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HHOACHUTEJBbHAA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENwu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKa.

Conmepxanue  mporpaMMbl 1o (U3MKE  HANpaBleHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
NeSITeTbHOCTHONH ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuitk DPI'OC OOO Kk T1IaHUPYEMBIM JIMYHOCTHBIM H
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroNXCs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO31aHUU paboyeli MporpaMMsbl 10 y4eOHOMY MpPEAMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsSeT HauOojee siICHble OOpa3lpl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM M HWHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAaMOTHOCTBD:

Hay4YHO OOBSACHSTH SIBJICHUS,
OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;
MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyUYEHHUS BBIBOJOB.

[lenu wm3yueHust QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmuu npenonasanus ydeOHoro npenmera «®Pu3nka» B 00pa3oBaTeNIbHBIX OpraHU3alMsIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEMIICHHs OOYy4alomMXCsl K HAaydHOMY H3YYEHMIO TPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOEHUS] MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE MPECTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

pasBUTHE NPEICTABICHUI O BO3MOXXHBIX cepax Oyaymied mpopeccuOHaTbHOU NesTeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEMy O0y4EHHIO B 3TOM HalpaBJICHUH.

JlocTxeHne S3TUX Iiesiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00eCIeUnBaCTCS PEIICHHEM CIISAYIOUINX 3aaY:
npuoOpeTeHne 3HAHMW O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHMYECKHUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;



NpHOOpEeTEeHNE YMEHHI OMHUCHIBATH U OOBICHATH (DM3MYECKHE SIBJICHHS C HCIOIH30BAHUEM
IIOJIyYCHHBIX 3HAHWI;

OCBOEHHE METOJIOB PELICHMs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUECKUX
Mo/ieJiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHHI HaOIIOAaTh MNPUPOIHBIC SIBICHUS M BBINOJHATH OIBITHI, JIaOOopaTOpPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;
OCcBOEHHUE MPUEMOB paboThI ¢ HHPOpMaIHel PU3NIECKOro CoAepKaHUs, BKITF0Yask HHPOPMAITUIO
0 COBPEMEHHBIX JOCTHKCHUSIX (DU3HMKH, aHATTN3 U KPUTHUUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
3HAaKOMCTBO €O cdepamMu Npo(hecCHOHATBLHON JEesTeNbHOCTH, CBSA3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha m3yuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellen0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1o ¢pu3uke nepedeHsb Jab0paTopHbIX paboT U OMBITOB HOCUT
peKOMEHIaTeNbHBI XapaKTep, Y4UTENb JIelaeT BbIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO 3K3aMeHa 10 (U3HKE.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEILUIOBbIE, JICKTPUUECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHHUSI.

2. Dusudeckue MPUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne teMiepaTypbl MOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTyMKa
TEMIEPATYpPHI.
6. IlpoBeneHnue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JATbHOCTh IMOJIETA IApHKa,
MYLIEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHavyanbHbIe CBEJCHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, J0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIEpaTypoM.
bpoyHoBckoe napmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTayminyeckux) Teia. B3anMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmnbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T MmyTH U BpEMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHe TeNl Kak NPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XapakTepucThka B3ammojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec tena. Heecomocth. CiokeHue CUJl, HANpaBJICHHBIX IO
onHOM npsmoil. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHue CKOIbXEHNs U TPEHUE TOKOS.

TpeHue B mpupojie U TEXHHUKE.

agrwpdE



Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.

Habnroienue siBjeHUs] UHEPIIUH.

HabGmonenue n3mMeHeHus: CKOPOCTH MPU B3aUMOICUCTBUU TEI.

CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

CroxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.

JIaﬁopamopnbte pabomwt u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue cpemHed CKOPOCTH CKOJBKECHUS OpycKa WM IapuKa M0 HAKIOHHON

IJIOCKOCTH.

OripezeieHne MmI0THOCTU TBEPOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaiii) MpyKUHBI OT

IIPUJIOKEHHOM CHJIBI.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U

XapakTepa CONMPUKACAIOITUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBiieHus. [{aBneHue ra3za. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TelIaMU, KUAKOCTIMHU
u razamu. 3akoH [lackans. [TneBmMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mippocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpruuHBI CylIeCTBOBAHUS BO3YIIHOM
o6onoukn 3emnu. OnbiTr Toppuuennu. M3mepenue aTtmochepHOro MaBiieHUS. 3aBUCHUMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Teno. BelTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpavyuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi atTMOCHEpPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT O0bEMa MOTPYKEHHOM dYacTH Tena W

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBuwe TUIaBaHWS TeN: IUIABaHWE WM TIOTPY)KCHHE T B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKWBAIONICH CHUJIBI, JACUCTBYIOIIEH Ha Telo B
AKUIKOCTH, OT MAcCChl Tea.

4. OnbIThl, TEMOHCTPUPYIOILIKME 3aBUCUMOCTb BBITAJKUBAIOIEH CUJIIbI, IEUCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBaHue apeomeTrpa HIM KOHCTPYHPOBAHHE JIOJKU U OIpeIeleHue eé
IPY30I0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 6J0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHS
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peruara. IlpuMeHeHue mpaBWiIa paBHOBECHS pbluara K OJOKY. «30J0TOE MPaBUIION»
mexanuku. KITJI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckast sHeprus. Kunermdeckas u mnoreHuualibHas sHeprus. [IpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenrie pa®OTBI CHUIIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUM Tejia IO

FOpHSOHTaHBHOﬁ TTOBCPXHOCTH.

2. HccnenoBanue yciaoBHi paBHOBECHS phlyara.

3. WMsmepenne KIT/l Hak1OHHOHN MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KMHETHYECKOI Teopuu CTpOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucraminueckue u
amopdusble Tena. OObsCHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIeHUS. TeruioBoe
pacuIMpeHue U cKaTHe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHUS 4YacTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya U
coBeplieHue padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHUE TeIUloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBaHue M KoHjeHcauus. Mcmapenue.
Kunenue. VYnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIINBA. Y 1eJbHAas TEIJI0Ta CTOPAHHMSL.

[Tpunuuner pabotsl TemnoBeix aBurarene KIIJ[ TtemmoBoro nBurarens. Temnosbie
JIBUTATEIN U 3all[UTa OKpYXKaroIel cpebl.

3aKOH COXpaHEeHMsI U MIPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOLECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysun.

Habmroienue siBieHnii cMauuBaHMsI U KalWUISIPHBIX SIBJICHU.

HabmroeHue TenaoBoro pacimpeHust Tei.

V3MeHeHne naBlieHus Ta3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuia u3MepeHus: TeMIepaTyphl.

Buasl Terionepenayn.

OxJnaxJieHre Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUIaMH.

0. CpaBHEHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmroneHne KUIIEHUS.

12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPhI ITPU TUIABJICHUH.

13. Mozeny TEMIOBEIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimel.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnbITH IO BRIPAIIMBAHHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B, KHUIKOCTEN U TBEPBIX TEI.
Omnpenenenue AaBIeHUS BO3yXa B OAJUIOHE IINPHIIA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00bEéMa 1

BOoo~NoOGRWDE
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6. HarpeBaHUS UM OXJIAXKICHHUS.
7. TlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [UJIMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMITepPaTyphI.

8. HalOmronenue u3MeHeHHs] BHYTPEHHEH 3HEpPrUM Tejla B pe3ysibTare TeIulonepenadu 1

paboThI BHEUTHUX CHIL

9. HccnenoBanue siBJIeHHs TEIIIOOOMEHA MTPU CMEUIMBAHUH XOJIOJHON U ropsiyeil BOJIBI.

10. OmpenenieHrie  KOJMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPHU TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM [IUIHHIPOM.

11. Omnpenenenue yaeapbHOM TEMI0EMKOCTH BEIIECTBA.

12. VccnemoBanue mporiecca UCIapeHHs.

13. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.

14. Onpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUS MEXK]Y TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprudeckoro mojs. [IpuHnmn cynepro3uiun
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIE€MEHTApHBIM 3nekTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsija.

DNEKTPUUECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOrOo TokKa. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS JJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. DieKTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YIENbHOE COMpPOTUBIEHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapaiieIbHOE COETMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 37IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

[TocrosiHHbIe MarHuThl. B3anMMoOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarnuTHoe noje 3eMiIi U €ro 3HaueHue Jis )ku3Hu Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [[pMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuimo  JleHna.
OnektporedHeparop. CrnocoObl TOJYYEHHUS HJICKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOICHCTBUE 3apsKCHHBIX TEJT.
YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOTHUKY ¥ AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
N cTouyHUKY TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUUYECKOTO TOKA.
. DJNEKTPUUYECKUN TOK B )KUIKOCTH.
. ['a30BBbIii pa3psa.
. I3mMepeHne cuitbl TOKa aMIEPMETPOM.
. I3mepeHne 3MeKTpUYECKOro HapsKEHUsT BOJIbTMETPOM.
. Peoctat u Mara3uH COpOTHBJICHUM.
. B3anmoneincTere noCTOSIHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOKHOCTH Pa3AEJICHUs TOJIOCOB MarHUTA.
. MopenvupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OnbIT OpcTena.

LCoNoOAWNE
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19. MarauTHoOe moJjie TOKa. JIEKTPOMArHuT.

20. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOJTHUK C TOKOM.

21. DnexTpoBUTATENb TOCTOSIHHOTO TOKA.

22. VccnenoBanue SIBJICHUS 3JICKTPOMAarHUTHON UHIYKIIUH.

23. OmbiTel Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHIl €r0 BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimel.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.

COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryImpoBaHue HAMPSHKECHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS

pe3ucTopa U HalpsHKEHHUs! Ha PE3UCTOpeE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAIU IIONIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Jyis CUJIbI TOKA MPHU MapauIeTbHOM COeIMHEHUH PEe3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, HAYIIECTO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MIIYLIETO Yepe3 JIAMIIOYKY, OT HAIPsIKCHHS
Ha HEW.

13. Onpenenenne KIIJ1 narpeBares.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. I3yyeHre MAarHUTHOTO TOJS TOCTOSIHHBIX MAarHWTOB TpU WX OOBEIUHEHWH U
pa3JelIeHUN.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS KaTyLIKU C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHHUS TOKA B KaTYIIKE.

18. N3yueHue aecTBUS MAarHUTHOTO IOJISl HA IPOBOIHUK C TOKOM.

19. KoncTpynpoBanue 1 u3y4eHne paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] snexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnBITEI 1O HMCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIIMH: HCCIICIOBAHHE
U3MEHEHMI 3HAUeHUS M HApPaBJICHUS UHIYKIIMOHHOTO TOKA.

SouhrwnE

9 KUIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe ABwxkeHue. HepaBHomepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpSIMOIHHEHHOE ABMkeHne. CBoOoaHOoe mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMS: cujia TPEHUs CKOJBXKEHHS, cujla TPEHUs
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmwxenune mmianer Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocTts u
HEPETPY3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna



C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3meHenune mmmynbca. Mmynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTh. Pabota cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabotel. [loTeHImManbHAs SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTreHumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTro JIBXKEHUSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TyTeHd U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

Pa3HBIX TEJl OTCUETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUSL.

