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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBIEHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTeIbHOMN
nporpammsl, npenactaBieHHbix B PI'OC OO0, a takxke ¢ yuétoM ¢enepanbHOi pabouelt mporpaMmbl
Bocnutanus u KoHuenmuu npenojaBanus yueOHoro npeamMera «Ousnkay.

Conepxanue mporpamMMbl 1o (HU3MKE HANpPaBIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH OOYYaroIIMXCS M OpraHU3alUI0 U3ydyeHUs (U3MKU Ha JESITeIbHOCTHOM ocHoBe. B
nporpamMme 1o (pu3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOIrO IpeaMeTa B peajau3aluu TpeOoBaHUM
OI'OC OOO k mIaHHpyeMbIM JIMYHOCTHBIM M METAIllPEIMETHBIM pe3yjibTaTaM OOYy4YEeHMsI, a TaKxKe
MEXIIPEIMETHBIE CBA3M €CTECTBEHHO-HAYyUHBIX Y4EOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMUsI.

[lporpamma 1o (U3KMKE yCTaHABIMBAET paclpeiciieHne y4eOHOro Marepuana 1o ToAaM
o0y4yeHus (IO Kilaccam), MpeasaraeT NPUMEPHYIO MOCIeI0BaTEIbHOCT U3YUEHHs TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronIuxcsl.

[IporpamMma no ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUS METOJWYECKOM MOMOIIM YYHUTENO B
co3/laHuM paboueil mporpaMmsbl 10 y4eOHOMY IPEIMETY.

@dusnka SBISIETCA CUCTEMOOOPA3YIOIMM JUIS €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEAMETOB,
MIOCKOJIbKY (DM3UYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBJICHUM, HM3y4aeMbIX XHMHUEH,
Ouosioruelt, actpoHomuedl W (uznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MUpA, TIPEAOCTABISIET HanOoJee sICHbIe 00pa3lbl MPUMEHEHHUSI HAyYHOTO METOZA IMO3HAHMS,
TO €CTh CII0C00A MOJYYEHUS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TIaBHBIX 3a/1a4 (PU3MUECKOro 00pa30oBaHUs B CTPYKType 00IIero oopa3oBaHus COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M UHTEpeca K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IpEANOJaraeT OBJIAJCHHE  CIEIYIOLIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTB:

® HAy4YHO OOBACHSATH SBIICHMUS,

® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;

e MHTEPNPETUPOBATh JAHHBIE M MHCIOJNb30BaThb HAy4HbIE JIOKa3aTEJIbCTBA JJIA
HOJIy4EHUS BBIBOJOB.

Ilenn wu3yueHus ¢QU3MKKM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs ONpENEICHbl B
Konuenun mnpenoxaBanus ydeOHOro mnpenmera «®Pusuka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit  Dexepanuu, peanu3ylIIMX  OCHOBHBIE  0O0IIc00pa3oBaTeNIbHBIE  MPOTPAMMBI,
yrBep)kA€HHON pemeHneM Komnernn MunncrepctBa npocsenieHus Poccuiickoit  ®Denepanyu
(mportoko:n ot 3 nexadbps 2019 r. Ne [IK-4BH).

Henu usyvyenus ¢pusnku:

e npuoOpeTeHue MHTEpeca M CTPEMJICHUS OOy4aroluxcs K Hay4YHOMY H3YYEHMIO MPHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEACTABICHMA O HAaydyHOM MeETOA€ TMO3HaHWiA U  (OPMHPOBAHUE
HCCIIEI0BATENILCKOIO OTHOLIEHHS K OKPYKAIOLIUM SIBJICHUSAM;

e (opMUpOBaHME HAyYHOTO MHPOBO33PEHHs KakK pe3yiabTaTa H3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHHE TPEACTABICHUN O pPONU (PU3MKH IS Pa3BUTUSA JAPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oynymeidl npodeccroHanbHOMI
NeSTeIbHOCTH, CBA3aHHOM C (PU3MKOH, MOArOTOBKA K JajbHeHlIeMy OOy4eHHIO B 3TOM
HaIPaBJICHUU.



JlocTukeHune STUX Lejeil mporpaMmbl o (PU3MKE HAa YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs

o0ecrieuynBaeTCsl PelIeHuEM CIeIyIOIUX 3a4ay:

e npuoOpeTeHne 3HAHWK O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e pUOOpPETeHHE YMEHUHN OMUCHIBATH U OOBSCHATH (PU3MUECKUE SIBJICHMS C HCIOIb30BAHHEM
MOJIy4YEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PELIEHUS MPOCTEHIINX PpacUETHBIX 3a]]a4 C UCIOJIb30BaHNEM (PUZNYECKUX
MoOJIeJIel, TBOPUYECKUX U MPAKTHKO-OPHUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHMI HAOIIOaTh MPUPOJHBIC SBIECHUS W BBINOJIHATH OIBITHI, J1a0OpaTOpHBIE
paboThl M DKCHEpUMEHTAJbHbIE MCCICIOBAHUSA C MCIIOIB30BAaHHEM H3MEPHUTEIBbHBIX
puOOpoOB;

e ocBoeHHe MpUEMOB paboThl ¢ wuHGpopManMend (U3NUECKOTO COAEpIKAaHUs, BKIOYAs
MHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHSIX (DU3HMKH, aHAIN3 M KPUTHUECKOE OIICHWBAaHUE
uHpOpMaINH;

® 3HAKOMCTBO cO cdepamu NpodEeCCHOHATBLHON EATebHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKON HAyKH.

Ha wsydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
orBonuTcs 238 vacoB: B 7 kimacce — 68 dacoB (2 yaca B Henmeno), B 8 kimacce — 68 gacoB (2 daca B
HEJIEIN0), B 9 KJlacce — 102 yaca (3 yaca B HEJIeIo).

[Ipennaraemslii B mporpamme 1o (u3uKe nepeueHb J1a00paTOPHBIX PAabOT U OIBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, YUUTEINb JIeJIaeT BHIOOP MPOBEAEHMS 1a00paTOPHBIX pabOT U OIBITOB C
yu4€TOM HHIMBHIYaJbHBIX OCOOEHHOCTEH OO0YdYarolMXCs, CHHMCKAa AKCIEPUMEHTAIbHBIX 3aJaHHM,
IpeJUlaraeéMbIX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pusuke.



COIEP)KAHUE OBYYEHUA
7 KIIACC

Pasnen 1. ®usuka u e€ posib B NO3HAHUH OKPY’KAIOLIEro MUPA.

@dusuka — Hayka O npupone. SBieHus npupoisl. PuU3HUECKHE SBJICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, SJIEKTPUYECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousznueckue BenuuuHBL. M3Mepenuwe ¢usnueckux BenuuuH. Dusznueckue MPUOOPHI.
IlorpemnocTs u3MepeHuil. MexnyHapoiHasi CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHblE HAyKH M3Y4aroT Npupoay. EcTecTBEeHHO-Hay4YHBIH METOJ
MO3HAHUS: HAOMIOJEHHEe, TOCTAHOBKA HAYyYHOTO BOIPOCA, BBIIBIKEHHE TUIOTE3, IKCHEPUMEHT IO
MpPOBEpKe THUIOTe3, OOBsCHEHWEe HaOmogaeMoro siBneHus. Omnucanue (QU3UYECKUX SIBICHUN C
IOMOIILIO MOJICIIEN.

Hemoncmpayuu.

1. MexaHnuyeckue, TeIIOBbIE, JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIC SIBICHUS.

2. Ousunueckue NpubOpPHl M TpOLEAYpa HPSMBIX H3MEPEHUH AaHAJIOrOBBIM M IM(PPOBHIM

pudopoMm.

Jlabopamopnuvie pabomel u onvimeul.

1. OmnpeneneHue LEHbI JEJIEHUS IKAIbl U3MEPUTEIBHOTO NpHOOopa.

N3mepenue paccTosHUM.
N3mepenne 06bEMa KUAKOCTU U TBEPJOTO Tea.
Onpenenenre pa3MepoB MAJIbIX TEJ.

L o

W3mepenne TemmepaTypbl TMpU MOMOIIM KUAKOCTHOTO TEpMOMETpa H  JIaTYHMKa
TEeMIIepaTypHI.
6. IlpoBenenue wuccreqOoBaHUS 10 TIPOBEPKE THUIIOTE3bl: JalbHOCTh TONIETA MIAPHKA,
MYIIEHHOTO TOPU30HTANILHO, TeM OO0JIbIlIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3pnen 2. [lepBoHavaabHbIe CBeJJeHNS O CTPOCHNH BellleCTBA.

CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBmxenue dactuil BemectBa. CBSi3b CKOPOCTH JBIDKEHHS YacTHI[ C TeMIEpaTypou.
bpoynoBckoe nBmwxkenume, mauddys3us. BzaummonelicTBHe UacTHIl BEHIECTBA: TMPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, )KUIKOCTEH U TBEPABIX (KPUCTATITUIECKHUX )
Ten. B3auMoCBsI3b MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSAX U HX
ATOMHO-MOJICKYJISIPHBIM cTpoeHHEeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBL.

LHemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH)KECHUS.

2. Ha6monenne nuddys3un.

3. HaOnromenwe sBIEHUHN, OOBICHAIOMIUXCS MNPUTHKCHHMEM WIH OTTATKUBAaHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopnsie pabomel u onvimeul.

1. Ouenka auameTpa aToMa METOJOM PSAOB (C UcMoNb30BaHuEeM (poTorpaduii).

2. OnbITH O HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYIISIPHOTO TMPUTSKEHUS.

Paznea 3. /IBuskenune u B3auMoAeiicTBHE TeJl.

Mexanudeckoe nBrxeHue. PaBHoMepHoe M HepaBHOMepHoe ABukeHue. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKCHUH. PacuéTt myT u BpeMEHH JIBHKCHHSI.



SIBnenue uHepHuu. 3aKoH MHepuuU. B3aumozeiicTBue Ten Kak npUYMHa U3MEHEHHSI CKOPOCTH
NBWKeHUs Ted. Macca kak mepa uHepTHocTH Tena. [ImoTHocTh BemiectBa. CBSI3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHULE 00BbEMA BEILIECTBA.

Cuna kak XapakTepHuCTHKa B3auMojencTBusa Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIBIO JAMHAMOMETpa. SIBiIeHUE TATOTEHHsS M cuiia TskecTd. Culla TSHKECTH Ha JAPYrux
mianerax. Bec Ttema. HeBecomocTh. ClioKe€HHME CHWJI, HaAMpPABJICHHBIX MO OJHOW MPSIMOM.
PaBHonelicTByromas cuii. Cuna TpeHusi. TpeHre CKOJNbKEHHsI U TpeHue MoKos. TpeHue B mpupoae u
TEXHUKE.

Hemoncmpayuu.

1. HalmroneHue MEXaHN4eCKOro JIBUKEHHUS Tela.

2. HM3mepeHue CKOPOCTH NPSMOJIMHENHOTO IBUKCHHUS.

3. HaOmoneHue siBIeHUS UHEPLIUU.

4. HabmoneHne n3MEHEHUsI CKOPOCTHU TPU B3aUMOCHCTBUH TEIL.
5. CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEIL.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPSIMOK.

JIaﬁopamopmﬂe padomwl u onvimbol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBMXKEHMs (lIapuka B SKUJIKOCTH, MOJAENN
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHUsS Opycka WM IapuKa IO HAaKJIOHHOMN
IJIOCKOCTH.

3. OmnpezeneHue IWIOTHOCTU TBEPAOrO TeNa.

4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHMs (IedopManuu) NpYKUHBI OT
MPHUIIOKEHHOM CHJIBL.

5. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHMSA CKOJIBKEHHS OT Beca Tela H
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Hasnenne. CrniocoObl yYMEHBIIEHHWS M YBEIUYEHHUs JaBieHUs. JlaBieHue rasza. 3aBUCUMOCTb
JaBieHus raza oT o0béma, TemmepaTypbl. Ilepenavya naBneHus TBEPABIMH TellaMU, XKUIKOCTSIMHU U
razamu. 3akoH Ilackans. [ITneBMaTnueckue MalmHbl. 3aBUCUMOCTD JaBJICHUS KHUJIKOCTU OT INIyOUHBI.
I'mapocratnueckuit mapanokc. CooOraronirecs cocyasl. [ uapaBindeckiue MeXaHu3MBl.

AtMocdepa 3emn u atmocepHoe aaBieHue. [I[puauHbl CyecTBOBaHUS BO3AYITHON 000JI0YKH
3emmu. OmeiTr Toppuyerun. M3mepenue atMmocdepHOro gaBieHUs. 3aBUCUMOCTb aTMOC(EpPHOro
JIaBJIEHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At u3MepeHust atMoc(epHOoro JaBiIeHHUS.

JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BelTankuparomias (apxuMe10Ba) cuia.
3axoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TeMIepaTyphl.

[lepenaya naBneHus >KUIKOCTHIO U Ta30M.
Coobmaromuecs: Cocyabl.

I'mnpasinueckuii npecc.

[IposiBnenune nercTBUs aTMOCc(hEepHOTO ABICHHMS.

oukwnNeE

3aBUCUMOCTbH BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHON YacTH Tejla M TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITANKUBAIOLIEH CUJIBI BECY BBITECHEHHON KUJAKOCTH.

VYcnoBue miuaBaHus TEN: IMUIABAaHUE WUJIU MOTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopuwvie pabomout u onvimel.



1. HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOH B JKUAKOCTh YaCTH
Tena.

2. OrmpeneneHue BBITAIKUBAIOLIEN CUIIBL, IEHCTBYIOIIEH HA TEIIO, TOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOILEH CHIIbI, JEHCTBYIOLIEN HA TEJIO B XKMJIKOCTH, OT
Macchl Tena.

4. OmnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH CHJIbI, IEHCTBYIOIIEH HA TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B HKHUIKOCTh YaCTU TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoncTpyupoBaHue apeomeTrpa WM KOHCTPYMPOBAaHUE JIOJKM M OIpejesieHue eé
Ipy30I0JbEMHOCTH.

Pasnen S. Pabora n MOIIHOCTBH. JHEprus.

Mexannueckas padboTta. MOIIHOCTb.

