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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa mno ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHHs COCTaBJI€HA Ha
OCHOBE TOJIOKEHUU M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHsI Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ yd€Tom
benepanbHOi paboueil mporpammbl BocnuTaHus ¥ KoHIenuuu mnpenojgaBaHus y4eOHOTO
npenmera « Du3nKay.
Conmepxkanue  mporpaMMbl 1m0 (U3MKE ~ HampaBlIeHO  Ha  (OpPMHUpPOBAHUE
€CTeCTBCHHOHAYYHOW T'PAaMOTHOCTH OOYYaIONIMXCSl W OpraHu3alMio u3ydeHus (U3MKH Ha
JIeSITEIbHOCTHOM OCHOBE. B mporpamme mo (uU3uMKe YUYUTHIBAIOTCS BO3MOKHOCTH Y4YEOHOTO
npeamera B peanm3anuu  TpedoBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjibTarTaM  OOydYeHHs, a  TakKe  MEXIIPEJIMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.
[IporpamMma mo (u3HKe yCTaHABIMBAET paclpeiesieHue y4eOHOro marepualia Mo rojam
oOyueHust (10 Kjaccam), HpeJlaraeT NPUMEPHYIO IIOCJIEJOBAaTEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUA IPEAMETHOTO COJAEpKAaHUS M YUYETE BO3PACTHBIX
0COOCHHOCTEHN 00yUarOIIIXCS.
[Tporpamma no ¢usuke pazpaboraHa ¢ HEIbIO OKa3aHUS METOANYECCKON TTOMOIIY YUHTEIIO
B CO3/IaHUU paboyeii TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.
®dusuka ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYUHbBIX YUEOHBIX MPEJIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBJICHUH, N3y4aeMbIX XUMUEH,
Ouonoruei, actpoHoMuel u (usmdeckor reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBisgeT HauOojee sCHble 00pas3lbl MPUMEHEHHsS HAyYHOTO METOoAa
MIO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUsI JOCTOBEPHBIX 3HAHHUI O MUDE.
Onna W3 THaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHMA B CTPYKType oOIIero oOpazoBaHHS
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAY4YHOM TIpPaMOTHOCTM W MHTEpeca K HayKe Yy
o0yyJaronuxcs.
Wzydyenne ¢u3uku Ha 0a30BOM YPOBHE IMpENIoJiaraeT OBJaJIeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAay4HO OOBSCHSTbH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEeI0OBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W KCIONH30BaTh HAy4YHBIE JOKA3aTENbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
Ilenn usyueHus (UMK Ha YPOBHE OCHOBHOI'O 0OIEro 0oOpa3oBaHUSI ONpEACNICHBbI B
Konnennuu npenonaBanus ydeOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alUsgX
Poccuiickoit ®eneparnuu, peanu3yroNMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPAMMBIL,
yTBepkAEHHON pernenneM Komnernn MunmcrepctBa npocBemnieHus Poccuiickoit @eneparnuu
(mportokoin ot 3 nexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKH:
e nnpuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluxcs K HaydHOMY H3yYEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYyalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpPMHUPOBAHHE
HCCIIEA0BATENIbCKOTO OTHOIIECHUS K OKPY> KAIOIIUM SIBIICHUSM,;

e (QopmMHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHUE NPEICTABICHUNA O poyid (PU3MKHU Ui Pa3BUTUS JPYTHX €CTECTBEHHBIX
HAYyK, TEXHUKU ¥ TEXHOJIOTHUH;

® pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oynymel mnpodeccnoHaIbHOMI
JeSTeIbHOCTH, CBSA3aHHON ¢ (PM3UKOM, MOJTOTOBKA K JaJIbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX Ienedl mporpamMmbl 10 (M3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIEUNBAETCS PELICHUEM CIEAYIOLUNX 3a4a4:

e npuoOpereHHe 3HAHUH O JUCKPETHOM CTPOCHHM BELIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JJIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh M  OOBSICHATh (U3MYECKHE SIBICHHUS C
MCTIOJI30BaHUEM ITOJTyYSHHBIX 3HAHUIA;

® OCBOCHHME METOJIOB pELICHUs MPOCTEHIINX pacu€THBIX 3a/Jad C HCIOJIb30BaHUEM
bu3nUecKux Moieel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HAONIOAATh TPUPOIHBIC SBICHUS U BBINOJHITH  OIBITHI,
nabopaTtopHble PabOTBl M HSKCIEPUMEHTAJbHbIE HCCIENOBAHUS C HCIIOJIb30BAHHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MPUEMOB PAOOTHI ¢ WH(DOpManUeld (GUIUIECKOTO COACpPNKAHUS, BKIIOYAS
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUAX (GU3MKH, aHajiu3 U KPUTHUECKOe
OlleHHWBaHUE UHPOpMAIUY;

® 3HAKOMCTBO CO cdepaMu MPOoPeCCUOHATHHON NeATEeIbHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKOIM HAYyKU.

Ha usyuenme ¢usuku (6a30Bblii ypoBEeHb) HA YPOBHE OCHOBHOI'O OOIIEro0 0Opa30BaHUS
otBoguTcs 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleln0), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B HefIento).

[Tpeniaraemslii B mporpamMme 1o (usuke nepeyeHb Ja00paTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEH/IATENbHBIA XapaKkTep, YYUTENb JeJaeT BhIOOp IMPOBEICHHS JTa0OPATOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIbHBIX
3aJlaHuil, IpeIaraeéMbIX B paMKaXx OCHOBHOI'O TOCYJIapCTBEHHOT'O 3K3aMeHa 1o (hU3HKe.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usnka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o npupoze. fABneHus npupopl. GU3NUECKUe SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenune ¢uznueckux BenuyuH. DHU3HMUECKUE NPUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMA €IUHHIL.

Kak ¢u3uka u apyrue ecrecTBEHHblE HAayKHU HU3y4aroT Ipuponay. EcrecTBeHHOHay4HBIN
METOJI TO3HaHMs: HaOJIOJEHHE, IOCTaHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE TUIIOTES,
AKCIEPUMEHT IO TMPOBEpKE TIHUMoTe3, OoObsicHeHHWe HalmogaemMoro spiaeHus. Omnucanue
bu3nYeCKUX SBJICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue npuOOPHl U MpoLeaypa NPAMBIX U3MEPEHUI aHAJOrOBBIM M IHU(PPOBBIM

npudopom.

Jlabopamopmuwvie padbomot u onvimol.

Omnpenenenre 1EHbI AeIEHUS Kbl U3MEPUTENBHOT0 Ipudopa.

N3Mepenne paccTosiHUM.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO TEa.

Onpenenenue pa3MepoB MajbIX TeEl.

W3mepenue temneparypbl IpU IOMOLIM KMIKOCTHOIO TEPMOMETpa M JaTyuKa
TEMIIEPATYPBI.
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6. IlpoBenenue wuccienoOBaHUS MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJNETa IIApUKAa,
MyIIEHHOTO TOPU30HTAILHO, TEM OOJIbINe, YeM OOJIBIIIEe BEICOTA TyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBeeHUA 0 CTPOCHUU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, HUX pa3Mepbl. ONbBITHL, JTOKa3bIBAIOLIUE
JTUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue uactui BemiecTBa. CBS3b CKOPOCTU JIBMXKEHMSI YacTHI[ C TEMIIEpaTypoH.
bpoynoBckoe nBuxkenue, auddysus. BzanmonmelicTBUe dYacTUI[ BEIIECTBA: MPHUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U  TBEPHABIX
(kpucTaiTMYecKux) Teid. B3auMOCBsA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABM)KECHUS.

2. Habmonenue nuddysuu.

3. HaOmionenue siBneHUi, OOBSCHSIIONNXCSA MPUTSHKCHHEM WIA OTTAIKHBAHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopmuwvie padbomot u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OnbIThI 10 HAOJIIOICHHUIO TEIJIOBOTO PACIITUPEHHS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMO/IeiicTBHE TeJl.



Mexannueckoe JIBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKEHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBM)KEHUU. PacuéT myTH U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuH. 3aKOH WHEPHUH. B3ammomencTBue Ten Kak MPUYMHA H3MECHECHHS
CKOpOCTU JIBM>KEHHUA Tesl. Macca kak mepa uHepTHOCTH Tena. [lmoTHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIeCTBa.

Cuna kak XxapakrtepucThka B3aumojencTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenne cwibl ¢ NOMOLIBKO JUHAMOMETpA. SIBieHME TAroreHus U cuia TsokecTH. Cuila
TSOKECTH Ha Jpyrux maHetax. Bec Ttema. HeBecomocTs. CrnokeHue cui, HanpaBiIEHHBIX 110
oz1HO# npsimoii. PaBHozelicTByIomas cuil. Cuila TpeHus. TpeHue CKOJIbXKEHHUSI U TPEHHUE TOKOS.
TpeHue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Habmtoienue MexaHu4eckoro JBUKEHUS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.

Habntoienue sSiBJIeHUS HUHEPIIUH.

HaGnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tedl.

CpaBHEHHME Macc IO B3aUMOJIEHCTBUIO TEIL.

CrnoxxeHue cujl, HalpaBJIEHHbIX 110 OAHON IPSIMOM.

Jlabopamopmuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJEIU
AIEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHsI OpycKa WM IIapuKa MO HAKIOHHOU
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IUIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOIO TEINA.

4. OrbITl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTshKeHHs (nedopMaiiu) NpyKUHBI OT

IIPUIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbLICHNS U YBEIMUYCHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béma, TeMmepatypsl. [lepenaua naBieHust TBEPABIMU TEJIAMU, )KUKOCTAMU
u razamu. 3axkoH Ilackans. [IHeBMaTnyeckue MamnHbl. 3aBUCUMOCTb JABJIEHUS JKUIKOCTH OT
rnyOunbl.  I'mapocratuueckuii  mapagokc. CooOmaromuecss cocynsl.  ['miapaBmuueckue
MEXAHU3MBI.

Atmocdepa 3emnan U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHHS BO3TYLTHOMN
o6onoukn 3emnu. OmbiTr Toppuuenmnu. M3mepenue armMocpepHOro IaBiIeHHUSA. 3aBUCUMOCTH
aTMOC(EpHOr0 JIaBJIEHUS OT BBICOTBI HaJX ypoBHeM Mops. I[IpuOopel s u3MepeHus
aTMOC(EpPHOTO AABJICHMUS.

JlelicTBuE )XUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeJ0. BeITankuBaromas (apxumenoBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBbI.

Ilepenaya naBiaeHUs )KUAKOCTHIO U Fa30M.
Coobmaromuecst Cocyabl.

I'mapaBauyeckuit mpecc.

ITposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUSL.

Nk =
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3aBUCUMOCTDh BBITAJIKUBAIOLIEH CHJIBI OT 00BEMA MOIPYKEHHOM dYacTH Tena u
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BHITECHEHHOM JKHIKOCTH.

VYcnoBue T1ulaBaHMs TEJ: IJIABAaHUE WJIM TMOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS TNIOTHOCTEH TeJIa M JKUIKOCTH.

Jlabopamopmuwvie padbomot u onvimol.

1.

S.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTrpyKEHHOM B KUJIKOCTh
4acTH TeJla.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEW Ha TeNo, MNOrpYyXKEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHIBL, JACUCTBYIOLIEH Ha TEIO B
KHMJIKOCTH, OT MAacChl TeJa.

OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKMBAIOUICH CHUIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B MKHUJIKOCTh YaCTH TeJla U OT IUNIOTHOCTU
JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKUM M OIpENEIIEHUE €€
rpy30M0AbEMHOCTH.

Pa3nesa 5. PaGora n MoiHOCTD. JHeEprus.
Mexannueckast pabota. MoOILIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAsl IUIOCKOCTb. [IpaBuiO paBHOBECHS
peiuara. IlpuMenenue mpaBuia paBHOBecHs pblyara K OJOKy. «30JI0TOE€ MPaBUIO» MEXaHHUKH.
KIIJ nmpocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunernueckas W mnoTeHuuanbHas 3Heprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYTroi. 3aKOH COXPaHEHUs DHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1

IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopmuwvie padbomut u onvimol.

1.

Omnpenenenve paboThl CHJIBI TPEHUS IPU PABHOMEPHOM JBM)KCHHUU Tejla 110
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBUI paBHOBECHS pblyara.

3. Hsmepenue KII/] HakIOHHON MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOM SHEPTUU.
8 KJIACC

Pa3pnen 6. TenuioBblie siB1eHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJEKyJd. OmNbITbl, NOATBEPKIAIOLIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOr0 COCTOSIHUIMA BemecTBa. Kpucrammuieckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U TBEPBIX TEJT HA OCHOBE IMOJIOXKCHHIA
MOJICKYJIIPHO-KUHETUYECKOH Teopuu. (CmauyWBaHWE M KaMWUISIpHBbIC sBIEHUsA. TerioBoe
pacIIUpPEHHE U CKATHUE.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YaCTHII.
Buytpennss osHeprus. CrnocoObl U3MEHEHHUSI BHYTPEHHEW OJHEpPruM: TeIulonepenadya |
coBepieHre padboThl. Buasl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITyYCHHE.
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KonmyecTtBo TemnoTel. YenpHas TEIMIOEMKOCTh BEIIECTBAa. TeIUIOOOMEH M TeIIoBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAILIMUECKHX
BEIIECTB. YJCNIbHAas TemioTa IaBieHus. llapooOpasoBanme u KoHmeHcanus. Vcmapenue.
Kunenue. VYnenbHas Ttermiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTyphbl KHUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIJIMBA. Y eNbHas TEIIOTa CrOpaHusl.

[Tpunmuner pabotsl TemnoBbix asurateneit KIIJ[ TemmoBoro nBurarens. Temsoble
JIBUTATENIH U 3aLUATA OKPYKAKOLIEN CPEBI.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Ha6mronenue nuddysun.
Habmtoienue siBieHn cMauMBaHUs U KaMUJUISIPHBIX SBJICHHM.
HabmtoieHue TemaoBoro pacumpeHust Te.
V3meHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Bupael rerionepenaun.
OxJaxkieHue Npy COBEpUICHUH PabOTHI.
9. HarpeBanue npu coBepIieHUU paOOThl BHEIITHUMH CHJIAMH.
10. CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
11. HaOnronenue KuIeHus.
12. HabnroaeHue mocTOsSHCTBA TEMIIEPATYPhI MTPH MJIaBICHUU.
13. Mopenu TeIIOBbIX ABUTATEIICH.
Jlabopamopusie pabomsl u onvinol.
OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIM WJIM caxapa.
OnbIThl 110 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUS T'a30B, KUAKOCTEH U TBEPBIX TEIl.
Omnpenenenre AaBiieHus: BO3ayxa B OajsioHe IIIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBHCHUMOCTh IaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHusl WIN OXJIAKICHUA.
6. IlpoBepka rHUMOTE3bl JMHEHMHONW 3aBUCUMOCTH [UIMHBI CTOJOWKA J>KUIKOCTH B
TEPMOMETPHUYECKOHN TpyOKe OT TeMIIepaTyphl.

7. HabmoneHue m3MeHeHHs BHYTPEHHEW SHEPIHM Tela B PE3yJIbTaTe TEIUIONepeaadn

paboOTHI BHENTHUX CHIL.

8. HccnenoBanue siBIIeHHsI TETNIOOOMEHA MPU CMENTUBAHUM XOJIOAHOU U TOpSYEH BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEMJIOOOMEHE C

HarpeThiM METATTNYECKUM LUIHHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca ucrapeHusl.

12. Onpenenenue OTHOCUTEIBHON BIaKHOCTH BO3lyXa.

13. Omnpenenenuie yaeapHOM TEIIOTHI IIaBJIECHUS Jb/A.

Pazjien 7. DiekTpuyeckne 1 MArHUTHBIE SIBJI€HHS.

OnekTpusanusa Tela. JBa poja 3JIEeKTpUYECKUX 3apsaiaoB. B3amMoaelcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX Tell OT BEJIMUYMHBI
3aps0B U PACCTOSTHUS MEKY TEIaMH).

PN B W=

kA=
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Onekrpuueckoe nosie. Hanpsox€HHOCT 3nekTpuueckoro nosid. IlpuHnun cyneprno3unuu
AIIEKTPUYECKHUX I10JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsaoB. DJIEMEHTAPHBIN AeKTpudeckuid 3apsia. CTpoeHwne
aroma. [IpoBoTHMKY U AUAIEKTPUKHU. 3aKOH COXPAHEHHS IEKTPUUYECKOIO 3apsiia.

DNEeKTpUUeCKUi TOK. YCIIOBUS CYILIECTBOBAHUS D3JIEKTPUYECKOr0 ToKa. VCTOYHMKM
IIOCTOSIHHOTO TOKAa. JIeHCTBMS 3JIEKTPUYECKOI'O TOKa (TEIUIOBOE, XMMHMYECKOE, MarHUTHOE).
DJEKTPUUYECKUI TOK B JKUIKOCTSX U razax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJIHMKA. YJIEJIbBHOE CONpPOTUBJIEHME BellecTBa. 3akoH Owma Juid  ydacTKa LEmu.
[TocnenoBarenbHOE U NapajieIbHOE COEJUHEHHE TPOBOJHUKOB.

Pabota u MouIHOCTB 37eKTpUUecKoro Toka. 3akoH J[xoyns—Jlenna. DnekTpuyeckue nemnu
U IOTPEOUTENHN HIIEKTPUIECKOM 3Heprun B 0bITy. KopoTkoe 3aMmbIkaHuMe.

ITocTrosiHHBIE MarHWTHL. B3aumojeicTBHE MOCTOSIHHBIX MAarHWTOB. MarHutHoe IoJie.
MarunutHoe nosie 3eMn ¥ €ro 3HaueHue Juisd xKu3HU Ha 3emute. OnbiT Opcrena. MarHutHoe nose
ANIEKTpUYECKOro Toka. [I[pumMeHeHre 21eKTpOMarHuToB B TeXHUKE. JleficTBE MarHUTHOTO MO
Ha IPOBOJHUK C TOKOM. OJIEKTPOJBMIaTellb IIOCTOSIHHOIO TOKa. Jcmonb3oBaHue
AJIEKTPOJIBUraTelIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apazest. SIBneHue snekTpoMarHUTHOM — uHAykiuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOMYYEHHS JJIEKTPHUUECKOM SHEPrUHM. IJEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DneKTpu3aLus Tel.

JIBa poza 3EeKTpUYECKUX 3aps 0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.
DneKTpocTaTUueCcKast UHIYKIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MogenupoBaHue CHIIOBBIX JTUHUHN 3JIEKTPUYECKOTO MOJIS.
VIcTOYHNKH OCTOSHHOTO TOKA.

9. JelcTBuUA SIEKTPUYECKOTO TOKA.

10. DnexTpudyecKkuii TOK B KUAKOCTH.

11. I'a30BBIit pa3ps.

12. 3mepeHue Cuiibl TOKa aMIIepMETPOM.

13. MI3mepeHue J1eKTpUYeCcKOro HalpsHKeHNs BOIBTMETPOM.

14. PeoctaT 1 Mara3uH COIPOTUBIICHUIA.

15. B3aumonencTBre NOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHie HEBO3MOXHOCTH Pa3/ieleHUs IIOJIFOCOB MarHuTa.
17. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OnbIT Opcrena.

19. MaruuTHOE 110J1€ TOKA. DJIEKTPOMAarHumr.

20. leificTBME€ MarHUTHOTO TOJISL HA MTPOBOJIHUK C TOKOM.

21. DnexTpoABUraTeb OCTOSHHOTO TOKA.

S IR O i

22. UccnenoBaHue sIBJICHUS MJIEKTPOMArHUTHON MHIYKIIMH.

23. Onsbitel Dapajes.

24. 3aBUCUMOCTb HalpaBJIeHUs] MHIYKIIMOHHOTO TOKa OT YCJIIOBHM €ro BOSHUKHOBEHMS.
235. DnexTporeHepaTop NOCTOSIHHOIO TOKaA.



Jlabopamopusie pabomsl u onvimol.

OmnBITHI IO HAOIOICHHUIO IEKTPU3ALMH TNl MHIYKIIMEH U IPH CONPUKOCHOBEHHUH.

HccnenoBanue AeiCTBUS STEKTPUIESCKOTO OIS Ha POBOJIHUKA U TUDIIEKTPUKH.

COopka 1 mpoBepKa pabOTHI MIEKTPHUUECKOM LETH MOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepenue u peryiupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS

pe3ucTopa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  AJIEKTPHYECKOTO  COMPOTHBIICHHS
MPOBOJHHKA OT €0 JJTMHBI, IUIOMIA M ITOTIEPEYHOr0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBWia CIOKECHUS HANPSDKEHUH IPH IMOCIENIOBATEIHHOM COCIWHEHHU
JIByX PE3UCTOPOB.

9. TlpoBepka npaBuiia JUisi CUJIbI TOKA MPU MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI TEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOP.

11. Onpenenenrie MOITHOCTH IEKTPUUECKOTO TOKA, BBIJICIAEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT HaIpPsKCHHS
Ha Heu.

13. Onpenenenue KII/l narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. I3yueHue MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MpPH HX OOBEIUHEHUH U
pas3zesieHun.

16. VccnenoBanue AeMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIBI TOKA U HAIPaBIICHUS TOKA B KATYIIIKE.

18. U3yuenue neiicTBUS MarHUTHOTO T10JISL HA MPOBOIHUK C TOKOM.

19. KonctpyupoBanue u uzydyeHue paboThl 3JIEKTPOBUTATEIS.

20. U3mepenue KIIJ a5iekTpoaBUraTeIbHONM YCTAaHOBKH.

SNk =

21. OnbITHl IO UCCIETOBAHUIO SIBJICHHS A3JEKTPOMATHUTHOM WHIYKIMU: HUCCIEIOBAHUE
W3MCHEHUH 3HaYEHUs Y HAIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJICHUSI.

Mexannueckoe nukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHWYECKOrO JBWKEHHA. PaBHOMEpHOe mpsAMoNMHEHOE [BHKEeHHME. HepaBHOMepHOE
IpsAMOJIUHEWHOE ABMKeHHEe. CpenHsAs M MIHOBEHHAs CKOPOCTb Tella IIPH HEPAaBHOMEPHOM
JBHKCHUM.

Yckopenue. PaBHoyckopeHHOE npsMoiinHeiiHoe apukeHne. CBoboHoe najaeHue. OnbIThl
INanunes.

PaBHOMepHOE nBMKEeHHE N0 OKpy>KHOCTH. Ilepmon u uvactota oOpamienus. Jluneiinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoi 3akon Herorona. Tpertuit 3akoH Herotona. IIpuHnmn
CyHEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHHSI CKOJIbKEHUS, CUjia TPEHUS
IIOKOSI, IPYTHE BUJIbI TPCHHUS.
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Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUSA. YCKOPEHHE CBOOOJHOTO IaJICHUsI.
Jewxenue mmaner Bokpyr Conuna. IlepBas kocmmueckass ckopoctb. HeecomocTs u
HepErpy3Ku.

PaBHOBecue MaTepuanbHOU TOYKUA. AOCOIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpeIuUI€HHOI OCchIo BpalieHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc tena. M3meHnenue ummyinbsca. Mmynbc cuiibl. 3aKOH COXpPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanudeckass pabota u MomHOCTh. Pabota cun TspkecTd, ynpyroctd, TpeHus. CBs3b

SHEPruu

n pa6OTBI. HOTGHI_II/IEUILHEUI OHCprusa TCjia, MOAHATOrO HaAd MOBCPXHOCTHIO 3CMIIH.

IToTrenumanbHas 3HEprus cxartoy npyxuHsl. Kunernyeckas sneprusa. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUUYECKON IHEPIHH.
Hemoncmpayuu.

1.
2.

AN

7.

8.

9.

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

Ha6mronenne MexaHM4eCKOTO ABHUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHME MyTel W TPACKTOPUNA JBUKEHUS OJHOTO M TOTO K€ TENa OTHOCUTEIIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U yCKOPEHHUSI IPSIMOJIMHEWHOTO JIBUKEHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGiroienne IBYKEHUS Tella TI0 OKPYKHOCTH.

Halmronenne MexaHW4eCKUX SBIICHUM, MPOUCXOSAIINX B CUCTEME OTCUETa « Tenexka
pHu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHLHO KaOMHETa (PU3HKH.
3aBHCUMOCTbh YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIOIIEH HA HETO CUJIBI.
HaGnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TE.

N3meHeHue Beca Tena npu yCKOPEHHOM JBHKEHUU.

Ilepenaya nmIrysabca Ipyu B3aUMOJECHCTBUHU TEJL.

