOMATHHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 3I€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ11 COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenne
59 | CBOWCTB 2EKTPOMArHUTHBIX BOJH C bubmorexa LIOK

MIOMOIIIbI0 MOOMIIBHOTO TeseoHa"

https://m.edsoo.ru/ff0b2c6c
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Pemenue 3agau Ha onpeneneHue

60 | 4acTOTHI M JUTHHBI
3JIEKTPOMArHUTHOM BOJIHBI
DneKTpOMarHuTHast IPpUpPOJa CBETA.

61 CKOpOIZTB CBETA. Bomli)ogblg CBOWCTBA bubnmorexa LIOK

https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceta. [IpsamosnHeitHoe
62 | pacnpocTpaHeHue CBETa. 3arMeHus bubmorexa [JOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXE€HUS CBETA. 3epKaja.
63 PemeHHepsazIaq Ha anMeHerl)me bubnmorexa LIOK
https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHMsI CBETA

64 [Ipenomnenue cBeta. 3aKoH bubnuorexa [JOK
MPETOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTpAKEHUE

65 | CBETa. Hcnons3oBaHKE MOJHOTO bubnuoreka [IOK
BHYTPEHHETO OTPAKEHUSI B https://m.edsoo.ru/ff0b3c5¢c
ONTUYECKUX CBETOBOJIAX
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTJia

66 | mpeIoMIIEHHUSI CBETOBOTO JIyda OT
yIJla [aJIeHUs] Ha TPaHMIIEe "BO3AyX-
cTexao""

Ypoxk-koupepennus "HcnonpzoBanue
g7 | TOTHOTO BHYTPEHHETO OTPAKECHNS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS
CBsI3p"
bu6moreka [IOK
68 | JIunzbl. OnTHyeckas cuiia JUH3BI https://m. edsoo.ru/ffOb3f2c
69 | [locTtpoenne n3o0pakeHU B TMH3AX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpezaenenue

70 (OKYCHOTO paccTOSTHUS U bubnuorexa LIOK
ONTHYECKOM CHIIBI coOMparomen https://m.edsoo.ru/ff0b4206
JIMH3BI"

Ypok-koHpepenius "OnTuyeckue bubnuoreka [IOK

71 " _

JINH30BBIC TPUOOPHI https://m.edsoo.ru/ff0cOa7e
I'ma3 xak onTuyeckas cucrema. bubmuoreka [JOK

72 _
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenus "ledexTs
3penus. Kak coxpanuth 3peHue"

Pasnoxxenue 6enoro cBeTa B CIIEKT.

74 Onbitel HetoToHa. Crnoxenue bubnuoreka [JOK
CIIEKTpabHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JIaGopatopHas padota "OnbIThl MO

a3J10)KEHHUI0 OEJIOro CBEeTa B CIEKT
75 E BOCHPUSITHIO 1IBETA MTPEIMETOB H[I))I/I bubmiorexa [JOK
https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJICHUU Yepe3 [IBETOBbIC
bunbTpe"
VYpok-npaktukyM "BosHOBbIE

76 | cBoiicTBa cBeTa: AucIepcus,
unTepdepenius u nudpaxus’

77 Omnsitel Pezepdopraa u nmnanerapHas bu6nunorexa LIOK

MOJCJIb aTOMa

https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

ITocrynater bopa. Moznens aroma

78
bopa
HcnyckaHue U MOTJIOEHUE CBETA

79 aTOMyOM KBanThI JII/I]:IleﬁanLIe bubnmorexa LIOK

: ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550

81 | PannoakTUBHOCTP U €€ BUJIBI bubnmorexa LIOK

https://m.edsoo.ru/ff0c1672
CrpoeHue aTOMHOTO si/1pa. bubnuorexa [JOK

82 _

Hyxknonnas moxnens https://m.edsoo.ru/ff0c18ac

83 PapnoakTuBHBIE ITpEBpaILICHUS. bubnuotexa [JOK
N3o0T01B! https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau o reme: bu6moreka [IOK
"PagnoakTiBHBIE IPEBpaLICHUS" https://m.edsoo.ru/ff0clb4a

85 | Ilepuo mosrypacmasa
Ypok-koH(pepeHus

86 "lfa I/IO'clKT(EIBIiH)I;I U3JIyYCHHS B bubmorexa LOK

! yi " https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEUITMHE, TEXHUKE
SnepHbie peakiuu. 3aKOHBI
87 ccilx paHeHESI 3aHsI OBOTO ¥ MacCOBOTO bubmorexa LIOK
P Pl https://m.edsoo.ru/ffOc1c58
YUCEI
DHeprus CBI3U aTOMHBIX sifep. CBs3b bu6moreka [IOK

88 _

MAacChbl M1 SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a 1 ieneHus sSaep. bubnuorexa [JOK
Wctounnku sHeprun CoHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

g1 | 2HepreTuka. HevictBust
PaIMOaKTUBHBIX U3TydEeHUN Ha
JKUBBIC OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe

gp | 1o Teme "DEeKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHbIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIeHUS"

KontponbHas padoTa o teme

93 "DJIEKTPOMAarHUTHOE TOJIE.
DIIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIe siBieHUS"
[ToBTOpEHME, 0OOOIICHNE.

94 | JIabo ETO H;,Ie 3611(;ITBI 0 Kypc Eubmorexa TOK
" PaTOPHbBIC p " ypey https://m.edsoo.ru/ff0c245a

B3anmoneiictBue ten
[ToBTopenue, o0o6eHue. Pemenue

95 aC‘{eTli)-ILIX u Ka‘leCHl:IBeHHLIX 3a/a4 1o bubmiorexa LIOK
p ,, " a https://m.edsoo.ru/ff0c2572
Teme ""TennoBble MPOoLeCcChl
[ToBTOpenue, 0606menue. Pemenue

P ’ H bubnuoreka [JOK

96 | pacdeTHBIX U KaYECTBEHHBIX 3a]1a4 110 _

" on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEIICH
[ToBTopenue, o0o0OIeHue. Pemenue

97 acquII){mx u Ka‘leCI”J[lBeHHBIX 3a/1a4 1o bubmorexa LIOK
p " %,[ https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpEHue, 06001IeHNE.

P ’ IlI bubmuoreka [JOK

98 | JIabopatopHble pabOThI IO KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, o6o6menue. Padora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o6o6menue. Padora c
Tekctamu 1o TeMe "Kosebanus u
BoJiHbl". [IpoMesx. aTTecTanus

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6obmenue. Padora c
TekcTamu 110 Teme "CBeToBEIE
SIBJIEHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 06061menue. Padora c
Tekctamu 1o Teme "KBanToBast u
saepHasi pu3uka'

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

102
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