5. HaOmtonenue 1BrKeHUS Teja MO OKPYKHOCTH.

6. HaOnroneHune MexaHMYECKHX SBICHUH, POUCXOIANINX B cucTeMe oTcuéTa «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3UKHU.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChl TeJIa U JEHCTBYIOIIECH Ha HETO CHUJIBI.

8. Halmronenue paBeHCTBa CUJI PU B3aUMOICHCTBUU TEJL.

9. H3menenwue Beca Tesa Ipy yCKOPEHHOM JIBHKEHHH.

10. [Tepenaya umiynbca Mpu B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTrUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue UMIynbca MpU HEYIPYroM B3aUMOJACHCTBUH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHne MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPH JABIKEHUU Tella MO IeWCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Uil pa3roHa W JadbHEWUIIEr0 PaBHOMEPHOTO IBUKECHHS
[IapUKa WA TEJIEKKHU.

2. OmpeneneHue cpeAHE CKOPOCTU CKOJNBXKEHHUS Opycka WM ABWKEHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue YCKOpPEHHs Tela TMPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TrHUMOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHHM 0€3 HadalbHON
CKOPOCTH TIYyTH OTHOCSTCS KaK psI HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnemoBanue 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO

JIaBJICHUSI.
Onpenenenne ko3P uieHTa TPEHUS CKOIBKECHHUS.
Ornpenenenne kECTKOCTU MPYKUHBI.

9. Ompenenenue paOOTBI CHJIBI TPEHHWS TPH PABHOMEPHOM JIBFDKCHHWH Tella I10
TOPU30HTAILHON TOBEPXHOCTH.

10. Onpenenenre pabOTHI CHIIBI YIPYTOCTH TPU TOABEME Tpy3a C WCIOJIB30BaHUEM
HEMOJIBYKHOTO U MOJIBH)KHOTO OJIOKOB.

11. V3ydenne 3akoHa COXpAHEHHUS SHEPTHH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJHBI.

KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWI: TEPHOJ, YacToTa,
aMIuTyna. MareMaTud4ecKuil U NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxaenHsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHM4eCKUX BOJH. [IpononbpHble M nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOIHBI.

3ByK. [ poMKOCTB 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

o~



Hemoncmpayuu.
Hab6nronenue konebanuii el moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYKIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIECOAHUN MATEMATHYECKOTO MAsITHHKA.
2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpHOAa KoJeOaHUI TMOIBEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.
4. WccrnenoBaHue 3aBUCMMOCTH IEpHoja KoJeOaHWH MPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU IEpHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Tpy3a.
6. OnbITel, JEMOHCTPUPYIOIIME 33aBHCUMOCTh IMEpUoja KOJEOaHWH TPYKHUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOIO Ma/ICHNUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpOMarHuTHBIX BOJH. VICIoNb30BaHUE 3JEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. W3yyeHue CBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIIBHOTO TenedoHa.
Pa3zpnen 11. CBeToBble siBICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus cBeta. [lolHOe BHyTpeHHEee OTpakKeHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox myweit B mumH3e. Onruueckas cucrema ¢oTroamnmnapara, MHUKpOCKoNa u
Teneckona. ['na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CliojkeHHEe CIIEKTPATbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxeHue cBeTa.
[Tomyuenue n300pakeHUil B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTruH3e.
Xop Jydeil B paccenBarolleH JIMH3E.
[Tomy4yenune n300paskeHMIA ¢ TOMOIIIBIO JTHH3.
[TpuaIMn neiicTBust GoToarnmapaTa, MUKPOCKOIIA U TEIECKOTA.
lO Mozens riiasa.
11. Paznoxenue OEoro CBETa B CIIEKTP.
12. Tlomydenne Genoro cBeTa MpH CI0KCHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopuwie pabomul u onvimel.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIjia MaJeHusl.
2. H3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETA B TIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH yTIJia MPEIOMIICHHS CBETOBOTO JIyda OT yrIJja MaJieHus Ha

ouawNE
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IPaHULIE «BO3LYyX—CTEKIION.

[Tomy4yeHnue n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUJIBI COOMpAIOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITHl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONECHHH Yepe3 IIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHoCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas mogmens aromHoro sgapa. HM3ortomsl. PaanoaktuBHble mpeBpamienus. Ilepuon
MoJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3aps0BOIO U MAacCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX sifep. CBs3b Macchl U SHepruu. Peakuuu cunHTe3a W AeneHus sjep. Mctounuku
sHeprun CosHIA U 3BE3.

Snepnas snepretuka. [IeiicTBUS pagloaKTUBHBIX U3JIyY€HUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsbl U3JIy4eHHs U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp Bopopo/a.

Habumonenue tpekos B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHH.

Peructpanus uznydeHus: npupoIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnbte pabomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3TYYECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-00001IAKOIINI MOYTb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpEeAHa3HAa4eH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COAEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PU3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydarommxcs, BBIOPABIIKUX 3TOT Y4€OHBIN NpeaMeT.

[Ipy wu3ydyeHUM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3MPYIOTCS  BUIBI
JeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuyuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OpPMHUpPYETCs €CTECTBEHHOHAay4YHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pelaTh 3aa4u, B TOM YHCJie KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO AEATEIBHOCTHBIA XapaKTEP JAHHOTO pas3fella pealu3yercs 3a CYET TOoro,
4yTO 00y4aromuecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpelaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKpY’KaroIIeH MPUPOJIEC ¥ TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/bI UCCIEeIOBaHUA (U3NUYECKUX SBJICHUH, B TOM YHUCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HayuHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

N OA

cuawNE



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3ydenne (UMK HAa ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUSI HAMPABICHO HAa JOCTHKCHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesynbprare nzydeHus: GuU3MKA HA yPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs y 00Yy4aromerocs
OyayT chOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YIbTAThl B YACTHU:

e1) maTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hr3rueckoit
HayKu;

®- [IEGHHOCTHOE OTHOUICHHE K JIOCTHKECHUSAM POCCUHUCKUX YUEHBIX--(DU3HUKOB,;

¢2) rpa’IaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

®- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXKJIEHUH OOLIECTBEHHO 3HAYMMBbIX M STHUECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTUKCHUN (PU3UKH;

®- OCO3HaHUE BaXXHOCTH MOPAIbHO--3TUYECKUX PUHIUIIOB B AESATEIBHOCTH YUEHOIO;

©3) 3cTETHYeCKOr0 BOCIIMTAHMS:

®- BOCHPUATHE ICTETUYCCKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

*4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

®- OCO3HAHHE LIEHHOCTH (PU3UYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAy4YHO JI0003HATENLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOMN 1€ATEIbHOCTH;

*5) dopMupoBaHNs KYJbTYPbI 310POBbSI M IMOIMOHATBHOIO 0J1ar0NOJIyYHsI:

®- OCO3HAHME ILIEHHOCTH O€30MacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

e- c()OPMHPOBAHHOCTh HaBbIKa pedUieKCHHU, IPU3HAHUE CBOETO IpaBa HAa OMIMOKY M TaKOTro
K€ MpaBa y Jpyroro 4ej0BeKa;

¢6) TPYA0BOI0 BOCIIMTAHHUS:

e- AKTUBHOE y4YacCTHE B PELIEHUU MPAKTHUUECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOU
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

- UHTEpEC K MPAKTUUECKOMY U3YUYEHHUIO MPOPeCcCUii, CBA3aHHBIX C (PU3UKOM;

©7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

e- OpUEHTalUsl Ha MpUMEeHeHHe (U3MUECKUX 3HAHUW N7 pelleHus 3adad B oljactu
OKpY’KaoIllel Cpenibl, MNIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBHUM
JUISL OKPY>KalOIEe CpeJibl;

- OCO3HaHUE INI00ATBHOT0 XapaKTepa HIKOJOTHUECKUX MPOOJIEM U IyTeH UX peleHus;

¢8) ajanTanuy K M3MEHSIOIUMCS YCJIOBUAM COLMATBHON U NPHUPOJHOI Cpeabl:

e- TOTPeOHOCTh BO B3aUMOACWUCTBUM TPU BBHIMOJHEHUM MCCIEJOBAHUNH U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

e- TIOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1eATeIbHOCT;

e- NOTPeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM uucie (OpMYyJIUPOBATH HJIEH,
MTOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;

- 0CO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

e- [UIAaHWPOBAHKE CBOETO PA3BUTHUS B MPHOOPETEHNN HOBBIX (PHU3UUECKUX 3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e- OLEHKA CBOMX JCHUCTBUM C Y4€TOM BIIMAHMS Ha OKPYKAIOIIYIO CpENy, BO3MOXHBIX
r7100ANbHBIX TOCIIEACTBUN.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHHs mporpamMMmbl 1o (hH3MKE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHS Y
oOydaromerocss OyayT chopMHpOBaHBl MeTanpeIMeTHbIE Pe3yabTAaThl, BKIIOYAIOIINE



NIO3HABATENIbHBIC YHHBEpCalbHbIe y4yeOHBIE NEeHCTBUS, KOMMYHHMKATHBHBIC YHHMBEpCAJIbHBIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIEC yueOHbIE AEHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBHUS
Ba3oBble JJornueckue aeicTBus:

®BLISIBIIATH M XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SBJICHUI);

®yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHUS;

®BLIIBIIATH 3aKOHOMEPHOCTH W IPOTHBOPEUHsS B pacCMaTPUBAEMBIX (aKTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCSAIIMXCS K (PU3HMUECKUM SBICHHSIM;

®BLIBIIATh NPUYUHHO--CIICICTBEHHbIE CBA3M IPU M3YYEHUU (PU3MUECKUX SBIECHUN U
IPOILIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAHUEM JI€AYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX (DU3NYECKUX BEIMYMH;

®CaMOCTOSATEJIBHO  BbIOMpPATh crocod pemeHus y4deOHOW ¢u3myeckodl 3amaun
(cpaBHEHHE HECKOJBbKMX BApUAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue 1eHCTBHUSA:

®1ICI10JIb30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

®[IPOBOJUTH [0 CAaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3nueckuil SKCIepUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMUS,

®OIICHMBATh HAa IMPHUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

©CaMOCTOATENIBHO  (hopMynupoBaTh 000OIIEHHMS M BBIBOJABI 10  pe3yJibTaTaMm
pOBEeIEHHOrO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

®[IPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKKe
BBIJIBUTaTh MPEINOJ0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

®IIPUMEHSATH PA3JIUYHBIE METOJIbl, MHCTPYMEHThl M 3alpochl MpU IMOHCKE U OTOOpe
nH(pOpMalLlMU WK JaHHBIX C YYETOM IPEAIoKEeHHON yueOHOo! (hru3nueckoi 3a1auu;

®aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

©CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (DOpMY MpeACTaBiIeHUS HHPOpMALUHU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0KHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoi 1 X KOMOMHALIUAMHU.