[TpeoOpa3oBaHus YHEPTUH MMPU B3aUMOJICHCTBUHU TEIL.

CoxpaHeHne UMITYJIbCa IIPU HEYNIPYTOM B3aUMOICUCTBHUHU.

CoxpaHeHne UMITyJbca MPH aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

Ha6mronenne peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MTPH CBOOOTHOM TaICHHH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU Tea MOJ IUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomul u onvimot.

1.

KoHcTpynpoBanue Tpakra Juid pasroHa U JaJIbHEHIIET0 PAaBHOMEPHOIO JBHKEHUS
IIapHKa UITH TEJIEKKH.

Omnpenenenne cpeiHel CKOPOCTH CKOJIBXEHHS OpycKa WM ABIDKEHHS HIapUKa II0
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne ycKOpeHMsl Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU I10 HAKJIOHHOH
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHHM 0e3
Ha4vaJIbHOW CKOPOCTH.

[TpoBepka THIOTE3BI: €CIM IPH PABHOYCKOPEHHOM JBIKEHHHM 0e3 HavyalbHOU
CKOPOCTH IIYTH OTHOCATCA KakK psan HEUETHBIX qucei, TO COOTBCTCTBYIOIIUC
MPOMEXNKYTKH BPEMEHU OJJMHAKOBBEI.

HCCHCI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA CKOJBXCHUA OT CHJIbI HOPMAJIbHOI'O
JIaBJICHUSL.

Onpenenenne ko3 HuueHTa TpeHHUs! CKOJIbKEHHUS.

Onpenenenue )xECTKOCTU MPY>KUHBI.
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Omnpenenenue pa®OTBI CHIIBI TPEHHS NpPU PABHOMEPHOM JIBIKCHMH TeJla TIO0
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Onpenenenue paboOThl CHJIBI YIPYrOCTH HpHU MOABEME TIpy3a C HCHOIb30BAHUEM

HCIIOJABHXXHOI'O U NIOABUXKHOT'O 0JI0KOB.

11. N3ydeHue 3aKoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue K0J1€0aHUA U BOJHEI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUWil: mepuoj, 4acToTa,
aMIUIMTyJa. MareMaTuyeckuili W IpYKMHHBIM MasTHUKW. [IpeBpaineHue oHepruu Ipu

K0JIEOATEILHOM JIBHKEHUH.

3aryxaromue Kojebanus. BeiHykaeHHbIe KojeOaHus. Pesonanc. MexaHWdecKre BOJIHBI.
CBOﬁCTBa MECXAHNYCCKUX BOJIH. HpOI[OHBHBIe n HOHepe'—IHLIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOpOCTB
¢€ pacrpocTpaHeHHs. MeXaHHYECKHE BOJIHBI B TBEPJOM TeJIe, CCHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. MIH(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xonebaHuil Ten Mo 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabmoneHue BBIHYKACHHBIX KOJeOaHH U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKXyCTHYECKUI Pe30HAHC.

Jlabopamopmuwvie padbomot u onvimol.

1. Omnpenenenue 4acToThl U epuoa KojaeOaHUH MaTeMaTHUYECKOro MasiTHUKA.

2. OmpeneneHue 4acTOThl U eproJia KojaeOaHUH NPy KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH IEpHOJA KOJEOAHMH IMOJIBELICHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH IepHoAa KoieOaHUM MPYKUHHOTO MasTHUKA OT MacChl
rpy3a.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KoyeOaHUH Py HHHOTO
MasiITHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpeHUs] CBOOOIHOTO MMaICHUsI.

Pazznen 10. DiaekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TOJie. DJIEKTPOMAarHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHHIX BOJH. VICTIOJIb30BAHUE JIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOIMCTBA CBETA.
Hemoncmpayuu.

1.

2.

CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
BonHoBrIEe cBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvinol.

1.

W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TeNe(OoHa.

Pa3nen 11. CBeToBble sIBIEHHS.
JlyueBass mozaenb cBera. Mcrounuku cera. [IpsMonuHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenus ComsHia u JIynsl. Otpaxenue cBera. [limockoe 3epkasio. 3aKOH OTpa)KEHUsI CBETA.
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IIpenomiienue cBeta. 3aKOH IpeaoMiieHus cBeTa. [1oHOEe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHuE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAAX.

Jlunza. Xox myweit B jmH3e. Onruyeckas cucreMa ¢oroanmnapara, MHUKpOCKONa u
Teneckona. I'na3 kak ontudeckas cucrema. biim3opyKkocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoTOHA. Clio’keHHe CIEKTPaIbHBIX [IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpssMonuHEHOE pacIIPOCTPaHEHUE CBETA.
OtpaxeHue cBera.
[TosryuyeHnue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomienne ceera.
OnTryecKuii CBETOBO/I.
Xon stydeit B coOuparomiei JTruH3e.
Xox J1ydeil B paccenBarolei JIMH3E.
[Tonyuyenue n300paxeHnit C MOMOIIBIO JIHH3.

PN R D=

9. Tpunuun neiictBus ¢oroannapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogensb riaza.
11. Paznoxenue 6enoro cBeTa B CIIEKTP.
12. Tlomyuyenue 6€510T0 CBETA MPH CIIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHHUsSI CBETOBOTO JIy4a OT YIJia MaJeHHUs.
2. H3ydeHue XapakTepHUCTUK U300paKEHUS MPEIMETa B IFIOCKOM 3epKaje.
3. HccnemoBaHue 3aBUCUMOCTH YTIJia MPEIOMIICHHsI CBETOBOTO JIy4a OT YIJia MaJCHUs Ha
TPaHUIE «BO3YX—CTEKIION.
[Tomrydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHUS M ONTHYSCKON CHIIBI COOMPAIONICH JTNH3BI.
OnbITHI 110 Pa3oKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITel 1O BOCHPUSTHIO I[BETA MPEIMETOB IMPH HX HAOIIOJECHUH uepe3 I[BETOBbIE
(UIBTPBHL.
Pa3nen 12. KpanToBhble iBJIeHUS.
Omnsitel Pesepdopna u nmnanerapHas mozens atomMa. Mozens atoma bopa. Mcnyckanue u
MorJIoNIeHHe cBeTa aToMoM. KBaHThI. JInHEHYaThIe CIEKTPHI.

Now e

PamnoaktuBHOCTh. Anb(a, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass Mopens aromHoro sapa. M3oromel. PanunoaktuBHbIE mnpeBpaunieHud. l[lepuon
nmoJrypacmnaja aTOMHBIX sIZIEp.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOr0 M MaCCOBOIO YMCEI. JHEPrus CBSI3U
aTOMHBIX sanep. CBsA3b Macchl M dHepruu. Peakumm cuHTe3a u geneHus suaep. Vcrounuku
sHepruu CoJiHLA U 3BE3L.

Snepnas snepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JIyYEHUH Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CriekTpbl U3ITy4EeHHS U MOTJIOICHUSI.

CriekTpbl pa3IMvHbIX Ta30B.

CriexTp BozIOpoOa.

Ha6mronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUYCHHI.

Perucrparus nznydeHusi pupoIHbIX MUHEPAJIOB U IPOIYKTOB.

SN e
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Jlabopamopusie pabomsl u onvimol.

1. HabmroneHne CIuIomIHbIX U JIMHEHYAThIX CIEKTPOB M3ITyUSHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YacTHULIBI 10 TOPMO3HOMY IHyTH (110

dboTorpadusim).

3. U3mepenwue paanoakTHBHOTO (PoHA.

IHoBTOPHUTEIHbHO-0000 A0 IINH MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAY/Ib MpEAHA3HAYEH JUId CHUCTEeMaTU3aluu |
0000111eHUS IPEAMETHOTO COJIEPKAHHS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUECHUHU
BCETO Kypca (DM3MKH, a TaKXkKe JUIA MOJTOTOBKH K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY IO
¢du3uKe 17151 00yJarOUINXCsl, BEIOPABIINX ATOT YYEOHBIH MpeIMeT.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEATU3yIOTCs U CHCTEMAaTU3UPYIOTCS  BUIAbBI
JeSITEJIbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcsi JOCTH)KEHHE IMPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHus, (OpMUPYETCS €CTeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAaHUS SBICHUN NPUPOIBI M TEXHUKH,
OBJIQJICHUE YMEHMAMHU OOBICHATh (PU3MUECKUE SBJICHHS, NPUMEHsS IOJlyuYeHHbIC 3HAHUA,
pelaTh 3aa4u, B TOM YHCJIE KAUeCTBEHHBIE U 3KCIIEPUMEHTAIIbHBIC.

[TpyHIMNIMATBHO NEATEIbHOCTHBIM XapakTep JaHHOTO pa3zelia peajn3yercs 3a C4€T TOro,
9TO 00YYaIOILIHECs BHIMOJHAIOT 33/1aHUS, B KOTOPBIX UM IIpeIIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBACHATH (PU3UUYECKUE SABJICHUS
B OKpY’Karolel MpUpoe U MOBCEITHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEAOBAaHUS (PU3NUYECKUX SIBICHUN, B TOM YHUCIE IS
MPOBEPKHU TUIIOTE3 U MOIYUYCHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATh Hay4HblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTUYECKOTO MCIOIb30BAHUS PA3IMUHBIX HCTOYHHUKOB SHEPrHM Ha OCHOBE
3aKOHa IIPEBPALICHMS U COXPAHEHUsI BCEX U3BECTHBIX BUOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

N3yuenne GpU3MKK Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HANPABICHO Ha JTOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare u3yyenus (GuU3MKA Ha YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus y 00y4aromerocs
OyayT chopMUpPOBAHBI CIEAYIOIINE INIHOCTHBIEC PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

- TPOSIBIICHUE HWHTEpPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (DHU3UYECKOM
HayKH;

- IEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY)XJICHMH OOIIECTBEHHO 3HAUUMBIX M STHUECKUX
npo0JeM, CBI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUH (pr3ukw;

- OCO3HAHME BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTMUYECKOT0 BOCIIUTAHMSI:

- BOCHPUATHE 3CTETHYECKMX KayecTB (pU3MUECKOW HayKH: €€ TapMOHHYHOIO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IIO3HAHUS:

- OCO3HAHUE IEHHOCTH (PHU3MUECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa IIO3HaHWsS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHUIIIEW COCTABIISAIOIIECH KYJIBTYPBIL;

- pa3BUTHE HAYYHOH JTH0003HATENFHOCTH, MHTEpPECA K UCCIIEAOBATENLCKOM IS TETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HaHME LIEHHOCTH 0e30macHOro odpasa HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BRXHOCTH IpPaBHUI O€30IIaCHOrO IOBEAEHUS HAa TPAHCIOPTE, Ha J0OpOrax, ¢ AJIEKTPUYECKUM U
TEIUIOBBIM 000PYZAOBAaHUEM B JOMAILIHUX YCIOBUSX;

- ¢c()OpMHUPOBAHHOCTb HaBbIKA pedIeKCHH, IpU3HAHHE CBOETO MpaBa Ha OIIMOKY M TAaKOIo ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTUBHOE YYacTH€ B PEIIECHUU IMPAKTUYECKUX 33had (B paMKax CeMbH, 00pa30BaTEIIbHOM
OpraHu3alyu, ropoJia, Kpasi) TEXHOJIOIMUYECKON M COLMAIIbHON HAalpaBIECHHOCTH, TPEOYIOLIUX B TOM
guCie U (PU3NIECKUX 3HAHUM;

- HHTEpEC K MIPAKTUYECKOMY U3Y4EHUIO podeccuil, CBA3aHHBIX ¢ (PU3HUKOM;

7) IKOJI0TH4eCKOro BOCIIMTAHUS:

- OpHMEHTalMs] Ha NpUMEHEeHHe (U3MYECKUX 3HaHUM I pelleHus 3afad B 0OO0JIACTH
OKpY’Kalollleld Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HMX BO3MOXKHBIX IOCIEICTBUN IJIs
OKpY>KaroIlel Cpeibl;

- 0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IMyTel UX PEeUICHHUS;

8) aganTanuu K M3MEHAIOIIUMCH YCJIOBUSIM COUMAJIBLHON ¥ IPUPOIHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBUM NPU BBIOJIHEHUU UCCIIEIOBAHUN U MPOEKTOB (PU3NUYECKOM
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM IPYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATEIBHOCTD;

- OTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4Hcie GOpMyIupoBaTh UJEH, TOHATHUS,
TUIIOTE3bI O PU3UUECKUX OOBEKTaX U SABICHUAX;

- 0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (PM3NYECKUX 3HAHUI;
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- CTPEMIJICHHUEC aHAJIMU3UPOBATh WU BBIABIIATHL B3aUMOCBA3U IMPUPOIEI, O6I_HCCTBa N 5KOHOMUKH, B
TOM YHUCJIC C UCIIOJBb30BaHHCM (1)I/IBI/I‘I€CKI/IX 3HaHPII>i;

- OILICHKa CBOUX JEHCTBUH C y‘IéTOM BJIUAHUSA Ha OKpPYXKAIYIO CPEay, BO3MOKHBIX
r100aIbHBIX MOCJIEICTBUI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus MporpaMMbl 1Mo (pr3nuke Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs y
oOyuaromerocss OyayT chOpPMHpPOBAaHBI  MeTampeAMeTHbIe pe3yJbTaThbl, BKIIOYAIOIINC
MI03HABATENIbHbIC YHUBEPCAIbHbIC Yy4YeOHBIC JICHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUSI.

ITo3HaBaTebHBbIC YHHBepPCAJbHbIC YUeOHbIe NeliCTBUS

Ba3zoBble Jornyeckue neficTBus:

®  BBIIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SABICHH);

®  YCTaHABIIMBATh CYIIECTBEHHBIH NMPHU3HAK KIacCH(UKALMU, OCHOBAHUS JUISI OOOOIIECHUS U
CpaBHEHMSI;

®  BBIIBISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHs B pacCMaTpUBAeMbIX (paKkTax, MaHHBIX U
HaOJIIOIEHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

®  BbBIBIATH INPUUYMHHO-CIEACTBEHHBIE CBSI3U IPU HU3YUEHUM (U3HUECKUX SBJICHUH U
IPOILIECCOB, /€1aTh BBIBOJBI C MCIOIb30BAHUEM JAEAYKTUBHBIX U MHIYKTUBHBIX yMO3aKIIOYEHUH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

®  CaMOCTOSATENbHO BbIOMpaTh CHOCO0 pelieHus ydueOHOW (u3mueckol 3anauu (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pELIEHMs, BbIOOp Hambosiee MOIXOASAILIEr0 C YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeHCTBUA:

®  UCIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

®  [POBOJUTH IO CAMOCTOSITEIHHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXHBIN (QU3MUeCKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHIE (PU3NIECKOTO SIBICHUS;

e OLIEHUBaThb Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIMIO, TMOIYYEHHYIO B XOJI€
MCCJIETOBAHMSI UJIU SKCIIEPUMEHTA;

®  CaMOCTOATENBHO (hopMyupoBaTh 000OIIEHHUS U BBIBOJBI MO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEJOBAHMSI;

® [POTHO3MPOBATH BO3MOXKHOE JAajbHEMWINee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

® [IPUMEHATH pa3JIUYHBIE METOJbl, MHCTPYMEHTBHI U 3alIpOChl INpPU IIOUCKE M OTOOpE
nH(pOpMallMU WIK JaHHBIX C YUETOM IPEAIoKeHHON yueOHOoM (hru3nueckoi 3a1auu;

®  aHANU3UPOBaATh, CHUCTEMATH3HPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO PaA3THUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

®  CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAIbHYIO (OpMYy TMpeAcCTaBIeHUS HUHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJlaul HECIOKHBIMU CXeMaMH, AuarpaMMaMH, HHON rpapukoil u ux
KOMOHMHALIUAMHU.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:
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e B X0J¢ 00CYXJIeHHs Y4eOHOr0 MaTepuaa, pe3yIbTaToB JJaOOPaTOPHBIX pabOT U MPOCKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI M BBICKAa3bIBaTh HICH, HAICJIICHHBIC Ha
pelIcHHE 3aau U Mo AAepiKaHue 01aroenaTeIbHOCTH OOMICHHUS,

®  COMOCTaBJISATH CBOM CYXKICHHS C CYXKICHHSIMH JPYTHX YYaCTHHUKOB JIHAJIOTA,
00HapyKHUBATh Pa3IMYME U CXOJICTBO MO3HIINIA;

®  BBIPAXXaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

e nyOJMYHO  MTPEACTABIATH  PE3YJbTAThl  BBIIOJHEHHOTO  (PM3HYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

e [IOHMMAaTh M HCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHON W WHAMBHUIYaIbHON PabOTHI MPHU
pelIeHHH KOHKPETHON (PU3UUECKOM MPOOIEMBI;

e [pUHUMATh [EJIM COBMECTHOM JEATCILHOCTH, OPraHW30BBIBaTH JEHCTBHS 10 €&
JOCTYDKEHUIO: PaCIpe/IeisiTh POJH, OOCYKIAaTh IMPOIECCHl M PEe3yJbTaThl COBMECTHOW paloTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOIEH;

e  BBINOJHATH CBOKO YacTh pPabOTHI, JAOCTHras KA4yeCTBCHHOIO pe3ysibTaTa II0 CBOEMY
HAIMPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMH KOMAH/IbI;

e  OlIEHUBATh KA4eCTBO CBOEI0O BKJaJa B OOIIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
cOpMyTHPOBaHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHSL.

PerHHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHbIe JelCcTBUA

Camoopranusauus:

®  BBIIBISITH NPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYaIMsIX, TPEOYIOMIMX sl peIIeHUs
buznyecKuX 3HaHMUIA;

® OpHUEHTUPOBATHCA B PA3NIMUYHBIX [OAXO0JAX INPUHATUSA pelIeHUHd (MHAUBUAYAIbHOE,
MPUHSTHE PEIICHHS B TPYIIIE, IPHHATHE PEIICHUH TPYTIIoii);

®  CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aJaud WIM IUIaHa
UCCJIETOBaHMS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
npeJiaraeMble BApUaHThI PELICHHI;

®  JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

e  1aBaTh a/ICKBAaTHYIO OIICHKY CUTYyallUM U IpeiaraTh miaH e€ U3MEHEeHHUS,

e  OOBSCHATH NMPUYUHBI JAOCTIKEHHS (HEAOCTHXKEHMS) PE3yJIbTaTOB JEATEIbHOCTH, /1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTH (B TOM YHWCJIE B XOJ BBIMOJHEHHUS (U3UUIECKOTO
UCCJIEIOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHMBILUXCS CHUTYyalHil,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIHNX TPYAHOCTEH;

®  OICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUAM;

e CTaBUTh ceOsl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha HAay4HYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e [pu3HaBaTh CBOE MpPaBO Ha OWMOKYy NpU peumeHuH (U3MYECKUX 3anad Wik B
YTBEPKACHHUSIX HA HAYYHbIE TEMBI M TAKOE K€ MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATbBI
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K koHiy oOyuenus B 7 KJjacce NpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y 0OYHYAIOLIUXCS YMEHUH:

®  HCIIOJIb30BATh MOHATHS: PUINYECKUE U XUMUYECKHE SIBICHUS, HAOII0IEHUE, SKCIIEPUMEHT,
MOJIeJIb, TUIOTE3a, €AWHUIBI (PU3MYECKMX BEJIUYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpHOE, KHMIKOE, Tra3000pa3HOE), MEXaHWYEeCKoe JBWXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NMPSIMOJIMHENHOE), TPAEKTOPHs, PaBHOIEHCTBYIOMIAs cuia, Aegopmanus (ynpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pasnuuath sBiIeHUs (Auddy3us, TEIIoBoe IBHKEHHE YACTHIl BEIECTBA, PaBHOMEPHOE
JIBUJKEHHE, HEPAaBHOMEPHOE JBHKCHUE, MHEPLIMS, B3AUMOECHUCTBHE TEJI, PABHOBECHUE TBEPIBIX TEI C
3aKpEIVIEHHON OCBIO BpAIllCHMs, Iepefada JaBiICHUS TBEPABIMU TEIAMH, KUIKOCTIMU U ra3amy,
aTMoc(epHOe JaBlIeHUE, TUIABaHUE TEJ, MPEBPALEHUS MEXaHUYECKOM 3HEPIuu) MO OMHCAHUIO MX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

®  DPAaCIO3HABATH NPOSIBICHUE U3YYEHHBIX (PU3HUECKUX SBJICHUN B OKPY’KAIOIIEM MHpE, B TOM
yuciie (pu3nuecKue sIBICHUS B IPUPOJIE: PUMEPDI JBMKEHUSI C PA3IUYHBIMUA CKOPOCTSMHU B KUBOU
U HEXHMBOH INpHUpOJE, ACHCTBUE CWIIBI TPEHUS B IPHUPOJE U TEXHUKE, BIUSHHE aTMOCHEPHOTrO
JTaBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHUE pbIO, pblUuaru B Tejie YEJIOBEKAa, IIPU 3TOM MEPEBOJUTH
NPaKTUYECKYIO 33a/1ady B y4eOHYIO, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3HMUECKUX
SIBIICHUIA;

®  ONHUCHIBaTh H3YyYEHHBIE CBOICTBAa Tel M (DU3MUYECKHE SBJIECHUS, UCIONb3Yys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa
YIOPYTOCTH, CHJIAa TSKECTH, BEC Teja, Cujla TPEHMs, AaBieHUE (TBEPAOro Tena, )KMIKOCTH, ras3a),
BBITAJIKUBAIOINAs CHJIa, MEXaHWYeckas pabdoTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBI,
KO3 PHUIMEHT MOJIE3HOTO JEHCTBUS MEXAaHU3MOB, KHHETHYECKast U TIOTEHIMAIbHASL YHEPTHUS), TIPH
ONMCAHUU MTPABWIIBHO TPAKTOBATh (PM3UYECKUN CMBICIT UCMOIb3yEMbIX BEJIIMYMH, UX 0003HAUYEHHUS U
eIMHULIBI (U3UYECKUX BEIMYMH, HAXOAMTh (OPMYJIbI, CBS3BIBAIOLINE [aHHYI (U3NYECKYIO
BEIMYMHY C JIPYyITMMHU BEJIWYMHAMH, CTPOUTh I'paUKM H3YyUEHHBIX 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYNH;

®  XapaKTepu30BaTh CBOWCTBA Tej, (pU3MUECKHE SBJICHHS W MPOILECCHI, UCIOJB3YS MpaBuia
CIIO’KEHMs CUJI (BAOJIb OJHOM mpsMoif), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pelyara (0J10Ka), «30J0TO€ MPABHJIO» MEXaHHKH, 3aKOH COXPAaHEHHS MEXaHHUYECKOil
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCHIBATH €0 MAaTEMaTHYECKOE
BBIPAKCHHUE;

e  OOBIACHATH (PU3UUECKUE SBICHMS, POLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYallMil NPAaKTUKOOPUEHTUPOBAHHOIO XApPAKTepa: BBIABIATH IPUYUHHO-CICICTBEHHBIC CBS3H,
CTpOUTH OOBSCHEHHE M3 1-2 JOTMYECKMX IIaroB C OMOpodl Ha 1-2 H3Y4YEeHHBIX CBOMCTBA
(bU3UYEeCKUX SIBICHUH, PU3MUECKUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

e pemarb pacy€THble 3agaud B 1—2 JCWCTBUS, WCIONB3Ys 3aKOHBI U (OPMYJIHI,
CBsi3bIBatOlME (PM3UYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4dl 3aIllMChIBaTh KPaTKoOe
yCJIOBHE, MOJCTABIATh (U3NYECKHE BEIMUYMHBI B (POPMYJIBI M MHPOBOAUTH PAacu€Thl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE ISl PELICHNUs 33/1a4, OLICHUBATh PEAIMCTUYHOCTD MOJTy4YE€HHON
(bu3n4ecKoil BETUUNHBL;

®  pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIN PU3NYECKUX METO/OB, B
ONKCAaHUM MCCIEIOBAHUS BBIJCIATh MPOBEPIEMOE INPEAINONIOKEHHE (TUIOTE3y), pa3nudyarbh U
MHTEPIPETUPOBATH MOIyUYEHHBIN Pe3yJIbTaT, HAXOAUThH OIIMOKHU B XOJ€ ONbITA, A€IaTh BHIBOJABI MO
€ro pe3yJsbTaram;
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®  TIPOBOJUTH OMBITHI IO HAOIIOJCHNUIO (PU3UUECKUX SIBICHUHN WK (PU3HMUECKUX CBOMCTB TE:
(GbopMyIIMpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUs, CcOOUpaTh YCTAHOBKY U3 MPENJI0KEHHOTO
000py10BaHUs, 3aUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBI,

e  BBLINOJHATh NPSIMbIE U3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAacchl Tena, o0bEMa, CHUIIbl U
TEeMIIepaTypbl C HCIOJb30BAHUEM AHAJOIOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHMS
nprOOpPOB € Y4ETOM 3aJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHNUH;