IIpocTbie MexaHM3MBbI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecHs palyara.
IIpumeHeHne mpaBuila paBHOBECHUS pblyara K OJoky. «3osoToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. [Ipespaiienne onHoro suaa
MEXaHUUYECKON 3HEPTUU B APYroil. 3aKOH COXpaHEHUS IHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie padbomut u onvimol.

1. OmnpeneneHue padoThl CUIIbI TPEHUSI P PABHOMEPHOM JIBUYKEHUH TeJla IO TOPU30HTAIbHON

MTOBEPXHOCTH.
2. Hccnenosanue ycinoBHi paBHOBECHS pblYara.
3. Msmepenue KIIJI HaKIOHHON MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM JHEPIUU.
8 KJIACC

Paznen 6. TensioBble siBJIeHUSA.

OCHOBHBIE TOJOKEHUS MOJEKYJISPHO--KUHETUYECKOW TEOpUM CTPOEHMs BeliecTBa. Macca u
pa3mepsl  atoMOB M MOJeKyl.  OnbITbl,  MOATBEPXKIAIOIIME  OCHOBHBIE  MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, XUAKOTO W Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucramimyeckue u
amopdubie Tenma. OOBSICHEHHWE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEJ HAa OCHOBE MOJIOKCHHI
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. CMauyMBaHUE U KaWJUIAPHBIE SIBJICHUA. TEeII0BOE pacliupeHne
U C)KaTHe.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JIBMKEHHUS YacTUll. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHs BHYTPEHHEW SHEpruu: Teruionepeaadya U coBepiieHue padoTel. Bumbl
TEIJIONEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3ITyUCHHE.

KomuuectBo Temnorel. VYaenpHasd TEIUIOEMKOCTh BEIECTBA. TeINIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TemuoBoro OamaHca. IlnaBnmeHue W OTBepACBaHHE KPUCTATMYECKUX
BEIIECTB. YIelbHas Teruiora tuiaBieHus. [lapooGpa3zoBanne u koHmeHncanus. VMcmapenue. Kumnenue.
VYaenbHas TemioTa mNapooOpa3oBaHMs. 3aBUCUMOCTbH TEMIIEPATYpbl KHUIIEHUS OT aTMOc(hepHOro
JTaBJICHUS.

Brnaxxnocts BO3myxa.

DHeprus TOIMBa. Y eJbHas TEII0Ta CrOPaHus.

[Tpunnmmner padotel TeruoBbix aeurateneil KI1J[ terioBoro neurarens. TeruioBbie IBUTATENH U
3alIUuTa OKPYKArOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.



1. HaGmronenune OpOyHOBCKOTO JBUXKEHUS.

2. Hab6monenne nuddys3un.

3. HaGmropenue siBIeHUN CMauMBaHUs U KAWL PHBIX SBJICHUH.
4. HabmroaeHue TermaoBOro PacuiupeHus Tel.

5. V3meHeHue naBieHUs raza Mpu U3MEHEHHH 00bEMa 1 HATPEBAHUH WITH OXJIAXKICHUH.
6. IlpaBwia u3MepeHus: TeMIepaTypsbl.

7. Bwuasl Temionepenayu.

8. OxnaxkJaeHue Mpu COBEPIICHUN PadOTHI.

9. HarpeBanue rpu coBepIlieHUU paOOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHUE TEIIIOEMKOCTEN PA3TMUHbBIX BEIIECTB.

11. HabGmroieHre KUTICHUSI.

12. HaGmroieH1e moCcTOsTHCTBA TEMITEpaTyphl MPH TUIaBICHUH.

13. Mojenu TEIUIOBEIX ABUTATEIIEH.

Jlabopamopuwvie padomout u onvimel.

1. OmbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOT'O IPUTSHKEHUS.
OnbIThI 110 BBIPAIMBAHNIO KPUCTAJJIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThl IO HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B, KUIKOCTEN U TBEPABIX TEJL.
4. OrnpeaeneHue TaBJICHNS BO3AyXa B OLIOHE IIMPUIIA.
5. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIABJICHHS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs

WM OXJIAXKICHUS.
6. IlpoBepka ruUMOTE3bl JUHEHHOW 3aBUCUMOCTH  JUTMHBI  CTOJOWKA  KUAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.

7. HalnroneHue u3MEHEHHs BHYTPEHHEH YHEPTUH Tella B pe3yibTare TeIuonepenadu u padboTsl
BHEUIHUX CUII.

8. HccnenoBaHue siBIEHUS TETJIO0OMEHA MPH CMELIMBAHUH XOJIOJAHOMN U ropsiueil BOJbI.

9. OmpezeneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MPH TEIMIOOOMEHE C HarpeThiM
METAJNINYECKUM LIHJIUHAPOM.

10. OnpenieneHue yieapHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca uCnapeHusl.

12. OnpeneneHre OTHOCUTEIBHOM BIaXHOCTH BO31YyXa.

13. Onpenenenue yaeabHON TEIUIOTHI IIJIaBJICHUS JbJa.

Pasnen 7. diiekTpudeckue 1 MATHUTHbBIE SIBJICHHS.

Onektpusanus Ten. [[Ba poma snexkTpuyeckux 3apsaoB. B3zanmopnelicTBrue 3apsKEHHBIX TeEL.
3akon Kynona (3aBHUCHMOCTh CWJIBI B3aUMOACHMCTBUS 3apsDKEHHBIX TeJ OT BEJIMYHMHBI 3apsiioB U
PacCTOSIHUS MEX/y TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3nektpuyeckoro mnons. llpuHnmn cynepno3unuu
AIEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTAapHBIN 3iieKTpuueckuil 3apsan. CTtpoeHue aroma.
[IpOoBOIHUKY M IUAJIEKTPUKH. 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHUKHM MOCTOSIHHOTO
TOoKa. JIEMCTBUS DJIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XMMUYECKOE, MAaTHUTHOE). DIIEKTPUIECKUA TOK B
KHUJIKOCTSX U rasax.

Onexrpuueckas nenb. Cuiia Toka. DiekTpuueckoe HanpspkeHue. ConpoTUBIEHHE IPOBOIHUKA.
VYneneHOe comnpoTuBlIeHHE BemecTBa. 3akoH Owma s ydactka nenu. IlociemoBarenbHoe H
IapajIeNIbHOE COEAMHEHNE TIPOBOIHUKOB.

PabGora u momiHOCTh 3nekTpuyeckoro Toka. 3akoH Jxoyns—Jlenua. DiekTpuyeckue Henu U
MOTPeOUTENH dNEKTpUIecKor dHeprun B ObITy. KopoTkoe 3aMbIkaHue.



[locTosiHHble MarHuThl. B3aumMopaeilcTBME NOCTOSHHBIX MAarHuTOB. MarautHoe mnose.
MaruautHoe none 3eMJIM U €ro 3HadeHHe Ui KU3HU Ha 3emue. OnbIT Opcrena. MarHutHoe 1ose
AJIEKTpUYECKOro Toka. [IpruMeHeHHne 3JEKTPOMAarHuTOB B TE€XHUKE. /[eliCTBME MAarHUTHOIO IOJIS Ha
MIPOBOJIHUK C TOKOM. DJEKTPOJABHUIATENIb NOCTOSHHOIO TOKa. VMcmosib30BaHUE 3JIEKTpOJBUTATENEH B
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes.  SBiaeHue  dyeKTpoMarHutHoW — wuHAyKuuu.  [lpaBmiio  Jlenna.
OnektporeHepatop. CnocoObl MOTYYEHHsS] AJIEKTPUYECKOW OSHEPruH. JNEKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DIIeKTpu3anus Tell.

JIBa pojia 31EKTPUUECKUX 3apsA0B U B3aUMOJCHCTBUE 3aPSIKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIA.

DnexTpocTaTHuecKast UHIYKIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsiI0B.

[IpOoBOTHUKY M TUAIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTOYHUKN IOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.
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. DNEKTPUUECKHUN TOK B KUJKOCTH.

=
=

. "a30BBIi1 pa3ps.

. IBMepeHue cuibl TOKa aMIepMeTPOM.

. I3MepeHue 31eKTpUIecKoro Hanpsi>KeHHs BOJIbTMETPOM.
. PeoctaTt n Mara3us cCOnpoTUBIEHHUN.

. B3aumoieiicTBre NOCTOSHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXHOCTH pa3aCICHUA IMOJJIOCOB MarHuTa.
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. MonenupoBaHre MarHUTHBIX TOJIEH TOCTOSIHHBIX MarHUTOB.
. OnbIT OpcTena.

. MarauTHo€ 1noJje Toka. JJIeKTPOMAarHur.

. [lelicTBME MAarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM.
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. BHGKTpOI[BI/IFaTGJIB IIOCTOAHHOI'O TOKA.

N
N

. UccrnenoBanue sBJI€HUS 2IEKTPOMArHUTHON MHAYKLUU.

. OnbiThl Dapajes.

. 3aBUCUMOCTb HaIlpaBJIEHUsI NHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHS.
25. DIIeKTpOreHepaTop MNOCTOSSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

OnbIThI 110 HAOTIOAEHUIO 3JIEKTPU3ALUH TeJ UHIYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue AeiCTBUS IEKTPUUECKOTO MOJS HA TPOBOJHUKH U TU3JIEKTPUKH.
C6opka 1 mpoBepka pabOThl ANEKTPHUUECKON e MOCTOSIHHOTO TOKa.

W3Mepenue u peryIupoBaHue CUJIbI TOKA.

NN
W

N3mepenne u perynupoBaHUE HAIPSKEHHUS.

oukwNeE

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, MAYHIETO 4YEpE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3UCTOpa U HAIPSKEHMsI Ha PE3UCTOpE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOAHUKA OT
€ro JUIMHBI, IUIOIIA 1 OIIEPEYHOr0 CEUEHHs] U MaTeprala.

8. IlpoBepka mpaBwWiia CIOXKEHUS HAINPSOHKEHUM IPU IOCIEI0BATEIBHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaswiia sl CUJIbI TOKA IIPU MAPaJUICIIbBHOM COEAMHEHUHU PE3UCTOPOB.



10. Onpenenenue padoOThI AIEKTPUYECKOTO TOKA, UIYLIETO YEPE3 PEIUCTOP.

11. OnpeneneHre MOUTHOCTH IEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOpE.

12. MccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HANPSDKCHUS HAa HEH.

13. Onpenenenue KIIJ] narpesarens.

14. UccnenoBaHe MAarHUTHOTO B3aUMOJIENCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. M3y4yeHne MarHuTHOTO T10JII TOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3CICHUH.

16. MccnenoBanne NeHUCTBUA 3JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneITEI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOACUCTBHUS KATYIIKH C TOKOM H
MarHuTa OT CHUJIbl TOKa U HaIlpaBJIEHUS TOKa B KaTYIIIKE.

18. N3ydeHue AeiCTBUSL MAarHUTHOTO I10JISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHUE paOOTHI JIEKTPOIBUTATEIIS.

20. Usmepenne KIIJI anexkTpoaBUTraTeIbHON yCTAaHOBKH.

21. OmBITBl 110 HCCJIECNOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW MHAYKLIMU: HCCIEIOBAHHE
W3MEHEHUH 3HaUeHUs ¥ HAIIPaBJICHUS HHAYKLIIMOHHOIO TOKa.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcué€éta. OTHOCUTENBHOCTD
MEXaHNYEeCKOro  JBWXKEHHMSA. PaBHOMEpHOe  INpsMOJIMHENWHOE  JBWKEHHE. HepaBHOMepHOeE
NpsAMOJIMHEHOE JIBH>KeHHE. CpelHsAsl 1 MTHOBEHHAsI CKOPOCTh TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOe mpsiMoiiMHeliHOe mBuxkeHue. CBoOomHoe mnajeHue. ONBITHI
lNanunes.

PaBHOMepHOE ABMXKEHHE 1O OKPYKHOCTH. [lepuon u yactota obpamenus. JIunelHas u yriopas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

[lepBbiit 3akoH HprotoHa. Bropoin 3akoH Herotona. Tpermit 3axkoH Hserorona. I[lpmHnmn
CYNEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHiia TPEHHs CKOJIbKEHUsS, CHJIa TPEHHsS MOKOS,
JIpYyrue BUIbl TPEHUS.

Cuna TsKEeCTH M 3aKOH BCEMHMPHOI'O TATOTEHUS. YCKOpeHHe CBOOOIHOro majeHus. JBHkeHue
wia"et Bokpyr ComnnHua. [lepBas kocmudeckast ckopocTb. HeBECOMOCTh U Ieperpy3Ku.

PaBHOBecue MarepuanbHOW TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOrO Teia C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbc Ttema. M3Mmenenue wumnyibca. MMiynbe CHIbl. 3aKOH COXpAaHEHUsS HMMIYJIbCA.
PeakTBHOE IBHKEHUE.

Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cuil TAXKECTH, yIpyroct, TpeHus. CBsi3b 3HEPIUU
u pabotel. [loTeHnuanpHas 3Heprus Tejna, MOIHATOTO HaJ MOBEPXHOCTHIO 3emid. [loTeHuuanbHas
SHeprusi cxkatoil npyxuHbl. Kunetmueckas sHeprus. TeopeMa O KMHETHMUECKOW HSHEPTrUH. 3aKOH
COXPAHEHUS MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYeCKOTO JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE NyTE€H U TPACKTOPUI JBM>KEHHS OJTHOTO M TOr'O K€ TeJla OTHOCUTENIBHO Pa3HBIX
TeJI OTCYETA.

N3Mepenne ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUYKEHUS.
HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
HabmnroieHne ABM>KEHHUS TeNa M0 OKPYKHOCTH.

ou AW

Habmroienne MexaHn4ecKux SIBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JBMYKEHUU OTHOCHUTEIIbHO KaOnHeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHMS T€jla OT MACChl TeIa U JEHCTBYIOIIEH HA HETO CUJIBI.



8.
9.

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

HabnroieHne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

N3meHeHune Beca Tena Ipyu yCKOPEHHOM JABUKEHUU.

Ilepenaua umiyabca pyu B3aUMOJICHCTBUHU Tell.

[TpeoOpa3oBaHus SHEPTUU NP B3aUMOIECHCTBUHU Tell.

CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITYJIbca P aOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

Habmroienne peakTUBHOTO JBUKECHHUS.