KomMMmyHukaTnBHbBIE YHHBepcaibHble yueOHbIe 1eliCTBUSA:

®B XojIe OOCYXJeHHs y4uyeOHOro MaTepualla, pe3yabTaToB JIabOpaTOPHBIX paboT u
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOW TEMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pelleHue 3a/1aud U MoAepKaHue 0JaroesnaTeIbHOCTH O0IEHMS;

®COMOCTAaBJATh CBOM CYXKJIEHUS C CYXKICHUSIMH JApPYTUX YYacTHHUKOB JiMajora,
0OHapyXHUBaTh pa3IMn4yKie U CXOJCTBO MO3UIHII;

®BBIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yJbTaThl  BBIOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCcIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);

®[IOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIAUBUAYAJIbHON pabOThI
IIPU pEIIeHNN KOHKPETHON (U3NYECKOU MPOOIEeMBI;

S[IPUHHUMATh LEIM COBMECTHOM JCATEIBHOCTH, OPraHU30BBIBATH JEUCTBHUS IO €€
JOCTIDKEHUIO: PACIPEeIATh POJIM, 00CYKAATh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

®BLINOJIHATH CBOIO 4YacTh PalOThHI, JOCTHrash KAaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBHS C APYTUMH WICHAMU KOMAH[IbI;

®OIICHMBAaTh KA4yeCTBO CBOEr0 BKJIaga B OOMMNA MTPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eiicTBUS



Camoopranuzanus:

®BBIIBIIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIONUX JUISl peIIeHUs
(bU3UYEeCKUX 3HAHU;

®OPHUEHTUPOBATHCA B PA3IMYHBIX IOIXOJAX HPUHATHSA pELIeHUN (MHAMBUAYaJIbHOE,
IPUHSTHE PELLIEHUS B IPYIIIE, IPUHATUE PELIEHUN IPYIIION);

®CaMOCTOSITEIHHO COCTAaBJIATH AJTOPUTM pEIICHHs (U3MYECKOW 3aJaud WU ITUTaHa
HCCJICIOBAaHUSA C Y4YETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

e ie71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

® 1aBaThb a[[eKBaTHyIO OI.[CHKy CI/ITyaL[I/II/I nu HpCIIHaI‘aTL IJ1aH eé HU3MCHCHUA,

®00BACHATh MNPUYMHBI JOCTHIKEHMSI (HEJOCTHKEHMS) PpEe3y/lbTaTOB JESATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

®BHOCHTH KOPPEKTHUBBI B JCATEIHHOCTh (B TOM YHCJIE B XOJ BBITOJTHEHUS (PU3HUECKOTO
WCCJIC/IOBAHMS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHUBIIHMXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

®OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa IEIN U YCIOBUSIM;

®CTaBUTH CeOs HA MECTO JIPYroro YeJOBeKa B XOJIE CIIOpa WM JUCKYCCHH Ha HAYYHYIO
TeMy, IIOHUMAaTh MOTHUBHEI, HaMepeHI/Iﬂ nu J'IOFI/IKy I{perI‘O;

eNIpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pemieHuu GU3NYECKUX 3a7ad HId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI H TAKOE K€ IPaBO JIPYroro.

MNPEIMETHBIE PE3YJIBTATHBI

K xoHiy o0yuenus B 7 Kjacce mpeaIMeTHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpakaTh

c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
®lICIIOJIB30BATh MOHATUS: (U3MUECKHME M XHUMHUYECKHE SIBJICHUS, HaOII0JeHHe,
HKCIEPUMEHT, MOJIEb, TUIIOTE3a, €IMHUIBl (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, *KMIKOE, razo00pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MNPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIas cuia, aedopmarus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;
epa3nuyath sBieHUs (IndQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJEICTBUE TeEJl, PAaBHOBECHE
TBEPABIX TN C 3aKPEeIUIEHHOW OChIO BpalleHMs, Iepefada JaBlIe€HUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBiieHue, MJIaBaHue Tell, IPeBpalleHus
MEXaHUYECKOM 3HEPTUn) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
epacrno3HaBaTh MPOSBIEHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpYKaIOIEM MUpE, B
TOM 4ucie (pU3MYECKHe SIBICHUS B MPHUPOAE: NMPUMEPHI JBHKEHHUS C PAa3IUYHBIMU
CKOPOCTSIMH B XMBOM W HEKMBOM INpPUPOJAE, ACHCTBHE CWIIBI TPEHHUS B IPHUPOAE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO MJABIIEHUS Ha XUBOM OpraHusM, IjIaBaHue pbIO,
pbIYard B Teje YelOoBeKa, IPU 3TOM MEepPEeBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3MUECKUX SBICHHI;
®OMMCHIBATh U3yUECHHBIE CBOMCTBA TNl U (PU3UUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTH BELIECTBAa, BPeMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOpOCTb, CHJIa YINPYTrOCTH, CHUJa TSDKECTH, BEC Teja, CWiIa TPEHUS, JAaBJICHUE
(TBEpmoro Tena, JKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHWYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro ACUCTBUS
MEXaHU3MOB, KUHETUYECKasi W MOTEHUHUANbHAsl SHEPTUs), MPHU OMUCAHUM MPABUIBHO
TPaKTOBATh (PM3MUECKUI CMBICT MCIIOJIb3YEMBIX BETUUMH, UX 0003HAYCHHS U €MHUIIBI
(UBUYECKUX BEIWYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (U3HYECKYIO
BEJIMYMHY C JIPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEINYNH;
®XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHUS M MPOLECCH, HCIOJb3Ys
IIpaBWJIa CIOKEHUs cui (BAOJb OJHOM IpsiMOi), 3akoH I'yka, 3akoH Ilackansd, 3akoH



Apxumerna, NpaBWIO paBHOBecHs pblyara (OJI0Ka), «30J0TOE IMPABHIO» MEXAaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM SHEpruu, Ipud OTOM JaBaThb CJIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

®00BSACHATh (DU3NYECKHUE SBICHUS, IMPOLECCHl M CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi NMPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-
-CJIC/ICTBCHHBIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMUECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemiaTh pacuéTHble 3anaud B 1-2 JeicTBHA, HCHOIb3yd 3aKOHbl U (HOPMYIIBL,
CBA3bIBalOIlME (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHUA 3ajauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U
IPOBOJIUTH PAacy€Tbl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAMUMBIE AJIS PEIICHUsS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHO (PU3UYECKON BETMUHHBI,
epacrio3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXXHO pPELIUTh IMpU IHMOMOIIM (PU3HUECKUX
METO/I0B, B OINHCAHUM HCCIEJOBAHUS BBIICJATH IPOBEPAEMOE IPEIIOI0KEHHUE
(runortesy), pas3iMyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OIIbITA, J1e/1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

®IIPOBOJIUTH OIBITHI 110 HAOIIOJCHUIO (PU3UUECKUX SIBICHUH MM (PU3HMUECKUX CBOMCTB
Ted: (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPaTh YCTaHOBKY U3
IPEJI0KEHHOT'0 000PYA0BaHUs, 3alIUCHIBATH X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
®BLIIIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, Macchl Tejaa, 00bEMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTrPEIHOCTH U3MEPEHUH;
®IIPOBOJIUTH HCCIICZIOBAaHUE 3aBHCUMOCTH OJHOHM (hPM3MYECKON BETMYMHBI OT JIPYTroH ¢
MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBUXKYILLETOCS
T€la OT BPEMEHM JIBUKEHUS TeElla, CHUJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIN
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NMPYXKHUHBI, BBITAJIKHBAIOIIEH
CHIBl OT OOBEMa MOrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, HA KOTOPYIO MHOTPYKEHO TeJo,
YCIIOBUM TMJaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

®IIPOBOJIUTh KOCBEHHBIE M3MEpPEHHMS (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIECTBA
KUAKOCTHU U TBEPAOrO Tela, CWJIA TPEHUS CKOJIBXKEHHUSA, JaBJIECHUE BO3/1YyXa,
BBITAJIKUBAIOIIAs CHUJIa, JEMCTBYIOLIas Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPesIoKEHHON
MHCTPYKIUU: [IPH BBINOJIHEHUU U3MEpPEHUN coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIYMCIISTH 3HAYCHNE HCKOMOW BETMYHMHBI;

ecoOMIOaTh TpaBWJIAa TEXHUKU O€30MacHOCTH TNpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

eyKa3blBaTh MPUHIUIBI JEHCTBUS NPHUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIONINECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

eXapakTepu30BaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX IPHUOOPOB U TEXHUUYECKUX
YCTPOHCTB C ONOPOM HAa WX OMHUCAHHWSA (B TOM 4YHCJE: TMOIIIMITHUKUA, YCTPOUCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHM NpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaxX (PM3WUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

SMIPUBOJIUTH TPUMEPHl (HAXOAUTh WMHPOPMALMIO O TMPUMEpPax) MPAKTHIECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM AN OOecredeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOICTBaMH,
COXPaHEHMsI 3/I0pOBbsI U COOJIIOZIEHNSI HOPM KOJIOTUYECKOTO ITOBEICHUS B



e OKPYXKAIOLIEN Cpele;
®OCYILECTBJIATh OTOOP HCTOYHHMKOB HH(pOpManuu B VHTepHETE B COOTBETCTBHH C
3a/laHHbIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXET OBITh HEJJOCTOBEPHOM;
®1ICII0JIb30BATh IIPH BBIIOJHEHUN YUEOHBIX 3aJJaHMi Hay4yHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MYEeCKOro cojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHrepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpMALUU U3
OJHOI 3HAKOBOW CUCTEMBI B JPYTYIO;
©C03/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIIMYHO J1eIaTh
KpaTKhe COOOIIEHUs O Pe3ysIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAaHUM, IPU ITOM
IpaMOTHO HUCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA ammapar Kypca (usukw,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEMH;
®IIpU BBINOJIHEHUN Y4E€OHBIX IPOEKTOB M MCCIEAOBAHUN paclpeiessiTh 0013aHHOCTH B
IpyNIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCcTBUM, aZeKBaTHO OLICHMBATh COOCTBEHHBIM BKIAJ B JESITEIbHOCTh TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.
K koH1y 00y4eHus: B 8 Kiacce mpeJMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
®JICIIOJIB30BATh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAJIMUECKUE M aMop(dHbIEe Tela,
HaCBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
JHEPrus, TEIUIOBOW JBUIATENb, DJIEMEHTAPHBIA NEKTPUUECKUN 3apsil, dIEKTPUUYECKOE
10Jie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE
oJIE;
epa3nnyaTh SBJICHUS (TEIJIOBOE pacIIMpEHHE U CKaThe, TeIulonepenayda, TEMoBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUe, KOHJEHCcallus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KUIEHHE,  TeIJlonepenaya
(TEnIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3ALHUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJII HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;
epacro3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KaIOILEM MHpE, B
TOM uyucie (U3NYECKHe SBJIEHUS B TNPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE W
KallWJUISIPHBIE SIBJIEHUST B TPUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHEe Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE Moje 3emid, JApei( MOoJI0COB, pOJib MAarHUTHOTO MOJS JAJS KU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUM;
®OMMCHIBATh U3yUECHHBIE CBOMCTBA TN U (PU3UUECKUE SBJICHUSA, UCTIONIBb3YS (PU3NUECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS DHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUloTa IUIaBJIEHUs, YJAeNbHas TerioTa
napooOpa3oBaHus, y/elbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS BIJIAXXHOCTH BO3AYXAd, JIEKTPUYECKHUU
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpsDKEHHWE, COINPOTUBIECHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BEIECTBA, pabd0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3yEeMBIX BEIUYHMH,
0003HaueHMsI ¥ €IUHUIBI GU3NYECKUX BEJINYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;
®XapaKTepU30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,