®  TIPOBOJUTH HCCIICIOBAHME 3aBUCHMOCTH OJHOW (DU3MYECKON BEIMYMUHBI OT JPYroMl ¢
UCITOJIb30BAaHUEM MPSAMBIX M3MEPEHHH (3aBUCHUMOCTU IIyTH PAaBHOMEPHO JBHXKYLIErocs Tejaa OT
BPEMEHHU JIBWKCHMS Tela, CHJIbl TPEHUS CKOJBXEHUS OT Beca Teja, KayecTBa 00pabOTKH
IIOBEPXHOCTEN T€JI U HE3aBUCUMOCTH CHJIbI TPEHMsI OT IUIOLIAJM CONPUKOCHOBEHUS TEJ, CUJIbI
YIOPYTOCTH OT YUIMHEHUS MPY>KUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00bEMa NMOrpyKEHHON YacTu Tena
U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUM IUIaBaHUS TeJl, YCIOBUN paBHOBECHUS phlyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4eOHOIO MCCIIEJOBAHUS, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIELys
IPEUIOKEHHOMY IUIaHy, (PUKCUPOBaTh pPE3YyJbTAThl IOJYYEHHOH 3aBHCHMOCTH (PU3UUECKUX
BEIMYMH B BHJE MpPEUIOKEHHBIX Tabaul M TIpaduKoB, JAenaTh BBIBOABI IO pe3yJbTaTaM
HCCJIEJOBAHMSI,

®  IPOBOJUTH KOCBEHHbIE U3MEPEHMS PU3NUECKUX BETUYHH (IUIOTHOCThH BEUIECTBA JKUIKOCTH
U TBEPIOro Teja, CWIa TPEHMs CKOJBKEHHSA, MAABJICHUE BO3AyXa, BBITAIKMBAIOIIAS CHJIA,
JeCcTByIOIAsl Ha MOTPYXKEHHOE B JKUAKOCTH TENO, KOI((UIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), CJeIysl MpPeUIOKEHHOW HMHCTPYKIUH: TpPHU BBITOJHEHUHM H3MEpPEHH COOHpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOM BEJIMYUHBL;

e coOmojaTh MpaBWia TEXHUKM O€30MacHOCTH IpH paboTe ¢ JabOpaTOPHBIM
000pyIOBaHUEM;

e  yKa3bIBaTh NMPUHLUIBI J€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOMIAIONINECS COCYIbl, OapoMeTp, phlyar, MOJBWKHBIM W HEMOJIBMKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTh;

®  XapakTepU30BaTh MPUHIUIBI AEHCTBHS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha UX OMHMCAHUA (B TOM YHUCIIE: MOJIIUITHUKH, YCTPOHCTBO BOJIOMPOBO/IA, THIPaBIMYECKUN
mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HUCIOJIb3Yys 3HAHUS O CBOWCTBAX
(bU3UYEeCKUX SIBJICHUN U HEOOX0IMMbIe (PU3MIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

® [IPpUBOJAUTH MpUMEpPHl (HAXOAUTh MHQPOpPMALMIO O TpUMEpax) MPaKTUYECKOrO
UCIOJIb30BaHus (PM3NYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU 11 oOecrieueHust 0€30IacHOCTH MU
oOpaleHun ¢ npudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10POBbsl U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO NOBEICHMSI B OKPYIKAIOLIEHN Cpee;

®  OCYLIECTBJISATh OTOOpP HCTOUYHUKOB HH(popmauuu B VHTepHETe B COOTBETCTBUH C
3a[JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U IIyTEM CPaBHEHUS Pa3IMYHBIX
HCTOYHUKOB BBIJACIATh HMH(OpMAIUIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  UCNOJNb30BaTh IPHU BBINOJHEHUM YYEOHBIX 3aJaHMi HAy4HO-IIOMYJIIPHYIO JIUTEpaTypy
(bu3nUecKoro cojepKaHus, ClpaBOYHbIe MaTepHallbl, pecypchl cetn VHTepHeT, BIajieTh npuéMamMu
KOHCITIEKTUPOBAHM TEKCTa, MpeoOpa3oBaHus HH(YOPMAIIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/aBaTh COOCTBEHHBIE KPAaTKHWE MHCbMEHHBbIE M YCTHbIE COOOIEHHMS Ha OCHOBEe 23
MCTOYHUKOB HH(pOpMaUu (PU3MYECKOTO COACp)KaHUs, B TOM YHUCIE MyOIMYHO NenaTh KpaTKue
COOOIICHUSI O pe3ysibTaTax IMpPOEKTOB WM YYEOHBIX WCCIECHOBAHUM, TPU OSTOM TPAMOTHO



19

UCIMOJIb30BaTh M3yUYEHHbIN MOHATHHMHBIA ammapaT Kypca (U3UKH, COINPOBOXKAATH BBHICTYIUICHHE
MpEe3eHTALUCH;

® [IpU BBINOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN paclpeeniTh 00s3aHHOCTU B
IpyIIe B COOTBETCTBUU C MOCTABJICHHBIMM 33Ja4aMH, CJICAUTH 3a BBINOJIHEHUEM IIaHa ACHCTBUI,
aJleKBaTHO  OLIGHUBaTb COOCTBEHHBIM BKJIaJ B  JIEATENIBHOCTh TPYHNIbl, BbICTpauBaTh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUNThIBasi MHEHUE OKPYKAIOIIHX.

K xoHmy oOyuyenus B 8 KJjacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHYAIOLINXCS YMEHH:

®  HCIIOJIB30BAaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTATNYECKHE U aMOp(HBIE Tela, HACHIIICHHBIA 1
HEHACBIUICHHBIA Map, BIAXKHOCTh BO3AyXa, TEMIlepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOI
JIBUTATENb, JJEMEHTApPHBIA JJIEKTPUUYECKUM 3aps], JJIEKTPUUYECKOE II0Jie, TPOBOJHUKU U
JURJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKUI TOK, MarHUTHOE TOJIE;

e pasnuuarh SBICHUS (TEIUIOBOE pacUIMpEHUE M CKaTue, TeIulonepenadya, TEIIoBOe
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJIECHUS, HCIApEHHUEe, KOHJEHCAalus, IUIABJICHUE,
KpUcTalu3anus (OTBEpAEBaHUE), KUIIEHHE, Terionepeaada (TeIIoNpOBOJHOCTb, KOHBEKLHS,
U3Iy4YeHUe), SJIEKTpU3aLus TeJ, B3aUMOJEHCTBHME 3apsioB, ACUCTBUS 3JEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE MATrHUTOB, AEWCTBUE MArHUTHOIO IOJI HAa IPOBOAHMK C
TOKOM, 3JIEKTPOMAarHUTHas HMHAYKLHUSA) IO ONHUCAHUI0 MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE;

®  DACIO3HABAThH NPOSIBIEHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KalOIIEM MHpE, B TOM
yuciae (GU3NYEeCKHue SIBICHUS B NMPUPOAE: NMOBEPXHOCTHOE HATSHKCHHWE M KANWUISIPHBIC SIBICHUS B
IIpUpOJIe, KPUCTAIBl B MpHUpoae, usnyueHue CoiHIa, 3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bI,
o0pa3oBaHHE POCHI, TYMaHa, UHES, CHEra, 3JEKTPUUECKUE SIBICHUS B aTMocdepe, dIEKTPUUECTBO
’KMBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Ipel( MoI0COB, pOJIb MArHUTHOTO TOJIS ISl )KU3HU
Ha 3emJie, IOJSIPHOE CUSHUE, IPU 3TOM IEPeBOJUTHh MPAKTUYECKYIO 3a/1a4dy B y4eOHYIO, BbIIEITh
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUECKUX SBICHUH;

®  ONUCHIBATh M3yUEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, HCIONb3Ys (U3HuecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEPrusi, KOJIUYECTBO TEIUIOTHI, yJelibHas TEeII0EMKOCTb
BEIIIECTBA, YJeJbHAasl TEIJIoTa IUIaBJICHUs, yIe/IbHAs TeII0Ta NapooOpazoBaHus, yaAeIbHas TEIUIOTa
CropaHMsi TOIUIMBA, KOX(PQUIMEHT IOJIE3HOrO JACHCTBHUS TEIJIOBOM MAIIWHBI, OTHOCHTEIbHAsS
BIQKHOCTh BO31yXa, OJJEKTPUUYECKMM 3apsi, Ccuila TOKa, JJIEKTPUUYECKOE HampsKEeHUeE,
COINPOTUBJICHUE TIPOBOJHUKA, YAEIbHOE CONpPOTUBJIEHHE BeEllecTBa, padoTa M MOLIHOCTH
AIIEKTPUYECKOTO TOKA), PU OMUCAHUM MPABUIBHO TPAKTOBATH (PM3NYECKUI CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, 0003HAYEHUS U €JUHMLBI (QU3NYECKUX BEIWYHMH, HAXOAUTb (POPMYJIbI, CBSI3BIBAIOLIME
JaHHYI (U3MYECKYI0 BEJIMYUHY C JAPYTUMHM BEJIUYMHAMH, CTPOUTh TIpadUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

®  XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCIIONb3YsI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUHM CTPOEHHUS BELIECTBA, NMPUHLUI CYNEPHO3UIUH
noJei (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHsI 3apsaa, 3akoH OMa JJIs y4acTKa IelH, 3aKOH
Jbxoynsi—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, TIPH 3TOM J1aBaTh CJIOBECHYIO (JOPMYJIHPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPAXKEHHUE;

e  OOBIACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHOCIEACTBEHHBIE CBSI3U, CTPOMTH
o0BsicHeHHEe H3 1—2 JIOTMYEeCKHX IIaroB C OMOpod Ha 1—2 HM3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHHUH, (PU3NYECKUX 3aKOHOB HJIA 3aKOHOMEPHOCTEH;
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e pemarb pacy€THble 3agaud B 2-3 JCWCTBUS, WCIONB3Ys 3aKOHBI U  (OPMYJIHI,
CBsi3bIBatOIME (PM3MYECKUE BEITMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1aYdl 3aIllMChIBaTh KPaTKoe
YCIIOBHE, BBISBIATH HEJOCTAaTOK NAHHBIX Ul PELICHMs 3a/aud, BbIOMpPATh 3aKOHBI M (POPMYIIBI,
HeoOXonuMBble Ul €€ pelIeHUs, NPOBOAUTH pPacy€Thl M CpPaBHUBATh IIOJIYYEHHOE 3HAUCHHE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

®  pAacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEUIUTh MPU NMOMOIIN (HU3NIECKHX METOJOB,
UCTONb3Yysl OMNMCAHUE HCCIEN0BaHMs, BBIACIATh NPOBEPSAEMOE MPEINOJI0KEHUE, OLIEHUBATh
NPaBUIBHOCTD MOPSAKA IPOBEACHUS UCCIEI0BaHUS, 1€71aTh BIBObI;

®  [IPOBOJUTH OMBITHI 110 HAOIIOAEHHUIO (PU3NYECKUX SBJICHUM WIN (PU3NUECKUX CBOMCTB Tel
(KanmuJUIIpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHs BO3/yXa OT ero o0béma, TeMnepaTypbl, CKOPOCTH
npolecca OCTHIBAHUS M HAarpeBaHUS TPU HU3IYYCHUH OT I[BETa M3Jyvaromed (Tmorjouaromieii)
MOBEPXHOCTH, CKOPOCTh HUCHIAPEHUSI BOJBI OT TEMIIEPATYPHI KHUIKOCTH U TUIOMIAN €€ TIOBEPXHOCTH,
ANEKTpU3ALMA Tl U B3aUMOJAEWUCTBHUE 3JEKTPUUECKUX 3apsI0B, B3aUMOIECHCTBHE MOCTOSHHBIX
MarHUTOB, BU3yaJM3allisi MAaTHUTHBIX TTOJIEH TIOCTOSTHHBIX MarHWTOB, JICHCTBUS MarHUTHOTO TTOJIS
Ha IPOBOJHHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABHUIraTENsl MOCTOSHHOTO
TOKa): (POPMyJIHUPOBATH MPOBEPSIEMbIE MPEANOIOKEHHsI, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHUs, OMUCHIBATh XOJ] ONbITa U (POPMYJIHPOBATH BBIBOBI;

®  BHINOJHATH MPSMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIFHON BIaKHOCTH BO3IyXa, CHIIBI
TOKa, HAIPSHKEHUs C UCIOJIb30BAaHUEM AHAIOTOBBIX MPUOOPOB M JATYUKOB (PU3NYECKUX BEJIUYHMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a1aHHON aOCOIIOTHOMN MOrPEIIHOCTH;

® TIPOBOJUTH HCCIICIOBAHHME 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIMYMHBI OT JPYTOM C
UCIOJIb30BaHUEM TNPSMBIX M3MEpPEHHH (3aBUCUMOCTh CONPOTHUBIEHHS MPOBOJAHUKA OT €rO JUIMHBI,
IUIOINAAM TIONIEPEYHOTO CEUEHUS U YACIBHOTO CONPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHHs Ha IPOBOJIHUKE, UCCIIET0BAHUE TIOCIIEA0BATENBHOIO U
NapajuIeIbHOTO COEIMHEHUH MPOBOJHUKOB): IUIAHUPOBATh MCCIIEA0BAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATh M3MEPEHHS, CIIEAYs TPEATIOKEHHOMY IUIaHy, (DUKCHUPOBATh PE3YJIbTAThl MOTYYCHHOM
3aBUCUMOCTH B BUJI€ TAOJIUI] ¥ TpaMKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

® TPOBOIUTH KOCBEHHBIE H3MEpPEHHS (UIUUECKUX BEIWYHH (yAEIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COIPOTUBIICHUE ITPOBOJIHUKA, pa00Ta U MOIIHOCTh AJIEKTPUYECKOTIO TOKA): IUIAHUPOBATh
U3MEpEHUs, COOMpPaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY, CIENysl MPEUIOKEHHONW HMHCTPYKLHH, U
BBIUUCIISATH 3HAUEHHE BEJIUYUHBI;

e coOmojaTh MpaBWia TEXHUKHW Oe3omacHocTH 1Mpu  pabote ¢ 1a0OpaTOpHBIM
000py10BaHUEM;

®  XapaKkTepU30BaTh MPUHITUIIBI ICHCTBHS H3YYCHHBIX MPUOOPOB M TEXHUIECKUX YCTPOMCTB C
OIOpOi Ha MX OmMMcaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHsI JOMOB, TUTPOMETp, apoBast TypOuHa,
aMIIepMETp, BOJIBTMETP, CUETUMK HIIEKTPHUUECKOW HSHEPIUH, SIEKTPOOCBETHTEIbHbIE NPHOOPHI,
HarpeBaTeIbHbIE AMEKTPOIIPUOOPHI (IPUMEPHI), HIEKTPHUECKUE MPETOXPAHUTENH, FNEKTPOMArHuT,
AIIEKTPOABHUTATENb MMOCTOSIHHOTO TOKa), MCIIOJB3YSl 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBICHUH U
HE0O0XoIuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

®  DPAaCIO3HABAThH NMPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPHUTEIbHbBIE IPUOOPHI MO CXeMaM
M CXEMAaTUYHBIM pPHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETp, THTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBbl 3JEKTPUUECKUX
Lernel ¢ MoceloBaTelNbHbIM M IMapajuIeIbHBIM COEAMHEHHEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIE
0003HAYEHMSI FIIEMEHTOB JIEKTPUYECKUX LIeTIeH;

® [PUBOJAUTH MpuUMEpPbl (HAXOAUTh HWHQPOPMALMIO O TpUMEpax) MPaKTUYECKOro
UCIOJIb30BaHus (PM3NYECKUX 3HAHUH B IOBCEAHEBHOM JKM3HU Ui oOecrieyeHus: 6e30MacHOCTH MPH
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oOpallleHnu ¢ mpubopamMu U TEXHUYECKUMHU yCTPOMCTBAMMU, COXPAHEHUS 3/10pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KalolIel cpee;

®  OCYHIECTBJISATh MOUCK MHpOpMAIHMK (PU3NUECKoro coaepxanus B MHTepHETE, HA OCHOBE
UMEIOLINXCS 3HAHUN U MyTEM CpaBHEHUS JOMOJIHUTENBHBIX HCTOYHUKOB BBIIEIATH HH(OpMALHIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI HITH MOXKET ObITh HEJJOCTOBEPHOM;

®  JCIOJIb30BaTh TPHU BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpPaATypy
(U3UYECKOTO CONIep:KaHus, CIIPAaBOYHbIE MaTepHAallbl, pecypchl ceTu MHTepHET, BiaaeTh MpuéMaMu
KOHCTIIEKTUPOBAHUs TEKCTA, MpeoOpa3zoBaHusi HHGOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3daBaTh COOCTBEHHBIE TIMCBMEHHBIE W KpaTKHWE YCTHBIE COOOIIEeHMs, 0000mas
UHGOPMAIIMI0O U3 HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJACPIKAHUSA, B TOM YHUCIE MyOJIUYHO
MNPCACTABJIATh PC3YJIbTATHL HpOeKTHOﬁ NI HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh M3yUYCHHBIN MOHSATHHHBIA ammapaT Kypca (U3UKH, CONMPOBOXKAATH BHICTYIUICHHE
MpE3EHTALNEH;

® IpU BHINOJHEHMH YYEOHBIX TMPOEKTOB M HCCIENOBAaHUN (DU3MUECKUX TMPOIECCOB
pacnupeaciisaTb O6ﬂ3aHHOCTI/I B Irpynme€ B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJjadyaMHu, CJICIAUTL 3a
BBITIOJTHCHUEM IIJIaHA HCﬁCTBHﬁ U KOPPCKTUPOBATH €0, aICKBATHO OUCHHUBATH COOCTBEHHBIN BKJIaJg
B JICATENIBHOCTh IPYMIbl, BEICTPAUBAaTh KOMMYHHKATUBHOE B3aUMOJICUCTBUE, IPOSBIISS TOTOBHOCTD
pazpemiaTh KOH(QJIUKTHI.

K xoHiy oOyueHuss B 9 kJiacce MpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxxkaTh CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

® CIIOJIb30BAaTh TMOHSATHS: CHUCTEMa OTCY€Ta, MaTepuanbHas TOUYKa, TPAEKTOPHS,
OTHOCUTEIILHOCTh MEXaHHYECKOTO MBIKeHUus, nedopmanus (ympyras, MiIacTHUecKas), TpPEHHE,
[EHTPOCTPEMHUTENBHOE YCKOPEHHUE, HEBECOMOCTh W TEPErpy3kd, ILEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, MEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHUYECKHE KOIeOaHUs W BOJIHEI,
3BYK, MH(Pa3BYK M YJIBTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, ONM30PYKOCTh M JAITBHO30PKOCTh, CHEKTPHl MCITyCKaHUS M TOTJIONICHUs, anbda, Oeta- u
ramMMma-u3iy4eHus, U30TOIbI, SiJiepHas YHEPreTHKa;

e pa3nuuarh SBJIEHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABM)KEHHE, CBOOOAHOE MaJeHUE TeJ, pABHOMEPHOE JIBH)KEHUE
M0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJI, PEAKTHUBHOE [BIKEHHE, KoJeOaTeIbHOe [BUKCHHE
(3aTyxarone U BBIHYXKICHHBbIC KOJeOaHUs), pE30HAHC, BOJHOBOE JBIDKEHUE, OTPaKEHUE 3BYKA,
OPSIMOJIMHEMHOE pPAcCIpOCTpaHEeHHe, OTPaKCHHWE W TPETOMIICHHE CBETa, IOJIHOE BHYTPECHHEE
OTpaKCHUE CBETA, PA3IOKECHHE OCJIOr0 CBeTa B CIHEKTP W CIIOKEHHE CIEKTPAIbHBIX IIBETOB,
Aucnepcrud CBETa, CCTCCTBCHHAA PaJUOAKTHBHOCTb, BO3HHUKHOBCHUC JIMHENYaTOTr O CIICKTpa
U3Ty4yeHUs) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JIaHHoe (U3HYECKOE SBJICHHCE;

®  DPAacIO3HABATh MPOSIBIIEHUE NU3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOIIEM MUpPE (B TOM
qucCJIe (1)1/13I/I‘-I€CKI/I€ ABJICHUA B HNPHUPOAC: MNMPUIMBBI W OTJIWBBI, ABHXXCHUC IIIIAHCT ConHeuHon
CUCTEMbI, PEaKTUBHOE JBI)KEHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHNE, CECMUYECKUE BOJHBI, IIyHAMH, X0, IIBETA TEJI, ONTUYECKUE SBIICHUS B MPUPOJIE,
Ouonornueckoe JeMcTBHE BUAMMOIO, YyIbTPAQHOIETOBOIO W PEHTTEHOBCKOTO U3Ty4YEHU,
€CTECTBEHHBIN paJOaKTUBHBIN ()OH, KOCMUYECKUE JIy4d, PATUOAKTUBHOE M3ITy4YEeHUE TPUPOTHBIX
MUHEPAJIOB, AEUCTBUE PAJUOAKTUBHBIX U3IYyUEHHUI HAa OpraHU3M 4eJIOBEKa), P ITOM IEPEBOAUTH
MPAKTUYECKYIO 3a7a4y B Y4€OHYIO, BBICISATH CYIIIECTBCHHBIC CBOMCTBA (MPU3HAKU) (PU3UIECKUX
SIBIICHHIA;
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®  ONHWCHIBaTh WM3YYEHHBIE CBOIMCTBAa Tel M (PU3MYECKHE SBICHUS, UCIONb3Ys (pu3mueckue
BEJIMYMHBI (CpPEHSSI U MCHOBEHHAsi CKOPOCTh Teja NMPU HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHE,
nepeMelleHue, MyTh, YII0Bas CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYTOCTH, CHJA TSKECTH, YCKOPEHHE
CBOOOJHOTrO MaJeHHs, BeC Teja, UMIIYJbC Tejla, MMITYyJbC CHJIbI, MEXaHudeckas palora u
MOIITHOCTb, MMOTEHIMAJIbHASI SHEPTHsl Tesa, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIHAIbHAS
SHEPIUsl CXKATOM MPYKUHBI, KWHETUYECKasl HEPrusi, MOJHAs MEXaHWYeCKas SHEprus, MepHoa U
yacToTa KojeOaHHi, JUTMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb
MIPEJIOMJICHUS] CPE/Ibl), TIPU OMMCAHUU NPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIONIB3YEMBIX
BEJIMYMH, 0003HAYCHUS W E€IUHHIBI (PU3NYECKUX BEIWYHH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINEC
JMaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTHh TpaduKH H3YIEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEJTUYUH;

®  XapakTepuU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS M MPOIECCHI, UCTONB3YsS 3aKOH
COXPAHEHUsl SHEPrHM, 3aKOH BCEMUPHOIO TATOTEHUS, NMPUHLUI CYNEPHO3ULMU CHJI, NPUHIHKI
OTHOcUTeNbHOCTHU ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPaXKEHUS U
NPEJIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHHs 3apsJOBOT0 M MACCOBOI'O YHMCEN MPH SIAEPHBIX PEAKIMSX,
OpU 3TOM J1aBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYecKoe
BBIpa)KEHUE;

e  OOBIACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CUTYaIU
MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CICICTBECHHbIE CBSI3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKHUX IIaroB C OMOpPOM Ha 2—3 M3YYEHHBIX CBOMCTBAa (PU3MUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

e pemarh pacuy€THbIC 3a7a4M (ONMUpAIOLIMECS Ha CHUCTeMY U3 2—3 ypaBHEHHIl), HCIIOJIB3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIONINE (PU3MYECKIE BEITMUMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3aJauu
3aIlUCHIBATh KPATKOE YCIOBWE, BBISBISTH HEAOCTAMOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHbl U (opMyisbl, HEOOXOAMMBIE [yl pEIIEeHUs, MPOBOAMTH pAcUEThl U  OLIEHUBATh
PEATMCTUYHOCTD MOJYYECHHOTO 3HaUeHHsI (PU3UUECKON BEINUMHBI,