CoxpaHeHue MEXaHW4YECKOH SHEPruU IPHU CBOOOIHOM Ha/ICHUH.

CoxpaHeHue MEXaHUYECKON SHEPruM IPU ABMKECHUU Tella MO JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomot u onvimel.

1.

© 0N

10.

11.

KonctpynpoBanue Tpakta JJisi pa3roHa W JaJIbHEUIIIEr0 paBHOMEPHOTO JIBHXKEHMSI IIapuKa
VI TEJICKKH.

Omnpenenennie cpeaHeld CKOPOCTU CKOJBKEHUS Opycka WM JABM)KCHHS IIApHKa IO
HAKJIOHHOM TJIOCKOCTH.

OmpenesieHre yCKOPEHHMsI Tella TPU PABHOYCKOPEHHOM JIBIDKCHHHM T10 HAKJIOHHOU
MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau MpPU PaBHOYCKOPEHHOM JABM)KEHHUU O€3 HadaJbHOW CKOPOCTH
IMYTU OTHOCATCA KaK psaj HEYETHBIX YUCCJI, TO COOTBCTCTBYHOIIUC MNPOMCIKYTKH BPCMCHU
OAMNHAKOBBI.

HCCJ’IC}IOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O JaBJICHUS.
Omnpenenennie koahduLMEeHTa TPEHUS CKOIBKECHHUS.

Omnpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenennie pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JBHUKEHHUH TeJia TI0 TOPU30HTAIBEHOM
MTOBEPXHOCTH.

Omnpenenenne paboOThl CHIBI YIOPYroCTH TMpU TOABEME TIpy3a C HCIOJIb30BaHHEM
HEIMOABUKHOT'O U ITIOABUKHOT'O 6HOKOB.

N3yuenune 3akoHa COXpaHEHUsI YHEPTUH.

Pa3zpnen 9. Mexanudeckue Koj1e0aHUsA ¥ BOJIHBI.

KonebarenbHoe nBuxkenue. OCHOBHBIE XapaKTEpUCTHKHM KojeOaHWH: MEpUoJ, 4acToTa,
amIuintyna. MatemMaTHuecKuid U NpYy>KUHHBIA MasiTHUKU. [IpeBpalenne sHepruu npu KoyiedaTeIbHOM
JBUKCHHH.

3aryxatomue KoneOanusi. BriHyXneHHble KojieOanus. Pezonanc. MexaHWUeCKHE BOJIHBI.
CaoiicTBa MexaHW4YeCcKuX BOJIH. [IpogonbHbIe M monepedyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHN4eCcKHe BOIHBI B TBEPIOM TeE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcoTa ToHA. OTpaskeHue 3Byka. IH}pa3Byk u ynpTpa3ByK.

Hemoncmpayuu.

=
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Hab6mronenue konebaHuii T€ Mo IEWCTBUEM CHIIBI TSDKECTH M CHJTBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmtoienne BBIHYKIEHHBIX KOJIeOaHUI 1 pe30HaHca.

PacripocTpanenne mpoAoabHbIX U IONEPEYHBIX BOJIH (HA MOJIEIH).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI pe30HaHC.

Jlabopamopnuvie pabomul u onvimel.

1.
2.

OmnpeneneHue 4acTOTHI ¥ IEPHOAA KOJIeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.
Omnpenenenne 4acToThl ¥ Mepro/ia KoueOaHUi PYKUHHOTO MasATHUKA.



3. HccnenoBaHue 3aBUCUMOCTH TEpHOJIa KOJeOAHUN TMOJABEIIEHHOTO K HUTHU Tpy3a OT JJIUHBI
HUTHU.
4. WccnenoBaHue 3aBUCUMOCTH Mepro/ia KoleOaHuil Mpy>KUHHOTO MasgTHUKA OT MacChl rpy3a.
5. TIpoBepka HE3aBUCUMOCTU TepHOAa KoJeOaHWid Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
6. OmNBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH TIepHOoIa KOJIeOaHUH TPYKUHHOTO MasTHHKA OT
Macchl Tpy3a U KECTKOCTH MPYKUHBL.
7. W3mepeHue yCKOpeHHUs: CBOOOIHOTO MaCHUsI.
Paznen 10. DiieKTpOMAarHMTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHbI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBI. (CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIxana 351eKTpOMarHuTHRIX BOJIH. VICIIOIh30BaHME 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 31E€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomel u onvimeul.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3zpnen 11. CBeToBbBIE SIBJIEHHS.
JlyueBas monenb cBeta. ctounuku ceerta. [IpsmonuneliHoe pacnpocTpaHeHUE CBeTa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpa’KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomyieHUs cBeta. [lojlHOe BHYTpeHHEE OTpaKEHHE CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPaKEHUsSI B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox nyueit B nunze. OnTrueckas cucteMa ¢oToarmapata, MEKPOCKONA U TEJIECKOMa.
I'ma3 kak onrtuyeckast cuctema. ban3opykocTh U JalbHO30PKOCTb.
Pasznoxxenune Oemoro cBera B cnekTp. OmbiTel HeioToHa. CliokKeHHE CHEKTPAbHBIX IIBETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMmonnHEIHOE pacIpOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonmyuenue n300pakeHHli B TUIOCKOM, BOTHYTOM U BBITTYKIJIOM 3€pKajax.
IIpenomnenue ceera.
OnTudeckuii CBETOBO/I.
Xon ydei B coOmparomiei JTruH3e.
Xox J1y4eil B pacCenBarOLLEH JTUH3E.
[Tony4yeHnue n300paxKeHUit C MOMOIIIBIO JIHH3.
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. [punnun neiictBus ¢oroanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mopens riasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Ilomyuenue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomot u onvimel.
1. HccnenoBaHne 3aBUCHMOCTH YIUIa OTPaKEHUS CBETOBOTO JIy4a OT yrja IaJeHusl.
2. UM3ydeHue xapaKTepUCTHK U300paxKeHUsI IPEAMETA B IUIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCHMOCTH YIJIa IPEJIOMJIEHUS CBETOBOrO Jiyda OT yrja MaJeHHUs Ha
IPAHULIE «BO3YX—CTEKIIO».
[Tonmyuenue n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONTHYECKOM CHJIbI COOMPAIOLIEH JINH3BI.
OnbITHI IO Pa3NIOKEHUIO OEJIOro CBETa B CIIEKTP.
OnbITHI IO BOCTIPUATHIO I[BETA MPEAMETOB MPHU UX HAOTIOJEHUH Yepe3 [IBETOBbIE (PUIBTPHI.

No vk



Pa3zpnen 12. KBanTOBBIC SAIBJICHUS.

Omneitel Pezepdopna u ruanerapnas mojens atoma. Mogens atoma bopa. Hcenyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznyueHus. CtpoeHue aToMHoro saapa. HykinoHHas
MOZIEJIb aTOMHOTO sigpa. M3ortonsl. PagunoaktuBHble npespaiienus. llepuos mosypacnana aTOMHBIX
anep.

SnepHele peakuuu. 3aKOHBI COXPAHEHHUS 3apslOBOTO M MAacCOBOTO YHUCEN. DHEPrUsl CBA3U
aTOMHBIX sifep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a u aeneHus saep. McrouHuku sHepruu
CouHiia 1 3BE31.

SAnepnas sHepreruka. JleficTBUs paiMOAaKTUBHBIX U31YyYEHHUH HA KUBbIE OPTraHU3MBI.

Hemoncmpayuu.

CrieKTphbl U37Ty4yeHUs U MOTJIOIIEHHUS.

CrieKTphl pa3IMyuHbIX Ta30B.

CnekTtp Bozopoa.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOUINX H3ITy4YEHUH.

Peructpanus nznydeHus NpUpoAHbBIX MUHEPAJIOB U IPOAYKTOB.
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1. HaGmroneHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: HW3MEPEHUE OHHEPrMM YACTUIBI IO TOPMO3HOMY myTH (IO

dotorpadusam).

3. U3mepeHue paginoakTUBHOTO (poHA.

IToBTOpPHTE/IBLHO-00001AI0IIINIT MOYTb.

[ToBTOpUTENHEHO--0000MAIOIINI MOIYJIb TPEAHA3HAYEH [JIsI CHCTEMAaTH3allud U 000O0IIeHUs
MPEIMETHOTO COAEPX AaHHS U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPU H3YyUYEHUU BCErO Kypca
Gu3MKM, a TakkKe IJs IMOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY MO (U3UKE st
00yJaronuxcsi, BRIOPaBIIUX 3TOT YUYEOHBIN MPEIMET.

[Ipn M3yyeHUM AAaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI AEATEIBHOCTH, HA
OCHOBE KOTOPBIX oOecreyuBaeTcs AOCTHXKCHUC MNPCIMCTHBIX W METANPCAMETHBIX INIAHUPYCEMbBIX
pe3ynbTaToB 00ydeHus, (OopMHpYyeTCs eCTECTBEHHOHay4yHasi T'pPaMOTHOCTh: OCBOEHHE Hay4HBIX
METOJIOB UCCJIEIOBAaHUS SBICHUI MPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHAThH (PU3HUECKUE
SABJICHHA, MNPUMCHAA IIOJIYYCHHBIC 3HAHWA, pPeIIaTbhb 3aJadd, B TOM UYHUCIC KAYCCTBCHHLIC H
AKCIEPUMEHTAIIbHBIE.

[TpuHIIMTIHATBEHO AESATENHHOCTHBIN XapakTep AAHHOTO pas3jena pealu3yeTrcs 3a CYET TOro, 4To
oOyuarolrecs BhIMOIHAIOT 33/1aHUs, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHUU pPACMO3HABATh U HAYYHO OOBACHATH (PU3MUYECKHE SBICHUS B
OKpY>KaIoIleH MPUpoJIe U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIEeOBaHUS (PU3MUECKHUX SBJICHUH, B TOM YHCIE I
MIPOBEPKHU TUMOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

O6’I)$ICH$ITI) HAaY4YHBIC OCHOBBI HanOoJIee BaXKHBIX IIOCTI/I)KCHI/II;'I COBPCMCHHBIX TCXHOJIOFI/IfI, Harmpumep,
MIPAKTUYECKOr0 MCIIOJIb30BAHMS PA3IMYHBIX UCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA IPEBpAICHUS 1
COXpPAaHCHUS BCCX U3BCCTHBIX BUJOB SHCPIUH.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3ZUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/IByI-ICHI/IC (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06].].[61"0 06pa30BaH1/151 HAaIlpaBJICHO Ha OOCTUIKCHUC

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6pa30BaT€HBHBIX PE3YIbTATOB.

B pesynbrare uzyuenusi GuU3MKU Ha YpOBHE OCHOBHOTO 00IIero o0pa3zoBaHus y o0Oydaromerocs

6y,E[YT C(I)OpMI/IpOBaHBI CICAYIOIHUC JINYHOCTHBIC PC3YJILTATHI B UaCTH:

1) naTPpUOTHYECKOr0 BOCTIMTAHUSA:

— TIpOSIBJICHUE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pu3nyeckoun
HayKU;

— IIEHHOCTHOE OTHOIIEHHE K JTIOCTIKEHUSM POCCUNCKUX YUIEHBIX --(DU3HUKOB;

2) rpamJaaHCKOro u 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTUBHOMY Yy4YaCTHUIO B OOCYXIEHMHM OOIIECTBEHHO 3HAYUMBIX U 3TUUYECKHUX
npo6JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (U3HKH;

— OCO3HAaHHE BAXKHOCTH MOPAJIbHO--3TUYECKHUX MPUHITUIIOB B ACATEIHLHOCTH YIEHOTO;

3) acTeTH4eCcKOro BOCIUTAHMSI:

— BOCHPUATHE JCTETUYECKUX KauecTB (PU3MYECKOW HayKu: €€ TapMOHHUYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HaHHWE MEHHOCTH (PM3MUYECKON HAyKW KaK MOITHOTO MHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHM, BAJKHEUIIIEH COCTABIISIONIEN KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATETHHOCTH, UHTEPECA K UCCIIEI0BATENbCKON ASSITENEHOCTH;

5) popMupoBaHus KyJbTYpPbI 310POBbS M IMOIIHOHAJIBLHOI0 0J1aAT0ONMOJYYHsi:

— OCO3HaHWE IEHHOCTHU 0e30macHOro oOpasa XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOKHOCTH TIPaBWJI OE30MACHOTO TOBEJACHHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJICKTPHUYECKUM H
TEIUIOBBIM 00OPYJOBAaHHEM B JOMAIIIHUX YCIOBUSX;

— copMUPOBAaHHOCTH HaBbIKa pedIEKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAKOTO XKe
npaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIUTAHUA:

— aKTUBHOE y4YacTHE B PELICHUHM MPAaKTHYEeCKUX 3a7ad (B pamMKax CeMbH, 00pa30oBaTEbHOI
OpraHu3alluu, ropoja, Kpas) TEXHOJIOTHUYECKON M COIMAIbHON HaNpaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucIie U GU3NYECKUX 3HAHU;

— WHTEpEC K NMPAKTUUECKOMY U3YUSHHIO PO EeCCrid, CBI3aHHBIX C (DU3UKOM;

7) IK0JI0OrHY€eCKOro BOCIIMTAHUSA:

— OpHUEHTAIlMs Ha TPUMEHEeHNEe (PU3NUECKUX 3HAHUU U1 PEIICHUS 3a/1a4 B 00JIaCTH OKPY KaIOIIeH
cpenbl, TUIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUU ISl OKpYKarolei
Cpebl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa dKOJIOTHYEeCKUX Mpo0OiieM U MyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIIMMCSH YCJIOBUSAM COLMAILHON U MPUPOAHOM Cpe/bl:

— MOTPEOHOCTh BO B3aUMOJACHCTBUM TPHU BHINIOJHEHUH HCCIEAOBAHUN M MPOEKTOB (hU3UUYECKOM
HAIPaBJICHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JAPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTEIbHOCTH;

— MOTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHUCIIC (POPMYTUPOBATH UICH, MTOHSATHS,
TUIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUHN M KOMITIETEHTHOCTEH B 001acTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO PAa3BUTHI B MPUOOPETEHUH HOBBIX (PU3NYESCKUX 3HAHMIA,



® — CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3AaUMOCBS3H IPUPO/IbI, OOIIECTBA U 3KOHOMUKH, B TOM
YHCIIe ¢ UCTIOIBb30BaHUEeM (PU3NYECKUX 3HAHUM;

® — OIICHKA CBOMX JICHCTBUI C yU4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX IJI00aIbHBIX
HOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesynbraTte ocBoeHMs MpOrpaMMbl N0 (U3MKE Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHHS Y
oOyuarorierocss  OynyT  chOpMHpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJbTaTbl,  BKIIOYAIOIINE
M03HABATEIIbHBIC YHUBEPCAIbHBIC YYeOHBIC NEHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC YUeOHBIC
JeMCTBUS, pETyISTUBHBIC YHUBEPCAIbHBIC YUeOHbIE 1EHCTBHS.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUYeOHbIC el CTBHUS

Ba3oBble JJjornueckue aeicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHHI);
YCTaHABIIMBATh CYIIECTBECHHBIH TNpPHU3HAK KIACCU(PUKAIIMU, OCHOBAHUS /I OOOOUICHUS |
CpaBHEHUSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTpuUBaeMbIX (akTaxX, MaHHBIX U
HAOJTIOJICHUSX, OTHOCSIIIUXCS K (PU3UUCCKUM SIBIICHUSIM;

BBISIBJISTh PUYUHHO--CJICICTBEHHBIC CBSI3M TIPH  HM3y4YeHUW (DHU3UYCCKHUX SIBIICHUH W
MPOIECCOB, JIeNIaTh  BBIBOJIBI C  HWCIOJIB30BAHUEM JICAYKTHBHBIX W  HMHIYKTHBHBIX
YMO3aKJTFOUCHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NIECCKUX BEITUYHH;
CaMOCTOSITEIBHO BBIOMpATh CHOCOO perieHus y4deOHou (u3mdeckol 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUS, BBHIOOP Hamboliee TOIXOASAIIET0O C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3oBhbIe ncciienoBareLbCcKHe AeliCTBUSA.