IOPUHLMII CYNEPHO3ULUN MOJeH (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyna—JleHna, 3aKkoH COXpaHEHHs
SHEPruu, MpPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U 3allUCHIBATH €rO
MaTEMaTUUYECKOE BBIPAKEHUE;

®00BACHATDh (PU3NYECKHE MPOLECChl U CBOWCTBA TEl, B TOM YHCIE M B KOHTEKCTE
cUTyauuin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
oropoii Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

epemiaTh pacuéTHbe 3aauyd B 2—-3 JEHCTBHA, WCHOIB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MYECKHME BEIWYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJadu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIs €€ PelIeHus], IPOBOJUTH Pacu&Thl U
CPaBHMBATh MOJTYYEHHOE 3HaYeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
epacro3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh TPH MOMOIIM (HHU3HUYECKHX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JIeJ1aTh BbIBOJIBI;

®IIPOBOJUTH OMBITHI M0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUNA WU (HU3UUYECKUX CBOWCTB
Ten (KamwuUIsipHbIE SBIICHUS, 3aBUCHUMOCTh [aBIEHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTHU NPOLIECCAa OCTHIBAHUS U HarpPEBAHUS NPU U3IYYEHUU OT LIBETA
U3NMy4aronie  (MOrjaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIEPATYpPbl JKUIAKOCTM W IUIOIIAJU €€ IOBEpXHOCTH, DJJEKTpU3alus Tel U
B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IMOCTOSIHHBIX MarHHUTOB,
BU3YalIM3alisl MArHUTHBIX M0JIE€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENsS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpPsAEMbIE MPEANOI0KEHHS, COOUPATh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00OpyJOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bopMyITUPOBATh BHIBOJIBI;

®BBIIIOJIHATE NPSMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTENIBHOM BIIAXXHOCTH BO3AYXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM AaHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(¢u3NYEeCKUX BEJIIMYMH, CPABHMBATh pE3YJbTAaThl WM3MEPEHUN C Y4ETOM 3aJaHHOUN
abCOJIIOTHON MOTPEIIHOCTH;

®IIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (hHU3MUECKON BEIMYMHBI OT APYrou ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHMS U YAEIBHOIO CONPOTHUBIICHUS BELECTBA
MIPOBOJHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJIHUKE,
WCCIIEJOBAHKUE TIOCIIEIOBATEIbHOTO W IApaJUIEIbHOTO COEJUHEHWM MPOBOJIHUKOB):
IUIAHUPOBATh MCCIIEIOBaHUe, COOMPATh YCTAaHOBKY U BBINOIHITH M3MEPEHUS, CIEAys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TabJIMI ¥ TpauKOB, IeJaTh BHIBOBI 10 Pe3yIbTaTaM UCCIIEIOBaHUS;

®IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (PU3NYECKUX BEIUYMH (yIeNbHas TErI0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, padOTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOMpaTh JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEeAJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUEHUE BEITUUYHUHBL;

ecoOMIONaTh TIpaBUJia TEXHUKH Oe€30macHOCTH TMpu pabore ¢ 1abopaTOpHBIM
0o0opyIoBaHUEM;

®XapaKTepU30BaTh TPHUHIUIBI JCHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETYMK AIIEKTPUUYECKON
SHEPTuH, OAJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE AJIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEID
MOCTOSIHHOTO TOKA), HWCIOJIb3YysS 3HaHUA O CBOMCTBaX (U3MUECKUX SBJICHUA U
HeoOX0ouMbIe (PM3HUECKHE 3aKOHOMEPHOCTH,



epacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIbHBIC TPHUOOPHI IO
CXeMaM U CXEMaTHYHbIM PUCYHKaM (>KMJKOCTHBIA TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUYECKUX IIeTNeil C MOCIeI0BATEIbHBIM U MapaJIeIbHBIM COCAMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUCHUS JIEMEHTOB JIEKTPUUYECKUX LIETICH;
SIIPUBOJUTH TpHUMEPHl (HAXOAUTh WHPOPMAIUIO O TMPUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TMOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30macHOCTH Tpu OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0pPOBbsI U COOJIIOACHUS HOPM HKOJOTMYECKOTO TIOBEJICHUS B
OKpYKalolllei cpee;
®OCYIIECTBIIATh TOUCK WH(pOpMaUU (QU3UIECKOro cojaepkaHusi B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUM W NyTEM CpPaBHEHUS JOINOJHHUTENIbHBIX HCTOYHHKOB
BBIICTATh MHGOpPMAIUIO, KOTOpas SBIsIeTCS MNPOTHUBOPEYUBONM WM MOXET OBITh
HEJIOCTOBEPHOM;
®1ICII0JIb30BATh MPU BBHIIOJTHEHUH YYEOHBIX 3aJJaHUI HAYYHO--TIOMYJISIPHYIO JTUTEPaTypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPHUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, TpeoOpazoBaHus WHPOPMAIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;
eCo3/1aBaTh COOCTBCHHBIC IMHCBMEHHBIC W KpaTKUE YCTHBIE COOOIICHHs, 0000mas
WH(OPMAIINIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  Pe3yiabTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
JIeATETLHOCTH, TIPH 3TOM T'PaMOTHO HCIIOJIb30BaTh U3YYCHHBIM MOHATHUHHBIN ammapar
Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHUE TIPE3CHTALIUEH;
®[IpU BBIOJIHCHUN Y4YEOHBIX IPOCKTOB W WCCICAOBAHHNA (DU3MYECKHX IIPOIECCOB
pacrpenenarb 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3aJadaMH,
CIeIUTh 3a BBIOJIHEHHEM IUIAaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHUBAaTh  COOCTBEHHBIM BKJaJ B  JCATEIBHOCTh  TPYIIbBI, BBICTPAUBAThH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, IPOSBIISiA TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 Kjacce nmpeaIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAXaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
®IICTIONB30BATh TOHATHS: CHUCTeMa OTCuéTa, MarepuaibHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJILHOCTh MEXaHWYECKOTO JBIKEHUs, nedopmarus (yrnpyras, miacTuueckasi),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEpPErpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPJOE TENO, IEHTP TSIKECTH TBEPIAOTO Tela, PaBHOBECHE,
MEXaHUYeCKHe KoNleOaHWsi W  BONHBI, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh H
JAIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W TMOTJOIIeHHs, anb(da-, O6era- U ramma-
W3IIy9EeHHS, H30TOIIbI, SiFCpHAst SHEPTeTHKA;
epa3inuyaTh SIBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIUHEHHOE JIBHXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBKEHNE, CBOOOTHOE TMaJICHUE TEJl, PABHOMEPHOE
JBWKEHHE T1I0 OKPY)KHOCTH, B3aUMOJCHCTBUE Tel, pEaKTUBHOE JBUXXECHHE,
KoJebaTebHOe JBWIKEHHE (3aTyXamollhue W BBIHYXICHHBIC KOJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpaXEHUE 3BYKa, NPSIMOJMHEWHOE pPaclpOCTPaHEHHUE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, PA3JIOKEHHE
0eoro cBeTa B CIEKTP W CIIOXKEHHWE CHEKTPAIbHBIX I[BETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAs] PaJIMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUYATOTO CIEKTpa U3ITy4EHHUS )
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (hU3HUECKOE SIBIICHUE;
epacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPY)KaroIleM MHpe (B
TOM uHclie (PU3HUECKUEe SBICHUS B NPUPOJIE: MPUIMBEI U OTIUBBI, JIBIKEHUE TUIAHET
ConHeYHOU CHCTEMBI, PEAaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, IyHAMH, 3XO, I[BETa TeEJ,
ONTUYECKHWE SBJIEHUS B  MpHpOAe, OHOJOrMYecKoe JeHCTBHE  BUAMMOIO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3JIY4YEHHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHUYECKHME JIy4d, paAAHUOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,



JieiicTBUE palMOAKTUBHBIX M3IyUYCHUH Ha OPraHU3M YEJIOBEKa), IPU ITOM MEPEBOAUTH
NPaKTUYECKYIO 33a7ady B yueOHYIO, BBIICISATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bU3UYEeCKUX SIBJICHUH;

®OMHCHIBATh U3yYCHHBIE CBOMCTBA TeNl U (PU3UUECKUE SBICHUSA, UCIIONb3YsS (PU3NIECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs! CKOPOCTb Tesla NPU HEPABHOMEPHOM JIBUXKEHMH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YIJI0Bas CKOPOCTh, CHUJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Teja, UMITYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYECKasi padoTa ¥ MOIIHOCTh, MOTEHIUAIbHAS YHEPTUS Tela, MOIHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMAJIbHASI SHEPTUS CKATOM NPYKUHBI, KUHETHYECKast
DHEPIus, MOJHAsg MEXaHWYeCKas HSHEeprus, MEepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [OKAa3aTelb IPEIOMIICHUS
Cpezbl), IPH ONHCAHWM TMPABHIBHO TPAKTOBAaTh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEIMYMH, HaXOIuTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

®XapaKTeprU30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIIMII CYNEPIIO3ULUU CHII,
HOPUHIUI OTHOCUTENbHOCTHU [ 'anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHUS M IMPEJOMJICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsIoBOTO W
MaccoBOro 4YHcCeld TIpu SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHE;

®00BACHATh (PU3MUECKUE MPOLIECChl W CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATb  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIaroB C OMOPOi HA 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUH, (PUIUUYECKUX 3aKOHOB HWIH
3aKOHOMEPHOCTEN;

epelaTh pacyéTHbIE 3aaun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBI U (OPMyIIBl, CBsI3bIBafOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PEIICHUs,
NPOBOIUTH PACYETHI W  OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3nUecKoil BETMUNHBL;
epacro3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUIMTh TPH TMOMOIIN (HHU3HUYECKHX
METO/IOB,  HCIIONB3yS  ONHCAaHWE  HWCCIEAOBAHMS,  BBIICIATH  IPOBEPSEMOE
NPEINONI0KEeHNE, OICHWBAaTh INPABWIBHOCTh TNOpPSJIKAa MPOBEACHUS MCCIEI0BaHMs,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUI U OTIBITOB;
®IIPOBOJIUTH OIBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
TeJs (M3ydeHue BTOpOro 3akoHa Hbl0TOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuil MPyKMHHOTO MassTHUKA OT MacChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MAJIBIX KOJeOaHUH, MPSIMOJIMHEHHOE pacpoCTpaHeHue
CBETa, pPa3JIO’KEeHHE OEIOT0 CBEeTa B CIHEKTP, W3YyUEHHE CBOWCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsI MpeaMmera B coOMparoliel JIMH3E,
HaOJIOICHNE CIUIONIHBIX ¥ JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PYA0BaHUS, ONMCHIBATH X0 ONbITa U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;
®IIPOBOJIUTh MPU HEOOXOIMMOCTH CEpPHIO MPSIMbIX HM3MEPEHMM, OMpeaessist cpeaHee
3HaYeHHE H3MepseMOl BeMUYMHBI ((POKYCHOE pacCTOsSHHE COOUpAIOUICH JIMH3BI),
000CHOBBIBATH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);
®IIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIWYHH C HCIIOJIb30BaHHEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Iepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUS CBETa OT yrja HaJeHHus U
yIiia NpeJoMIICHHs OT yIJa MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJIYYEHHOW 3aBHCHMOCTH
(u3nM4ecKrX BEIMYUH B BUJE TaOIUIL] U rpaMKOB, AeIaTh BEIBOJBI IO Pe3yIbTaTaM