®  pAacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NMOMOIIN (HU3NIECKHX METOOB,
UCTONb3Yysl OINMCAHUE HCCIEN0BaHMs, BBIACIATh IMPOBEPSAEMOE MPEANOTIOKEHUE, OLIEHUBATh
NPaBUWIBHOCTh TMOpPSAKA MPOBEAECHUS MHCCIENOBAaHUS, JeNaThb BbIBOJbI, HHTEPIPETUPOBATDH
pe3ybTaThl HAOIIOACHUHN U ONBITOB;

®  [IPOBOJUTH OMBITHI 110 HAOIIOAEHHUIO (PU3NYECKUX SBJICHUHM WIN (PU3NUYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHs OSHEPrUH, 3aBUCUMOCThH IEpHOja
KOJICOAHUH TPYKMHHOTO MasTHUKA OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MajbIX KOJICOAHWH, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, Pas3NIoKeHHE OeIoro
CBETa B CHEKTp, M3yYCHHE CBOWCTB M300paKCHHS B IUIOCKOM 3€pKajie M CBOWCTB H300paKeHUS
npeaMeTa B coOMparoleil JTMH3e, HAOMIOACHNE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIyYCHUS):
CaMOCTOSTEIILHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpY/IOBaHHUS, OMUCHIBATH XOJ
OIIBITA U €T0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

® TPOBOMUTH NPHU HEOOXOTUMOCTH CEPUI0 TPSMBIX HM3MEPEHH, OMNpeeNnsis CpeaHee
3HA4YEeHUE U3MepAeMON BeIUYUHBI ((POKYCHOE paccTOsiHHE cOOMparouiei JMH3bI), 00OCHOBHIBAThH
BBIOOD crioco6a u3MepeHus (M3MEPUTETHLHOTO MPUOOPa);

® TPOBOIUTH HCCIEIOBAHWE 3aBHUCHUMOCTEH (M3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHMH (3aBUCHUMOCTb IIyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMXKEHMM O€3
HayaJlbHOM CKOPOCTH, MEpHOAa KOJICOAHWH MaTeMaTUYeCKOro MasTHUKAa OT JUIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPAXKEHHs CBETAa OT yIJla MAJCHUS M yIJa MPEJOMIICHHS OT YIJa MaJeHus):
TUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEILHO COOMpATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI
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HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUZE TaOIMIl U Tpa(UKOB, A€IaTh BBIBOABI 110
pe3yJbTaTaM UCCIIEJOBAHUS;

®  [IPOBOJUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
TeJla NMPU PaBHOYCKOPEHHOM [JBM)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHUs CKOJBXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa M IEPHOA
KoJIEOAaHWH MaTeMaTHYECKOro U MPY>KUHHOTO MAATHUKOB, ONTHYECKAs CUJIa COOMPAIOIIECH JIMH3BI,
palMoaKTUBHBIA (DOH): TUTAHUPOBATH HM3MEPEHMs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATE U3MCPCHUA, CICHYS HpGI[HO)KeHHOfI HHCTPYKIMU, BBIYUCIATE 3HAUCHUC BCIIMYMUHLBI U
AHAJM3UPOBATh MOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

e coOmojgaTh MpaBWia TEXHUKHM O€30macHOCTH TIpH  paboTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

®  pa3nMyYaTh OCHOBHBIE NMPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJENeN: MaTepuaIbHas TOYKa,
a0COIOTHO TBEPIIOE TEJO, TOYCUHBIH MCTOYHHUK CBETA, JIyY, TOHKAs JIMH3A, TUTAHETapHAst MOIEIh
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO s1/1pa;

®  XapakTepU30BaTh MPUHIUIIBI ACHCTBHS U3YUEHHBIX PUOOPOB M TEXHUYECKUX YCTPOMCTB C
OHOpOfI Ha HUX OIIHNCaHUus (B TOM 4YHUCJIC: CIIMAOMCETP, AdAaTYUKKU IIOJIOXKCHUA, PaACCTOAHUA U
YCKOPEHHS, paKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTUYECKHE CBETOBO/IbI, CHEKTPOCKOII,
J03UMETp, Kamepa BunbcoHa), HcCHonab3yst 3HAHHA O CBOMCTBaX (PU3MUYECKUX SBICHUH W
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

o HCIIOJIB30BaTh CXEMBI H CXEMATHUYHBIC PHCYHKH H3YUCHHBIX TCXHHUYCCKUX YCTpOﬁCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOIMUYECKHX MPOLECCOB MPH PELICHUH y4eOHO-NPaKTHUECKUX
3ajiay, ONTHUYECKUE CXEMBbI JJIsI MOCTPOCHHS HM300pa)XeHUH B IIJIOCKOM 3€pKajie W coOuparouiei
JIMH3E;

® [pPUBOAUTH HpUMEpPbl (HAXOAUTh HH(POpPMAIMIO O TMpHUMepax) MPAKTUYECKOTO
HUCIIOJIBb30BaHUA (I)H?»H‘IGCKI/IX 3HAHUU B HOBCGHHGBHOﬁ KHU3HU OJIA obecrieueHnst 0€30IIaCHOCTH npu
oOpalleHnu ¢ MpuOopaMyu M TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIOICHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaloLlIEel cpee;

®  OCYIIECTBJISATh NOUCK uWHpopManuu (uU3MYecKoro cojepkanuss B HMHTepHere,
CaMOCTOSITENILHO (HYOPMYJIHPYSI TTIOMCKOBBIN 3ampoC, HAXOAHWTh MYTH OMPEICICHHUS JOCTOBEPHOCTH
HOHy‘IGHHOﬁ I/IH(l)OpMaIII/II/I Ha OCHOBE UMCIOIIUXCS 3HAaHUH U JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

®  ICIIOJIb30BAaTh TIPH BHIMIOJHEHWH Y4YEOHBIX 3a/laHUil HAYYHO-TIOMYJSIPHYIO JUTEPATypy
(U3NYECKOT0 COJIepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBaHus MH(YOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO03/1aBaTh COOCTBEHHbIE NMMCHbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(OpPMaLUU U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOT0 COAEP)KaHUsS, IyOJUYHO TPEACTaBIATh pPeE3yJIbTaThl
IIPOEKTHOM WJIN UCCIEN0BATENIBCKON JEATENBHOCTH, IIPH 3TOM I'PAMOTHO MCIIOJIb30BaTh N3Y4YEHHBII
MOHSATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKH U CONPOBOXKIATh BHICTYIIJICHUE MPE3CHTAIUCH
C y4€TOoM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

Buabl aesiTeIbHOCTH oﬁyqamumxcﬂ, HalpaBJ€HHbLIC HA TOCTHKCHUE peE3yJibTaTa

T xnace

TemaTuueckue OcHOBHBIE BU/IbI IeSITEILHOCTH 00Y4YaIOUIUXCS
0JIOKH, TEMBI

Pa3ngen 1. ®dusnka u eé poJib B NO3HAHHM OKPYKAIOLIEr0 MUpA.

®usnka — HayKa | BoisgBrieHue paznuuuii Mexay (QU3NYECKUMU M XUMHUYECKUMHU mpeBpaineHusmu (MC —
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0 mpupose

xuMmusi). Pacmo3HaBanme U Kiaccupukanusa (U3UYCCKUX SBICHHN: MEXaHWYCCKHX,
TEIUIOBBIX, DJIIEKTPUYECKUX, MATHUTHEIX M CBETOBBIX. HaOmoneHnne m  omucaHWe
(bm3mgecKx

SIBIICHUH.

Puznueckune

BCJIUYIHUHBI

OrmpeneneHue LICHBI JICTICHUS ITKAJTBI H3MEPUTETHHOTO pudopa.
W3mMepeHre IWHEWHBIX pa3MEpOB TeNl W TMPOMEKYTKOB BpPEMEHH C

YYETOM MOTPELIHOCTEN.

HN3mepenue 00BéMa JKUJIKOCTHU U TBEPAOTO Tena. HN3mepenue
TeEMIICPATYypbl IMIPpHU IMOMOIIU JKXUJIKOCTHOIO TEpMOMETpa U JaTdyUKa

TeMIIepaTyphl.

BrlrtosiHeHE TBOPYECKHX 3aJaHUil IO IIOMCKY CIOCOOOB H3MEpEeHUs

HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHK, HAIPUMEP Pa3MEpOB MaJIbIX

00BEKTOB (BoJOC, MPOBOJIOKA), YIan€HHBIX O0OBEKTOB, OOJIBIITHX
paccTosiHui, MaJIbIX MIPOMEKYTKOB BPEMEHU. OO6cyxenue

npeaiiaracMbix croco0oB.

EcTecTBeHHO-
HAYYHBbII
MeTOx
MO3HAHUS

BI)I)IBI/DKeHl/Ie TUIIO0TEC3, 061)SICH$HOIJ11/IX IIPOCTHIC ABJICHUSA, HAIIPUMEDP:

— TO0YeMy OCTaHABIMBACTCS MABMKYIIEECS II0 TOPU3OHTAIBHOI ITOBEPXHOCTH

TeJo;

— MOYEMY B XKapKylo [Oroay B CBETJION OJEXIe NPOXIaJAHEN, YeM B TEMHOM.

[IpeanoxeHue criocoOOB NPOBEPKH TUIIOTES.

IIpoBeneHue uccnenoBaHUsl MO HPOBEPKE KAKOW-TMOO THUIOTE3bl, HAIpHMEp:

JaJbHOCTh TOJIETA INApUKa, IYNIEHHOTO TOPH30HTAJILHO, TEM OoJblle, dYeM

Oompmie BbICOTa Tmycka. llocTpoeHme MPOCTEHIIMX MOJENeH (buzngeckux
SBICHWI (B BHIEC pPHCYHKOB WM CXEM), HalpuMep TMaJeHHE MpeIMeTa;
MIPSAMOJIMHEHHOE PacTIpOCTPAHEHNE CBETA.

Pazgen 2. [leppoHayajibHbIE CBEICHHS O CTPOCHMH BeLeCTBA

TemaTuueckue
0JI0KH, TEMbI

OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqamumxcsn

Ctpoenue
BellleCTBA

HabmoaeHne u nHTEpHpeTanys OINbITOB, CBUIECTEILCTBYIOIMINX 00 aTOMHO-MOJEKYJISPHOM
CTPOGHHHU BEIIECTBA: ONBITHI C PAacTBOPEHHEM pa3IMYHBIX BemecTB B Boxae. OreHka
pa3MepoB aTOMOB M MOJIEKYJ C UCHOJIb30BaHHEM (oTorpaduii, MOJyYeHHBIX Ha aTOMHOM
custoBoM Mukpockorie (ACM). OnpeneneHne pa3MepoB MaIbIX TEIl.

JIBUKeHNE U

Habmronenne u oOBICHEHHE OpPOYHOBCKOTO IBIDKCHHS W sIBICHHS TU(PQy3un.

B3aHUMOJeii- IIpoBenenue n  OObBACHEHHE OIIBITOB Mo  HabOIIONEHMIO TEIUIOBOIO
CTBHE YACTHIL paclipeHus rasos. IIpoBenenue " 0o0BsCHEHNE OIIBITOB o
BelIECTBA 00HaPYKEHUIO CHJI MOJICKYJISIPHOTO IPUTSDKEHUS U OTTAJIKUBAHMUS.
ArperatHsie Onucanne (C UCIOJB30BAaHHEM IPOCTBIX MOJENEH) OCHOBHBIX PAa3MUYMil B CTPOEHHH Ta30B,
COCTOSIHHS KUIKocTed u TBEPABIX Ten. OOBsSCHEeHWE Majod CKIMAEMOCTH JKHUAKOCTEH M TBEPIBIX Tel,
BellecTBa OOJBIION CKUMAEMOCTH Ta30B.
OO0BsicHeHHE COXpaHEeHUs (OPMBI TBEPIBIX TEJ U TEKYUYECTH KUAKOCTH. [I[pOBe/IcHIE OIBITOB,
JIOKa3bIBAIOLIMX, YTO B TBEPAOM COCTOSHUHM BOJbI YACTHUIIbI
HAXOJATCS B CPEIHEM Jaiblie Ipyr OT Apyra (MIOTHOCTh MEHBINE), 4EM B KHIKOM.
YcTaHOBIIEHHE B3aWMOCBSI3M MEXKIY OCOOCHHOCTSIMH arperar- HhIX COCTOSIHHM BOIBI U
CyILIEeCTBOBaHHWEM BOJAHBIX opranu3mMoB (MC — Ouonorus, reorpadus).
Pa3znen 3. /IBukeHue ¥ B3auMOAelCTBHE Tel
Mexanuyeckoe HccnenoBanre paBHOMEPHOTO IBUXKCHUS M OTPE/ICIICHUE ero Mpu3HakoB. Habmonenue
JBHMKeHHE

HEPABHOMEPHOTO BIOKEHHUS W ONPEACICHUE €T0 OTINYUHA OT PaBHOMEPHOI'O0 ABMKCHHUS.
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Pemenune 3agad Ha onpenenceHue MyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOIO JBUKEHUS.
AHanu3 rpauKoB 3aBHCUMOCTH ITyTH M CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTH

OObsicHEeHHE M TPOTHO3MPOBAHME SIBICHUH, OOYCIIOBJICHHBIX WHEpLUEH, HampHMeEp: 4TO
MIPOUCXOTUT TP TOPMOXKEHHH WM PE3KOM MaHEBpe aBTOMOOWIS, MOYeMy HEBO3MOXKHO
MT'HOBEHHO NPEKPATHTh ABWKCHHUE Ha BEJIOCHIIEEC WM caMoKaTe U T. 1. [IpoBeneHue u aHamms
OMBITOB, JEMOHCTPUPYIONIMX M3MEHEHHE CKOPOCTH JIBHIKCHHUS Tella B pe3ylbTaTe JNEHCTBUS Ha
HETO IPYTUX Tl

Perrenue 3amau Ha onpeielIicHUE MacChI Tela, ero 00béMa 1 IIoTHOCTH. [IpoBeficHne U aHamm3
OTIBITOB, JICMOHCTPUPYIOIIAX 3aBHCAMOCTh U3MCHEHHUS CKOPOCTH TeJia OT €0 MacChl MPH
B3aMMOICHCTBHH Tei. V3MepeHne MacChl Teja pa3indyHbIMH criocobamu. OmnpeseeHue

IIJIOTHOCTH Tena B pe3yiibTaTe u3MepeHHst
€ro Maccel 1 00bEMa

Cuna. Buabl
CHII

W3ydeHue B3auMOICHCTBUS KaK NPUYMHBI H3MCHEHHS CKOPOCTH Tejla WM ero aedopmariu.
OnucaHne pearbHBIX CUTYAINi B3aUMOJICHCTBUS TEIl C TOMOIIBIO0 MOJICTICH, B KOTOPBIX BBOJTUTCS
MOHATHE U M300pakeHne cuiibl. M3ydenne cuibl yrpyroctu. MccnemnoBanue 3aBUCUMOCTH CHITBI
YOPYTOCTH OT yIIMHEHUS PE3WHOBOTO IIIHYpa WU NPYKUHBI (C TOCTpoeHUeM rpaduka). AHAIH3
MIPAKTUYECKUX CUTYAIMid, B KOTOPBIX MPOSBISETCS JEHCTBUE CHIIBI YIIPYTOCTH (YIPYTOCTh MsYa,
KpPOCCOBOK, BETOK JepeBa M Jp.). AHAIHM3 CHUTYallMi, CBA3aHHBIX C SIBIICHHEM TSITOTCHUS.
O6T)HCHCHI/IG Op6I/ITaHI)HOFO JABUMIKCHHUA IINIAHET C UCIIOJIB30BAHUECM SIBJICHHUA TATOTCHUS U 3aKOHA
uaepiun (MC — actpoHomust). M3mMeperne Beca Tena ¢ MoMOoIIbio quHaMoMerpa. O00CHOBaHUE
3TOro crmocofa u3MepeHus. AHAW3 W MOJCIUPOBAHUE SBICHUS HEBECOMOCTH.

TemaTuueckue
0JI0KH, TEMbI

OcHOBHbIE BU/IbI /1eSIT€JILHOCTH 00Y4aIOLIUXCS

DKCHepUMEHTaIbHOE MMOJyYeHHUE MPaBUiia CIO0KEHHsI CHJI, HAlIPaBJICHHBIX BAOJb OJHOM MPSIMOH.
OrnpeneneHye BeINYUHBI paBHOACHCTBYIOMIEH CHIT.

W3yuyeHue cuibl TpeHHsI CKOJIBKEHHSI M CHJIBI TPEHUs MOKosl. McclienoBanie 3aBUCUMOCTH CHITBI
TPEHHUsI OT CHJbl JAaBICHUS W CBOWCTB TPYIIMXCS MOBEPXHOCTEH. AHANM3 MNPaKTHYECKUX
CUTyaIllif, B KOTOPBIX MPOSBISACTCA ICHCTBHE CHJIBI TPEHUsS, HUCIIOJNB3YIOTCS CHOCOOBI €6
YMCHBIIICHUST WM yBEIUYCHHUS (KaTaHWE Ha JIbDKAX, KOHbKAX, TOPMOXKEHHE aBTOMOOWIISA,
WCIIOJIb30BaHNE MOANIUITHUKOB, TUTABaHWE BOJHBIX KMBOTHBIX U 1p.) (MC — Owuonorus).
Peienue 3a/1a4 ¢ UCTIOAb30BaHUEM (OPMYIT [Tl PACUETA CUITBI TSDKECTH, CHITbI YIIPYTOCTH, CUITBI
TPCHUSL.

Pa3nen 4. JlaBjienne TBEPABIX TeJI, JKUAKOCTEH U razoB

JlaBjenue.
Ilepenaua
JaBJIeHUs
TBEPABIMHU
TeJaMH,
KMAKO-
CTSAMM U
razamm

Ananus u 06"I)HCHCHI/IC OIIBITOB M MPAKTUYCCKUX CHTyaHHﬁ, B KOTOPBIX IPOSBIIACTCA CUJIa
naeneHusi. OOOCHOBaHME CIIOCOOOB YMEHBILICHHMS M YyBEJIIMYeHHs JaBieHus. V3ydeHue
3aBHCUMOCTH JAaBJICHHS Ta3a oT 00bEéMa U TemIiieparyphl. Mi3ydeHue ocoOEHHOCTEH Tepenadan
JTaBIICHUS TBEPABIMH TEJIAMH, XUAKOCTSIMH U razamu. OOOCHOBaHHE PE3yJbTaTOB OIBITOB
0COOCHHOCTSIMHU CTPOCHHSI BEIIECTBA B TBEPIOM, JKHIKOM U Ta3000pa3HOM COCTOSTHUSX.

DKCcnepuMeHTaJbHOE JO0Ka3aTelbCcTBO 3akoHa I[lackans. Pemenue 3amad Ha pacyér
naBJIeHUs] TBEPIOTO Tea

JlaBJieHUe
JKUTKOCTH

HccnenoBanne 3aBHCHUMOCTH JIaBIICHUS KHUAKOCTH OT TIYyOWHBI TOTPYKEHHUS M TUIOTHOCTH
xuakoctd. HaGmonerne M 0oOBSCHEHHE THAPOCTATHYECKOTO ITapaloKca Ha OCHOBE 3aKOHA
[Mackas. M3ydeHne coOOmArOMMXCs COCYA0B.

Pemiennie 3amad Ha pacuér maBiaeHUs SKUAKOCTH. OOBSICHEHHE TPHHIUIA JACHCTBUA
TUAPABINYECKOTO  Tpecca. AHamM3 W OOBSCHEHHE  TPAKTUYSCKUX  CHUTYaIlHH,
JIEMOHCTPUPYIONINX TMPOSBIICHWE NaBIEHUS XUOKOCTH W 3akoHa [lackamns, Hampumep
MIPOIIECCOB B OpraHU3ME IpH

riryookoBogHOM HBEIpsHHA (MC — OGHOIOTHS)
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ATMocdepHO e
daBJIeHHe

OKcHepuMeHTaIbHOE OOHapy>keHHe aTMoc(epHOro maBlICHHSA. AHaIM3 H OOBSICHEHHE
ONBITOB M TPAKTHUYECKUX CHUTYyalllil, CBSI3aHHBIX C JEHCTBHEM aTMOC(EpPHOTO JaBIICHUSI.
OOBsiCHEHHE CyIIecTBOBaHUsI aTMocepbl Ha 3eMie M HEKOTOpBHIX IUIaHETaX WM e&
oTCyTCTBUSI Ha Apyrux rwianerax u Jlyne (MC — reorpadwus, actpoHomust). OObsicHEHHE
W3MEHEHHS TUIOTHOCTH aTMOC(Eephl ¢ BBICOTOW M 3aBUCUMOCTH aTMOC(EpPHOro JaBJICHUSI OT
BbICOTHI. Pemenue 3anad Ha

pacuér atmocdepHoTro naBieHus. M3ydenne ycrpoiicTBa 6apoMeTpa- aHepoH/Ia.

HeiicTBue
JKHJKOCTH M rasa
HA NOrpyKEHHOE
B HHUX TeJIO

DKCIlepuUMeHTalIbHOe OOHapy»XeHWe IeHCTBHS JKHAKOCTH M Ta3a Ha NOrpyKEHHOE B
Hux Teno. OmnpeneneHue BBITAJKHBAIONIEH CHJIBL, JEWUCTBYIOIIEH Ha  Telo,
MOTPYXEHHOE B JKUAKOCTH. [IpoBelneHHWEe W OOCYKICHHE OITBITOB, JEMOHCTPHUPYIOIIHX
3aBHCHMOCTh BBITAJIKMBAIOMICH CHIIBI, NEUCTBYIOIICH Ha TEJNO B KUIKOCTH, OT O0OBEMA
MOrpy>XEHHON B )KUIKOCTh YaCTH TeJla U OT IIOTHOCTH XKUJKOCTH.

HccnegoBanne  3aBHCMMOCTHM Beca TejJda B Boae oOT  o0béMma

TemaTuueckue
0JIOKH, TEMbI

OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqammnxcsl

NOrpy>XKEHHOW B KUJKOCTb 4YacTU TeJa.

Pemiennie 3amau Ha NOpHUMEHEHHE 3aKOHA Apxumena M yCIOBHSA

miaBaHus Tenl. KoHCTpyHnpoBaHWe apeoMeTpa WM KOHCTPYMPOBAaHHUE JIOJKU U ONpPENECICHUE
€€ rpy30MobEMHOCTH

Pa3nen 5. PaGoTa u MOIIHOCTD. DHEPrus

Pa6ora u mour-
HOCTH

OKCHEPUMEHTAIBHOE ONIPEACIICHUE MEXaHNIECKON pabOThI CHIIBI TSHKECTH MIPH MMAJCHUH Tela
Y CWJIBI TPEHUS IIPU PAaBHOMEPHOM IIEPEMEIIECHNH TeJIa MO0 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momrHOCTH, pa3BUBacMoOi npu mogbsEMe 1o JiecTHrIle. Pemrerne 3aqa4 Ha pacuér

MEXaHHYECKOUI pa6OTBI 1 MOIIIHOCTHU

IIpocteie
MeXaHU3MBI

OrpesiesieHUe BBIMTPHIIIA B CHJIE POCTHIX MEXaHU3MOB Ha IMPUMEPE pblyara, oJIBHKHOTO
1 HETIOABMXKHOTO OJIOKOB, HAKIIOHHOM IUTOCKOCTH. McciiejoBaHue yCIIOBHS paBHOBECHS
prruara. OGHapyKeHHE CBONCTB MPOCTHIX MEXaHU3MOB B Pa3IMYHbIX HHCTPYMEHTAaX U
IIPUCIIOCOOICHUSAX, UCIIOIb3YEMBIX B OBITY U TEXHHKE, a TAKKE B )KUBBIX opranuszMax (MC
— Ouoorus). DKCIIepUMEHTAIEHOE JOKA3aTeIbCTBO PAaBEHCTBA PabOT MPH IPUMEHEHNUN
npocThix MexaHu3MoB. Onpenenenne KI1/ HaKITOHHOI TIIOCKOCTH.

Pemenue 3a1a4 Ha NpUMEHEHUE IpaBHUila paBHOBeCHs pbryara u Ha pacuér KI1/]

Mexannueckast
IHePrus

3KCHCpI/IMCHTaJIbHOC ONIPEACIICHNE NU3MCHCHUSA KHHETHICCKOU M HOTCH].[PIaJ'IBHOfI OHEPruu Teja
IIpu €r0 CKaTbIBAHUU I10 HAKJIOHHOH INIOCKOCTH. qDOpMyJIPIpOBaHI/Ie Ha OCHOBC HCCJICIOBAHUA
3aKOHa COXPAaHCHUA MEXaHUYECKOMI OHEPruu. O6CY)KI[CHI/IG TpaHUll IPUMCHUMOCTH 3aKOHA

COXpaHCHHUA SHEPIruu. Pemenue 3aJa4q ¢ UCIOJIb30BAHUCM 3aKOHA COXPaHCHHUS SHEPIUU.