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUII HHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH TI0 CaMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBINA (hru3nuecKuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (U3NYECKOTO SIBICHNUS;

OLICHUBATh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTh HH(POpPMAIMIO, TOIYYCHHYIO B XOJe
HCCIIE0BAaHUS WU SKCIIEPUMEHTA;

CaMOCTOSATENIEHO (OPMYIUPOBaTH OOOOIIEHUSI W BBIBOJBI 1O pe3yjbTaTaM IMPOBEAEHHOTO
Ha0JII0/IEHUS, OTIBITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeilee pa3BUTHE (U3NYECKHX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIONI0KEHNSI 00 X PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh pa3jIM4YHble METO/AbI, MHCTPYMEHTHI M 3alpochl MpH IOHCKE M 0TOOpe
nHGOPMAIUY WU TaHHBIX ¢ YIETOM IMpeI0KEHHON yueOHOH pusnueckoii 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIMIO Pa3INYHBIX BUIOB
1 GOpM IpeJICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJbHYIO (QOpMYy TMpeAcTaBieHUus HUHPOpPMaLUU U
WUTIOCTPUPOBATh pelaeMble 3a/1a4H HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOW TpauKkon
Y UX KOMOMHAIUSIMH.

KoMMyHMKaTHBHBIE YHHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:



B X0Jle 00CyX/leHHs1 y4eOHOTO Marepualna, pe3yiabTaToB JTabopaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI U BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha
pelieHue 3a/1auu ¥ Mo IIep)KaHue 0J1aroKenaTeIbHOCTH OOIICHHUS,

COTIOCTABJISITh CBOU CYXKJEHUS C CY)KICHUSMHU JIPYrUX YYACTHUKOB JHAora, 0OHApyKUBATh
pasyinuue U CXOJCTBO MO3UIUH;

BBIPQXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YAbTaThl BHIMIOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOW pabOTHl TpH
pelIeHnH KOHKPETHON (GU3NYecKoi mpoOIembl;

MPUHUMATh [EIH COBMECTHOW JesATeNbHOCTH, OpPraHW30BBIBATH MACHCTBHS 1O e
JTOCTIKCHHIO: PACIIPEICIIATh POJIHM, OOCYXKIATh MPOIECChI W PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHECHHUS HECKOIBKUX JIFOCH;

BBITIOJHATh CBOIO 4YacTh pPa0OTHI, JOCTUTAss Ka4eCTBECHHOTO pe3yiabTaTa IO CBOEMY
HaIPaBIICHUIO U KOOPAUHHUPYS CBOU ACHCTBUA C APYTUMHU YJI€HAMHU KOMAaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMA MPOAYKT 1O KPHUTEPHUSIM, CaAMOCTOSTEIHHO
c(hopMyIUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PerynsiTuBHbIe YHUBEPCcAJbHbIE YUeOHbIE e CTBUSA

Camoopranusanus:

BBISIBJISITH NPOOJIEMbl B KU3HEHHBIX W YUEOHBIX CUTYyalUsAX, TPEOYIOIUX MJsl PEIICHUS
(bu3n4ecKUxX 3HaHUH;

OpPUEHTHPOBATHCS B PA3IMUYHBIX NOAX0JaX NMPUHATHS pelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelleHys B rpyImiie, IPpUHATHE peLIeHui rpynmnoil);

CaMOCTOSITENIFHO COCTABIISATh ITOPUTM  pelIeHus (u3nyeckoW 3amaud WM IUIaHa
UCCIIEZIOBAaHUS. C Y4YETOM MMEIOLIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEIaracéMble BApUAHTBI PELLIEHUM;

JieNlaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CﬂMOKOHTpOJ’Ib, 3MONMOHAJIBbHBIA HHTEJVIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYallU! U IPeJUIaraTh IUIaH €€ H3MCHECHMS,

OOBSACHATh MHPUYUHBI JOCTH)KEHMS (HEAOCTHKEHMSI) Pe3yJbTaTOB JEATEIbHOCTH, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (PUINUYECKOTO
UCCIIEZIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENIbCTB, M3MEHUBIIUXCS CUTYyalUil,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTAaTa LN U YCIOBHAM;

CTaBUTb c€0s1 HA MECTO JPYroro 4eJIoBeKa B XOJ€ CIIOpa WIM JUCKYCCUU HA HAYYHYIO TEMY,
MIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HABaTh CBOE MPABO Ha OUIMOKY MPHU pelIeHnr GU3NYECKUX 33]a4 WIH B YTBEPKICHUIX
Ha Hay4HbIE TEMBI U TAKOE XK€ MPaBO IPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydenus B 7 KJjacce INpeJIMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C()OPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:



WCIIONIb30BaTh MOHATHS: (PU3MUYECKHE M XUMHUYECKUE SIBICHUS, HAOIIOJACHHUE, SKCIIEPHUMEHT,
MOJIEJTb, THIIOTE3a, CIMHUIIBI (PHU3UIECKIX BEIMYNH, aTOM, MOJICKYJIA, arpPEraTHBIC COCTOSTHUS
BellecTBa (TBEpPIOE, KUAKOE, ra3000pa3HOE), MEXaHHUYECKOe MABM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJMHEWHOE), TPACKTOpHsS, PAaBHOACHUCTBYIOMIAsl cuia, Aedopmarius
(ympyrasi, miaacTu4eckas), HeB€COMOCTh, COOOIIIAIOIITUECS COCY/IBI,

paznuuath sBineHus (AuQdy3us, TEMIoBOe IBWKEHHE YaCTHUI[ BEIIECTBa, PaBHOMEPHOE
NBIDKEHUE, HEPABHOMEPHOE MABWKCHUE, WHEPILHS, B3aUMOJICHCTBHE TeEJI, pPAaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpallleHHs, Nepeaadya JaBICHUS TBEPIBIMH TEJIaMU,
KHUAKOCTSAMH ¥ Ta3amH, aTMmochepHOe [aBleHHe, IUIABaHWE TeJ, NPEBpaIICHUS
MEXaHUYECKON SHEPruu) MO OINUCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PH3UUECKOe SIBICHHE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUNM B OKPYXKAIOIIEM MHPE, B TOM
yrcne GU3NYECKUe SBJICHHS B MIPHUPOJIC: TPUMEPHI ABIKECHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHUBOW TPUPOJE, NEUCTBHE CUJIBI TPEHHUS B TPHUPOAEC W TEXHUKE, BIUSHUE
aTMoc(epHOro aBJIeHUs Ha KUBOM OpPraHU3M, IJIaBaHUE PbIO, pplYaru B TEJE YelIOBeKa, U
9TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKkM) GU3NUECKUX SBICHUM;

OMMCHIBATh M3y4YEHHBIE CBOMCTBAa Tel W (U3NYECKUE SBJICHHS, WCIONB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEJIHAS CKOPOCTb,
CWJIa YIpPYrocTH, CUJa TSKECTH, BEC Teja, CWJIa TpPEHus, NaBieHue (TBEPAOro Tena,
KHUJIKOCTH, ra3a), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IIJIEYO CHJIBI,
MOMEHT CWIbI, KOA(DPUIMEHT TMOJE3HOTO JEWCTBHS MEXaHW3MOB, KHHETHUECKas W
MOTEHIIMAJIbHAs DSHEPrus), MPU OMUCAHUM TPABUIBLHO TPAKTOBAaTh (PUIUYECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAYCHUS W CIAWHUIBI (PHU3UYECKUX BEIMYMH, HAXOAHUTH
(hopMyIibl, CBSI3BIBAIONINE TaHHYIO (GU3UYECKYIO BEIMUUHY C IPYTMMU BEIMYUHAMU, CTPOUTD
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBICHHUS WU MPOLECCHI, HCIOIb3ysd IMpaBHiia
CIOXeHus cuil (BIoJIb OAHOW mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena,
MPaBUJI0O paBHOBECHs pbryara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUS
MEXaHHUYeCKON IHEPTUH, PU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTHU4eCKOe BbIPAKECHHUE;

OOBSACHATH (PU3MUECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMl MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH MPUYUHHO--CIIC/ICTBCHHbBIC
CBSI3U, CTPOUTH OOBSICHEHWE M3 |—2 JIOTMYECKUX IIaroB C OMopod Ha 1-2 M3y4YEeHHBIX
CBOICTBa (PU3NUECKUX SBIECHUHN, PU3NIECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH,

pemaTth pacu€THbIe 3a1aud B 1-2 EMCTBHS, UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
(u3nueckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJla4Ml 3alHChIBATh KPAaTKOE YCIOBUE,
MOJICTABIISAITh (PU3UYECKUE BEIUYUHBI B (OPMYIBI W MPOBOJUTH PACUETHI, HAXOIUTH
CIpaBOYHbIE JaHHbIE, HEOOXOJUMBIE [UIS pEUIeHHs 3ajad, OLEHMBATh PEATHCTHUYHOCTD
MOJTy4eHHOM (PU3NYECKON BETMUMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIINTh MPHU MOMOIIHA (U3HIECKUX METOIOB, B
OTHMCAHUU MCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANONIOKEHHE (TUTIOTE3Y), pa3IudyaTh U
WHTEPIPETHPOBATh IOJYYCHHBIN pE3y/bTaT, HAXOIWUTh OIIMOKU B XOJE OIbITAa, JEiaTh
BBIBO/JIBI 110 €T0 pe3yJIbTaTaM;

MIPOBOAMTH OIBITHI 0 HAOMIOACHUIO (PH3MUECKHX SIBICHUN WM (PU3UYECKUX CBOWMCTB TEI:
(hopMynpoBaTh MPOBEPsSEMbIE MPEANOIOKEHHs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pymoBaHus, 3aMUCHIBATH X0 OIBITa U ()OPMYIIUPOBATH BBHIBOIHI,



BBITMIOJTHITh TMPSMbIE H3MEPEHHSI PACCTOSHHUS, BPEMEHH, MacChl Tena, 00BbEMa, CUIBl U
TEMIIEpaTypbl C WCIIOJB30BAaHUEM aHAJOTOBBIX M HU(QPOBBIX TNPHOOPOB, 3aNUCHIBATH
MOKa3aHus MpUOOPOB ¢ YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEeIIHOCTH U3MEPEHU;
MIPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3NYECKOM BEIMYMHBI OT JAPYroh C
WCIIOJIb30BaHUEM NPSMbBIX U3MEpPEHUl (3aBUCUMOCTHU IMYTH PABHOMEPHO JIBHKYILIETOCs Teja
OT BPEMEHH JBKCHHUsI TeJa, CUJIbl TPEHHUsI CKOJIbKEHUS OT Beca Tela, kauecTBa o0paboTKu
MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIAIN COMPHKOCHOBEHUS Tel,
CHWJIBI YIIPYTOCTU OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIOUICH CHIIBI OT 00bEMa MOTPYKEHHON
YacTH TeJla U OT IUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU OT IUIOTHOCTH Te€Ja, OT TITyOUHBI,
Ha KOTOPYIO MOTPYKEHO TeJO, YCJIOBHI IJIaBaHUS Tell, YCJIOBHM paBHOBECHS pbluara H
OJIOKOB), y4acTBOBaTh B TUIAHMPOBAHUHM YYEOHOTO HCCIENOBaHUS, COOUPATh YCTAHOBKY U
BBITIOJTHATh HM3MEPEHHsI, CJeays MpeUIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJIbTATHI
MOJIYYUEHHOM 3aBUCHUMOCTH (PHU3MYECKUX BEJIMYMH B BHJIE MNPEUIOKEHHBIX TaOIul H
rpaduKoB, JeNaTh BBIBOJBI IO PE3YNIHTaTaM UCCIICTOBAHMS;