UCCIIEIOBAHMSI,

®IIPOBOJIUTh KOCBEHHBIE HU3MEPEHUs (U3NYECKUX BEJIWYMH (CpeAHAs CKOPOCTb W
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJleHMs,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MEXaHHUYecKas pabora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHYecKOoro MU IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMpAloOmield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBaTh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLIMH, BBIUUCIISTH 3HAUEHUE BEJIWYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl € Y4E€TOM 3aJaHHOW IOIPEUIHOCTH
U3MEPEHU;

ecoOMIOIaTh MpaBWila TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

epa3MyaTh OCHOBHBIC NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTaHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

®XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, AATYUKHU MOJIOKEHHUS,
pacCTOsHUS U YCKOPEHMSI, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
®1ICII0JIb30BATh CXEMBbl U CXEMATUUHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
NPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMbI JJISi MOCTPOEHUsS] U300paKEeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®IIPUBOAUTH TNpUMEpPhl (HAXOAUTh HMHGOPMALMIO O MpUMepax) MPAKTHYECKOrO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0e30macHOCTH TpU OOpalieHMH ¢ OpuOoOpaMu M TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpere;

®OCYILECTBIIATh MMOMCK HHpopMauuu ¢Qusnyeckoro coxepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

®1ICII0JIb30BATh MPU BHIOJHEHUH YYEOHBIX 3aJJaHUI HayYHO--TIOMYJISIPHYIO JTUTEPaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHGOpMaLUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

eco3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE HMH(OpMaluu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIsATh
pe3yJbTaThl MPOEKTHOW WJIM UCCIIEN0BATENIBCKON EATENbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAle ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanuecTBo 4acoB

DJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3aeioB H TeM K I (wnppoBbIe)
n/n pOrpamMMbI Beero OHTPOJILHBbIE pPaKkTHYECKHE uu@p
padoThI padoThI o0pa3oBaTeJibHbIE
pecypcsl
Pa3znen 1. ®u3uka u e€ pojib B MO3HAHUHM OKPY:KaIOIIEro Mupa
1.1 ®dusuka - Hayka o pUpoae 2 bubmorexa HOK
: y PHPOA https://m.eds00.ru/7f416194
bubmuoreka LIOK
12 PH3HHCCKHE BENHIHHEI 2 ! https://m.edso00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO]T TIO3HAHUS 2 1 bubmmorexa [IOK
' https://m.edso00.ru/7f416194
Hroro mo paznemy 6
Pa3pnen 2. IleppoHayasibHbIe CBeICHUS 0 CTPOCHUH BelleCcTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa [IOK
' https://m.eds00.ru/7f416194
29 JIBIDKEHUE W B3aUMOJICHCTBHE YaCTHI] 2 1 Bu6nuoreka IJOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIIeCTBA 2 bubsmorexa LHOK
' P H https://m.eds00.ru/7f416194
Uroro o pazaeny 5
Pazaen 3. /[Bu:keHUEe M B3aMMO/IeiicTBHE TeJl
bubmuoreka IIOK
3.1 MexaHH4eckoe ABHKeHHe 3 https://m.edso0.ru/7f416194
bubmuoreka IIOK
8.2 Mnepuns, Macca, mIoTHOCTE 4 1 https://m.edsoo.ru/7f416194
bubmuoreka IIOK
3.3 Crna. Brer cu 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laByieHue TBEPABIX TeJl, >KUAKOCTEH 1 ra3oB
41 [asnenue. Ilepenaya naBieHus TBEPAbIMH 3 Bbubmuorexa LIOK
' TeJIaMH, )KUIKOCTIMH U Ta3aMu https://m.edsoo0.ru/7f416194
Bu6nuoreka IJOK

4.2 JlaBneHue JXUIKOCTH 5

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



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

bubmuoreka IIOK
4.3 ATmoceproe naneHie 6 https://m.edsoo.ru/7f416194
4.4 JleiicTBre KUIKOCTH U Ta3a Ha OrPy>KEHHOE 7 1 3 Bubmuorexa LJOK
' B HUX TeJIO https://m.edso0.ru/7f416194
HUroro no pazaeny 21
Pa3nen 5. Pa6ora 1 MOIITHOCTH. DHeprus
bu6nmoreka IJOK
51 Pabora u momeoCT® 3 ! https://m.edso0.ru/7f416194
bu6nmoreka IJOK
5.2 Hpocteie mexanu3Mel S ! https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
53 Mexanieckas suepris 4 . ! https://m.edso00.ru/7f416194
Uroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12



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

8 KJIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3aesioB U TeM nuppoBbie
Ne n/n P Kontpoabnsie  IIpakTuyeckue (mucpp )
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTbI padoTsI
pecypcsl
Pa3nen 1. TensioBble iBJeHUS
bubmuoreka LIOK
1.1 C i 7
TPOCHHE I CBOHCTEA Bettiecta https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
1.2 T 21 1
CILIOBLIC HPOLECehl > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3zjnen 2. DnekTpuyeckne U MArHUTHbIE SIBJIEHUSI
DNeKTpUYIecKue 3apspl. 3apsHKEHHBIC Tea bubnuoreka [IOK
2.1 . 7 1
U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bu6nuoreka IJOK
2.2 II i i 2 1 7
OCTOTHHBII STCKTPHTCCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
24 3 4
JICKTPOMATHHTRA HEAYKINA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KJIACC

KouanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnsie  IIpakTuyeckue
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTbI padoTsI
pecypchbl
Paznen 1. Mexannuyeckue siBJeHUsI
11 MexaHn4ecKkoe ABMKECHHIE H CIIOCOOBI €T0O 10 1 bu6nmoreka IJOK
' ONHUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
1.2 B i 20 1 3
SAHMOICHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1.3 3 10 3
AKOHDT COXpatieHit https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Paznen 2. Mexanuyeckue KoJieOaAHUS U BOJTHBI
Bu6nuoreka IJOK
2.1 M 0 7 3
CRAHCCRHE KoJChant https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
2.2 M .3 8 1 3
CRAHIHACCIHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15
Pasnesn 3. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 ONeKTpOMarHuTHOE MoJje U 5 9 Bbubnuorexa LIOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazzaeny 6
Pasnen 4. CBeToBble siBJIeHUS
Bu6nmoreka IJOK
4.1 JI 0 6 3
VIHSHL H OITHHCUKHE IPHOOPE! https://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
4.2 P 3 2
avIONKEHHE OENOro CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
4.3 3aK0OHBI paCIIPOCTPAHCHIUS CBETA 6 2 Bbubnunoreka [IOK



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

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

HUroro no pazaeny 15
Pa3nen 5. KBanToBble siBJIeHHsA
bubmuoreka LIOK
1 1
> (“TPOCHHE ATOMHOTO A1pa 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
5.2 Hcnyckanne u TIOTIIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
53 AnepHiie peaxim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 17
Paznen 6. [loBTOpuUTE1bHO-0000IAK0IINIT MOTYJIB
6.1 [ToBTOpeHme 1 0000IIeHNE COAePKAHUS 9 5 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHME
7 KJIACC

KoanuecTBo yacoB

Jr:;_) Tema ypoka Beero KonTposbubie IIpakTuyeckne  Jlata DJIeKTPOHHbIE HHPOBLIE
u padoThI padoThI u3ydyeHusi  oOpa3oBaTejibHbIE pecypchl
®uznka — HayKa 0 pupoze. SIBineHus npupoabl
®u3HYECKHE ABICHUA
duznyueckre BEIMYUHBI M UX H3MEPEHHE
Ypok-uccinenopanue "M3mepenue TeMnepaTypsl pu
4 TIOMOIIY KUAKOCTHOTO TEPMOMETPA U TaTINKA 1 1
TeMIepaTypol"
5 Metospt HayuHOTO TTo3HaHUA. Onricanne PU3NIECKIX 1 bubmmorexa [IOK
SIBJICHHI C TOMOIIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
5 Crpoenue BemiecTBa. ONbITHL, JOKA3bIBAIOLINE 1 bubmmorexa [IOK
JMCKPETHOE CTPOCHHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
Ypok-uccnenoanue "[IpoBepka rumnoTe3sl: 1aabHOCTD
7 MmoJIéTa MmapuKa, MyIeHHOTO TOPU30HTAIEHO, TEM 1 1
0oJIbIIIe, YeM OOJIBIIE BHICOTA ITyCKa"
8 JIBr>keHue JacTull BelecTBa 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccienoanue «ONbITHI 10 HAOIIOICHUIO 1 1
TETIOBOTO PaCHIMPEHHS Ta30B)
10 ArperatHble COCTOSHUSI BEIIIECTBA 1
OcoOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI.
11 00600611eHu e 1Mo ;)ameny <<HepBOHaIIaHBHIIEIe CBEIICHUS 1 brbmmorera LIOK
https://m.edsoo.ru/ff0a0378
0 CTPOCHUH BEIIECTBA»
12 Mexanuueckoe JBUKeHUE. PaBHOMEPHOE U 1 Bubmoreka [JOK
HEPaBHOMEPHOE JIBUKCHHC https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Eqununst ckopoctu 1 bubamorera LIOK
https://m.edsoo.ru/ff0a079c
bubmuoreka LIOK
14 Pacuer myTu 1 BpeMeHU IBMKEHUS 1 https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

bubmunoreka IIOK

15 Wuepuus. Macca — Mepa HHEPTHOCTH TeJ https://m.eds00.ru/f0a0cL0
ITmoTHOCTH BemecTBa. Pacuer Maccel m 0O0beMa Tema bu6nmoreka IJOK
16
IO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlabopatophas pabdora «OnpeneneHue MIOTHOCTH
TBEPIOTO TEIIa»
18 Pemenue 3amau o teme "IlnoTHOCTH BemiecTBa" bubmiorexa IOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XxapakTepUCTHKa B3auMoeicTus Teir. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3ydeHue 3aBUCUMOCTH
20 pacTspkeHus (nedopMaliin) IpyKAHBL OT
MPUII0KEHHOMN CUIIBD»
21 SBnenne Tarorenus. Cuia TsHKECTH
29 CBs13b MEXKy CHUJION TSXKECTH M Maccoi Tena. Bec bubnuoreka [IOK
tena. Pemienne 3amad o Teme "Cuna TspkecTn" https://m.edsoo.ru/ff0al778
23 Cuna TSKECTH Ha JpYyrux miaHeTax. Guznyeckue bubnuoreka [IOK
XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Usmepenue cun. uaamMomerp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmiorexa LIOK
https://m.edsoo.ru/ff0al1778
26 CrnoxeHue qByX CHJI, HAIIPABJICHHBIX 110 OJHON Bbubnuorexa LIOK
npsMoii. PaBHOICHCTBYOMIAST CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anay no teme "PaBHonelcTByromas cun"
28 Cuna tpenus u e€ BuJbl. TpeHHe B IPUPOJIE U TEXHHUKE bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
JlaGoparopHnas padota «3yueHue 3aBHCHMOCTH CHJIBI
29 TpeHI/I; CKI())J'IL)KIC)HI/IH oT CI/IJ'I};I JIABJICHHUS U XapakTepa bubmiorexa LIOK
. https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIUXCS MTOBEPXHOCTEH
30 Pemienue 3aau Ha onpesiesieHUe paBHOACHCTRYIOIIEHN
CHITBI
Pemenue 3anau no remam: «Bec Tenay, <jl“pa(1mqecxoe Bumorexa LIOK
31 n3o0paxenue cun», «Cuibly, «PaBHOIEHCTBYOIIAS