8 xaace

TemaTuueckue
0JI0KH, TEMbI

OcHOBHbIE BH/IbI /1€SIT€JIbHOCTH 00Y4YaIOLIUXCS

Paznea 6. TenioBhie siBJIeHUSA

Crpoenne u
CBONCTBA
BellecTBa

HaOmionenne u WHTEpIpeTanusi OIBITOB, CBHIETENIBCTBYIONIMX 00 aTOMHO- MOJEKYJISIPHOM
CTPOGHHMH BEILECTBA: ONBITHI C PACTBOPEHUEM DPA3IMYHBIX BEUIECTB B Boje. Pemenne 3amad mo
OLICHMBAaHHIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJ B €JUHHUIIE 00bEMa BellecTBa. AHAIN3 TEKCTa
JPEBHUX aTOMHCTOB (Hampumep, (parmenta nosmbl Jlykpeumss «O mpuposae Bewiel») c
W3JI0KEHHEM OOOCHOBaHHMI aTOMHOW TMIOTe3bl (CMbICIIOBOE yTeHHe). OleHKa yOequTeIbHOCTH
9THX 00OCHOBaHHMU. OObsSCHECHHE OPOYHOBCKOI'O IBMIKCHHS, SBICHUS TUPPY3UH U Pa3THUHiA
MEXIy HUMH Ha OCHOBE ITOJIOXKEHUH MOJIEKYJISIPHO-KHHETHIECKOW TEOPHH CTPOCHHUS BELIECTBA.
OOBsiCHEeHHE OCHOBHBIX pa3lIMuUii B CTPOCHWHM Ta30B, MKHUIAKOCTEH M TBEPABIX TElI C
UCIIONIb30BAaHMEM IIOJIOKCHUH  MOJIEKYJISIPHO-KMHETHYECKOH TEOpUH CTPOCHHUSI BEIEeCTBa.
[TpoBeneHue ONBITOB MO BHIPAIIMBAHNIO KPUCTAIIJIOB IIOBAPEHHON COJIM WM caxapa. [IpoBeneHue
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U OOBSICHEHHE OIBITOB, JEMOHCTPUPYIONIMX KalWUIPHBIE SBICHHUS M SIBICHHE CMaylBaHUSL.
OOBsiCHEHHE PO KaIMJULSIPHBIX SIBJICHUH U1l MOCTYIUIEHHS BOJBI B opraHu3M pactenuii (MC

Ouonorus). Habmonenue, nposeneHrne 1 00bSICHEHUE OIBITOB M0 HAOJIOJICHUIO

TemaTuueckue
0JI0KH, TEMbI

OcHoOBHBIE BUABI 1€ATCJIbHOCTH 06yqammnxcsl

TEIUIOBOTO PACIIMPEHUs I'a30B, XHUIAKOCTeH M TBEPABIX Ted. OObsICHeHHe coxpaHeHHs 00bEMa
TBEPABIX TEJ, TEKYYECTH J>KUAKOCTH (B TOM 4YHCIE, Pa3sHHUIBI B TEKY4YECTH JUII pa3HBIX
XKHUJIKOCTeN), naBineHus rasa. [IpoBeaeHue onbITOB, JEMOHCTPUPYIOUIUX 3aBUCUMOCTD JABICHUS
BO3/lyXa OT ero o0b&éMa M HarpeBaHWs WIH OXJIAXICHUS, U UX OOBSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yYeHHs. AHalu3 NPaKTUYEeCKUX CUTYaIHii, CBS3aHHBIX CO CBOMCTBaMH ra3oB,
KHUJIKOCTEN 1 TBEPIBIX TEI

TennoBbie
Tpoiecchl

O06ocHOBaHUE MPaBIIT U3MEPEHUS TeMIiepaTypsl. CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHHS U
mKan temmeparypel. HabmiomeHue u OOBSICHEHHE OIBITOB, JIEMOHCTPUPYIOUIMX H3MEHEHHE
BHYTPCHHEH SHEPTHHU Teja B pe3yJbTaTe TEILIONepeIaud u padoThl BHEITHUX cwul. HaOmoneHue
U OOBSCHEHHE OIBITOB, 0OCYKICHUE MPAKTHYCCKUX CHTYalUi, JEMOHCTPUPYIOIIUX Pa3IAnYHbIC
BU/IbI TEIUIONEpeauu: TEeIUIONPOBOJAHOCTh, KOHBEKIMIO, U3iydeHue. VccienoBaHue SBICHHS
TEIUIOOOMEHAa TpPH CMEIIMBAaHUM XOJOMHONM M Tropsdyei Boapl. HaOmroneHue ycTaHOBICHHS
TEIJIOBOTO PABHOBECHS MEXIy Topsiueld W xoJomHoW Bomoil. Ompenenenue (M3MepeHHe)
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPU TEIUIOOOMEHE C HArpeThiM METAJUIUNYECKHM
muHApoM. OmpeneneHue (M3MEpEeHUE) yIENbHOW TEINTOEMKOCTH BemiecTBa. PemneHne 3amad,
CBSI3aHHBIX C BHIYMCIICHUEM KOJMUYECTBA TEILIOTHI M TEIUIOEMKOCTH MPHU TEILIO0OMEHE.

AHanu3 cuTyaluil MpakTUYECKOro MCIOJIb30BaHUS TEIUIOBBIX CBOMCTB BEIECTB U MaTepHUaloB,
HallpuMep B LEIIX OSHeprocOepexeHHs: TEIUIOU30MALMSA, SHeprocOeperaromye KpbliiH,
TEPMOAKKyMYJISTOPHI U T. A. Habmronenne siBneHMi ucnapeHus u KoHAeHcanuu. VccienoBanue
IIpolecca NCTIapEeHHsl pa3InIHBIX JKUIKocTe. OOBsICHEHNE SIBICHUH NCTIapEHHs M KOHICHCAIN
Ha OCHOBE aTOMHO-MOJIEKYJIsipHOTO y4eHus. HaGmonenue n oObscHEHHE mpolecca KUIEeHUs!, B
TOM YHCJI€ 3aBUCUMOCTU TeMIEepaTypbl KUNEHHWs OT AaBieHus. OmnpeneneHue (WU3MepeHue)
OTHOCHUTENBHON BJIQXKHOCTH Bo3ayxa. HabmroneHme mporecca IUIaBIeHUS] KPUCTAIIMYECKOTO
BellecTBa, Hampumep nbaa. CpaBHEHHE MPOLECCOB IUIABIEHHS KPUCTAUIMYECKHX Tl H
pasMsArdeHust pu HarpeBaHuu amop¢HbIX Tes. OnpeneneHue (M3MEpeHHE) YAEIbHON TEIIOThI
IUIABJICHHUA  JIbJA. O6'I)$ICHGHI/Ie SIBIICHUM IIJIaBJICHHUS H Kpuctajjimdalud Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO ydeHHs. PemreHue 3a1ad, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI B
Iporueccax TEIUIONEepeaadyr MpH IUIABICHUH M KPUCTAUIM3ALUK, WCHAPEHUH M KOHICHCALUH.
AHanu3 cuUTyalMil TNpakTUYECKOro IPUMEHEHUsS SBJICHUM IIaBICHUS U KpUCTAJIM3AllUu,
HalpuMep, MOJy4YeHHE CBEPXUYUCTBIX MaTepualioB, cojieBasi rpeika W Jap. AHaiu3 paboThl U
00BSCHEHNE MNpPUHNOMIA ACHCTBUS TEIUIOBOTO ABHTaTelsl. BrldmcieHHe KOIWYecTBAa TETIOTHI,
BBIJIEIISIONIETOCS [IPU CTOPAaHUU pa3iuyuHbIX BHIOB TormBa, U KIIJ| nBurarens. O6cyxneHue
9KOJIOTHYECKUX IMOCIEACTBUM MCIOIB30BAHUS JABUraTelel BHYTPEHHETO CrOPaHUsl, TEIUIOBBIX U
runposieKTpocTaHmi (MC — 3K0JI0THs, XUMHS)

Paznen 7. 3.11e1chn'lec1me U MAarHuTHbIC SIBJICHUSA

DJIeKTPUYECKH €
3apsiabl.

HaGnroneHnne v mpoBeleHHE OMBITOB MO JJICKTPHU3AMH TEJ MPH CONPHKOCHOBEHUH W
nHAayknuei. HaGmroneHne M OOBsICHEHHE B3aMMOJEHCTBUS OJJHOMMEHHO M Pa3HOMMEHHO

3apsiikeHHbIE 3apspkeHHBIX Tel. OObsICHeHHe  NpUHIOHNA  JeHWCTBHS  3JeKTpockoma.  OObsScCHeHHe
TeJ1a U uX SIBJICHUH BJEKTPU3aLUU NPU CONPUKOCHOBEHUHM TENl U UHAYKLHUEH C

B3auMOoO/Iei-

TeMaTHYeCKHe OcHOBHBIC BH/IbI 1ESITEILHOCTH 00y4alouxcs

0JI0KH, TEMbI

CTBHE

WCITOJIb30BAHUEM 3HAHHUI O HOCUTEISX AJIEKTPUUYECKUX 3apsiioB B BemecTse. Pacrio3HaBaHne
1 00BsSICHEHNE SIBJIICHUH 3JIEKTpU3allK B TOBCETHEBHOH *u3HU. Habmonenne n oObsicHeHne
ONBITOB, WUTIOCTPUPYIOIIMX 3aKOH COXpaHEHHWs! dJIeKTpudeckoro 3apsna. HaOmonenue
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OIIBITOB IO MOACIMPOBAHUIO CHIIOBBIX JIMHAN QJICKTPHUYICCKOT'O IIOJIA. I/ICCHCI[OBaHI/IC ,HeﬁCTBPIH
QJICKTPUYCCKOT'O ITOJIA HAa NPOBOJHUKN U AUDJICKTPUKU.

ocTostHHBIH
JIeKTPHYECKHU |
TOK

HaOmionenne pa3nn4HBIX BUIOB JIEHCTBHUS 3JIEKTPUUIECKOTO TOKA M OOHAPYKEHHE STHX BHIOB
JIEWCTBUA B MOBCETHEBHOW kn3HU. COOpKa M HCIBITAHUE JJIEKTPUYECKON IENH IMOCTOSHHOTO
ToKa. VI3MepeHue cuibl Toka aMIepMETPOM.

W3mepeHne 31IEeKTPUYECKOrO HANPSDKEHHS BOJBTMETPOM. [IpoBeneHHe M OOBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh 3JIEKTPUUECKOT0 COMPOTUBICHUS MPOBOJHMKA OT €ro JJIUHEI,
IUIOLAAN TONEPEeYHOro CcedeHHss U Marepuana. lccienoBaHue 3aBUCHMOCTH CHIIBL TOKa,
MIPOTEKAIOIIET0 Yepe3 PEe3UCTOpP, OT CONPOTHUBICHUS PE3UCTOPA M HANpPSDKCHUS Ha PE3UCTOPE.
IIpoBepka mpaBWia CIOKEHHS HANPSHKEHUH NPH TOCIEAOBATEIBHOM COCAMHEHHUH [JBYX
PE3UCTOPOB.

ITpoBepka mpaBwia IS CHIBI TOKa MPU TNApAUIETBHOM COECTMHEHWH PE3HCTOPOB. AHAIM3
CUTyallMl MOCIEJOBAaTENIbHOTO U TAapaUIeNbHOTO COEJMHEHUS IPOBOAHUKOB B JOMAIIHUX
JJIEKTPUUECKUX ceTAX. PemieHne 3amad ¢ ucroibp3oBaHMeM 3akoHa Oma u ¢dopmyn pacuéra
JJIEKTPUUECKOTO COMNPOTHBICHUS MpPU TMOCIEAOBATEIPHOM M IapajluIeIbHOM COEIUHEHHU
IPOBOJHUKOB. OnpeneneHne padoThl IMEKTPHIECKOT0 TOKA, IPOTEKAIOLIET0 Yepe3 PE3UCTOP.
Onpenenenne MOITHOCTH 3IEKTPUUECKOT0 TOKa, BbIAENAEMOIl Ha pe3uctope. VccnenoBanue
3aBHCHMOCTH CWJIBI TOKa Yepe3 JIAMIIOUKy OT HampspkeHus Ha Heil. Ompenenenune KI1J]
Harpesaren. MccnenoBanue npeodbpa3oBaHus SHEPTUH MIPU MTOABEME IPy3a HIIEKTPOABUTATEIIEM.
OOBsicHEeHHE yCTpOICTBA 1 MIPHHIAIIA JEHCTBHS JOMAIIHUX JIEKTPOHATPEBATEIBHBIX TPHOOPOB.

OOBsICHCHHE MPUYUH KOPOTKOTO 3aMBIKAHUS W MPHUHITUIA ICHCTBHSA IIABKUX MPEIOXPAHUTEIICH.
Perrenue 3amgau ¢ ucrnonb3oBanueMm 3akoHa J[xoyias—Jlenna. HaOmnromeHue BO3HUKHOBEHHS
ANEKTPUYECKOTO TOKA B )KUIKOCTH.

MarsuuTHble
SIBJICHUS

HccnenoBaHre MarHUTHOTO B3aWMOJIEHCTBUSI MOCTOSHHBIX MarHuToB. M3ydueHne MarHMTHOro
IOJISl MMOCTOSIHHBIX MAarHUTOB NPU WX OOBCIMHCHWH W pa3JelicHHH. [IpoBeIcHHE OMBITOB IO
BU3yaIM3alllUd TOJISI MOCTOSIHHBIX MarHuToB. M3yueHue siBieHHWs HaMarHWYMBaHUs BEILIECTBA.
UccnenoBanue NeicTBUs AJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO cTpeliky. [IpoBeneHue ombITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD CHJIbI B3aUMOJIEUCTBUSL KaTyIIKA C TOKOM U MarHUTa OT CHUJIbI
W Ha- IMpaBleHHUS TOKA B KaTylike. AHaJIW3 CUTyaUud MPaKTHYECKOTO TMPUMEHEHHS
3JICKTPOMArHUTOB (B OBITOBBIX TEXHHYCCKHX YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIHUIIHHE).
W3yuyenue peicTBUsT MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM. W3ydeHuwe peicTBus
anektpoasuratens. Mamepenune KIIJ[ snekrponBuratensHOl ycTaHOBKHM. Pacmo3HaBaHue U
aHAIIN3 PA3INYHBIX IPIMEHEHHUH IIEKTPOIBUTATENEH (TPAHCIIOPT, OBITOBBIC YCTPOWCTBA H JIp.)

JIeKTPOMarHu

OmnBITHI 1O HUCCICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ UHAYKIWU: UCCIICIOBAHUC HW3MEHEHUH

v, 3

TemaTuueckue
0JI0KH, TEMbI

SOATCHOriA— I nanpabiatayiA oAy NOOmOT O TORAT

CHOBHBIC BU/IbI ACATCJIBHOCTH oﬁyqammnxcn

9 knace
TemaTuueckue 0JI0KH, OcHOBHBbIE BU/IbI IeSITEILHOCTH 00Y4aIOIIUXCS
TeMBbI
Pa3nen 8. Mexannueckue siBJIeHUS
MexaHnnueckoe OO0cyxaeHre TPaHUI] MPUMEHUMOCTH MOJICIIN «MaTepHaibHASI TOYKAY.

JBH)KEHHE U
CIoCco0bI ero
OInMUCaHug

Onwucanne MEXaHIIECKOTO JIBIDKCHUS Pa3IHYHBIME criocobamu
(ypaBHeHue, Tabnmia, rpaduk). AHamU3 >KU3HCHHBIX CHTyallud, B
KOTOPBIX TMPOSIBIACTCS OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHIKCHHS.
HaOroeHne MEXaHWYECKOro [BIKCHHSI TeJla OTHOCHUTEIBHO pa3HBIX
ten orcuéra. CpaBHEHHE IyTEH M TPACKTOPUHN IBMKEHHS OJJHOTO U TOTO

JKE TeJla OTHOCUTENBHO Pa3HBIX Tel oTcuéra. AHanm3 Tekcra ['anunes 00
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OTHOCHUTCIIbBHOCTHU JBUXCHUA, BBITIOJIHECHUC 3a}1aH1/1171 1o TCKCTY
(cmpicoBoe ureHme). OmpeneneHue CpefaHeH CKOPOCTH CKOIBKCHUS

Opycka WM JABWKCHHs IIapUKa IO HAKIOHHOHM IJIOCKOCTH. AHAIU3 U
00CYXJIEHHE CIOCO00B MPHOTMKEHHOTO OIpPEAC/ICHHUS] MTHOBCHHOM

ckopocTH. OnpeeneHie CKOpOCTH PaBHOMEPHOTO JBIKEHHS (LIapuKa B

KHUAKOCTH, MOJICITH 3JIEKTPHYECKOr0 aBTOMOOWMIIS U T. U.). OnpenencHue

IyTH, IPOHIEHHOTO 32 JaHHBIH IPOMEKYTOK BPEMEHH, ¥ CKOPOCTH Tela

10 TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO IBIDKCHHS OT BPEMCHH.
O0cyxaeHne BO3MOKHBIX TIPUHIIUIIOB JeHcTBUA npuOOpOB,
U3MEPSIOIINX CKOPOCTh (CHIMIOMETPOB). BhIuncnenne myTH U CKOPOCTH

IpH PAaBHOYCKOPEHHOM MPSMOIMHEHHOM IBIDKeHHHU Tena. OmpeneseHue

IIPOMIEHHOT O IlyTH U  yCKOPEHU:A JBIKEHUS Tema 1O TpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABMIKCHHS

Tena oT BpeMeHH. OrnpenenieHne yCKOpeHHs Tela MPH PaBHOYCKOPEHHOM

JBIDKEHHU 110 HAKJIOHHOW IUIOCKOCTH. V3MepeHHe meproja M 4acTOTHI
oOparieHust Tesa o OKPYKHOCTH. Ompenenenne CKOPOCTH
PaBHOMEPHOTO ABW)KEHHUS Tela II0 OKPY)XXHOCTH. PemieHwe 3amau Ha
ompeeeHue KUHEMaTHYeCKHX XapaKTePHUCTHK MEXaHUYECKOTO
JIBWKCHUS Pa3INYHBIX BUJIOB. Pacno3naBanue U OpuOImKEHHOE
OIMICAaHHE PA3IMYHBIX BHIOB MEXaHHYECKOTO JBIDKCHHS B IPHPOIE H

TexXHUKe (Ha MpUMepax CBOOOAHO MAJAIONINX TE, TBHKCHHS )KHBOTHBIX,

HEOECHBIX TeJl, TPAHCTIOPTHBIX CPENCTB H JIP.)

B3anmopeiicTBue
Ted

Ha6monenve U 0o0cCyx/IeHHe OITBITOB C JIBIDKCHUEM Tena  Ipu
yMeHI)HIeHI/II/I BIIMSAHUSA }lpyFI/IX TCII, HpCl’IHTCTByIOHII/IX JBHWXCHUIO.

Ananu3 Ttekcta [anmuies ¢ ONUCaHHMEM MBICIEHHOIO HKCIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPIIWHU; BBHITIOJHEHHE 3alaHUi 10 TEKCTY
(cmpIcoBoe uTeHHe). OOCYKICHHE BO3MOKHOCTH BBITIOJTHECHHUS 3aKOHA

HWHEPIUK B PA3IMYHBIX cHcTeMax orcuéra. Habmromenue u o0CyxaeHHe
MEXaHUYECKUX SBJICHUM, MPOUCXOIALUIUX B CUCTEME OTCUETa «Tenexka»

pu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHUH OTHOCHTEIBHO KaOMHEeTa

(mzukn. J[eHCTBHUS ¢ BEKTOpaMU CHJI: BBIIONHCHHE 33JaHUN IO CIOXKe-

HUKO U BBIYUTAHUIO BCKTOpOB. Ha6mo;leH1/1e I/I/I/I.HI/I npOBez[eHne OIIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPSHHS Tela OT MPHUIOKEHHOW K

HEMYy CHJIBl M MacChl Tela. AHAIM3 W OOBACHCHHC SIBICHHHA C
HCIIOJIb30BaHUEM BTOpOTO 3aKOHA Hriorona. Pemenne 3a71a9 c

TemaTu4yeckne 0J10KH,
TeMblI

OcHoOBHBbIE BUABI AeITeJIbHOCTH Oﬁy‘{alO].l[ﬂXCﬂ

HCIOIb30BaHUEM BTOPOro 3akoHa HpioTOHA U mpaBmia criokenus cwit. OnpenencHie
KECTKOCTH TPY)XUHBL. AHAIM3 CHTYalUd, B KOTOPBIX HAOIIOQAIOTCS yIOpyrue
nedhopManuy, U UX OOBACHEHHE C UCIOJB30BaHHMEM 3akoHa ['yka. Pemienue 3amau c
UCIIONB30BaHKueM 3aKoHa ['yka.

HccrnemoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKONBXKEHHS OT CHJIBI HOPMAajbHOTO
nasnenusi. OOcykIeHue pe3yibTaToB HccienoBanus. OmpeneneHue KodpQuiMeHTa
TPCHUSA CKOJIBXKCHUS. I/I3MepeHI/Ie CHJIbI TPCHUA TTOKOA.

Peurenne 3aqa4 ¢ MCIOIb30BAaHUEM (DOPMYJIBI TSl CHIIBI TPEHHUSI CKOJIBKEHHUS. AHAIN3
IBWDKCHHSL TEN TOJNBKO MOX ICHCTBHEM CHJIBI TSDKE- CTH — CBOOOAHOTO MageHHS.
OOBsiCHEHHE HE3aBICHMOCTH YCKOPSHHUsI CBOGOIHOTO TaeHust OT Macchl Tena. OreHka
BEJTMYHMHBI CHJIBI TATOTECHHS, ACHCTBYIOMEH MEKIy ABYMs TelnaMH (I pasHBIX Macc).
AHanu3 ABWKeHUsI HeOSCHBIX TN MO/ ACHCTBHEM CHITbI TATOTEHUS (C HCIOIb30BAaHUEM
JIOTIONTHATENBHBIX HMCTOYHHUKOB HH(pOpManum). PelieHne 3agad ¢ HCHONB30BAaHUEM
3aKOHA BCEMUPHOT'O TATOTEHHS M (hOPMYJIBI JJIs pacuéTa CHIIbI TSHKECTH.