MIPOBOAUTH KOCBEHHbIE U3MEpPEHUs GU3NUYECKUX BEJIUYUH (IJIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPAOrO Tela, CWIa TPEHHS CKOJBKCHHS, NABJICHHE BO3/yXa, BBITAJIKWBAIOINAs CHUJIA,
JefcTByOMas Ha TOTPYKEHHOE B JKUAKOCTH TeNl0, KOAI(P(OHUIMEHT IOJIE3HOTO JICUCTBUS
MPOCTHIX MEXAHU3MOB), CJEAys MPEATOKEHHON MHCTPYKLMU: MPHU BBHIMOJTHEHUN HU3MEPEHHI
coOupaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUMCIISITH 3HAUCHNE UCKOMO BEJTMYMHBI,
co0JII0/1aTh MpaBUJIa TEXHUKU OE30ITACHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
yKa3bIBaTh MPUHIUIBI JCHCTBHS MPUOOPOB W TEXHUYICCKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOMIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MOABIIKHBIA U HEMOJBHKHBIN
0JIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKTepu30BaTh MPUHLMUIIBI IEUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpO Ha HX oONUcaHus (B TOM 4YHCIE: NOAIIUIHHUKH, YCTPOHCTBO BOIOIPOBOJIA,
THIIPaBIMIECKAN TIPECC, MAHOMETp, BEICOTOMED, OPIITHEBOW HACOC, apEOMETP), HCIIOIB3YS
3HAHMS O CBOMCTBaxX (U3MUECKHX SIBICHHM M HE0OXoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMAIIMIO O IPUMEPAX) MPAKTUYECKOTO HCTIONb30BAHUS
¢u3nYecKNX 3HAHWH B TOBCEJHEBHOM KHM3HHM sl oOecredeHus: Oe30MacHOCTH IpH
oOpallleHHn ¢ npudopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHHUS B OKpYXKAIOILeH cpejie;

OCYIIECTBIISATH OTOOpP UCTOYHUKOB MH(OpMaIuu B VIHTepHETe B COOTBETCTBUHU C 33JJaHHBIM
MOMCKOBBIM 3allPOCOM, HA OCHOBE HMEIOIIUXCS 3HAHWA U MYyTEM CPaBHEHHS Pa3IUYHBIX
WCTOYHUKOB BBIICIATH HH()OPMAIIHNIO, KOTOpAs SIBJISICTCS TPOTHBOPSYUBON MM MOKET OBITH
HEJI0CTOBEPHOM;

WCIIOJIB30BAaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3a/llaHuil HAyYHO--TIOMYISIPHYIO JUTEpaTypy
(bu3MUecKoro cojaep)kaHus, CIpaBOYHBIE MaTepuaibl, pecypchl ceTu MHTepHeT, Biamersh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHust WHPOPMALUK U3 OJIHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE IMUCHMEHHBIE W YCTHBIE COOOIIEHHsS Ha OCHOBE 2-3
HMCTOYHUKOB HHpOpMaluu (U3HUECKOrO COAEpkKaHMS, B TOM 4HCIE MyOJIUYHO [enaTh
KpaTKue COOOLICHUs] O pe3ylbTaTrax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHHMA, MPH ITOM
IpaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHATUIHBIN amnmapaTr Kypca (HU3HKH, COIMPOBOXKAATH
BBICTYIUICHHE MIPE3EHTAIIEH;

MIPU BBITTOJTHEHUH YUEOHBIX IPOSKTOB U MCCIIEIOBAaHUN PAaCIIPEIEIsATh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBUHU C MOCTaBICHHBIMU 3a/ladyaMH, CJIECIUTh 3a BBINOJHEHUEM IUIaHa JACHCTBHIA,



aICKBAaTHO OLCHUBATh COOCTBEHHBIH BKJIaad B ACATCIBHOCTb TI'PYINIIbI, BBICTpauBAThb
KOMMYHUKATHUBHOC B3aHMOHCﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAIOIINUX.

K xoHmy oOyueHuss B 8 KkJjacce mIpeIMETHbIE pPE3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

WCIIOJIb30BaTh TOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE [BHM)KEHHE aTOMOB H
MOJICKYJI, arperatHbleé COCTOSIHUS BEILECTBA, KPUCTAIIMUECKHE U aMOp(QHble Tea,
HACBIIICHHBI W HEHACBHIIICHHBIN Iap, BIAXHOCTh BO3[yXa, TEMIeEpaTypa, BHYTPCHHSA
SHEprus, TEIUIOBOM JABUraTesb, SJIEMEHTAPHBINA 2JEKTPUYECKUN 3apsl, JJIEKTpUUYECKOe T0JIE,
MIPOBOJIHUKY U JUAJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUUECKUI TOK, MAarHUTHOE MOJIE;

pa3nuuaTh sABICHMs (TEIUIOBOE pACHIMPEHME U C)KaThe, TeIuIoNepeaaya, TeIIoBOe
paBHOBECHE, CMayMBaHME, KANWUIIPHbIC SBICHUS, HCIApEHUE, KOHJEHCAlUs, IUIABJICHHUE,
Kpuctayu3auus  (OTBepAEBaHME),  KUIIEHUE, Tervlonepenaya  (TEIUIONPOBOAHOCTD,
KOHBEKLMs, M3Iy4eHHUE), OJCKTpU3alus Tes, B3aUMOACHUCTBUE 3apsiioB, JAEHCTBUS
ANIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aWMOJICHCTBHE MAarHUTOB, JAeHCTBUE
MarHUTHOTO TIOJI Ha IPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIIHS) TI0 ONMHCAHUIO MX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (HU3NYECKOe
SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUH B OKPYXKAalOIIEM MHUpE, B TOM
yuciae (U3NYECKHE SIBICHUS B IPHPOJE: MOBEPXHOCTHOE HATSIKCHHWE W KalUJUIIPHbBIC
SBJICHUSA B NPUPOJE, KPUCTALIBl B mpupoae, usnydeHue CoiHLa, 3aMep3aHHe BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBICHUS B
aTMocepe, MEKTPUIECTBO KUBBIX OPraHW3MOB, MArHUTHOE IoJie 3eMIH, Apeiid Momocos,
POJb MAarHUTHOTO MOJSI JUISL JKU3HUM Ha 3emile, MOJSPHOE CHUSHUE, NPH 3TOM IEPEBOAMTH
MPAaKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKN)
(U3NYECKUX SIBICHUI,

OINUCHIBATh M3YYEHHBbIE CBONCTBA Tl U (PU3MUYECKUE SIBICHMS, HCIOJIB3YsS (hU3MUYECKUE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSSI OHEpPrus, KOJIMYECTBO TEIUIOTHI, yJeIbHas
TEINIOEMKOCTh ~ BEIIECTBA,  yJeJNbHas  TEIUIOTa  IUIABJIEHMsA, yAeIbHas  TeIora
napooOpa3oBaHus, yAeNbHas TEIUIOTa CropaHHWs TOIUIMBA, KOI((UIMEHT IO0JIE3HOTO
NENCTBUS TEIUIOBOM MalIMHbI, OTHOCUTENIbHAS BJIAKHOCTb BO3/AYXa, JEKTPUUECKUN 3aps,
CHJIa TOKa, OJJEKTPHUUECKOE HaNpspKEHUE, CONPOTHBIIEHUE IPOBOJHUKA, YJEIbHOE
COIIPOTHBIIEHHE BEIIECTBAa, paboTa M MOIIHOCTb 3JEKTPHYECKOTO TOKAa), MPU OMHUCAHUH
[IPaBUIBHO TPAKTOBaTh (DU3MUECKUI CMBICH HCHONb3YEMbIX BEIMYMH, OOO3HAYEHHUS U
€AMHUIBI (PU3NYECKUX BEJTUYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PH3UUYECKYIO
BEJIMYMHY C JPYI'MMH BEIUYMHAMH, CTPOUTh TpadUKd W3YYCHHBIX 3aBHCHMOCTEH
(U3NYECKUX BEJTUYNH;

XapaKTepru3oBaTh CBOWMCTBA Tel, (pu3MyecKue SBICHUS U IMPOLECCHI, UCIOIb3ys OCHOBHBIC
MIOJIOKEHHUS ~ MOJIEKYJISIPHO--KMHETHUYECKOM  TEOpUM  CTPOEHHUS  BELIeCTBA, IMPHUHLUI
CYNEPIO3UIMU TOoJeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsnaa, 3akoH Oma
JUIsL ydacTKa I1ienu, 3akoH J[xoymns—JleHna, 3aKkoH COXpaHEHUs SHEPruH, IMPH TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATH €T0 MaTEMaTUYECKOE BbIPa)KEHUE;
OOBSICHATH (PM3MYECKHE TPOLECCH U CBOWCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CHUTYaIHi
[IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh INPUUMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTHb OOBSICHEHHE M3 |—2 JIOTMUECKMX IIAroB ¢ ONOpPOM Ha 1—2 M3y4EeHHBIX CBOMCTBA
(bu3MYeCKUX SIBICHUM, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a1a4u B 2—3 JEUCTBHS, HCIIONb3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE
(¢u3nyecKkye BEJIMYMHBL: HA OCHOBE aHAJU3a yCJIOBUS 3a/1auMl 3allUChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIIATh HEJOCTAaTOK JAaHHBIX JJIs peIIeHUs 3a/Jadyd, BbIOMpATh 3aKOHBI U (HOPMYIIH,



HeoOxouMble 715l €€ pellleHus, TPOBOAUTh PAcUYEThl U CPaBHUBAThH MOJYYEHHOE 3HAUCHUE
(u3NYeCcKOl BETUYHNHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOUIH (U3NIECKHX METOJIOB,
UCHOJb3Yysl OMHCAHUE HCCIIENOBAHUS, BBIICTATh MPOBEPsSEMOE MPEAIONOKEHHE, OLIEHUBATh
MPAaBUILHOCTH MOPSAKA MPOBEJICHHUS UCCIIETOBAHMS, €TaTh BEIBOIBI;

MIPOBOJIUTH OMBITHI MO HAOIIONEHUIO (U3MUECKUX SIBJICHUH WM (PU3UUECKUX CBOWMCTB Tel
(KanWJUTApHBIE SBIICHHS, 3aBUCHMOCTH JIAaBJICHUS BO3IyXa OT ero o0bEma, TeMmepaTypehl,
CKOPOCTH TMpollecca OCThIBAHWS M HArpeBaHUA NpU M3IYYCHHH OT I[BETa H3Iydaroleit
(mormomtaromieif) MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOABI OT TEMIEPATYyphl JKUIKOCTU H
wioniaau €€ MOBEPXHOCTH, IJEKTpU3AIMs Tell U B3aHUMOJCHCTBHE SJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICHCTBHE IOCTOSTHHBIX MAarHWTOB, BU3YalU3allMsl MAarHUTHBIX TOJEH MOCTOSTHHBIX
MarHyTOB, JICUCTBUS MAarHUTHOTO TIOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHHTA,
CBOMCTBA  9JIEKTPOABHUraTesl IOCTOSHHOTO TOKa): (OpMyIMpoBaTh MpOBEpsieMble
MPEINOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHHS, OMUCHIBATH XOJ
OTbITa M (POPMYITUPOBATH BEIBOJIBL;

BBIMIOJIHATH HPSMbIE U3MEPEHUs] TEeMIIepaTypbl, OTHOCUTEIbHOW BJIAXXHOCTH BO3JlyXa, CHIIBI
TOKA, HANPSHKCHHS C HWCIOJIH30BAHUEM AHAJIOTOBBIX TMPUOOPOB U JATYUKOB (U3UIECKHX
BEJIMYMH, CpaBHUBATh pE3yJabTaTbl H3MEPEHHH C Yy4ETOM 3aJaHHON  aOCONIOTHOU
MOTPELIHOCTH;

MPOBOANUTh HCCIEJAOBAHHWE 3aBHUCUMOCTH OIHOW (DHU3MUECKOM BEIMYMHBI OT JAPYro ¢
WCIOJIB30BAHUEM NPAMBIX HW3MEPEHUH (3aBUCHMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT €ro
JUIMHBI, TUIOMIAM TIONIEPEYHOTO CEYCHHST M YACTBHOTO CONPOTHBIICHHS BEIIECTBA
MPOBOAHMKA, CHUJBI TOKA, MAYIIETO uYepe3 MPOBOJHMK, OT HAMPSOHKEHHUS Ha MPOBOJHUKE,
UCCIIEZIOBAaHUE TIOCJIEJOBATEIILHOTO M MMapajuleIbHOIO COCAMHEHUIH  IPOBOJHHUKOB):
IUIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEAys
NPEUVIOKEHHOMY TUIaHy, (PUKCHpOBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHJIE
TaOJUI U TPAPUKOB, A€TaTh BBIBOKI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IIPOBOJUTh KOCBEHHBbIE HU3MEPEHUs (U3NUYECKUX BeNUYMH (yAeNbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHWE IPOBOJHMKA, pabOTa MW MOIIHOCTH DIIEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ WM3MEpPEHHUs, CcOoOUpaTh  JKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  CIeAys
NPEI0KEHHONW MHCTPYKIIUH, U BBIYUCIISTH 3HAYCHUE BEIMYHHBI,

co0JI0/1aTh MpaBUJia TEXHUKK O€30MTaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepru30BaTh NMPUHIUIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOWCTB C
ONOpPOM Ha WX OMHCAaHUsS (B TOM YHCIE: CUCTEMa OTOIUIEHHUs JOMOB, TMTPOMETp, HapoBas
TypOuHa, aMIIepMeTp, BOJILTMETD, CYETYHK JIEKTPUYECKON JHEpruu,
3JICKTPOOCBETUTENIbHBIE ~ MPUOOPBI, HArpeBaTeNbHBIC  AJICKTPONPUOOPHI  (TIPUMEPHI),
JIEKTPUUECKUE MPEAOXPAHUTENH, dJIEKTPOMATHUT, 3JIEKTPOABUraTeNlb MOCTOSHHOTO TOKA),
UCTOJNB3ys 3HAHUS O CBOWCTBaX (M3WYECKUX SIBICHUM W HEoOXomuMmble (U3MUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U M3MEPHUTEIbHbBIE IPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETpP, TUIPOMETP,
JIBUTATENIb BHYTPEHHEIO CrOpaHMs, JJIEKTPOCKON, pEeocTaT), COCTaBIATh  CXEMbI
AIIEKTPUUYECKUX IETeH C IMOCIEeNOBATEIbHBIM M TapajlIeIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIe 0003HAYEHHSI SJIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;