CUID»

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTtponbHas pabora o TeMaMm: «MexaHndecKoe

32 IBIDKEHHEY, «Macca, INIOTHOCTELY, «Bec Texa,
«['paduueckoe n3o0pakeHne cumy, «CUb
33 Hasnenne. CnocoObl YMEHBIICHUS U YBEITHYCHUS Bubnmuorexa LHOK
JaBICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCHMOCTh JaBJICHUS raza OT bu6nmoreka IJOK
00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenayda naBneHus TBEPABIMU TEIAMH, KUAKOCTIMU Bubmuorexa LIOK
u razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KUAKOCTH U Ta3e, BEI3BAHHOE JICHCTBUEM bubmuoreka LIOK
CHUIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo Teme «/laBiaeHHE B JKHAKOCTH U Bu6nmoreka IJOK
rase. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
Bubmuorexa [JOK
38 Coobuarouuecs cocy b https://m.edsc])_]é).ru/fan2970
39 lunpaBinyeckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopirHeBoO )KHIKOCTHBIN HACOC
41 ATmocdepa 3emMii ¥ IPUYUHBI €€ CYIIeCTBOBAHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
Bubmmorexa [JOK
42 Bec Boznyxa. ATmocdepHoe naBrneHue https://m.e dS(LJEJ.ru /ff0a2b5a
43 Uzmepenne atmocdepHoro nasneHus. Onbit Bbubnuorexa LIOK
Toppuyesuiu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(EPHOTO JIaBIECHUS OT BHICOTHI HAJl Bbubnuorexa LIOK
YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 BapomeTtp-anepons. ATMocdepHOe laBieHe Ha Bbubmoreka [JOK
Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anad o teme " AtmMocdepHoe naBieHue"
47 JleiicTBHE )KMIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX Bubmuorexa LIOK
TeNno. ApXMMeI0oBa Cria https://m.edsoo.ru/ff0a3276
o | T T I

MOrpy>XCHHOC B JXUAKOCTLY

https://m.edsoo.ru/ff0a33fc
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JlaboparopHnas pabota o Teme «lccmemoBanue

49 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa 1 bubamorewa LIOK
N https://m.edsoo.ru/ff0a3514
MOTPYKCHHOH B JKUAKOCThH YaCTH TEJa
bubmuoreka LIOK
>0 Hnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabora "KoHcTpynpoBaHue apeomerpa
51 WM KOHCTPYMPOBAHKE JIOAKH U OTpe/ieieHue e€ 1
rpy3onoabéMHocTH"
Pemenue 3anau no temam: «IlnaBanue cynos.
52 BOSI[YXOHJ‘I:][%&HI/IC» «/laBneHue TBep,Z[BI})/(I[TeH bubamorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KontponbHas pabora o Teme «/laBneHue TBEpabIX
TeJ, )KUAKOCTEHN U Ta30B»
Bu6nuoreka IJOK
>4 Mexamitieckas padora https://m.edsoo.ru/ff0a3f82
Bu6nmoreka IJOK
> MongocTs. EAMERmE MOIEOCT] https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoanue "Pacuér momHocTH, 1
pa3BUBaEMOU NpHU MOABEME IO JiecTHULE"
57 [Ipocteie Mexanu3Mmebl. Peryar. PaBHoBecue cui Ha
phlyare
58 Prruaru B TexHuke, ObITY M ipupoje. JlabopatopHas 05 Bubmmorexa [JOK
pabota «VccieoBanne YCIOBHIA pABHOBECHS PhIUaray https://m.edsoo.ru/ff0a478e
59 Pewenne 3a1a4 no teme «Y coBUSL paBHOBECUS Bubmmorexa [JOK
pbIuaray https://m.edsoo.ru/ff0a48a6
Koaddumment monezHoro neiicTBrsi MeXaHU3Ma.
60 JlaGoparopnas padota «M3mepenne KI1/I HakoHHO#M 0.5
TIOCKOCTH
" " bubmmorexa [TOK
61 Pemenwue 3ana4d o teme "Padota, momHocts, KIT/1 https://m.edsoo.ru/ff0a4cas
Mexanndeckas sHeprusi. Kunernueckas u Bbubmuorexa LIOK
62
MOTEHIMATbHAS SHEPTHs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpPaHEHUSI MEXaHUYECKOH SHEPruu bubamorexca LIOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCEPUMEHT 1O TeMe "DKCIEPUMEHTATIBHOE 1
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omnpeaecHHUEe U3MEHEHUS KHHETHUECKOM 1
MMOTEHIIMAIBHON SHEPrUH MPU CKaThIBAHUH TEJa 110
HAKJIOHHOM miIocKocTH"

Konrtponbhas pabora o Teme «Pabota 1 MOLIHOCTS.

65 DHeprus) !

66 PesepBHbrii ypok. Paborta ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"MexaHuueckoe IBrKkeHue" https://m.edsoo.ru/ff0adee6

67 Pesepsuslii ypok. Pabota ¢ TekcTamu 1mo Teme 1 Bubmuorexa LIOK
"JlaBneHue TBEPABIX TEI, )KUAKOCTEH U ra3oB” https://m.edsoo.ru/ffOa4ffe

68 Pesepsuslii ypok. Pabota ¢ Tekctamu o reme "Pabora. 1
MomnHocth. JHeprus"

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KosnuecTBO Yacos

DJIeKTpoHHbIE I (PPOBBIE

N Tema ypoka Konrposnbnbie  IlpakTudeckue HAata o0pa3oBaTeJIbHbIE
n/ Bcero U3YYCHMA
u padoTbI padoTsI pecypchl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KHHETHIECKOM bubmmorexa LIOK
1 1 .
TEOPHH U MX OIBITHLIE ITOTBEPIKICHIS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB H MOJIEKYII 1
3 Mogenu TBEPAOTO, YKHIAKOTO B Ta3000pa3HOTO 1 bubmmoreka [JOK
COCTOSIHHIA BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOT0 COCTOSHUH BEIIECTBA HA OCHOBE 1
MIOJIOKEHUHN MOJIEKYISIPHO-KHHETUYECKOM TEOPUHU
5 Kpucrammueckue 1 amopdHbIE Tena 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHMe U KaWIIpHOCTh. [ToBepxHOCTHOE 1 Bubmuorexa [OK
HATsDKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHue U CkaTHe 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO 1
TCIIJIOBOT'O ABMKCHH A YaCTHUIL
9 BryTtpennss sneprusa. CrocoObl H3MEHEHUS 1 Bbubmuorexa LIOK
BHYTPCHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuoreka IIOK
10 BHag! Tenonepenatin ! https://m.edsoo.ru/ff0a6412
| maepens Houmense wonomme | 1 o LOK
o P B https://m.edsoo.ru/ff0a65c0
SHEeprocOepeKeHHS
bubmoreka IIOK
12 KonnuectBo TennoTel. Y IeabHas TEMIOEMKOCTD 1 hitps://m.edso0.ru/ff0a6976
13 YpaBraeHue TemmioBoro 6ananca. TermioooMeH 1 1 bubnmnorexa [JOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
o | Domopma o Meceromme et | 1 1 Bumores 110K
" p A p https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer konuyecTBa TEIUIOTHI, HEOOXOUMOTO ISt 1
HarpeBaHusl Tejla U BBACISIEMOr0 UM MIPU OXJIKICHUI
16 JlaGopartophas pabora "OnpeneneHue yneabHON 1 1 Bbubmuoreka LIOK

TEIUIOEMKOCTH BelecTna'

https://m.edsoo.ru/ff0aébb0
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bubmuoreka IIOK

17 DHeprus TOIIUBA. Y IeTbHas TEIUIOTa CTOPAHMS
p A P https://m.edsoo.ru/ff0a7b5a
18 [TnaByieHue 1 OTBEpACBaHHE KPUCTAIUTMYECKUX TEIL. bubmuoreka LIOK
V nenpHas TEIIOTa IUIABJICHUS https://m.edsoo.ru/ff0a71d2
JlaGoparopHas pabora "Onpe/enenue yaeabHOI bubnuoreka [IOK
19 n .
TEIUTOTHI TUIABJICHUS JIBAA https://m.edsoo.ru/ff0a72fe
bu6nmoreka IJOK
20 ITapoo6pa3zoBanue u KoHAeHcanus. McnapeHune
pOOLP A H P https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas TemioTa mapooOpa3oBaHus U
21 KOHJICHCA I/Ifl 3aBUCUMOCTH TCMII)'IC aI; bl KATICHUS OT bubmoreia HOK
. H patyp https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO TaBIICHUS
Bnaxnocts Bo3myxa. JJaboparopHas padora bubnuoreka [IOK
22 n L n .
OmnpeneneHne OTHOCUTENFHOMN BIAYKHOCTH BO3yXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3aa4 Ha Onpe/IelICHUE BIIAXKHOCTH BO3IyXa
o4 [Tpunnumner paboThl TEMIOBBIX ABUTaTeneil. [lapoBas
TypOuHa. JIBUraTenb BHyTPEHHETO CTOPaHHS
o5 KII[ TermoBoro asuratens. TemaoBble ABUTATEIN U bubmuoreka LIOK
3aIUTa OKPYKAIOIICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUS U MPEBPAICHHUS YHEPTHH B
TEIIOBBIX TIPOIECCcax
IToaroToBka kK KOHTPOJBHOH paboTe IO TeMe
27 "TGHHJIOBLIC ;{Bnem:sl{) I/I3MeH£me arperaTHbBIX bubsmorexa HOK
o ',, p https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIECTBA
8 Kontponbhas pabora o teme "TemnsoBble sBIeHUS. Bubmuorexa [JOK
M3MeHeHne arperaTHbIX COCTOSIHHIN BemecTa" https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. J[Ba pojia 3MeKTPHUECKUX 3apsI0B
30 Ypok-uccinenoBanue "IIeKTpU3ays TeJ HHAYKIHNESH 1
MIPU CONIPUKOCHOBEHUN"
31 B3ammoneiicTBre 3apshkeHHBIX Tell. 3akoH Kymona bubsmorexa HOK
A P ‘ Y https://m.edsoo.ru/ff0a87e4
DnexkTpudeckoe moje. HanpsokeHHOCTD
32 3neKTTp m4aeckoro mojs. IT I/II)H HII CYNEPITO3UIIHH bubimorexa LHOK
p - LIPHIHLHIIL CYTIep H https://m.edsoo.ru/ff0a8a0a
ANEKTPUIECKUX TOJICH
33 Hocwurenn snekTpudeckux 3apaa0B. DIeMeHTapHBIH
3apsn. CTpoeHne aToma
34 [IpoBoAHMKY 1 AMIAEKTPUKA. 3aKOH COXPAHEHHS Bubmoreka [JOK
JIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB Bubmoreka [JOK