Ananuz OPUTHHAJIBHOT'O TEKCTA, OIMCBIBAIOIICTO IIPOSABIICHUS 3aKOHAa BCEMHUPHOIO
TATOTCHHUA, BBIIIOJHCHHUC SaZ[aHI/Iﬁ 0 TCKCTY (CMBICJ'IOBOC IITCHI/IC). Ha6J'IIOZ[€HI/Ie u
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00Cy>XJICHHE ONBITOB 110 M3MEHEHHUIO Beca Teja MPHU YCKOPEHHOM IBIXCHUH. AHAIN3
YCIIOBHH BO3HHKHOBEHHSI HEBECOMOCTH U Ieperpy3ku. Pelenne 3a1a4 Ha onpeeieHne
Beca Tella B PA3JIMYHBIX YCJIOBHUAX. AHAIN3 CHJI, JEHCTBYIOIIUX HA TEJO, MOKOsIIEeCs
Ha orope. OtnpenieNieHne [EHTPa THKECTH PA3INIHBIX Tel

3aKkoHBI
coXpaHeHUst

HaGmonenue u obCcyxeHHE OIBITOB, AEMOHCTPUPYIOIIUX Ieperady MMIyJbca HpH
B3aUMOJCHCTBUM TeJ, 3aKOH COXPAHCHMS HMITYJIbca IPH aOCONIOTHO YHPYTOM H
HEYIPYroM B3aUMOJECUCTBUM Tel. AHANIM3 CHUTyaluil B OKpY’Kalomed XHU3HU C
WCTIONB30BAaHUEM  3aKOHAa  COXPAHEHMS  HUMITyJbca. Pacno3HaBaHWE — SIBICHUS
pPEaKkTUBHOIO JIBYDKEHHs B npupoje u TexuHuke (MC — Ouonorus). Ilpumenenune
3aKOHAa COXPaHEHHs HMITyJbca IS pacuyéTa pe3ysbTaTOB B3aMMOJCHCTBHS Ten (Ha
IpUMEpax HEyNmpyroro B3aUMOJEHCTBHUS, YNPYroro LEHTPAJIBHOIO B3aUMOAECHUCTBUS
IBYX OAMHAKOBBIX TEJ, OJHO M3 KOTOPBIX HEMOABW)XHO). Pemienme 3agad c
UCIIONIb30BAaHMEM 3aKOHa COXpaHeHus uMIyjibca. OnpexneneHne padOTHl  CHIIBI
YIPYTOCTH TIPH MOABEME TPy3a C HCIIOJIB30BAHMEM HEMOIBHMXHOTO M IIOIBH)KHOTO
6mokoB. M3mepenue wmomHoOCTH. V3MepeHHe NOTEHIMANbHOW OSHEPTUH  YIPYTo
JIe(OPMHUPOBAHHON TIPYXHWHBL. 3MepeHHe KHHETHYECKOW SHEpruH Teja MO JUIHHE
TOPMO3HOTO IMyTH. OKCIEPUMEHTAJIbHOE CPaBHEHUE H3MEHEHUS MOTEHLUAIBHOH U
KUHETUYECKOM SHEpruil Tena MNpu JBMKEHMM 10 HAKJIOHHOM  IUIOCKOCTH.
OKclepUMEeHTaIbHAsg MpPOBEpKAa 3aKOHA COXPAHEHUS MEXaHWYeCKOM OHHEPruu IpHu
cBOOOAHOM mazeHun. IIprMeHeHne 3aKOHAa COXPAaHEHWS MEXaHWYECKOW SHEPrHh JUId
pacuéTa MOTEHIHMATbHOM U KUHETHYecKoil sHepruil Tema. Pemenue 3amau ¢
HCTIONIb30BaHUEM 3aKOHA COXPAHCHUSI MEXaHHUECKOM SHEPTHH

Paszngen 9. Mexannueckne KoJ1e0aHUs M BOJHDI

MexaHuuyecKue

Habnronenue komnebaHuit mox ASHCTBHEM CHJI TSXKECTH M YNPYTOCTH U

TemaTudeckue 0JJOKH,
TeMBbI

OcHOBHbIE BU/IbI 1eSITeIbHOCTH 00y4aI0LIUXCs

KoJIe0aHuA

oOHapy>XeHHe MOIOOHBIX KOoJIeOaHUH B OKpY)KaloIieM MHpe. AHAJIN3 KoJeOaHUH rpysa
Ha HUTH W Ha npyxuHe. OmpeneneHne YacTOTHl KOJICOAHMH MaTeMaTH4ecKoro M
NPY>KMHHOTO MasTHUKOB. HaOmoneHne W OoOBbsICHEHHWE SIBICHUS pE30HaHca.
HccnenoBanne 3aBUCHMMOCTH TepHO/a KOJIEOAHMH IO/BEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH. [IpoBepka HE3aBUCUMOCTHU TepHojia KoyiebaHuil Tpy3a, MOJABELIEHHOTO K
JeHTe, OT Macchkl Ipy3a. HaGmromenne u oOCyXIEHHE OINBITOB, IEMOHCTPUPYIOLIUX
3aBUCHMOCTh II€pHOAA KOJEeOaHMI IpPYKMHHOTO MasTHHKAa OT MacCchl Ipy3a H
KECTKOCTH TIPY>KUHBI. [IprMEHEHHEe MaTeMaTH4ecKoro M NPYXHHHOTO MAasTHHKOB B
Ka4yecTBE MOJIENEH [UIsl ONIMCaHMs KOJIEOaHUH B OKPY’KaIOIEM MHpE.

Pemienne 3agay, CBSA3aHHBIX C BBIYMCICHHEM WM OIIEHKOW YacTOThl (mepuoja)
KoJieOaHui

Mexannuyeckue BOJIHBI.
3ByK

OOHapyXeHHE U aHAJN3 BOJIHOBBIX SIBJICHUH B OKpyskaromeM mupe. Habmonenne
pacnpocTpaHEeHUs MPOJIOIBHBIX W ITONIEPEYHBIX BOJH (Ha MOJENM) M OOHApY>KEHHE
AQHAJOTUYHBIX BHUJIOB BOJH B NpUpOJE (3BYK, BOJSHEIC BOJIHBI). Brrancnenue
JUIMHBI BOJTHBI u CKOPOCTH PaclpoOCTPaHEHHsI 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAIILHOE OIpe/IelICHNE IPaHuIlL YacTOTBl  CJBIIIMMBIX
3BYKOBBIX  KOJICOQHHH. Habmonenne 3aBUCIMOCTH  BBICOTHI
3ByKa oT 9acTOTBl (B TOM HYHCIE C HUCIOIb30BAHHEM
MY3BIKATBHBIX HHCTpYMEHTOB). HabmoneHre 1 00bsICHEHNE SBICHUS
aKyCTHYECKOTO PE30HaHCa.

AHanu3 OpPWUTHHAIBHOTO TEKCTAa, MOCBSIIEHHOTO HWCIOMB30BAHUIO 3ByKa (WU
yIBTpa3ByKa) B TEXHHUKE (IXOJIOKAIMs, YIbTPa3ByK B MEIUIIMHE U JIp.); BHIIOIHEHHE
3aJIaHMH IO TEKCTY (CMBICIIOBOE UTEHHE)

Pazgen 10. DiieKTpOMarHuTHOE 1O0JI¢ M 3JIEKTPOMATHUTHBIEC BOJIHBI

3JICKTp0MaI‘Hl/lTHOC

ITocTpoenune paccykaeHH, OOOCHOBBIBAIOIINX B3aUMOCBSA3b JICKTPHUECKOTO U
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noJie M | MarHuTHOTO HOJEH. DKCIepUMEHTAIbHOE U3yUECHHE CBOIMCTB 3JIEKTPOMArHUTHBIX BOJH

3JIEKTPOMATrHUTHBIE (B TOM UHCIIE C TOMOLIHI0O MOOMIIBHOTO Tene(oHa).

BOJIHBI AHanu3 pEeHTITeHOBCKUX CHUMKOB UEJIOBEUECKOr0 OpraHu3Ma. AHalu3 TEKCTOB,
OMMUCBIBAIOIINX IIPOABJICHUA DJJICKTPOMArHUTHOI'O M3JIYUYCHUS B TIMPUPOMAC: KHUBBLIC
OpraHU3MBI, H3Ty49eHHUs] HEOECHBIX Tel (CMBICIIOBOE UYTCHHUE).
PaciozHaBaHme W aHaNM3 pa3NUYHBIX NPUMEHEHUH 3JIEKTPO-MAarHUTHBIX BOJH B
TeXHUKe. Pemenue 3amady ¢ UCHOiIb30BaHMEM  (QOpMyn  UIT  CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJHBI M YaCTOTHI CBETA

Pazgen 11. CBeToBbIe ABICHUSA
3aKoHbI Habmonenne OIIBITOB, JIEMOHCTPUPYIOLINX SIBIICHUE MPSIMOJIMHEIHOTO

pacnpocTpaneHus CBeTa

pacnopoCTpaHCHUA CBETa (BO3HI/IKHOBCHI/IC TCHHU H HOJ'IyTeHI/I), U UX UHTEpHOpeTanus C

HCIOJIb30BAHUCM  TOHATHA  CBCTOBOTO  JIy4a. OObsAcHEHHE H MOACINPOBAHUC

COJIHEYHOTO M JyHHOro 3aTrMeHuil. MccrnemoBaHue 3aBHCHMOCTH YIJIa OTPa)KEHHUS
CBETOBOTO Jy4a OT yria mnajcHus. V3yueHume CBOWCTB H300pakeHHS B IUIOCKOM
3epkane. HaOmiomeHne W OOBSACHEHHE OINBITOB IO IOJMYYEHHIO H300pakeHHH B
HaGmionenne u  0OBSICHEHHWE ONBITOB O

BOTHYTOM H BBIITYKJIOM 3€pKajax.

MMPEIOMJICHUIO CBETA HA I'paHUIC pa3IMYHBIX CPE/], B TOM YHUCJIC OIBLITOB C TIIOJIHBIM

BHYTPEHHUM  oTpaxeHHeM. VccnenoBaHue

TemaTudeckue 0JI0KH,
TeMBbI

OcHOBHEIE BUABI 1€ATCJIbHOCTH oﬁyqamumxca

3aBUCUMOCTU YyIJla NOPCJIOMJICHUA OT YyIjla IMaJCHHUd CBETOBOTO Jiyda Ha TpaHUIC
«BO3OYyX—CTEKIIO». Pacrio3naBanue sBICHHI OTPpaXXECHUA W NTPEIOMIICHHUSA CBETa B
MTOBCEIHCBHOM KMU3HU. AHAIN3 U 00BsCHEHHUE SIBJICHHUS ONTHYECKOTO MHUpaxa. Pemenue
3a/1a4 C UCII0JIb30BAHUEM 3aKOHOB OTPAXKCHUA U IPEJIOMIICHUS CBETA.

JIMH3BI M OMTHYECKHE
npuodopsI

[Monyuenne n3o0pakeHUH ¢ TOMOIIBIO COOMPAFOIIEH U paccen- BaroIIei JINH3.
Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPATOIIEH JTHH3HI.
AmnHanu3 ycTpoicTBa U MPUHINIIA TEUCTBHUS HEKOTOPBIX ONITHYECKUX NPHOOPOB:
(oroanmapara, Mmukpockora, Teieckomna (MC — OHOJIOTHs, aCTPOHOMHST ). AHAIH3
SIBJICHUH OJIM30PYKOCTH U

JTATbHO30PKOCTH, IPHHIMIIA JeiicTBUS 0u4koB (MC — Onosorust)

Pasznio:keHue 6ejioro
CBeTa B CIIEKTP

Habmonenue 1mo pasinoxeHuio 0e1oro ceera B criektp. HabOnroneHune u o0bsIcHeHHE
OTIBITOB IO MOJTYYESHHUIO OEJIOro CBETa IPH CIOKEHNUHU CBETa pa3HbIX 1[BeTOB. [IpoBeieHne
1 00BSCHEHHE OIBITOB 110 BOCIPUSATHIO [[BETA MPESIMETOB IIPU UX HAOIIOICHUU Yepes3
[IBETOBBIC (PUIBTPHI (IIBETHBIC OYKH )

Pa3nen 12. KBaHTOBEI€ SIBJICHUS

Hcnyckanune H | O6cyxaeHue 1eiu onbIToB Pesepdop/a mo ucciieoBaHHI0 aTOMOB, BBIIBHKCHUE

norjomenne CBETA | rymoTe3 0 BO3MOKHBIX Pe3y/IbTaTaX OMBITOB B 3aBHCHMOCTH OT IPE/IONAaragMoro

AToMOM CTPOEHHMSI aTOMOB, (POPMYJIMPOBAHKE BBIBOIOB U3 PE3yJIbTaTOB ONBITOB. OOCYXIeHNE
MIPOTUBOPEYUH IIIAHETAPHOM MOZENIM aTOMa U OCHOBaHU 1 runoressl bopa o
CTAIMOHAPHBIX OpOUTAX EKTPOHOB. HabmoieHNE CIIONIHBIX M THHEHYATHIX
CIEKTPOB M3Ty4EHHS PA3INIHBIX BemecTB. OObsSCHEHNE INHEHYATHIX CIIEKTPOB
HU3IIy4YEeHUs

CrpoeHnue OO0cy>KeHre BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOeHUs siapa. OnpeneneHue

aTOMHOI'0 fjipa

COoCTaBa sAA€p MO 3aJTaHHBIM MAaCCOBBIM U 3apAJ10- BbIM YHCJIaM U 11O MOJIOKCHHIO B
Hepnonnqecxoﬁ CHUCTCMC DJICMCHTOB (MC — XI/IMI/ISI). AHann3 U3MEHEHHS COCTaBa
sApa U €ro MmoJIOKCHUs B HepHOﬂH‘IeCKOﬁ CUCTEMEC IIPH a- PAAUOAKTUBHOCTHU (MC
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— xumus). MccenoBanue TpeKOB a- 4acTHUIL 10 TOTOBBIM (OTOrpadHsM.
OOHapy>keHHe U H3MepeHHe PagHalliOHHOTO (POHA C TTOMOIIBIO JO3UMETpa,
OILICHKA €r0 HHTEHCHBHOCTH. AHaJIH3 OMOJIOTHYECKUX N3MEHEHHH, IIPOUCXOISIINX
10 IEMCTBHEM paarOaKTUBHBIX M3ydeHnii (MC — Ouonorus). Mcnonp3oBanne
panuoOaKTHBHBIX

n3nydennii B Meguiae (MC — Guonorus)

SlnepHble peakuun

Pemenne 3a1a4 ¢ UCIIOIb30BAHUEM 3aKOHOB COXPAHEHUS MACCOBBIX U 3apsJOBBIX
YHCEeJl Ha ONPEICICHUE Pe3yIbTaTOB SICPHBIX PEaKLHii; aHAIM3 BO3MOXKHOCTH I
HEBO3MOXKHOCTH siIepHON peakunu. OneHKa SHEPTUH CBSI3U SEp C UCIOIb30BaHUEM
(opmyitel DitHITeitHa. OOCyXK/IeHHE TEPCIEKTUB UCIIOIB30BaHUS YIIPABIISIEMOTI0
TepMOsJepHOro cuHTe3a. OOCYKAeHHE IPESUMYILECTB U SKOJIOTHYECKUX [IPOOIIeM,
CBSI3aHHBIX C siiepHOi sHepreTukoit (MC — sKomorus)

IloBTOpUTELHO0-00001AI0IINH MOAYJIb

CucremMaTu3zanusi u

BrimonHeHue yueOHbIX 3a1aHn, TPEOYIOIMX JEMOHCTPaH




TemaTnueckue 6,10KH, OcHoOBHBIC BUBI AeSITEILHOCTH 00y4Yar0OInXcs
TeMBbI

o0o01menue KOMIIETEHTHOCTEH, XapaKTepU3yIOIIHUX €CTECTBEHHOHAYUHYIO

NpeMeTHOr 0 TPaMOTHOCTb:

cofep:KaHHUsA H - TIPUMEHEHHS TTOJTyYSHHBIX 3HAHUH JUIS1 HAYYHOTO OOBSICHEHUS

OmnbITa (U3MUECKUX SIBICHUH B OKPY’KarOLIeH IPUPO/IEC U ITOBCEHEBHOM )KU3HH,

JesiTeTbHOCTH, a TaKKe BBISIBIICHUS (PM3UIECKUX OCHOB Psifia COBPEMEHHBIX

NpHOOPEeTEHHOTO TEXHOJIOTUH;

NpH U3yYeHUH - MIPUMEHEHUS OCBOCHHBIX 3KCIIEPUMEHTAIbHBIX YMEHUH IS

BCero Kypca UCCIIeN0BaHNs (PU3NIECKUX SIBICHUH, B TOM YHCIIE JUIS TIPOBEPKH

(puzukn THITOTE3 U BBISBJICHHS 3aKOHOMepHOCTeH. Pemmenne pacyéTHbIX 3a/1a4, B
TOM YHCIIE PEANOIAraloInX UCTIOIb30BaHHE PU3NIECKON MOJIENHU U
OCHOBaHHBIX Ha COJCP)KaHUN PA3IMYHBIX PA3/IeoB Kypca (pU3NKH.
BrinonHeHue u 3amura rpynmnoBbIX UM UHAUBUAYAIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEp)KaHHEM Kypca (PU3HKH.

Opranusanus NPoOeKTHON U y4eOHO0-HCCIeT0BATENbCKOI 1eITeJIbHOCTH
00yYaroIMXCcs

[IpoexTHass u ydeOHO-HMCCIIEIOBATEIbCKAS ACATEIHHOCTh OOYYAIONINXCS MO ydeOHOMY
npenvetry  «®PuszuMkay  opraHuszyercss ¢ Lenbio  (OPMHUPOBAHMS — UCCIIEOBATEIBCKUX
KOMIIETEHTHOCTEN 4epe3 OCBOCHUE MPUEMOB U METOJ0B HAYYHOTI'O ITO3HAHUA. (DOPMBI ITPOCKTOB:
uH(GOpPMAIMOHHBIE, TBOPYECKHE, HCCIeNoBaTeNbCKUue. B Xoae MPOEeKTHON [esTeNbHOCTH
00yyJaromuecs ¢ MOMOIIBI0 HOBBIX 3HAHUH Pa3pelialoT BRISIBICHHYIO B y4eOHOU TeMe podiemy,
paboTas MHAWBHIYalbHO WU B Tpynmne. MUHU-TIPOEKTHI PEAM3yIOTCS Ha OJHOM Yy4eOHOM
3aHATHW; KPATKOCPOUHBIC TTPOSKTHI OCYIIECTRISIFOTCS B TEUCHHE TIepHoIa PabOTHl HAJl YIeOHOH
TEMOM, MPU ATOM OCHOBHAsI AEATEIHHOCTh MO cCOOPY MH(OpPMALIMKU U W3TOTOBICHHUIO MPOIYKTa
BCICTCA O6y‘-IaIOHH/IMI/IC${ B paMKax BHeyquHOﬁ ACATCIIPHOCTH WX Ha CaMOIIOATOTOBKCE.

[TpumepHBIE TEMBI UCCIIEIOBATENILCKUX M MPOCKTHBIX paboT coaepkatcs B [IpuioxeHun.

Tembl ncciie10BaTEIbCKUX MPOEKTOB MO (PU3UKe
7 kaacc

BnusiHue HEBECOMOCTH Ha )KM3HEAEATEIbHOCTh OPraHU3MOB.
W3mepurenbHble TpUOOPHI OT IPEBHOCTH 10 HAILIUX JHEH.
WNuepuys — npu4yvHa HapyLIEHWsI IPaBUII JOPOKHOTO IBHKEHMS.
Konctpyupyem poHTaHBI CBOMMHU pPyKaMHU.

8 xirace
Kpucrannuzanus napadusa: onpezeneHue TeMrnepaTypbl KpUCTATU3AIH.
Pasznuune temneparyp 3amep3aHusi pacTBOPOB (COJH, caxapa, iioJ1a, MapraHIIOBKH)
CamonenbHble TPUOOPHI 17151 Y4EOHBIX UCCIIETOBAHUM 110 (PU3HKE.

9 kiacce
Bupl I1yMOBOTO 3arpsi3HEHUS U UX BIUSHUE HA )KUBbIE OPTraHU3MBI.
BnusiHue BHEIIHNX 3BYKOBBIX pa3IpakUTENed Ha CTPYKTYpY BOZBI.
BnusiHue rpoMKoro 3Byka M IIyMa Ha OpraHu3M YelloBeKa.
JleiicTBue 3ByKa, MH(PPa3ByKa U yIbTPa3BYyKa Ha )KUBBIE OPTaHU3MBI.
JeiicTBue ynbTpadroseToBOro U3IyuyeHust Ha OpraHU3M YelIOBEKa.




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTnyeckue
n/n NMPOorpamMMbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MHpPa
bu6mmoreka [IOK
1.1 o - 2
WSHia - Hayka O fipupone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICE BEJHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/T TIO3HAHUS 2 1 Bubmorexa [IOK
’ y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. [lepBoHayaibHbIe CBeleHHS] O CTPOEHUM BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
Tpocitie Betectnd https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII 5 | bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe U B3auMo/jieiicTBUE Te
b K
3.1 MexaHnueckoe IBIKEHHE 3 nommorexa 110

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

2 14
3 HEPHILL, Macea, foTHoCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. . 14
33 (una. Brjet cnn https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [Hasnenue. Ilepenaua naBineHus TBEPABIMUA 3 bubnuoreka [IOK
' TeJIaMH, JXUAKOCTSIMH U Fa3aMH https://m.edsoo.ru/7f416194
49 i 5 bubmuoreka [JOK
' ABIICHHE JHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATvocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 [lelicTBHE )KNIKOCTH U Ta3a HA OTPYKEHHOE 7 bub6nuoreka LIOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora u MomHOCTh. JHEprus
5.1 Pabora u MoOIHOCTH 3 brbmiorexa LIOK
. Ta H M
B https://m.edsoo.ru/7f416194
5.2 [IpocThiec MeXaHU3MBI 5 Bubmmorexa LIOK
. ThIE MEXaH
p https://m.edsoo.ru/7f416194
53 M Cas SHEDLIIS 4 bu6mmoreka [IOK
. s OH
eXaHee P https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PezepBHOE Bpems 3
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8 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckne
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TensioBble siBjieHUst
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
. 21 1 5
1.2 Tenonsie mporeccet https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS
)1 OnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tea 7 | bubnnorexa [IOK
’ U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmnoreka IJOK
. IT i i 2 2
2.2 OCTOSIHHBIN DJIEKTPUYECKUI TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
bubmnoreka [IOK
. M 1 1.
23 ATHITHRIC ABJCHIA 6 . https://m.edsoo.ru/7f4181ce
24 S eKTOOMA . 4 bubmuoreka [JOK
. MarHuTHas UHIYKIHS
HEKIP AR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckne (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3znen 1. Mexannueckue siBJaeHUsl
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €T0 10 | bubmuorexa [JOK
' OTIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4ueckue KoJIe0aHUA U BOJHEBI
bubmnoreka IJOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
PRAMIACCRNC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjieKTpOMArHUTHOE TI0JI€ ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE IOJIE U 6 5 bubmuorexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe AIBJICHUSA



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

41 Jax 6 ) bu6mmoreka [IOK
' AKOHBL PACHIPOCTPATICHILE CRETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubanoreka [IOK
. 2
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHToBbIC SIBJICHUA
bu6mmorexa [JOK
. 4 1
5.1 Hcnyckanue u morionieHrue cBeTa aroMOM hitps://m.edsoo.ru/7f4 1 ada6
59 C oo sba 6 1 bubmuoreka [{OK
. H
TPOCHHE aToM P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A
53 ACPHEIC peaidind / ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znea 6. IloBTOpuTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢hu3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTnyeckue
n/n NMPOorpamMMbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MHpPa
bu6mmoreka [IOK
1.1 o - 2
WSHia - Hayka O fipupone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICE BEJHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/T TIO3HAHUS 2 1 Bubmorexa [IOK
’ y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. [lepBoHayaibHbIe CBeleHHS] O CTPOEHUM BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
Tpocitie Betectnd https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII 5 | bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe U B3auMo/jieiicTBUE Te
b K
3.1 MexaHnueckoe IBIKEHHE 3 nommorexa 110

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

2 14
3 HEPHILL, Macea, foTHoCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. . 14
33 (una. Brjet cnn https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [Hasnenue. Ilepenaua naBineHus TBEPABIMUA 3 bubnuoreka [IOK
' TeJIaMH, JXUAKOCTSIMH U Fa3aMH https://m.edsoo.ru/7f416194
49 i 5 bubmuoreka [JOK
' ABIICHHE JHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATvocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 [lelicTBHE )KNIKOCTH U Ta3a HA OTPYKEHHOE 7 bub6nuoreka LIOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora u MomHOCTh. JHEprus
5.1 Pabora u MoOIHOCTH 3 brbmiorexa LIOK
. Ta H M
B https://m.edsoo.ru/7f416194
5.2 [IpocThiec MeXaHU3MBI 5 Bubmmorexa LIOK
. ThIE MEXaH
p https://m.edsoo.ru/7f416194
53 M Cas SHEDLIIS 4 bu6mmoreka [IOK
. s OH
eXaHee P https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PezepBHOE Bpems 3



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

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckne
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TensioBble siBjieHUst
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
. 21 1 5
1.2 Tenonsie mporeccet https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS
)1 OnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tea 7 | bubnnorexa [IOK
’ U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmnoreka IJOK
. IT i i 2 2
2.2 OCTOSIHHBIN DJIEKTPUYECKUI TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
bubmnoreka [IOK
. M 1 1.
23 ATHITHRIC ABJCHIA 6 . https://m.edsoo.ru/7f4181ce
24 S eKTOOMA . 4 bubmuoreka [JOK
. MarHuTHas UHIYKIHS
HEKIP AR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckne (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3znen 1. Mexannueckue siBJaeHUsl
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €T0 10 | bubmuorexa [JOK
' OTIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4ueckue KoJIe0aHUA U BOJHEBI
bubmnoreka IJOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
PRAMIACCRNC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjieKTpOMArHUTHOE TI0JI€ ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE IOJIE U 6 5 bubmuorexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe AIBJICHUSA



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

41 Jax 6 ) bu6mmoreka [IOK
' AKOHBL PACHIPOCTPATICHILE CRETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubanoreka [IOK
. 2
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHToBbIC SIBJICHUA
bu6mmorexa [JOK
. 4 1
5.1 Hcnyckanue u morionieHrue cBeTa aroMOM hitps://m.edsoo.ru/7f4 1 ada6
59 C oo sba 6 1 bubmuoreka [{OK
. H
TPOCHHE aToM P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A
53 ACPHEIC peaidind / ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znea 6. IloBTOpuTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢hu3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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MHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoibHble
padoThI

IIpakTH4eckune
padoThbI

DJIeKTPOHHbBIE IU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoe. SBneHus
npuposl. Pusndeckue sBICHUs

MeXaHI/I‘{eCKI/IC, TCIUIOBBIC, DJICKTPUYCCKHUC,
MAarauTHbIC, CBETOBLIC, 3BYKOBBIC SIBJICHU

du3nyeckre BEITNIUHEI U UX HU3MCPCHUC

Ypok-uccnenosanue "OnpeneneHue HEHbI
ACJICHUS IIKAJIbI U3SMEPUTECIIBHOI'O
npubdopa.”