MPUBOANUTH PUMEPHI (HAXOIUTh HHYOPMALIUIO O MTPUMEPax) MPAKTHUECKOrO NCIIOIb30BAHUS
¢u3nueckux 3HAHUM B TOBCEAHEBHOW JKM3HM Jig oOecriedeHHus O€30MacHOCTH MpHU



oOpameHun ¢ npubopaMM U TEXHMYECKUMM YCTPOHCTBaMHU, COXpPaHEHUs 370pPOBb U
COOJTIOJICHHSI HOPM 3KOJIOIMYECKOT0 IOBEJICHUS B OKpY XKaroIlei cpesie;

OCYIIECTBIIATh MOUCK MH(popManuu ¢Gu3nueckoro cojepxkanusi B MHTepHeTe, Ha OCHOBE
UMEIOIUXCSl 3HAHUW M TYTEM CpPaBHEHUS JIONOJHUTEIBHBIX WMCTOYHUKOB BBIJAEISThH
nH(pOpMalIKIo, KOTOpas SBJISETCS MPOTUBOPEUNBOI UM MOXKET ObITh HEZJOCTOBEPHOM;
UCHOJb30BaTh TPH BBIMOJHEHUM Y4YEOHBIX 3aJlaHUil Hay4YHO--TIOMYJIAPHYIO JUTEpaTypy
(u3MUecKoro cojaep)kaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, Bianersh
npuéMaMi KOHCIIEKTHPOBAHUs TEKCTa, NpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBbIE ITMCBMEHHBIE U KpaTKUe YCTHbIE CooOLieHus, 0000mas
MHPOPMAIIMIO W3 HECKONbKMX HCTOYHUKOB (U3UUYECKOTO COJCpXKaHHsA, B TOM YHCIE
MyOJIMYHO MPEACTABIATh PE3YJbTaThl MPOEKTHOM WM MCCIEI0BATENbCKON AEATENbHOCTH,
IpPU 3TOM TIPaMOTHO HCIIONB30BaTh W3YUYEHHBIM MOHATUHHBIA ammapaT Kypca (GU3UKH,
COIPOBOXKAATh BBICTYIUICHHE MTPE3EHTAIUEH;

IpPU BBIIOJIHEHUH YYEOHBIX TIPOEKTOB UM HUCCIIEAOBAaHUN (U3NYECKUX MPOLECCOB
pacnpenensTh 00s13aHHOCTHU B I'PYIINE B COOTBETCTBUHU C ITOCTABJIEHHBIMU 33/1a4aMU, CICAUTD
3a BBINOJHEHUEM IIJaHa JEHCTBUM M KOPPEKTHPOBAaTh €ro, aJcKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIbHOCTb TIPYIIbL, BBICTPAUBAaTh KOMMYHHKATHBHOE
B3aUMO/JICHCTBUE, NPOSIBIISISI TOTOBHOCTD pa3pemiaTh KOHPIUKTHI.

K koHmy oOydeHus B 9 Kiacce TNpeiIMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCS YMEHHUIA:

UCIIOJIb30BaTh  IIOHATHSA: CHCTEMa  OTCY€ra, MaTepuajgbHas TO4YKa, TPAeKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOro JIBWXKEHHUs, naedopmarnus (ympyras, IjIacTUu4deckas),
TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IMEPETPY3KH, LEHTP TAKECTH,
abcoyIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Tejla, paBHOBECHE, MEXaHMUYECKHUE
Kosie0aHUs W BOJHBI, 3BYK, HH(PPA3BYK M YABTPA3BYK, DJIEKTPOMATHUTHBIC BOJIHBI, IIKajaa
JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBl UCIYCKAaHUS U
MIOTJIOIIEHUS, ab(a-, 0eTa- ¥ raMMa-u3Iy4eHus, U30TOIIbI, SiepHast SHEPreTUKA;

pa3nuuaTh SBJICHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBUXKCHHE,
PaBHOYCKOPEHHOE TNPSAMOJIUHEHHOE MABIKEHHE, CBOOOAHOE NaJeHUE Tell, PaBHOMEpPHOE
JBUKEHHUE 0 OKPYKHOCTH, B3aHUMOJEHCTBHE TE€J, PEAaKTUBHOE JIBH)KEHHUE, KoJieOaTelbHOe
JBIDKEHUE (3aTyxarolllie U BBIHYXKJEHHBbIE KojeOaHMs), pPEe30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaKCHHE 3BYKa, NPSAMOJIMHEHHOE PACHPOCTPAHEHHUE, OTPAKEHUE U IPEIOMIICHHE CBETA,
[IOJJHOE€ BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHUE OeJ0ro CBETa B CHEKTP U CIIOKEHHE
CIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PAJIMOAKTUBHOCTH, BOSHUKHOBEHUE
JMHEMYATOro0 CHEKTpa M3JIydeHUs) IO ONMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIUX JAaHHOE (PU3HUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKHUX SBICHUN B OKPY)KAIOLIEM MHUpE (B TOM
qucie GU3nYecKue SABJICHHs B IPUPOE: NPUWINBbI U OTJIMBBI, ABMKeHHE MIaHeT CoTHEeYHON
CUCTEMBI, PEAKTUBHOE JBM)KEHUE J>KHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSACEHHUE, CEMCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTUYECKHUE SIBICHMS B
npUpoje, OUOJIOrMYECKOe AEWCTBUE BHIUMOIO, YIbTPAa(HOIETOBOIO M PEHTTEHOBCKOTO
U3TYyYeHUH, €CTECTBEHHBIH pPaTUOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, paJHOaKTHBHOE
M3JIy4eHHE NPHUPOAHBIX MHUHEPAJIOB, NEHWCTBHE PAJUOAKTUBHBIX HM3JIyYEHUN HA OPraHu3M
YyejnoBeKa), IMpPU OSTOM MEpPEeBOAMTh MPAKTUYECKYI 3aJady B Yy4eOHYI0, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH;



OMKCHIBATh M3y4YCHHBIC CBOMCTBAa Tel W (U3NYECKUE SBJICHHS, WCHONB3YS (PU3NYECKUE
BEIIMYHMHBI (CPeIHSISI W MTHOBEHHAs CKOPOCTh Teja TpHU HEPAaBHOMEPHOM JIBYKCHUH,
YCKOpEHUE, MepeMelleHne, MyTh, YIJoBasi CKOPOCTb, CHJIa TPEHHs, CUia YINPYrocTH, CUIIa
TSOKECTH, YCKOpEHHE CBOOOIHOTO TMAJCHHs, BEC Tela, HUMIYJIbC Tela, HWMITYJIbC CHIIBL,
MeXaHW4ecKas paboTa M MOUIHOCTh, IOTCHIMAIbHAS JHEPrus Teja, IOMHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIIHAIbHAS YHEPTUS CHKATOM MPYKUHBI, KWHETHYECKasi SHEPTHUs,
MOJTHAsT MEXaHWYecKasi HEPrusi, MepruoJl U 4acToTa KojeOaHMid, JIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeb MPEIOMIICHHS CpPE/bl), IPU OMHCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3UYECKUI CMBICI HCHOJIB3YEMbIX BEIWYHH, OOO3HAYCHHS H
SAVHHIIB (PU3NUICCKUX BEIIMIMH, HAXOIUTh (POPMYIITBI, CBA3BIBAIOIINE JAHHYIO (DHU3UUCCKYIO
BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpaduKd M3YUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIMYUH;

XapaKTepru30BaTh CBOWCTBAa Tel, (PU3MUYECKHE SIBICHUS W TPOIECCHI, MCIONB3YS 3aKOH
COXpAaHEHHSI DSHEPTUU, 3aKOH BCEMHUPHOT'O TATOTCHUS, TPHUHIMI CYIEPIO3UIIUU CHII,
NPUHIUN OTHOcUTeNbHOCTH [ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs HMITYIIbCA,
3aKOHBI OTPAXKEHUS M TMPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOTO
4Hucell MPU SASPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aIMCBIBATh €T0 MATEMAaTHIECKOE BBHIPAKCHNE;

OO0BICHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHid
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATh PUYHHHO--CIIEJICTBEHHBIC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAroB C OMOpPOM Ha 2—3 WM3Y4YEHHBIX CBOMCTBA
(GU3NIECKHX SIBICHUH, (PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3agauu (OMUparoHecss Ha CUCTeMy M3 2—-3 ypaBHEHHMIi), MCHOIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIN3a YCIIOBHS
3a/1a4M 3aMUChIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM HU30BITOUHBIC JTAHHBIE,
BBIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC M PEHICHHs, MPOBOAUTH PacCYEThl U
OLIEHUBATh PEATMCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (PH3MUECKON BEIINIHMHEI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UYECKUX METOJIOB,
WCTOJB3Yysl ONMMCAHUE WCCIICOBAHUS, BBIIEIATH MPOBEPSIEMOE MPEIIOI0KECHNE, OIICHUBATh
MPaBWJIBHOCTh TMOPsIIKa MPOBEACHHS HCCIENOBaHUs, JeJaTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOAUTH OMBITHI M0 HAOTIOAEHUIO (U3NYECKUX SBICHUN WM (PU3HMUECKUX CBOWMCTB TeEI
(u3y4yeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCUMOCTh IEepHOa
KojeOaHUl TNPYKUHHOTO MAasTHUKA OT Macchl TIpy3a M KECTKOCTU TPYKUHBI U
HE3aBHUCHUMOCTh OT aMIUTUTYAbl MalbIX KojeOaHuid, NPSMOIMHEHHOE paclpoCTpaHEHHE
CBETa, Pa3JIOKEHHE OEJIOro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pa)KEHUS B IUIOCKOM
3epKajie U CBOMCTB M300pakeHUs MpeMeTa B COOMPAIOIIEH TuH3e, HAOMI0IeHNE CIUTONTHBIX
W JIMHEHYaThIX CIEKTPOB M3JIYYEHHUs): CAMOCTOSITENbHO COOMpaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OpyIOBaHHUS, OMUCHIBATH XOJ OINbBITA W €ro pPe3yJbTaThl,
(hopMynHupoBaTh BHIBOIBI,

MIPOBOJUTH NP HEOOXOTUMOCTH CEPHUIO TPSIMBIX U3MEPEHUH, OTIPeIessisl CpeHee 3HAaUCHUE
n3MepseMoit BeTMIrHbI ((POKYCHOE pacCTOSTHHE COOMpPArOIIeH JIMH3bI), 000CHOBBIBATH BHIOOD
criocoba m3MepeHus (M3MEPUTEITHLHOTO TPUOopa);

MIPOBOAUTDH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BETMYHMH C UCIIOJIb30BAHUEM MPSMBIX
M3MepeHuil (3aBHCHUMOCTh IyTH OT BPEMEHH IIpU pPaBHOYCKOPEHHOM JBIDKEHUH 0e3
HaYyaJIbHOM CKOpPOCTH, Mepuoja KojeOaHWi MaTeMaTH4YeCKOro MasTHHUKAa OT JJIMHBI HUTH,
3aBUCHUMOCTH YTJia OTPa)K€HUS CBEeTa OT YIJla MaJeHuss W yrjia MpeloMIIeHUs OT yria



najieHus):  IUIAHUPOBAaTh  HCCJEJIOBAHUE, CaMOCTOSITENIbHO  cOOMpaTh  YCTaHOBKY,
(bUKCUpOBATh PE3YNbTATHI MOJYICHHON 3aBUCUMOCTH (PU3NUECKUX BETTMYUH B BUJE TaOIUI] U
Fpaq)I/IKOB, ACJIaTh BBIBOJGLI 110 PE3yIbTaTaM UCCICAOBAHMA,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYUH (CpeAHSs CKOPOCTh M YCKOpEHHUE
TeJa TPU PABHOYCKOPEHHOM JIBHKCHUH, YCKOPEHHE CBOOOJHOTO TMaJCHHs, XKECTKOCTh
MPYXUHBI, KOAGOUIUEHT TPEHUS CKOJIBKEHUS, MEXaHU4Yeckasi paboTa U MOIIHOCTh, 4aCTOTa
n nepuon KOH€6aHI/II>'I MAaTCMAaTUYCCKOro MW IPYXUHHOI'O MAATHHUKOB, OIITHYCCKAsA CHJIA
coOmparomel JWH3BL, PaJAUMOAKTHUBHBIN (OH): TUIAHMPOBATH HW3MEPEHHs, CcoOHUpaTh
AKCIIEPUMEHTANFHYI0O YCTAaHOBKY U BBINOJHATH HM3MEPEHUs, CJIeays MpeaaoKeHHOM
HWHCTPYKIUHU, BBIYUCIIATh 3HAYCHUC BCIMYHMHBI U AHAJIM3UPOBATH MMOJTYYCHHBLIC PE3YJIbTAThI C
y4E€TOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOI0IaTh MpaBUiIa TEXHUKH OE30MaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM 000pyJOBAHUEM;

pasznuyaTh OCHOBHBIE MPHU3HAKUA HU3YYEHHBIX (U3MUYECKUX MOJIEJIeH: MaTephalibHas TOYKa,
a0CoNIIOTHO TBEPIOE TEJO, TOYSUHBIH HMCTOYHHWK CBETa, Jy4, TOHKAs JIMH3A, TUIAHETapHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeNTb aTOMHOTO sI/1pa;

XapaKTepru30BaTh NMPUHLUIIBI JCHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOUCTB C
OMOpOM Ha MX ONMHCAaHUA (B TOM YHCIIE: CIUIOMETpP, NATUUKH IMOJOXKEHHs, PACCTOSHUSA U
YCKOPEHHUs, pakera, HXOJIOT, OYKH, IMEpPUCKom, (oToammapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOTI, JI03UMETpP, Kamepa BuibcoHa), HCTIONB3ys 3HAHUS O CBOWCTBAX (PH3MUECKUX
SIBIICHUN ¥ HEOOXOANMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIL30BATH CXEMBI M CXEMATUYHBIC PUCYHKHW MH3YUCHHLIX TCXHUYCCKHUX YCTPOI\/’ICTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOLIECCOB TPU pPEIIeHUH Y4eOHO--
MPAKTUYECKHX 33124, ONTUYECKHE CXEMBI JJIsl TOCTPOCHHUS U300paKEHHUI B TNIOCKOM 3epKajie
1 COOMpAroIIei INH3E;