QJICKTPUYCCKHUX 3apa10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTpUYECKHl TOK, YCIOBHUS €T0 CYIIECTBOBAHMS.

bubmuoreka IIOK

36 M cTOYHMKY 3NIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelficTBHS DIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edso0.ru/ff0ag6b2
38 Ypok-uccnenosanue "JleficTBre 3MEKTPUUECKOTO MO 1
Ha MIPOBOTHUKH U JUIIICKTPUKH"
39 DJIeKTpUUYECKHH TOK B METalJax, KUIKOCTSAX U Tazax bubmorexa [IOK
P KA https://m.edsoo.ru/ff0a9838
40 DJeKTpruIecKas Ielb U €€ COCTaBHBIE YacTH
a1 Cuna Toka. JJabopaTopHas pabora "V3mepenue u 05 bubmoreka [JOK
peryJupoBaHue CHJIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
42 Masopuropmun padors “Hovepenme n perymposar 05 ubmotera LIOK
" https://m.edsoo.ru/ff0a9el4
HaNpsHKEHUS
43 CormpoTuBieHrE TPOBOJHUKA. Y AETBEHOE bubnunoreka [IOK
COIPOTHBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
| ormomn ebors s e eror 1 B LOK
P poBoa ,,ﬂ » TUIOTHAL https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CEUSHHs U MaTepraa
3aBHUCHUMOCTh CHJIBI TOKA OT HanpspKkeHus. 3akoH Oma bubmmorexa [IOK
45 )
JUTSL ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGoparophas pabota "VccienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3 Pe3UcTop, OT Bubnunoreka [IOK
46 1 :
COIPOTHUBIICHHUS PE3UCTOPA U HANPSHKEHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U apaIeIbHOE COSTMHEHUS
MTPOBOTHUKOB
18 manpeenni i mocTexmTe O covtmen ) BuGmorera LIOK
p P " A A https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 Jlaboparophas padora "[IpoBepka npaBuia Jis CUIIbI 1 bubnuoreka [IOK
TOKa IIPH NapaJuIeIbHOM COCAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemienue 3anay Ha npuMeHeHue 3akoHa OMa Jist Bu6mmoreka IJOK
50 .
Pa3NUYHOTO COCTMHEHUSI TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH MEKTPUYECKOTO TOKA. 3aKOH Bbubmuorexa LIOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopartophas padora "Onpenenenue padboTh U Bbubmuoreka LIOK
52 " 1 )
MOIIIHOCTH 3JICKTPHIECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUYESCKHUE LU U TOTPEOUTEH FNEKTPUIESCKON Bbubnuroreka [IOK

sHepruu B 0pTy. KopoTKoe 3aMbIkanne

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJLHOU PaboOTe IO TEME

bubmunoreka IIOK

54 "DnexkTpuuecKue 3apaapl. 3apsyKeHHBIC Tella U UX 1
pH AL P . https://m.edsoo.ru/ff0abd2c
B3auMOAEHCTBUS. [10CTOSHHBIN AIEKTPUICCKII TOK
KouTposbHas pabora o teme "DNeKTpUIeCKHe
55 3a 51221 3a mlfeHHHe Tela u X BSaH;pO,ILCI;'ICTBHH 1 bubmorexa LHOK
PALEL. 3ap3 . " ) https://m.edsoo.ru/ff0abea8
[TocTOsSTHHBIN 3JIEKTPUUYECKUI TOK
56 ITocTosiHHBIE MArHUTHI, X B3aUMOJIEHCTBHUE 1
57 Ypok-uccrnenopanue "V3ydeHne moiei mocTOSHHBIX 1 1 bubmmorexa [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoOe moje. MarHuTHOE 1oJie 3eMITH U €ro bu6nmoreka IJOK
58 1 .
3HAYEHUE JUIs JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnsIT Opcrena. MaruuTHOE MOJIe 3JIEKTPUIECKOro Bubmuoreka [JOK
59 1 .
TOKa MarHuTHOE 1OJIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHue AIeKTPOMarHiuTOB B TEXHUKE.
60 H§60 aTopHas a6T(f)Ta "W3yueHue nercTBUSA 1 0.5 bubmorexa HOK
petophas p n " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJI Ha MIPOBOJAHHK C TOKOM
DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.
Hcnonp3oBanue IeKTpoABUTATENEH B TEXHHUECKHIX
61 CTPOMCTBAaX U HA T a:cnﬂo te. JlaboparopHas pabdora 1 bubmorexa HOK
,3,' P P pTe. PaTopHai p https://m.edsoo.ru/ff0ac86¢
KouctpynpoBanue u n3yueHue paboTs
3leKTpoaBUraTens"
62 OnsiTel @apages. 3aKOH AIEKTPOMarHUTHOM 1
unaykiuu. [pasuo Jlenua
Onextporeneparop. CriocoOb! MOTy4YeHuUs
63 ANEKTPUUECKON SHEPTUHU. DIIEKTPOCTAHIIMH Ha 1
BO300HOBIISIEMBIX HCTOYHHKAX DHEPTHH
64 [loaroroBka K KOHTPOJILHOU PabOTE MO TeMe 1
"DNeKTpuYecKrue U MarHUTHBIE IBICHUS"
Konrtponbhas padora o Teme "nekTpuyeckue 1 Bbubmuorexa LIOK
65 n 1 .
MAarHWUTHBIC SIBIICHUS https://m.edsoo.ru/ff0acb14
66 Pezepsuylii ypok. Pabota ¢ TekcTamu 1o teme 1 Bbubmuorexa LIOK
"TerutoBble siBeHUs" https://m.edsoo.ru/ff0accse
PesepBHbrii ypok. Pabora ¢ Tekcramu 1o Teme Bubmoreka [JOK
67 " 2 2 " 1 .
TToCTOSIHHBIN JEKTPHUESCKHI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbrii ypok. Pabora ¢ Tekcramu 1o Teme 1
"MarauTHsbie siBIEHUS"
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne Kounuecrso yacos DJIeKTPOHHBIE M (PPOBBIE
n/ Tema ypoxa KoHTpoIbHbIE IpakTH4ecKue HAara o0pa3oBaTe/ibHbIE
n Beero padoThI padoThI HyHeH pecypchl
1 MexaHnueckoe IBKeHHE. MaTepuanbHas TOUKa 1
5 Cucrema otcuera. OTHOCUTEIBHOCTH MEXaHUUECKOTO 1 bubnuoreka [{OK
JBYDKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMONTMHEHHOE TBHYKEHHUE 1 bubamoreta LIOK
https://m.edsoo.ru/ff0ad19a
4 HepasromepHoe npsmonuHeiHOe nBrxkeHne. CpemHss 1
W MTHOBEHHAsI CKOPOCTb
5 [IpsmonuHeliHoe paBHOYCKOPEHHOE JABMKEHUE. 1 Bubmuoreka [JOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPSIMOJIMHEHHOTO pABHOYCKOPEHHOT O 1
nBrkeHns. I'paduk ckopoctn
7 upa pasnoyeropermon e o nacromon 1 s bumorexa LIOK
IocKocT" https://m.edsoo.ru/ff0adb18
8 Cso0OogHoe nagenue teia. OnblTe [ anunes 1
9 PaBHOMEpHOE NBIKEHHE IO OKpYKHOCTH. Ileprnon n 1 Bbubnuorexa LIOK
yacrora obparienns. JInHeiiHast U yraoBas CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 1
11 [epesrit 3akoH HproToHa. BexTop cumbl 1 E;S;II;I/(;;ZI;Z;IO?ISH £02e612
12 Bropoii 3akon HelotoHa. PaBHOelicTBYIOIIAs cria 1 E;IS;I:I;I/(:TT]ZI;Z(L)E)?I;/ ff0a672a
13 Tperuit 3akoH Hprotona. Cyneprno3umus cui 1 ]f?tI/tISSJ,I:I;I/?TTIZI;aS(])_E)(.)rIlf/f {02982
14 Pewienue 3anay Ha npuMeHeHue 3akoHOB HploTOHA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 E;IS;I:I;I/(:TT]ZI?S;})?IS/ ff0aeca?
16 Pemenue 3anad no teme «Cuna ynpyroctun» 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

17 JlaboparopHnas pabota «OmnpeaeneHne KECTKOCTH Bubnuoreka [IOK
MPYKHUHBD) https://m.edsoo.ru/ff0aee28
bu6nmoreka IJOK
18 Chmarpenis https://m.edso0.ru/ff0af738
19 Pemenwue 3amau mo teme «Cuia TpeHHSD» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padora "Onpenenenne koddhdurmeHTa bubmmoreka [JOK
TPEHHS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemrenue 3anau mo teme "3akonsl HetoTona. Cuna bubnuoreka [IOK
21
ynpyroctu. Cuina TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH U 3aKOH BCEMUPHOT'O TATOTCHHUS. bubnuoreka [IOK
VYckoperne cBOOOIHOTO MaACHUSI https://m.edsoo.ru/ff0af044
Ypok-koHbpepenius " [IBIKkeHHE T BOKPYT
23 rpaBUTAIMOHHOTO IeHTpa (CoTHeuHas cUCTEMa).
lamaktuku"
Pemenue 3amad mo teme "CHila TSOKECTH U 3aKOH Bu6nmoreka IJOK
24
BCEMHUPHOTO TATOTECHHS" https://m.edsoo.ru/ff0af5f8
[lepBas kocMudeckas ckopocTh. HeBecoMocTh 1 bubmmorexa [IOK
25
neperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraibHON TOUKH. AOGCOITIOTHO
26 TBEPAOE TETO. Pa]I:HOBeCI/Ie TBEPMOTO TeNa ¢ Bubmorexa LIOK
o https://m.edsoo.ru/ffOafe36
3aKpETUIEHHON OChIO BPAIICHUS
27 MowmenT cuibl. LeHTp TshkecTn
28 Pewenue 3anay no teme "MomeHT cuibl. Lientp bubmoreka IIOK
TsDKecTH" https://m.edsoo.ru/ff0b02b4
29 [MoaroroBka K KOHTPOIBHOM paboTe Mo Teme Bubmmorexa [JOK
"MexaHndeckoe nBmxeHue. Bzanmoaeiicreue Tein" https://m.edsoo.ru/ff0b0408
30 Konrtponbhas padora no Teme "Mexanndeckoe Bubmuorexa LIOK
nBwxenue. Bzanmopelicreue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynse Tena. UMiynbe cuibl. 3aKOH COXpaHEHHS Bbubmoreka [JOK
UMITyJIbca. YTIPYroe U HeyIpyroe B3auMo IeiicTBIe https://m.edsoo.ru/ff0b07fa
39 Pemenwne 3agad mo teme "3aKoH COXpaHEHUS Bubmoreka [JOK
ummynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbpepeHius "PeakTHBHOE TBUKCHHE B

MIPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmunoreka IIOK

34 Mexanndeckas paboTa ¥ MOIITHOCTh https://m.edso0.ru/f0b0a84
35 PaGota cuitbl TsHKECTH, CHITBI YIIPYTOCTH M CHJIBI bubmmorexa [IOK
TpeHUs https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabora «Onpe/eneHue padoThl CUITBI
36 TPEHMS [IPH PAaBHOMEPHOM JIBIKEHHH TEJIa 110
TOPU30HTATBHON TIOBEPXHOCTHY
37 CBs13b 3HEpruu 1 paboTsl. [loTeHManbpHas SHEPTHS
38 Kunetuueckas sneprusi. Teopema 0 KHHETUYECKOM bubnuoreka [IOK
SHEPrHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPTUH B MEXaHHUKE
40 JlaGoparopHas padora «/3ydeHue 3aKkoHa COXPaHCHUS bubnuoreka [IOK
SHEPTHN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBMKCHHUE M €0 XapaKTEPUCTUKU bubmorexa LIOK
https://m.edso0.ru/ff0b1858
42 3aryxariue kojicoanus. BeIHYXIeHHBIE KOJICOaHNUS. bubnuoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 Matematuyeckuil U Ipy>KMHHBIA MasTHUKU
m Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOa Bubnunoreka [IOK
KOJICOAHUH OT )KECTKOCTH MPYKHHBI K MAcChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienne sHEPTUH TTPU MEXaHUIECKHIX
KoJIe0aHUsIX
46 JlaGopartopHas paboTa «OmnpeziesieHue YaCTOThl U Bubnunoreka [IOK
MepHo/Ia KOJIeOaHHi IPYKUHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
| e e
MACCE! Tpy3ay https://m.edsoo.ru/ff0b197a
48 Mexanndeckne BOJHBI. CBOMCTBA MEXaHIMIECKIX Bbubnuoreka [IOK
BOJH. [Ipo10NTbHEIE U TIOTIEPEYHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHbpepeHius "MexaHu4ecKre BOJHEI B
TBEPIOM Terne. CelicMuuecKkre BOTHBI"
50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccienopanue "HabmoneHre 3aBUCUMOCTH

BBICOTHI 3BYKa OT YacTOTHI"



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTE 3BYKa B BBICOTa TOHA. AKYCTHYCCKHUI

52
pe3oHaHc
53 Ypok-koHbpepenius "YnpTpa3Byk u nH(Pa3BYK B bubmmoreka [JOK
NPUPOJIC U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [NoarotoBka Kk KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI Bubnmuorexa LIOK
coxpaHeHus. MexaHn4yecKue KoaeOaHust U BOJIHBL" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas padbora 1mo TeMe "3aKOHBI COXPaHCHHS.
Mexanndyeckue kojaeOaHus 1 BOJHBI"
56 3 5 bubnuoreka [IOK
JIEKTPOMArHUTHOE TI0JIe. DJIeKTPOMAarHUTHBIE BOJTHBI
P P https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa IEKTPOMarHUTHBIX BOJH
Ypok-koHpepennus "llkana 3eKTpoMarHUTHBIX
58 cf) Uc (2 psoua € DIEKTpoMa ’ 0 bubamorera LIOK
BoJH. Mcrionp30BaHMe AIIEKTPOMATHATHBIX BOJH TSI
. " P https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3U
VYpoxk-uccnenopanue "V3ydyenne cBOWCTB
59 3 pe oMa ] 0 yc OMOIIBIO MOO oro Bubmiorexa LIOK
JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIFHOT
P ) https://m.edsoo.ru/ff0b2c6c
TenedoHa
50 Pemenwne 3amaq Ha omnpe/ieIeHNe YaCcTOTHI U JTTHHBI
3JIEKTPOMATHUTHOU BOJIHBI
61 DneKkTpoMarHuTHas nmpupoaa ceera. CKOpOCTh CBETa. Bubnunoreka [IOK
BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 UcTtounnku cseta. [IpsiMonnHeliHOE pacipocTpaHeHue Bbubnuorexa LIOK
ceta. 3atmenus Conana u JIyHbI https://m.edsoo.ru/ff0b3658
63 3aKkoH OTpa)keHHUs cBeTa. 3epkana. Pemenne 3agad Ha Bbubnuorexa LIOK
MPUMEHCHHE 3aKOHA OTPAKCHUSI CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipemomienue cBera. 3aKOH MPEIIOMIICHUS CBETa bubmmorexa [IOK
P ' P https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/Icnom,soBzHie nonHorFZ) BHYTPEHHETO OTPaXKeHHUS B bubmmorexa HOK
yIp p https://m.edsoo.ru/ffOb3c5c
OINITHYECKUX CBETOBOAAX
JlaGopatopnas padota "VccnenoBanue 3aBUCUMOCTH
66 yIJIa IPEeIOMIIEHHS CBETOBOTO JTyda OT YIJla HajeHuUs
Ha TpaHuIe "Bo3ayx-cTexio""
Ypok-koHpepenius "Vcnoap30BaHHE MTOJHOTO
67

BHYTPEHHET0 OTPAKEHUsSI: CBETOBO/IbI,
OINTHKOBOJIOKOHHAS CBA3L"



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubmunoreka IIOK

68 JIunazer. OnTHyeckas cuiia JINH3bI https://m.edso0.ru/ffOb3f2c
69 [TocTpoenue n300paKeHuil B JIMH3aX bubmiorexa IOK
https://m.edsoo.ru/ffOb444a
70 JlaboparopHas pabora "Onpenenenue GoKycHOTO bubmoreka [JOK
PacCTOSIHUS M ONITHYECKOU CHIIBI COOMPAIOIIICH JIMH3BI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHbpepeHius "OnTHIeCKHUE JIMH30BbIC bubnunoreka [IOK
npuoops" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak onTryeckas cucreMa. 3peHre bubmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "edektsr 3penns. Kak
COXpaHUTH 3peHHUe"
o | Fpmemems Seoro e s o O BuSorea 10K
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceeta
JlaGoparopHas padora "OMBITHI 10 Pa3I0KCHHIO
75 0eJIoro CBeTa B CIIEKTP M BOCIIPUSATHIO I[BETA bubnuoreka [IOK
MPEJIMETOB MPU UX HAOJIOICHUHN Yepe3 IBETOBBIC https://m.edsoo.ru/ff0c0e2a
¢buabTpHI"
76 Ypok-npakTukyMm "BoHOBBIE CBOMCTBA CBETA:
nucriepeusi, uaTepepennuns u audpaxums”
" Omnsitel Pesepdopaa v uraneTapHas MOJIENb aTOMa E:tlgg:lflﬁzlijasgo(.)rllf/ffOﬂZaS
78 IMocrynarel Bopa. Mozens aroma Bopa
79 Hcnyckanue u nornomieHne cBeta aToMoM. KBaHTBI. Bubmmorexa [JOK
JIuHenvaThie CIIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HaOroieHue crekTpos Bubnunoreka [IOK
ucIycKanus" https://m.edsoo.ru/ff0c1550
81 PagyoakTHBHOCTE U €€ BUJIBI Eubmiorexa OK
https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. HykitoHHas Mojiensb bubmorexa [IOK
: https://m.edsoo.ru/ff0c18ac
83 PamuoaktuBHEIe ipeBpanienus. M30Tomns bubmorexa [IOK
) https://m.edsoo.ru/ff0clal4
84 Pemenne 3aga4d o teme: "PagnoakTuBHBIE bubmuoreka LIOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuox monypacmnanaa
36 Ypok-koHbepeHius "PaguoakTHBHbBIC U3TyUYSHHS B Bbubnuroreka [IOK

NPUPOJE, MEIULIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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SnepHbie peakiuy. 3aKOHBI COXPAaHECHHUS 3apPSI0BOTO H Bubnuoreka [IOK
87 1
MacCOBOTO YHCEI https://m.edsoo.ru/ffOc1c58
88 DHEprus CBS3M aTOMHBIX sifiep. CBSA3b MacChl U 1 Bubnunoreka [IOK
SHEPrHU https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3anau o teme "SnepHele peaknyun” 1
90 Peakiiuu cunTesa u aenenus saep. Mctounuku 1 bubmmoreka [JOK
sHepruu ConHIa u 388311 https://m.edsoo.ru/ff0c1e88
01 Ypok-koHbepennus "SAnepras sHepretuka. JlerictBus 1 1
paZnOaKTUBHBIX U3TYUYEHHH Ha KUBBIE OpPraHU3MBbI"
B erpoarmmioe note. Snektpovarmmc 1 Bubmotera LIOK
P - eIp https://m.edsoo.ru/ff0c223e
BOJIHBIL. KBaHTOBBIE SIBIICHHS
KonTponbHas pabora o Teme "DneKTpOMarHUTHOE
93 noJie. DJIEKTPOMArHUTHBIE BOJIHBI. KBaHTOBbIE 1
SIBJICHHST"
[ToBTopenwue, o600uIeHNE. JlabopaTopHBIe PabOTHI IO Bubmuoreka [OK
94 , . , 1 1
Kypcy "BszaumoneiicTBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, o6o0menne. Pemenne pacueTHpIX U bubmmorexa [IOK
95 1
Ka4eCTBEHHBIX 3aa4 1Mo Teme "TermioBsie mporecch” https://m.edsoo.ru/ff0c2572
o KHaO]chopZHHe’ 02;)6;1[6H;Ie.e Pznigglz picflﬁ;THLIX " . BuGmorexa [OK
YECTBCHHBIX Y I10 TEM TCIIJIOBBIX
on 8 s https://m.edsoo.ru/ff0c2a22
JBUTaTEICH
II 000 .P
gy | ot e Feneme e |
H" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [ToBTopenwue, o600uIeHNE. JlabopaTopHEIE PabOTHI IO 1 1 Bubmmorexa [JOK
Kypcy "CBeroBble siBIeHHS" https://m.edsoo.ru/ff0c2c52
[loBTOpenwue, o6o0menne. Pabora ¢ TekcramMu 1o Teme Bu6nuoreka IJOK
gg " " 1
3aKOHbI COXPAHEHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwne, 0606meHne. PaboTa ¢ TekcTaMu 10 TEMe 1 bubmuoreka LIOK
"Konebanus 1 BOJHbL" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, o6o0menne. Pabora ¢ Tekctamu 1o Teme 1 Bu6nmoreka IJOK
"CBeToBbIE sABIECHUA" https://m.edsoo.ru/ff0c3044
102 [loBTopenue, o6o0meHue. Pabora ¢ TekcTamu o Teme 1
"KpanToBas u siepHast puzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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