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHayYHBIN
MeTo mo3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUHU C IIOMOIIBLIO MOJIelIei

bubnnoreka [IOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenosanue "OnpeneneHue
pa3MepoB MaJIbIX TEN."

Crpoenue BemiectBa. OMbITHI,
JTOKA3bIBAIOMINE TUCKPETHOE CTPOCHUE
BEIIIEeCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHME YacTHIl BELIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoBanue «OnbITHI IO
HaOJIIOICHUIO TEIJIOBOTO PACHTUPECHHUS



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

ra3oB»

10 ArperaTHbie COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mexk1y CBOWCTBaMHU BEIIECTB
1 B Pa3HBIX arperaTHBIX COCTOSIHUSX U HX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexannueckoe nBUkeHUE. PaBHOMEpHOE 1 bubmnoreka [IOK
HEPaBHOMEPHOE JIBHIKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [{OK
13 Cropocts. EXMHHLEL ciopocTh https://m.edsoo.ru/ff0a079c¢
14 Pacder myT ¥ BpeMEHM IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
Huepnus. 3aKoH UHEPITUH.
15 B3a1/II)1\L/110L[eI7ICTBI/Ie Tenp:(lalc MpUYUHA bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
U3MEHEHUSI CKOPOCTH JIBUKECHHUS TET
[ImoTHOCTH BemecTBa. PacueT macchl u bubmuoreka [JOK
16
o0beMa Teja 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeaeneHue
IUTOTHOCTH TBEPJIOTO TETIa
13 Pemenne 3agay mo teme "I1moTHOCTH bubmnoreka [IOK
BellecTra" https://m.edsoo.ru/ff0al23¢
19 Cuia Kak XapaKTepUCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabora «3yuenue
20 3aBUCHUMOCTH pacTsKeHUs (IedopMarim)
MPYKUHBI OT TIPHIIOKEHHOW CHITBD)
21 SIBnenne Tarorenus. Cuia TSHKECTH



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378

CBs3b MEXKy CUJION TSYKECTH U MacCon

” B p bubnmnorexa [JOK
tena. Bec Tena. Pemenue 3agau o reme
" " https://m.edsoo.ru/ff0al778
Cuiia Tsxectu
73 Cuia TsSDKeCTH Ha APYTHX TJIaHeTaxX. bubnuorexa [JOK
Ouznyeckre XapakTepUCTUKU TUIaHET https://m.edsoo.ru/ff0al1502
bubnnoreka [IOK
24 N3mepenue cuit. JluHamomer
P a P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HesecomocTs
https://m.edsoo.ru/ff0al778
26 CIio’)keHue ABYX CHJI, HAMPABJIEHHBIX 110 bubmuoreka [{OK
0JIHOM mpsimoii. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3aa4 no teme
"PaBHOelicTBYIOMIAs CHIT"
73 TpeHue CKOJIbKEHUs U TPEHUE TIOKOSI. bubnuoreka [JOK
TpeHue B npupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
79 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [IOK
CHWJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemienue 3a1ayu Ha onpeaeneHue
PaBHOACHCTBYIOIIEH CHJIBI
Pemenue 3anau mo Temam: «Bec Tenay,
31 «I"paduueckoe n3o00pakeHue CUIDY Bubnuorexa LOK
it u HUE CHID),
P Up https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYOIIAS CHID)
KonTponbHas pabota no Temam:
32 «Mexanunueckoe ABIKeHue», «Macca,

IJIOTHOCTB», «Bec TCIIa», ((Fpa(i)I/I‘ICCKOe



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

I/1306pa>KeHI/Ie CHII», «CHIIBD

1 JaBnenue. CriocoObl yMEHbILIEHUS U bubnnorexa [JOK
YBEJIMYEHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBiieHue ra3za. 3aBUCUMOCTbD JIaBJICHUS ra3za bu6mmoreka [{OK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHHUs TBEPBIMU TEIAMH, bu6mmoreka [IOK
SKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubmuoreka [{OK
JIEHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/laBieHue B bu6nmorexa [JOK
SKMIKOCTH U rase. 3axoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 Coobmarompecs cocy st https://m.edscI)_E).ru/fan297O
39 I'mppasinueckuii npece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM KUIKOCTHBIN
HacocC
Atmocdepa 3emnu. [puunnel
41 CYIIIECTBOBAHUS BO3AYIIHON 00OIOUKH bubnmoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUSI OT BBICOTHI HAaJl YPOBHEM MOPS
42 Bec Bozmyxa. ATmochepHoe qaBiieHne E;f::?/ﬁiﬁisi(.)rf/ ff0a2bsa
13 W3mepenne atmocdepHoro aasineHus. OnbIT bubnmorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHUS OT bubmuoreka [{OK

BBICOTHI HaZl YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

bapometp-anepoua. AtmochepHoe

Bbu6mmorexa [JOK

45
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau o Teme "AtmocdepHoe
nasienne"
eMCTBHE KUIKOCTH U Ta3a Ha
47 A g A bubmuoreka [JOK
MOTPY>KEHHOE B HUX TEI0. ApXUMEI0BA
py p a https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopHas padora «OnpeneneHne
43 patop pv vp a . Bbu6mmorexa [JOK
BBITAJIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEH Ha
y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B KUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnmemoBanne 3aBUCHMOCTH Beca Tella B bubmuoreka [JOK
BOJI€ OT 00bEMA MOTPYKEHHON B )KUJIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEIa»
bubnnoreka [IOK
50 IInaBanue Tea
https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U
onpeJeraeHue e€ rpy30no bEMHOCTH"
Pemenue 3amayg mo temam: «IInaBanme
57 B 8 N bubmuoreka [JOK
cynoB. Bo3agyxomnasanuey, «/laBienue
A » . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEH U Ta30BY
bu6mmoreka [IOK
53 Mexanunueckas padora
P https://m.edsoo.ru/ff0a3{82
Bbu6mmorexa [JOK
54 MomHocTh. EquHuIe MoHocT!
https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "PacuéT MOIHOCTH,



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
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pa3BUBaeMOM MpHU MOABEME 1O JeCTHUIIE"

[IpocTsie Mexanu3msl. Peryar. PaBHoBecue

56
CHUJI Ha phluare
KonTponbHas pabota no Teme «JlaBnenue
57 TBEPABIX TEJN, KUAKOCTEH U ra30B» /
Bcepoccuiickas npoBepouHas paboTa
PesepBHblii ypok. Pabora ¢ Tekctamu o
TeMe «/laBieHue TBEPBIX Te, JKUIAKOCTEH bubnmorexa [JOK
58 .
u ra3oBy» / Beepoccuiickas mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Peruaru B TexHuke, OBITY U IPUPOJIEL.
59 JlaGopaTtopHnast pabota «};/ICCJfCZ[IZ)BaHI/IC 0.5 bubnrorexa LOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3ana4 1o teme «Y CIOBUA bu6mmoreka [{OK
paBHOBECHSI pplUara» https://m.edsoo.ru/ff0a48a6
KoaddumumenT none3Horo neicTBus
61 Mmexanuzma. Jlaboparopuas padota 0.5
«3mepenue KII1/] HaKTOHHOM TIIOCKOCTH»
6 Pemenue 3amau mo reme "Pabora, bubmuoreka [JOK
MortHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnnorexa [IOK
NOTEHLMAJIbHAS SHEPIUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs MEXaHUYECKON YHEPTrun Bubnuorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
65 "JKCIEPUMEHTATIBHOE OIPEIEIEHUE 1

M3MEHEHUS KHHETHYECKON 1



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

MOTCHITUATBHOM SHEPTHH MPU CKATHIBAHUH
TeJla IO HAKJIOHHOM IIOCKOCTH"

KonTponsnas pabora no teme «Pabora u

66 MOIITHOCTb. DHEPT U 1
67 PesepsHblit ypok. Pabora ¢ Tekctamu 1o | bubnuoreka [IOK

TeMe "MexaHudeckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1

teme "PaGora. MomHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoanuecTBO 4acos

JJIeKTpPOHHbIe NN (ppoBbIe

Ne ni/m Tema ypoka Konrtpoabnbie | IlpakTuueckne | 00pasoBaTebHbIE
Beero padoThI padoThI pecypchl
HOBHBIE TIOJIOXKCHHS MOJICKYJISIPHO-
1 I(()I:H;)TI/I‘-IG‘ZKO(;I (T)eoe;ym u Icz)lxeori]HTEHZ 1 brbmorexa HOK
T — https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
3 Mopenu TBEPAOTO, JKUJIKOTO U | bu6muoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPOTO, KHUJKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIeCTBa Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KHMHETHUYECKOU TeOpUH
5 Kpucrannmaeckue u amopdHbIe Tena 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KalWUISIPHOCTb. | bubnuoreka LIOK
[ToBepxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennmoBoe pacupeHue u cxxaTue 1 bromiorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpaTypbl CO 1
CKOPOCTBIO TETJIOBOTO BUKEHHS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs | bubnuoreka LIOK
BHYTpPEHHEHN 3HEepTruu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bryet Temutonepe /i ! https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

11

Ypok-koudepennus "IIpakTnueckoe

HCITOJIb30BaHNE TEIUIOBEIX CBOMCTB BCUICCTB

Y MaTepUaJIOB B LIEJSIX dHeprocoepexeHus "

bubnuorexa [JOK
https://m.edsoo.ru/ff0a65¢c0

12 KonuuectBo TermnoTsl. Y aenbHast bubnuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnuotexa [JOK
TermnooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "VccnenoBanue
bubnmnorexa [JOK
14 SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBaHUU _ i
XOJOHOI H ropsueii Boxbr" https://m.edsoo.ru/ff0a6a98
Pacuer koau4uecTBa TEILIOTHI,
15 HEO0OXOAMMOTO /IJIsi HarpeBaHUs Tea u
BBIJICIISIEMOTO MM TIPH OXJIAXKICHUN
16 JlaGopatopHnas pabora "OnpeneneHue bubmuoreka [IOK
yAEIbHON TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y JeIbHasl TEIIoTa bubnunoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepIEBaHUE
bubnmoreka [JOK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TeIUIOTa »
- https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabora "OnpezneneHue bu6muoreka [IOK
yAeJIbHOM TEIUIOTHI MJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHICHCAIIUS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora Bu6nmotexa LIOK
21 napooOpa3oBaHuUs U KOH/ICHCAIIUH.

3aBUCUMOCTb TEMIEPATypPhbl KUTIEHUS OT

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0

aTMOC(bepHOFO JaBJICHUA

Bnaxxnocts Bo3nyxa. JlabopaTophas pabora

but6mmoreka [JOK

22 "OnpeneneHne OTHOCUTENHHON BIAXKHOCTH
P | https://m.edsoo.ru/ff0a7628
BO3/yXa
oy Pewrenue 3amau Ha onpeneneHue
BIIQXKHOCTH BO3JIyXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CropaHus
)5 KII/ TermoBoro neurarens. TemnoBeie bu6mmoreka [JOK
JBUTATEIH U 3alUTa OKPY’KAIOLIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aK0H COXpaHEHHUsI U MIPEBPALICHUS
SHEPTUU B TEIUIOBBIX Ipolieccax
IToaroroska Kk KOHTPOJILHOM padoOTE 11O
" P P bubnnoreka LIOK
27 teme "TemnoBsle siBiieHus. M3meHeHue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHH BelllecTBa
KonTponbhas pabota no teme "Temnossie
but6mmoreka [IOK
28 siBICHUS. VI3MeHeHne arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI! BelllecTBa
79 Dnextpuzarus Ten. [[Ba poaa
AIEKTPUIECKUX 3aPsI0B
30 VYpok-uccnenoBanue "IaeKTpU3aLys TEI
WHAYKIHEH U IPU COMPUKOCHOBEHHUH"
31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
30 Dnektpuyeckoe noie. HanpsikeHHOCTh bu6mmoreka [{JOK

QJICKTPUYCCKOTO ITOJIA. HpI/IHLII/Il'[

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628

CYIICPIO3UIHNHU IJICKTPHICCKUX ToJieit

Hocurenn QJICKTPHUYCCKUX 3aps10B.

33 .
DneMeHTapHbIi 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka IIOK
COXPAHEHUs AIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8et6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuoreka LIOK
NEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUIESCKHM TOK, YCIIOBUS €ro
36 cymeciBOBaHm. HCTSIQHHKH Bubnrorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS BIIEKTPUUECKOTO TOKA Bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccrnenosanue "Jleiictue
38 JIEKTPUYECKOTO T10JIsl Ha IPOBOAHUKH U 1
JTUAJIEKTPUKA"
19 DIEeKTpUYECKU TOK B METaJLIax, bu6mmoreka [{JOK
KHUIKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1enb 1 €€ COCTAaBHBIC YaCTH
Cuna Toka. JJaboparopHas pabota bubmuoreka [IOK
41 0.5
"U3mepenue u peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonpTMerp.
42 Ha60pzT0pHa${ pa6OIT)a "H3mepenue u " 0.5 Bubamorexa HOK
| https://m.edsoo.ru/ff0a9%¢14
perynupoBaHue HaMpsHKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y ACIBHOE bu6muoreka [IOK
COTIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas paboTa "3aBUCUMOCTh 1 bubnmnoreka [JOK

QJICKTPHUYICCKOI'O COIIPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6

MMpOBOAHHKA OT €ro AJIMHbI, INIOIIAaI1
IMOIICPECUYHOr0 CCUYCHUA U MaTepHana"

3aBUCHMOCTE CUJIBI TOKA OT HaIps>KCHUA.

but6mmoreka [JOK

45
3axon OMa 1 ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 bubnuotexa [JOK
pEe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenpbHOE U TAPAILICIIEHOE
COCIMHEHUS POBOTHUKOB
Jlaboparopuas padota "IIpoBepka npapmiia
43 CJI0’KEHUS HANPSHKEHUM TIPU bubnuoreka [JOK
MOCJIEI0BATEILHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka mpasuia
49 cp pOKa . a anpe PO P bubmuoreka [JOK
JUTSL CHJTBI TOKA TIPH TT JICTEHOM
P Tap | https://m.edsoo.ru/ff0aadle
COEZMHEHUH PE3UCTOPOB
Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
50 0 A P bubmuoreka [JOK
Ma JUTs Pa3IMIHOTO COSTUHEHHMSI
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaboTa 1 MOITHOCTB AJIEKTPHUYECKOTO TOKA. bubmuoreka [IOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabora "OnpenencHue bubmuoreka [IOK
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKHUE IIETTH U TOTPEOUTEITH
p B H p but6mmoreka [JOK
53 AJIEKTPUYECKON 3Hepruu B ObiTy. KopoTkoe

3aMBIKaHHEC

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

54

IlocTossHHBIE MarHuThbl, UX BSaHMOﬂeﬁCTBHC

VYpok-uccinenoBanue "M3ydenue nonei bubnuoreka [JOK
55 " 1
MMOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe noJie. MarHuTHOE 1moJie 3eMiiu bubmunoreka [JOK
Y €ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DJIEKTPUUECKUE 3apsbl. bubnuoreka [JOK
57 .
3apspKeHHBIC TeJla M MX B3aUMOJICHCTBUSI. https://m.edsoo.ru/ff0abd2c
[TocTosAHHBIN 3JIEKTPUIYECKUI TOK"
KonTponbhas pabota no teme
"9
JICKTpHUYECKUE 3apsiabl. 3apsDKeHHBIC Tela
p B p p . but6mmoreka [{JOK
58 1 UX B3auMoJeicTBUS. [ToCTOSTHHBII
5 " . https://m.edsoo.ru/ff0abeal
anekTpudeckuil Tok" / Beepoccuiickas
poBepoyHasi pabora
PesepBubIit ypok. PabGoTta ¢ TekcTamu mo
p" P . . bubnuoreka LIOK
59 teMe "[locTosHHBIN 2neKTpuYecKkuii Tok" /
5 https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas nmpoBepouHas pabota
OmneiT Opcrena. MarHuTHoe mnosie
p bubmunoreka [JOK
60 JIEKTPUYECKOr0 TOKa MaruutHoe nosie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHue JIeKTPOMAarHUTOB B TEXHHUKE.
P P " " bubnnorexa [IOK
61 JlaGopartopHas padota "M3ydeHue aeiicTBus 0.5
\ https://m.edsoo.ru/ff0ac74a
MarHMTHOTO MOJIS Ha MPOBOAHHUK C TOKOM
DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcronb30BaHue dIEKTPOBUTATENCH B
. p bubnuorexa [JOK
62 TEXHUYIECKHX YCTPOWCTBAX M HA

Tpancmnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue 1 u3yueHue paboThl

https://m.edsoo.ru/ff0ac86¢



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

3JIEKTpOJABUTATEIS "

OmnerTel @apazest. 3akoH

63 AJIEKTpOMarHuTHOW MHAYKIMU. [IpaBuiio 1
Jlenna
OnexrporerepaTop. CriocoOb! MOTydeHUS
64 MEKTPHYECKOHN SHEPTUU. DIEeKTPOCTAHIUN 1
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU
[ToaroToBka K KOHTPOJIBHOM paboTe Mo
65 TeMe "DJIEKTPUYECKUE U MarHUTHBIE 1
SIBIICHUS"
66 KonTponbhas pabota no teme 1 bubnmnoreka [JOK
"DneKTpuuecKre U MarHUTHbIE sIBJIeHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o | bu6muoreka [{IOK
teMe "TeruoBble siBiIeHUs" https://m.edsoo.ru/ff0acc5e
68 PezepBHblii ypok. Paborta ¢ TekcTamu mo 1
Teme "MaruuTHbIe SABJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KJIACC

KoanuecTBO 4acos

JJIeKTpOHHbIe U (ppoBbIe

Ne n/m Tema ypoka B Kontpoabnbie | IlpakTuueckne oOpa3oBaTe/ibHbIE
cero
padoThbI padoThI pecypchl
1 Mexanuueckoe IBKeHne. MaTepuanbHas 1
TOYKA
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 1
MEXAHUYECKOTO JIBIKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMOJIMHEHHOE ABMKEHUE 1 bubmorexa IIOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
4 nBkeHue. CpeHsiss U MTHOBEHHAs 1
CKOPOCTb
5 [IpssMonMHEHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [{JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO IBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGoparopHas pabora "Omnpenenenue
7 CKO pe . e 211) a opcxo €HHO 1 1 bubmorexa OK
HU TeJIa IPU PaBH HHOM
YEKOP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JBIKEHUH 110 HAKJIIOHHOW IIJIOCKOCTH
8 CBoOoanoe nmagenue tei. OneiTel [ anunes 1
PaBHOMEpHOE ABMIKEHUE 10 OKPYIKHOCTH.
9 IIepuo \ acToTa oOpaliie pJ}; erHa: 1 bubmmorexa I[IOK
HOJ ¥ YaCTOT menus. Jluneitnas u
p P https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK

11 [Iepssiit 3axk0oH HproToHa. BekTop cuibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnuorexa LIOK
PaBHOelicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetotona. Cynepnosunus bu6muoreka [IOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1ay Ha MpUMEHEHHE 3aKOHOB bu6mmoreka [{JOK
Herotona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka }]?:tlg:f;/;r.eeliic.):: Iff0acca?
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bu6mmoreka [{JOK
KECTKOCTH TIPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cna Tpetis https://m.edsilc).ru/ ff0af738
19 Pemenue 3anau no reme «Cumna TpeHUSD) bubmmorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [{JOK
K03(uLmeHTa TpeHus CKOIbXKeHHU" https://m.edsoo.ru/ff0af8be
71 Pemmenne 3agad mo reMme "3akonsl HeroToHa. but6mmoreka [IOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22| mrorenas Yeropenns cncionmons Euomorexa LLOK
- https://m.edsoo.ru/ff0af044
Ypok-koH(pepeHtus "[IBIKEHUE TET BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeuHas

cucrema). ["amaktuxu"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612

Pemenne 3agad mo teMme "Cuiia TSHKECTH U

bu6mmoreka [JOK

24
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
[IepBast kocmu4eckas CKOPOCTb. bubnuoreka LIOK
25
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOR TOUYKH.
%6 AbcomotHO TBEpI0E Teno. PaBHOBecHe bubnuoreka LIOK
TBEPIOTO Tela C 3aKPEILIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
PaBHOBecHe MaTepUaTbHOR TOYKH.
27 AbcomoTHo TBEPI0€E Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIIEHHON OChI0
BpaieHus. MomeHT cuiibl. LIeHTp TshxecTn
)3 Pemenne 3agaud mo reMe "MOMEHT CHIIEL. but6mmoreka [IOK
LenTp TsmKECTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe
29 "MJI P P bubmoreka IIOK
€XaHUYECKOEe JIBUKECHHE.
N 8 " https://m.edsoo.ru/ff0b0408
B3aumonelicTBue Ten
KonTponbnas padota no teme
30 ™M P P bu6mmorexa IIOK
€XaHUYECKOE JIBUKECHHE.
N 8 " https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbe Tena. Umnyibsc cuiibl. 3aKoH
31 4 4 v bubmuoreka [JOK
COXPAaHEHHUS UMITyJIbca. YTIPYTroe U
P g . by https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOJICICTBHIE
1 Pemenue 3anau no Teme "3aKoH cCOXpaHEHUSI bu6muoreka [IOK
umnyJssca' https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepeHius "PeakTHBHOE IBIKCHHE

B MPUPOJIE U TEXHUKE"
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bu6mmoreka [JOK

34 M 0
CAMITCCKa paboTa H MOMHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bu6mmoteka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJA 10 TOPU30HTAITBHON
TIOBEPXHOCTHY
37 Cs3b aHepruu U padoTsl. [loTeHIansHas
SHEpPTrus
18 Kunernueckas sneprus. Teopema o bubnuoreka LIOK
KUHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaboparopHas pabota «3yueHue 3akoHa bu6mmoreka [JOK
40
COXPaHEHHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe NIBMIKEHHE U €TO but6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
47 3aryxaromue Konebanus. BeiHyKIeHHBIC bu6mmoreka [{JOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuuecKui U NPy KUHHBIA MAsITHUKU
Ypok- 3
| e
pHoA https://m.edsoo.ru/ffOb197a
MPYKUHBI ¥ MAacChI TPy3a»
45 [IpeBpaiieHne sHEPrun NpU MEXaHUYECKUX
KOJIe0aHUIX
46 JlaGopartophas pabota «Onpenenenne bubmumoreka LIOK

Y4aCcTOTHI U TIepro/1a KoieOaHui

https://m.edsoo.ru/ffOblaec
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MAaTEMATUYCCKOI'O MassTHUKAa»

JlabopaTtopHas pabora «M3mepenue

but6mmoreka [IOK

47
YCKOpEHUs: CBOOOIHOTO MaICHUS. » https://m.edsoo.ru/ffOb197a
Mexanunueckue BoJaHbI. CBOMCTBa
bubmuoreka [JOK
48 MeXaHU4ecKuX BoJH. [IponosbHble u
P https://m.edsoo.ru/ff0b21fe
HOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEPAOM Teiie. CelicMUYeCKUE BOTHBI"
50 3Byk. PactipocTpanenue u oTpaxeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
5 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
53 Ypok-koHpepenus "YnbTpa3Byk u bu6mmoreka [JOK
uHpa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MonroroBka K KOHTPOJIBHOU pabOTeE MO TeMe
bub6mmoreka [JOK
54 "3aKoHbI cCOXpaHeHUsl. MexaHnueckue
5 | https://m.edsoo.ru/ff0b25{0
KOJIeOAHUS ¥ BOJIHBI
KonrtponbHas padota no Teme "3aKoHbI
coxpaHeHMs. MexaHu4yeckue KoneOaHus u
55 M 0
BOJIHBI"
56 ONEKTPOMAarHuTHOE MOJIE. bubnuoreka LIOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "llkana Bubmiorexa [[OK
58 3JIEKTPOMATrHUTHBIX BOJIH. MCIob30BaHue