MPUBOUTH MPUMEPHI (HAXOAUTh HH(OPMAIIHIO O MMPUMEPAX) MPAKTUIECKOTO HCIIOTb30BAHUS
(bU3MYeCKUX 3HAHWA B TOBCEIHEBHOW JKM3HHM MJisi oOecriedueHus 0€30MacHOCTH TpH
oOpalleHud C mpudoOpaMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U
COOJTIO/ICHHSI HOPM DKOJIOTMYECKOT0 TIOBEACHHUS B OKPYKAIOIIEH cpejie;

OCYIIECTBISITh MOUCK HHpopmammu  ¢Qusmueckoro coxaepkanus B HHTepHere,
CaMOCTOSITEILHO ~ (OPMYIUPYS TIOMCKOBBIM  3ampoCc, HAXOAWTh TWYTH OINpPEACIICHUS
JIOCTOBEPHOCTH MOJMy4yeHHOW HH(QOpMAlMK Ha OCHOBE HUMEIOIIUXCA 3HAHUM |
JIOTIOTHUTEIBHBIX HCTOUHUKOB;

WCIOJIb30BaTh TMPU BBINOJIHEHUN YYEOHBIX 3aJlaHuil HAay4yHO--TIONMYJSPHYIO JIUTEPaATypy
(U3HUECKOTO COMepIKaHUs, CIPABOYHBIC MaTepUalbl, pecypchl ceTn HHTEepHET, Biamerh
npuéMaMi KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMALMU U3 OJHON 3HAKOBOMU
CHCTEMBI B IPYT'YIO;

cOo31aBaThb cOOCTBEHHBIE MUCbMEHHBIE U YCTHBIC COO6HIGHI/15[ Ha OCHOBC HHq)OpMaIIHI/I n3
HECKOJIbKUX MCTOYHHKOB (DU3MUECKOTO COAEpKaHUs, MyOJIUYHO MPEICTaBISTh PE3yabTaThl
HpOGKTHOfI NI HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH, MpPU 3TOM TI'PAMOTHO MCIIOJIbB30BaTH
W3y4YEHHBIM TIOHATUWHBIN ammapaT u3ydaemMoro pasfena (HU3MKH W COMPOBOXKIATH
BBICTYIJICHHE MIPE3CHTAIMEN ¢ yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nunorexa [IOK
11 Pusiica - Hayka o mpHpoze 2 0 0 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
12 PH3HHICCKHE BENHHHbI 2 0 . https://m.edso00.ru/7f416194
bu6nuorexa LIOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBIA METO]] TIO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubnuorexa [IOK
2.1 1
CTpoenne peuiecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 0 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 pETraTHBIC COCTOSIHHS BEIIECTBA 0 0 https://m.edsoo.ru/7fA16194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 0 0 https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 0 1 bu6nuorexa [IOK



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

https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 0 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > 0 https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6nmoreka [IOK
1.1 CrtpoeHue u CBOWCTBA BEIIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela bubmmorexa [LIOK
2.1 . 7 0 1
U UX B3aNMOJENCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbu6muoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3AKOHEI COXPAHCHHS 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 1 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [IOK
2.2 M .3 8 0 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMArHUTHOE MOJIE U bu6mmoreka [IOK
3.1 6 0 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 0 2 bubnuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7fALada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
bubmuorexa [IOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 bu6mmorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHHUsi | oOpa3oBaTeibHbIE
padoTsI padoThbI pecypenr
1 ®u3uka — HayKa O PUPOJE. 1 0 0
SIBnenust npupoasl
2 duznueckue IBICHUS 1 0 0
Ou3nvecKue BEIIMYNHBI U X
3 1 0 0
U3MepeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIEPATYPHI IPU TTOMOIIU 1 0 1
YKHUJIKOCTHOTO TEPMOMETpA M JTaTINKA
TeMneparypsl"
MeTo/1bI Hay4YHOTO TIO3HAHHUS.
5 Onucanne pU3NYECKUX SIBICHUMN C 1 0 0 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOMUIBIO MOJIeNe
VYpok-uccnenosanue "[Iposepka
5 TUIOTE3bI: TaTbHOCTh MOJETA apHKa, 1 0 1
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbliie, YeM OOoJIbIIe BHICOTA MMycKa"
Crpoenue BemiectBa. OMNBITHI,
7 JTOKA3bIBAIOIINE TUCKPETHOE 1 0 0 brbamorexa HOK
P https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIECTBA
bubnuorexa [IOK
8 JIBMOKEHHE YacTHI] BEIICCTBA 1 0 0 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OnbIThI MO

9 HaOJII0JICHUIO TETTOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHMSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 BobI. O000IIICHHE 110 a3ty bubnmnoreka [JOK
«lIepBoHayanbHbBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4eckoe JBUKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKECHUE
bu6nunorexa LIOK
13 CkopocTb. EMuHUITBI CKOPOCTH
P AHIHHE P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH IBMKCHUS bubmmorexa [IOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 Wnepuusa. Macca — mepa bu6mmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. Pacuer Maccel bubnuorexka [IOK
16
1 00beMa Tela Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEJIa»
18 Pemenue 3agau no teme "[L1oTHOCTH bu6mmorexa LIOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3anMoieicTBus Ten. Cuma
ynpyroctu. 3akoH I'yka
20 JlaGopaTopHas pabota «3ydyeHue

3aBHUCHUMOCTHU PACTIXKCHUA



https://m.edsoo.ru/ff0a0378
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(medopmanuu) Npy>KUHBI OT
MIPUIIOKEHHON CUIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTH
CBsi3b MEXIy CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK

' ’ https://m.edsoo.ru/ff0al778
3aga4d oo reMe "Cwia Tsoxecti”

23 Cuia TSKeCTH Ha APYTHX IIaHeTax. bu6mmoteka [IOK
Du3nYecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6nmorexa LIOK

24 H3mepenune cui. JluHaMoMeT

P 2 P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK

25 Bec tena. HeBecoMmocTh

https://m.edsoo.ru/ff0al1778
CrosxeHue IBYX CHJI, HalpaBJICHHBIX
26 10 OJHOM I ;Iifi)ﬁ ’ bubmmorera [JOK
AHOT TP . https://m.edsoo.ru/ff0ala70
PaBHOpElicTBYIOIIAS CHIT

97 Pemenue 3agad nmo reme
"PaBHoneiicTByromas cun"

28 Cuiia TpeHus u e€ Buapl. TpeHue B bubnmoreka [JOK
TPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBXKCHUS OT CHJIBI JIABJICHUS U bubmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakKTepa COMpPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECHCTBYIOLIEH CHJIbI

31 Pemenue 3agau no remam: «Bec bubmuorexa [IOK

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0



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

cuiy, «Cuibl», «PaBHOACHCTBYIONIAS
CHII»

Konrtponsnas pabota mo temam:
«MexaHn4eckoe ABHKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«I"padmueckoe N300pakeHHUE CHID»,
«Cue»y
Hasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
33
YBEIIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCHMOCTh
34 aBJIEHUS ra3a oT 00BéMa bubmorexa IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya naBneHust TBEPABIMHU
35 Tenl:;hfn mj KOCTSIMH U iiaMH bubmmorexa [JOK
> KU ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackamns
36 JlaBiieHUE B )KUJIKOCTH U Tase, bubanoreka [JOK
BBI3BAHHOE JICMCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo teme «JlaBienue B bubnunorexa LIOK
SKUIKOCTH U rase. 3akoH Ilackansy https://m.edsoo.ru/ff0a2826
bu6mmorexa LIOK
38 Coo06
OODIIAIOIHEC COCYIET https://m.edsoo.ru/ff0a2970
39 I'mapaBianueckuii mpecc bubmmorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuineBoi
JKUJIKOCTHBIA HAcoC
41 ATmocdepa 3eMiIH U IPUIHUHBL € bubnnoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bu6muoteka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a2b5a

JaBJIEHHE

https://m.edsoo.ru/ff0a2b5a

H3mepenune atMOchepHOTo TaBIICHHS.

bubmuoreka [IOK

43 Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEpPHOTO
44 JABJICHUSI OT BBICOTHI HaJl ypOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-aneponn. AtmochepHoe bu6mmoteka [IOK
JIaBJICHHE HAa PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agay nmo reme "
AtMocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 MIOTPYXEHHOE B HUX TEJO. bubamorera LOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaGopaTopHas pabora «OnpeneneHue
48 BBITAJIKUBAOIIICH CUJIBI, bubmuoreka [IOK
JEUCTBYIOLIEN HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanune 3aBUCUMOCTH BECa bu6nunorexa LIOK
TeJa B BOJAE OT 00bEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEJIa»
bubnunorexa LIOK
>0 Hnapatie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBaHUE JIOAKU U
orpezeneHue e€ rpy30noapEMHoCTH"
52 Pemenue 3agau mo remam: «IlnaBanue butmmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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cynoB. BoznyxoriaBanue,
«/laBeHne TBEpaBIX TEN, KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabota o teme

53 «/laBreHne TBEpABIX TEN, KUIKOCTEH 0

Y Ta30B»
bu6mmorexa LIOK

>4 Mexamieckas padora 0 https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK

55 MonmrocTs. Enusmitgt MommHocTH 0 https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAaEMOM MPH 1
MnoLEMeE 1o JiecTHHIlE"

57 [IpocTeie MexaHu3Msbl. Peryar. 0
PaBHOBecue cuin Ha peruare
Prrgaru B TexHUKe, OBITY U TIPUPOJIE.

JlaboparopHas paboTa bu6mmoreka [JOK

58 . 0.5
«HccnenoBanue ycinoBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3a1a4 1mo Teme «Y clI0BUS 0 bubnunorexa LIOK
PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro nencTeus
MexaHu3ma. JlaboparopHas pabora

60 . 0.5
«3mepenue KII/] HakinoHHOM
TIOCKOCTH

61 Pemenue 3ama4 mo reme "Pabora, 0 bubnuorexa [JOK
mortgHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 MexaHnudeckasi SHEprusl. 0 bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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Kunernueckas 1 noTeHIualIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bu6nmmorexa LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"JKcnepruMeHTalIbHOE OIpeie/ICeHNe
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHOW YHEPTUU NIPU
CKaTbIBaHUM TeJja 110 HAKJIOHHOM
IJIOCKOCTH "

65

KonTponbhas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

66

67

PesepBHelit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

Peseprubrit ypok. Paborta ¢ Tekctamu

o Teme "JlaBnenue TBEPABIX TEll,
JKUIKOCTEH U ra30oB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsublit ypok. Paborta ¢ Tekctamu
o teMe "Pabdora. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
> Tema ypoxa Konrpoabnsie | IIpakTnyeckue Aara unppossIe
n/n Bceero U3yuyeHusi ~ oOpa3oBaTeibHbIE
padoTbI padoThbI
pecypcsbl
OCHOBHBIE TIOJIOKEHHUST MOJICKYIISIPHO-
1 KMHETHYECKOW TEOPHH U MX ONBITHBIE 1 0 0 brbamorexa [HOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1 0 0
3 Mogenu TBEpIOTO, JKUIKOTO U 1 0 0 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1 0 0
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KHHETHYECKON TEOPHH
bubmunorexa IHIOK
5 Kpucramnuaeckue u amopdHsie Tena 1 0 0 htts://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 0 0 bubnuorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmorexa LIOK
7 TeruioBO€ pacHIMpeHne U CKATHE 1 0 0 htts://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBHXKCHHS 1 0 0
YaCTHII
9 Buytpennsis sHeprus. CriocoObr 1 0 0 bubmmorexa [IOK
HU3MEHEHUs BHYTPEHHEN SHEPITUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 0 0 bu6nunorexa LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmmorexa LIOK

1 BEILIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonnuecTBo TemnoTsl. Y aenbHas bubmuorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOTO OajaHca. bu6muoteka [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS bubnunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonmuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HArpeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXICHUN

16 JlaGopatopHas pabora "Onpenenenue bu6mmoteka [IOK
yZEJIbHOM TEII0EMKOCTH BelecTra" https://m.edsoo.ru/ff0aébb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX TeJI. Y AeabHas bubnuorexa [OK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
yIEJIbHOM TEIUIOTHI IJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 INapoo6pazoBaHue U KOHJEHCALUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas temiora but6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlaboparopHast
pabora "OnpeneneHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneseHne
BJIA)KHOCTH BO3]1yXa

24

[TpunHIMITBEI paOOTHI TEMIOBBIX
nsuratesneil. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKarolIe cpebl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "TernaoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BeniecTa"

bubmnorexa IHIOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUI BellecTBa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumopeiicTBue 3apsiyKEHHBIX TEII.

bubnunorexa LIOK

31 0
3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarpsiskeHHOCTB 3JIEKTPUYECKOTO 0 bu6mmoteka [IOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJEH
Hocurenu anexTpuueckux 3apsiioB.
33 DnemeHTapHsbli 3apsa. CtpoeHne 0
aToma
34 [IpoBOIHUKYN M TUAIEKTPUKU. 3aKOH 0 bu6nunorexa LIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE 0 bu6muoteka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 CymecTBOBaHus. VICTOUHUKH 0 bubmmorexa LIOK
ym ) https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
bubmuoreka [IOK
37 EHCTBUS DNIEKTPUIECKOTO TOKA 0
A p https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenonanue "Jleiictere
38 AIIEKTPHUYECKOTO TOJISI Ha IPOBOTHUKH 1
U JUAJIEKTPUKU"
DJIEKTPUYECKHI TOK B METAJIJIaX, bubnuorexa [IOK
39 0
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE 0
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnuorexa [IOK
41 N3mepenue u peryaupoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUYECKOE HAIIPSHKCHHE.
BoasT™metp. JIabopaTtopnas pabora

bubmuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. 0 bubnuoreka [IOK
VY enpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €0 JUIMHBI, IIJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
3aBUCHMOCTD CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa i yJacTka 0 brbamorexa HOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHas paboTa
"HccmenqoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYILEr0 Yepe3 pe3ucTop, OT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HalpshKeHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapasieIbHOE 0
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSDHKEHUN IIPU 1 bubnnorexa [IOK
I10CJIEI0BATEIILHOM COCAUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHuas pabota "TIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bu6nunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3ucropon”

https://m.edsoo.ru/ff0aadle
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Pemenne 3a71a4 Ha IPUMEHCHUC

50 3akoHa OMa U1 pPasIudHOro Bubmiorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopartopHas pabora "Onpenenenue
52 a60TpI>I " 11[\)/101111}1000T1/1 DJIEK pl/mecxoro Bubmmorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKHe ey U MoTpeOuTenu
53 DJIEKTPUUECKOM DHEPTUH B OBLIT Brbmorexa LOK
P p Y https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[MonroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIeKTpUUECKUE 3apsIabl.
54 3apsKeHHBIE T:lea U UX ’ Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoxeiicTus. [1oCTOSTHHBIN
AJIEKTPUICCKUNA TOK"
KonTponbhas paborta 1o teme
"D NEeKTpUUECKHE 3apsObL.
55 3a H)KZiHLIG Tena I/IpI/IX Brbmrorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3aumozeiicTBus. [1oCTOSIHHBIN
ANEKTpUYECKUH TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aMOJEHCTBUE
VYpok-uccnenopanue "N3yuenue bu6nunorexa LIOK
57 N "
OJIEH ITIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1oJe
bu6nmunorexa LIOK
58 3eMIIM ¥ €ro 3HadeHue I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarautHoe 1mose
AJIEKTPUYECKOr0 TOKa MarHutHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue IeKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3y4yeHue eicTBUSI MAarHUTHOTO
T0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bu6mmorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnosnb3oBanne
JIEKTPOJBUraTesieil B TEXHHYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue 1 U3ydeHue
paboThI 37eKTpoBUTaTENS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHON WHIYKITUH.
IIpaBuno Jlenna

63

OnextporeHepaTtop. CriocoOb!
MOJTyYEeHHUs IIEKTPUUECKOW IHEPTUH.
DIIEKTPOCTAHIIMN Ha
BO300HOBJISIEMBIX UICTOYHHUKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUe u
MAarHUTHBIC SBIICHUS"

65

Konrtponsnas pabota o teme
"DJIeKTpUUECKUE U MAarHUTHBIE
siBIeHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

Pesepsubrit ypok. Pabora ¢ Tekctamu

butmmoreka [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teMme "TermnoBele aBieHus"

https://m.edsoo.ru/ff0accbe

Pesepublit ypok. Paborta ¢ Tekctamu

" . bu6nunorexa LIOK
o7 Ho Tene HOCTVO ’IHH,I,) 11/1 1 0 https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKUN TOK
68 PesepBHelit ypok. Pabota ¢ Texctamu 1 0
o Teme "MarHuTHbIC sIBJICHUS"
BIIEE KOJIMYECTBO YACOB II
ObII] O CTBO YACOB I1O 68 145

[NPOI'PAMME



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

9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue u3yueHnsi | 0GpasOBATENbHBIE
padoTbI padoTbI
pecypchbl

1 MexaHn4ecKkoe IBUKEHHUE. 1 0 0
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTD 1 0 0 bubnuorexa [JOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 0 0 bu6nmnoreka [IOK
JIBMOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE pAMOIUHENHOE

4 nBwxeHue. CpeHss U MTHOBEHHAas 1 0 0
CKOPOCTh

5 [IpsamonHENHOE PAaBHOYCKOPEHHOE 1 0 0 bu6nuoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 0 0
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena npu 1 0 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOoanoe manenue ten. OnbIThI 1 0 0
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 0 0 bu6nmoreka [IOK
okpyxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ael76



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

obpamenus. Jluneitnas u yrioBas
CKOPOCTH

10 LenTpocTpeMuTeNnbHOE YCKOPEHHE
11 IIepBbiii 3axkoH HproToHa. Bektop bu6nuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa LIOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bu6mmorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHeHNE bubnuorexa LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cwma ynpyrocrs. Saxon [ya oS imedsoo ufiosec?
16 Penrenue 3agaud mo reme «Cuina
YIPYTOCTH
17 JlaGopatopHas padota «OnpeneneHue bu6nuoreka [IOK
YKECTKOCTHU MPYKUHBD https://m.edsoo.ru/ffOaee28
bu6nuoreka [IOK
18 Cuna Tperns https://m.edsocE.I ru/ff0af73s
19 Pemenne 3anau mo reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6nmoreka [IOK
Kod(puImeHTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3anau o teme "3akoHbI
21 Herorona. Cuina ynpyrocrtu. Cuna bubmmorera LIOK
\ https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
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

majgeHust

Ypox-konpepernus "JIBIKEeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conueunas cucrema). ['anaktuxu"
Pemenue 3agau no reme "Cuna
24 TSOKECTH Y 3aKOH BCEMHUPHOTO bubmmorexa [IOK
. P https://m edso0.ru/ff0af5t8
TATOTEHUS

o5 [IepBas kocmuyeckas CKOPOCTb. bu6nuoreka [IOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.

26 AGCOoNIOTHO TBEPI0E TEIIO. but6mmoreka [IOK
PaBHOBecue TBEPIOTO TEIA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHON OCBIO BpaIlCHUS

27 MowmenT cwibl. LlenTp Tsbxectn

28 Pemenue 3amad mo reme "MomeHT bubmuorexa [IOK
cuibl. LenTtp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe MO

29 TeMe "MexaHu4yeckoe IBUKEHHUE bubmmorexa [IOK

. A ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTtponsHas paboTa 1o teme
30 "MexaHn4yeckoe JBUKEHUE bubmmorera [IOK
N ! .\ ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUsI UMITYyJIbCa. YTIPYToe U bubmmorexa LIOK
P Y o 20 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemenue 3amau mo teme ""3akoH bubmuorexa [IOK
COXpaHeHus umiyJibca' https://m.edsoo.ru/ff0b096¢c

33 Ypoxk-koHpepenuus "PeakTuBHOE



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

JIBUSKEHUE B MPUPOJIE U TEXHUKE"

34 Mexanndeckast paboTa ¥ MOIITHOCTh bubmmorexa [IOK
P - https://m.edsoo.ru/ff0b0a84
Pabota cuiIbl TSKECTH, CHITBI but6mmoreka [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHast pabota «OmnpeneneHne
36 paboTHI CHIIBI TPEHHUS TIPH
PaBHOMEPHOM JIBUKEHUH Tella 10
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b SHEprUM U PabOTHI.
[TorenmanpHas 3HEPrust
Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bu6nuoreka [IOK
3aKOHA COXPAHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOC IBUKEHHUE B €TO bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxaromue KojieoaHus. bu6nmoreka [IOK
Beinyxnennsle koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U pyKUHHBII
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KoJleOaHuii OT KECTKOCTH bubmmorera [IOK
proa https://m.edsoo.ru/ffOb197a
MPYKUHBI K MAacChI TPy3a»
45 [IpeBpaiienune sHepruu npu

MEXaHHYECKUX KOJIeOaHUIX



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

46

JlabopaTtopHas pabora «OnpeneneHue
YaCTOTHI ¥ TIEPHO/Ia KoJIeOaHUI
MPYKHHHOTO MasiTHUKa)»

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHOia KoJIeOaHni
rpy3a, MO/ABEIIEHHOT O K HUTH, OT
Macchbl Tpy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHu4eCcKUX BOJIH. [IpogosbHbIE 1
TIOTIEPEYHBIE BOJHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxxkeHue
3ByKa

51

52

Ypoxk-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
uHpa3ByK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHEHUS.
Mexannyeckue KojieOaHus U BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme
"3aKoHBI COXpaHEHHs. MexaHnuecKue
KoJieOaHus U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

:‘)J'ICKT];)OMaI‘HI/ITHOC I10JIC.

bubmuorexa [IOK

56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koudepennus "Hlkana
3JICKTPOMArHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcrnonb30BaHue 2IEKTPOMATHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenopanue "Nzyuenue
P . i bubmuorexa [IOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
https://m.edsoo.ru/ffOb2c6c
MOMOIIbIO MOOMITEHOTO TesnedoHa"
Pemenue 3anau Ha onpeneeHne
60 4aCcTOTBI ¥ IJIMHBI AJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasl MPUpPOa CBeTa.
61 Cko Z];()JTB cBeTa Bomli)oi)me CBOICTBa bubmmorexa LIOK
p ' https://m.eds00.ru/ff0b31d0
cBeTa
Ncrounuku ceera. [IpsmonuHelinoe
62 aCIPOCTPAHECHHE CBETA. 3aTMEHUS Bubmmorera [IOK
pactpocip ’ https://m.edsoo.ru/ff0b3658
Counua u JIyHsl
3aKOH OTpa)XeHUsI CBETA. 3epKaa.
63 Pemenue 3a1au Ha mpUMEHEHHE bubmmorera [IOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aK0H bu6nmnoreka [IOK
MPEJOMIIEHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpPEHHEE OTPAXKEHHE CBETA.
65 Hcnionp30BaHuE MOJTHOTO BHYTPEHHETO bubmmorera [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXKeHUS B ONTHYECKUX CBETOBOAAX
66 JlaboparopHras padota "VcciienoBanue



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

3aBUCUMOCTH YyrJjia InpeIoMIICHUSA
CBCTOBOI'0 JIy4a OT yIJjia IaJICHUA Ha

"nn

rpaHuLe "BO3YX-CTEKIIO

VYpoxk-koHpepenuus "Vcnonbp3zoBanue

67 MOJTHOTO BHYTPEHHET'O OTPAKCHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3h"
bubmuorexa [IOK
68 JIunzel. OnTHYecKas CHiia JTUH3bI httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [IOK

69 [TocTpoenue n300paxeHuii B TMH3AX httos://m.edsoo.ru/ffobA4da
JlabopaTopuas padora "OnpeneieHnue

70 Q)OKyEHorI(: paCfTOHHI/ISI u OI;ITI/IquKOI‘/'I Bubnuoreia LIOK

. https://m.edsoo.ru/ff0b4206
CHWJIBI cOOUparotei JTuH3bI"

71 Ypoxk-koHpepenuus "OnTuyeckue bubmmorexa [LIOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 xak ontuyeckas cuctema. 3peHue bubmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-konpepenmus "JlegexTs
3penusi. Kak coxpanutsb 3peHue"

Paznosxenue Genoro cBeTa B CIEKTP.

24 OneiTel HetoToHa. CrioxeHue bubmuorexa [JOK
CIIEKTpaJbHBIX IBETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnas padota "ONBITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP U

bubmuorexa [IOK
75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX

HaOII0/IEHUU Yepe3 I[BETOBBIE
buapTpH"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-nipaktukym "BosiHOBBIE

76 CBOIICTBA CBETA: TUCTIEPCHS,
uHTepdepeHys u audpaxaus”
77 OmnsiTel Pe3epdopaa u mnanerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u NOIIonieHUE CBeTa
79 aroMoM. KBanThl. JInHeivaTsie bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 Ypok-nipaktukym "Habmonenue bu6nmnoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorera LIOK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PaanoaktuBHBIE TPEBpALLICHHUS. bu6nuoreka [IOK
H3oTomnsl https://m.edsoo.ru/ff0clald
Pemenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [epuon momypacmana
VYpok-koH(pepenuus "PagnoakTuBHbIe
86 I/I?i[ eHI/If({b Bpn I/II_I one Mﬂe UIHE Brbmmoreia LIOK
YACHI B HPHPOAC, MEAMIIIHE, htps://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuuu. 3aKOHBI
87 ccjlx paHeHIEﬂ 3aH51 OBOT'0 U MacCOBOTO bubmmorera [IOK
P PAA https://m.edsoo.ru/ffOc1c58
qucen
88 DHeprus CBsI3u aTOMHBIX sifep. CBs3b bu6nuoreka [IOK

MAacCChbl 1 DHCPruun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agad no reme "AnepHeie
peakuun"

90

Peakuuu cuHTE3a U 1eneHus saep.
WcTtounuku sneprun CosHLA U 3BE3]

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlercTeus
paaMOaKTUBHBIX U3TyUYEHUN HA KUBbIE
OpraHu3MbI"

92

[ToaroroBka K KOHTPOIBHON paboTe MO
TeMe "DJIEeKTPOMAarHUTHOE MOJIe.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBric sBicHu"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonrponbHas padora o Teme
"JIEKTPOMarHuTHOE IOJIE.
ONeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBieHus"

94

[ToBTOpenue, o6od1IICHKE.
JlabopatopHble pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

bubmuorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[loBTOpenue, 06001meHne. Pemenne
PACUCTHBIX U KAYCCTBCHHLIX 3a/a4 IO
teme "TeruoBble npouecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenne
pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110
teme "KII/] TermoBeIx gBUTaTenei"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6mmenue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33/1a4 110
teme "KII/] snexkrpoyctanoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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[ToBTOpEeHME, 0600IIECHNE.

but6mmoreka [IOK
1 1
98 _'Ha60paTOpHI)Ie paboTEI 1O KypCy https://m.edsoo.ru/ff0c2c52
'CBeToBbIC SIBJICHUS"
[ToBTopenue, o6o0uenue. Padora c
99 TEKCTaMH 110 TeMe ""3aKOHBI 1 0 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[loBTOpenue, 06061menue. Pabora c
100 TekcTamu 1o Teme "Konebanus u 1 0 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
101 TekcTtamu 110 Teme "CBeToBbIC 1 0 bubmorera [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, o6o6mmenue. Padora ¢
102 TekcTamu 1o Teme "KBaHTOBas 1 1 0
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

» dusuka, 7 xnacc/ [epsimkua A.B., O01ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«3marennpcTBO «DK3aMEH»

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AknronepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsenienue»

» dusuka, 8 kiacc/ [eppimkuna A.B., O01ecTBoO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axnnoneproe oomectBo «M3narensctBo «IIpocsemnienne»

» ®usuka, 8 kiacc/ [epsimkua A.B., O01IeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«3narenbcTBO «IK3aMEH»

» ®usuka, 9 knace/ [epoimkuna A.B., I'yrHuk E.M., O0miecTBo ¢ orpaHn4eHHON
0TBEeTCTBEHHOCTHIO «JIPODAY; Akunonepnoe obmiectBo «M3narenbctBo «IIpocBemienue»
» dusnka, 9 xacc/ [lepoimkun A.B., OG1IeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«3narenbcTBO «IK3aMEH»

MCTOANYCCKUC MaTCpHUaJIbl

METOJUYECKUE MATEPHUAJIBI VI YYUTEJIA

Metoauueckue PEKOMCHAalIU IMPOBCACHNA YPOKOB Ddu3uku

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

HNuTtepHeTr-pecypcesl
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