SJICKTPOMATHUTHBIX BOJIH JJISA COTOBOM

https://m.edsoo.ru/ff0b2fe6
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cBs3n"

VYpok-uccnenosanue "M3yueHue cBOCTB

bu6mmoreka [{OK

59 3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
P " https://m.edsoo.ru/ff0b2c6e
MOOHIIBHOTO TeedoHa
60 Pemenue 3a1ay Ha onpeieieHne YacTOThl U
JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DJIEKTPOMAarHuTHAas IPUPOJIa CBETA. bubnuorexa [JOK
CxkopocTth cBeTa. BoHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounnku cBeta. [IpsmonuHeitHoe
6 P 3 C bubmuoreka [JOK
acrpocTpanenue cera. 3atmenust CoiHia
pactipoctp https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
63 P P but6mmoreka [IOK
3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKECHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBeta. 3aKOH NPEITOMIICHUS bubmuoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEeHHEE OTpaKEHUE CBETA.
TP P bubnuoreka [JOK
65 Hcnonp3oBaHKe NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpaXeHUS B ONTHUYECKHUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJjia MPEeIOMJICHHS] CBETOBOTO
Jyda OT yIJia MMaJIeHus Ha rpaHuIle "BO3ayX-
cTekiao""
VYpoxk-koHpepenuus "Vcnonabp3zoBanue
67 MOJIHOT'O BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
68 JInazel. OnTHYecKas cuiia JIMH3bI bubnuoreka [JOK
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https://m.edsoo.ru/ff0b3{2¢

bu6mmoreka [IOK

69 [MocTpoenue nzo0pakeHuit B TMH3aX hitps://m.edsoo.ru/f0bddda
JlaboparopHas padota "Onpenenenue
70 (bOKyEHorI()) pacSTogHm{ u orr)ITIII/IquKOI?I CHUTBI Bubmiorexa LIOK
~ https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3b1"
Ypok-koHpepenus "OnTudeckue bu6mmoreka [JOK
71
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmiorexa LIOK
https://m.edsoo.ru/ff0b4684
7 VYpok-koHpepenmus "Jlepextsl 3penus. Kak
COXpPaHUTh 3peHue"
Paznoxenue 6enoro ceera B ciekTp. OIBITHI
74 Herorona. Crnoxenue CHeKTpaJ'IBHLII)X bubamoreta LIOK
https://m.edsoo.ru/ff0c0f4c
1BeToB. Jlucnepcus csera
JlaboparopHas pabota "OnbITHI 10
75 pasioKkeHuIo 0eIoro cBeTa B CIEKTP U bubnuoreka LIOK
BOCIIPUATHUIO LIBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IeHUH yepes3 [IBETOBbIe (hUiIbTph"
VYpoxk-npaktukym "BosHOBBIE CBOMCTBA
76 CBeTa: IucIepcusi, MHTepPEpeHITUST U
nudpakmus"
77 Omnsitel Pe3epdopaa u ruianerapHas Moieb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozaens aroma bopa
79 Hcnyckanue 1 MorjoueHue cBeTa aTOMOM. bubmuoreka [IOK

KBanThI. JInHEHYaThIE CIIEKTPHI

https://m.edsoo.ru/ff0c144c
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Ypok-npaktukyMm "HaOmroaeHue CrieKTpoB

bu6mmoreka [JOK

80 ucrnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI brbmorexa ITOK

https://m.edsoo.ru/ff0c1672

20 Crpoenue atomHoro sjipa. Hykinonnas bubnuorexa [JOK
MO/ICJIb https://m.edsoo.ru/ff0c18ac

83 PanuoaktuBHbIe peBparnieHus. Mzoromnsl I]jtptlgsjil;l/ﬁ:;as?o(.)rﬁ/ ff0clald

84 Pemenue 3agau no treme: "PagnoakTUBHbBIE bubmuoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana

26 Ypok-koHpepeHnus "PagnoakTuBHBIC bu6mmoreka [{JOK
U3Ty4YeHUs B PUPOJIE, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHsble peakiuy. 3aKOHbI COXpPaHEHUS bu6mmoteka [{IOK
3apsIIOBOTO ¥ MAacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MaccChl bubnuorexa [JOK
Y SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o teme "Anepusbie
peakuun"

90 Peakuun cuHTe3a U neneHus Saaep. bu6nuoreka IIOK
Wcrounuku sHeprun CosHua U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus "AnepHast sSHepreTuka.

91 JleficTBHS paguOAKTUBHBIX U3Iy4YECHUN Ha
JKUBbIE OpraHU3MBbI"

o | T e o o

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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saBJjeHusd"

KonTponbhas pabota no teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DNeKTpOMarHuTHbIEe BOJIHBL. KBaHTOBBIE
ABIEHUA"
[ToBTopenue, 0600menue. JlabopaTopHbie bu6mmoreka [JOK
94 n =4 n
pabotsl o Kypcey "BzaumoneiictBue ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o0o6mcHue. Pemenue
95 acquII){Hx u KaquI:BeHHBIX 3a/1a4 1o TeMe BuGmmorexa LIOK
E) | 8 https://m.edsoo.ru/ff0c2572
TennoBsle poLeccsl
IToBTOpenue, 00600menue. Penienne
96 P . B bubmuoreka [JOK
ACUCTHBIX U KQYECTBCHHBIX 3a/1a4 110 TEME
ﬁ) o 8 https://m.edsoo.ru/ff0c2a22
KIIJI TenioBBIX ABUTATEICH
IToBTopenue, o0o6mIcHuE. Pemenue
97 acue p a ecIII e 3a7a4 10 TeMe brubmiorexa LIOK
YETHBIX M KAYECTBEHHBIX 9 [10 TEM
E) " A https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK
[ToBTOopenue, 0600meHue. JlabopaTopHbie bubmuoreka LIOK
98 n n
pabotsl o Kypcy "CBeTOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
IToBTOpenune, 0000menne. Pabora ¢
99 eKC ap 0 TeMe ‘L‘ga OHBI COXpaHe Bubmiorexa LIOK
TEKCTaMH TI0 TEM KOHBI COXPaHCHUS B
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTopenue, 0600menue. Padora ¢ bu6nuoreka IIOK
TekcTamu 1o Teme "Kosebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, 00o0menue. Padora ¢ bubmuoreka LIOK
TekcTaMu 1o Teme "CBeTOBbIC SIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabora ¢

TekcTtaMmu o Teme "KBaHToBas u siaiepHas
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busnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM
OBPA30OBATEJBHON MTPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI0 00111ero 00pa3oBaHus

1.1

HUCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUA

1.2

pas3iinmuaTtb ABJICHUA I10 OIMMCAHHUIO HUX XaAPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXaroIleM MUpe, B TOM 4Hclie (pU3NYECKUE SBJICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/a4dy B y4eOHYIO, BBIACIATDH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBICHUN

1.4

OIMMCbIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-IGCKI/I€ SABJICHUS,
HUCIIOJIb3YA (bI/ISI/I‘{eCKI/Ie BCIIMYHHBI, IIpX OIIMCAHHUHU IIPABUIIbBHO

TPAKTOBATH (1)H3H‘ICCKHI>'I CMBICJI HUCIIOJIB3YEMbIX BCIIMYMUH, HX

0003HaYCHMSI U €IMHUIIBI (PU3HUUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,

CBS3bIBAIOIME JaHHYI0O (PU3MUYECKYI0O BEIUYMHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOKMCTBA Tel, (U3NYECKHUE SBICHHUS W IPOIECCHI,
UCTIONB3YSl M3YyYCHHBIC 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
(bOpMYITUPOBKY
BBIpQXCHHE

3aKOHa MW  3aIucChiBaThb €ro MaTreéMaTHU4YCCKOC

1.6

OOBSICHATH (PU3UUECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TeN, B TOM
qyucie W B KOHTEKCTE CHUTyallud MNpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISABIATh HPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JOrMYecKux MmaroB ¢ omopoid Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neCTBUS, UCHOIB3Ys 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIONTNE (DU3UIECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a

YCJoBUs  3aJa4dM  3allUCbIBATH  KPATKOC  YCJIOBHC, TIOACTABJIATH




¢buznyeckue BeNWYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIE, HEOOXOAUMBIC JIJISl PEUICHUs 3a7a4, OlICHUBATh

PEATUCTUYHOCTD MOJTYYCHHOW (PU3NUECKON BETUINHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MpPU MOMOIIH
¢u3nuecKkux METOZOB, B OMNHMCAHUM HUCCIIEAOBAHUS  BbIIEIATH
IpoOBepsieMOe  MpEANoiokeHue  (TUIoTe3y),  pa3iudarb U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3ysnbTaT, HAXOJUTh OIIMOKU B

XOJE€ OIIbITa, A€JIaTb BBIBOABI 110 €T0 PE3yJibTaTaM

1.9

MNPpOBOAWTL OIBITBHI 110 Ha6JIIOIIeHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU WU
(GU3MYEeCKUX  CBOWMCTB  Tel:  (opMynmMpoBaTh  IPOBEpsSEMbIC
MPEINONOKEeHUsl, CcoOUpaTh  YCTAaHOBKY W3  MPEIIONKEHHOTO

000pyA0BaHus, 3alIUCHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TIPSIMBIE M3MEPEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX W
uGpPOBBIX MPHOOPOB, 3aMHUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

NPOBOJIUTH  MCCJIEJOBAHME  3aBUCUMOCTH  OAHOM  (pU3UUECKOM
BEJIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM IPSMBIX H3MEPCHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOI'O MCCIEIOBAaHUS, COOMpPAThH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIIENYs NPEIIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yNbTaThl IOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE TIPEJIOKEHHBIX TaOIUI] ¥ TpaUKOB, Ae7TaTh BHIBOIBI

I10 pE3yJibTaTaM HUCCICOOBAaHUA

1.12

IMPOBOAUTE KOCBCHHBIE HN3MCPCHUSA (I)I/ISI/ILICCKI/IX BCJIIMYUH, CJICOAYyS
HpeIlHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBITTIOJTHCHUU H3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYHUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,I[aTI> npaBujla TCXHHUKH 0€e30I1aCHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BATh INPUHLUIBl JIEUCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMHMCaHUS,
UCIONB3YySl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUM U

H606XO,Z[I/IMBIG (I)I/ISI/I‘IGCKI/IG 3aKOHBI U 3aKOHOMCEPHOCTU

1.15

NPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUMIO O MpUMEpPax)

NPAaKTUYECKOT0 MCTOIb30BaHUs (PM3NUYECKUX 3HAHUHA B IOBCEAHEBHOM




KM3HM i obecriedeHus: 0€30MacHOCTH IMpH  OOpallleHHH C
npubOpaMu U TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS 37I0POBbS U

coOII0ACHHSI HOPM KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karollen cpeie

1.16

OCYUIECTBIISATh OTOOP MCTOYHUKOB MHGpopManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATE MH(OpMaIMIO, KOTOpasl SBISETCS MNPOTUBOPEUYMBON WM

MOJKET OBITh HEIOCTOBEPHOM

1.17

HUCIIOJIB30BAaTh npu BBIITOJIHCHHU U 3aﬂaHHﬁ

JIUTEepaTypy

pecypesl
npuéMaMy KOHCIIEKTUPOBAaHMsSI TEKCTa, IpeoOpazoBaHusl HH(OpMALIUU

y4eOHBIX

HAYYHOTOIYJIIPHYIO ¢u3znueckoro - coaepKaHus,

CIIpaBOYHBIC  MaTCpHAJIbI, CETHU I/IHTepHeT, BJIaJCTh

W3 OJHOM 3HAKOBOM CHUCTEMBI B APYyTryro

1.18

CO31aBaThb COOCTBEHHEIE KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6HI€HI/I$I

Ha ocHOBe 2 — 3 HCTOYHUKOB MHPoOpMAIUU (PHU3UIECKOTO
COJIep’KaHus, B TOM 4YMcJe MyOJMYHO JeNaTh KpPAaTKHe COOOIIEHUs O
pe3ynbTaTax TPOCKTOB WM Y4YeOHBIX HCCICJOBAHHUMA, TMPU OSTOM
rPaMOTHO HCIIOJIb30BaTh HM3YYEHHBIM IMOHITUHHBIA anmapaTr Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSCHTaI_IHeﬁ

1.19

IIPU BBIMOJHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeensiTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33J]a4aMU,
CIIEIUTh 3a BBEIITOJHEHHEM IIIaHA JCWCTBHM, aJeKBaTHO OILICHHWBATH

COOCTBEHHBIH BKJIal B JCATCIBHOCTbL TIPYIIbI, BbICTPAHNBATH

KOMMYHUKATHBHOC B3 aHMOHGﬁCTBHe, YUUThIBaA MHCHUEC

OKPY’KarOIIHNX

8 KJIACC

Kon
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HUCIIOJB30BAaTh IIOHATHUA

1.2

pas3iindaTtb ABJICHHUA I1I0 OIMMCAHHUIO HUX XaPAKTCPHBLIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘-ICCKOG SIBJICHUC

1.3

pacrio3sHaBaTb NPOABJICHUC HN3YUYCHHBIX (1)I/ISI/II-IGCKI/IX SIBJICHUM B




OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) QU3HUUECKUX SIBICHUI

1.4

ONMCHIBATh H3Y4YCHHbIE CBOMCTBA Tel U (PU3MUECKHE SBJICHMUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, IPU ONHMCAHUM IPABHIBLHO
TpakTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
0003HaYeHHSI U €UHUIIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYI0O (PU3MUYECKYI0O BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/I‘-IGCKI/IX BCINYNH

1.5

XapaKTCpU3OBaTh CBOMCTBaA TCII, (I)I/I3I/IHCCKI/IC SIBJICHUSA W TIPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIpXM OJ3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa H  3allMCbIBaTb €ro MaTreéMaTH4YCCKOC

BBIpaXCHHE

1.6

OOBSACHATH (PM3MUECKUE MPOLIECChI U CBOMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE CHUTyalluid NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX IIAaroB ¢ MOMOMIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX SIBJIGHI/Iﬁ, (1)H31/I‘ICCKI/IX 3dKOHA WJIX 3aKOHOMCPHOCTH

1.7

pemiath pacy€THbIe 3a1aud B 2 — 3 NEUCTBUS, MCHOJb3Ys 3aKOHBI U
(bopMyIIbl, CBSA3BIBAIONINE (DU3NUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/1a4M 3allMChIBAaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK
JAHHBIX Ui pELIeHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTH pacd€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHWe (PU3MYECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MHpPU HMOMOIIH
(bU3UUEeCKUX METOJ0B, UCIIOb3Ys ONMCAHUE UCCIICOBAHMSI, BBIIEIATh
IIPOBEPSIEMOE TPEIAIIOJIOKEHUE, OLICHUBATh IIPABUIIBHOCTB IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIETATh BBIBOIBI

1.9

IPOBOJUTH ONBITBl 10 HAOMIOAECHUIO (PU3MUYECKUX SBICHUH WM
¢usmueckux  CBOMCTB  Ten:  (OpMYyIMpOBaTH  MPOBEpSEMBbIC
NPEIIONIOKEeHNs, coOUpaTb  YCTAHOBKY M3  IPEIIOKEHHOIO

O60py,[[OBaHI/I$I, OIMHUCBIBATH X0 OIIbITa U Q)OpMYJII/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATL IIPSAMBIC H3MCPCHHA C HCIIOJIb30BAHHMEM AHAJIOI'OBBIX




HpI/I60p0B U JaT4YUKOB (bI/ISI/ILIeCKI/IX BCJIMYHH, CPABHUBATL PE3YyJIbTAThI

HU3MEPEHHI ¢ y4E€TOM 3a/IaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOANTH  HCCIEAOBAaHHWE 3aBUCUMOCTH  OAHOW  (pu3mueckon
BEJIMYMHBI OT JPYrol C HCHOJB30BAHUEM TMPSIMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIEOBaHKUE, COOMpaTh YCTAHOBKY U BBIMIOJHATH
U3MEpEHMs], Clenys  MPeIOKEHHOMY  IUlaHy, (UKCHpPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHMOCTH B BHJIE TaOIHI] M rpadUKoOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJAWTH  KOCBEHHBIE  HW3MEpEeHHUs  (PU3UYECKHX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenays TpPEeAJIOKEHHOM HWHCTPYKUMH, M BBIYUCIATH 3HAYEHUE

BCJIMYHHBI

1.13

coOnrofarh IMpaBWiIa TEXHUKM Oe3omacHOCTH npu paboTte ¢

1abopaTOPHBIM 000PYTIOBAHUEM

1.14

XapaKkTepu30BaTh MPUHIUMBI ACHCTBUS H3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha MX ONHCAaHUS, HCIOJIb3YA
3HaHHUA O CBOMCTBaX (U3UYECKUX SIBICHUH U HE0oOXOJuMbIe

(I)I/I3I/I‘leCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb NPOCTbIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I o CxXe€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBbI
QJICKTPHUYCCKHUX ueneﬁ C IOCJICAOBATCIIbBHBIM H II4paJJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

3JIEMEHTOB JJICKTPHUYCCKUX HCHCP'I

1.16

MPUBOAWTh TPHUMEPHl (HaXOauTh HWHGMOpPMAIMIO O MpUMepax)
MPAKTHUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM I obecrieueHuss O€30MacHOCTH TMpU  OOpalieHuu ¢
npubOpaMu U TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHEHHUSI 3/I0POBbS U

COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUNW M IYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACIATH WHGPOPMAIUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIB30BaTh IPHU  BBINIOJIHCHUHA y‘IC6HBIX 3az[aH1/1171 HAay4YHO-
M[OIIYJIAPHYIO JIUTEPATYpYy (bPISI/I‘leCKOl"O COACPIKaHUsA, CIIPABOYHLIC

MaTrepuayibl, pecypcbl ceth MHTepHeT, BIaneTh NOpHEMaMHU




KOHCIIEKTUPOBaHUS TEKCTa, MPeoO0pa3oBaHus MHPOPMAIMN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CcO31aBaTh CO6CTB€HHBIC IMUCBbMCHHBIC U KPATKHUEC YCTHBIC COO6H_[€HI/ISI,
0000m1ass WHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3UYIECKOTO
COJIepKaHUsl, B TOM 4YHCIE MyOJIMYHO NPEICTABIATH PE3yIbTaThI
MPOSKTHOM WJIM HWCCIIEIOBATeIIbCKONH  JIEATEIBHOCTH, TIPH 3TOM
rpaMOTHO WCIIOJIb30BaTh HM3YYCHHBIM TMOHATUIHBIN ammapat Kypca

(bU3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINIECKUX
MIPOLIECCOB PaCHpPEeNsITh 00SI3aHHOCTU B TIPYyIMIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILJIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OILICHUBATh
CcOOCTBEHHBI BKJAJ B JCITENBbHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKaTUBHOE€  B3aWMOJICMCTBHE,  MpPOSBIAS  TOTOBHOCTH

paspemiaTh KOHMIUKTHI

9 KVIACC

Kon
NpoBEPsSIEMOro
pe3yabTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pas3indaTth ABJICHHA IO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCKOC SBJICHUC

1.3

pacro3HaBaTh IpOSBICHHE M3YYCHHbIX (U3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/ady B y4eOHYIO, BBIACIATDH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUI

1.4

ONHKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (hU3MYECKHE SIBIICHUS,
UCNONb3ysl (U3NYECKHE BEIMYMHBI, IPU ONMCAHUM IPABHIBHO
TpakToBaTh  (PU3MYECKH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYEeHMSI U €UHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (OPMYJIbI,
CBA3bIBAIOIME JIaHHYIO (PU3MUYECKYI0O BEIMYUHY C JAPYTUMH

BEIMYMHAMHU,  CTPOMTHh  TpadMKH  M3YYECHHBIX  3aBHCHMOCTEH




(bI/ISI/ILIeCKI/IX BCIINYNH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PM3MUYECKUE SBIICHUS U IPOILIECCHI,
WCIIOJb3Yysl HW3YYEHHBIE 3aKOHBI, IPU OSTOM J1aBaThb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa ¥ 3alHMCHIBAaTh €r0 MaTeMaTU4YeCKoe

BBIPAKCHUC

1.6

OO0BSICHATH (PM3MYECKHE MPOLIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBIISATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

buznyecKux SBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarhk pacu€THpIe 3aaaud (OMUpAroNIMecs Ha CUcTeMy u3 2 — 3
YpaBHEHHIi), HCIOIB3Ys] 3aKOHBI U  (OPMYJbI, CBS3bIBAIOIINE
¢usznyeckue BENUWYMHBI: Ha OCHOBE aHalu3a YCJIOBMS 3ajadu
3allUChIBaTh KPAaTKO€ YCJIOBHME, BBIABIATH HENOCTAIOIIUE WIN
M30BITOYHBIE JTaHHBIC, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
JUI pelleHusl, NPOBOJUTH pPacdyé€Thl M OLEHUBATh PEATUCTHYHOCTh

MOJIYyYCHHOI'O 3HAYCHU (bHSPI‘-IGCKOfI BCJINMYHHBI

1.8

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PELIMTh IpPU IOMOIIU
(bu3NUECKUX METOJIOB, MCIIONB3Ys OMUCAHUE WCCIIEOBaHUS, BBIICIIThH
IIPOBEPSIEMOE  MPEAIOI0KEHUE, OLICHUBATh IPABUIBHOCTH IOPSIKA
IIPOBEJCHMsI MCCIEAOBaHUA, JeNaTh BBIBOJBL, HHTEPIPETHPOBATH

PE3YIbTAThI Ha6JIIO,Z[CHI/Iﬁ U OIIBITOB

1.9

NPOBOJUTHh OMBITBI 10 HAOMIOACHUIO (DU3MYECKUX SIBICHUNA WIIH
(U3NYECKUX CBOWCTB TENI: CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY W3
n30bITOUHOTO Habopa 000pY/IOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yiabTaThl, OPMYIUPOBATH BHIBOIBI

1.10

NPOBOAWTH TMPU HEOOXOAUMOCTH CEPHUI0 TMPSAMBIX HU3MEPEHHI,
ompenensis cpeaHee 3HaueHHe u3MepseMoil BeauuuHbl ((PokycHoe
paccTossHue coOuparomeld JUH3BI), 00OCHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO pUOopa)

NPOBOJIUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIWYHH C
UCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUil: IUIAHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (HKCHPOBATH pPE3yJIbTAThI

HOHy‘IeHHOf/’I 3aBHCHMMOCTH (1)I/ISI/I‘~I€CKI/IX BCJIMUMH B BHJC Ta6J'H/IIII/I




Fpa(i)I/IKOB, ACJIaThb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATH M3MEPEHUs, CIeays MNpPEeJJIOKEHHON WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M AHAJIU3UPOBATH IIOJyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofarh IMpaBWwia TEXHUKM Oe3omacHOCTH Inpu pabore ¢

1a00paTOPHBIM 000PYTIOBAHUEM

1.14

pasin4yaTh OCHOBHBIE IMPHU3HAKM W3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHask TOYKa, a0COIOTHO TBEPIOE TEJI0, TOUYSUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKAas JINH34, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOZCIIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMCAHUS, HCIOIb3Ys
3HAHUS O CBOMCTBaX (PU3UYECKUX SABICHUH U HEOOXOIMMBbIe

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIICHUN Y4eOHO-IPaKTUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUI B IIJIOCKOM

3epKajie U coOuparomiei JuH3e

1.17

NPUBOJIUTH TMPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B TIOBCEAHEBHOM
KU3HM 11 oOecriedeHuss O€30MacHOCTH TMMpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3[OPOBBS U

cOOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpejie

1.18

OCYIIECTBIISATh OUCK MHPOPMAINK (PU3NIECKOTO COJIEPKAHUS B CETH
WuTepHer, camoCTOSTENbHO (GOpMYyIUPYs TOMCKOBBIA  3ampoc,
HAaXOJIUTh MYTU  OMNPEACJICHHUS]  JOCTOBEPHOCTH  IOJYYCHHOU
nHbOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUW M JIOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCIONb30BaTh TPU  BBIMOJHEHUHM Y4YeOHBIX 3aJaHUN  Hay4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetu HTepHer; Bnajgerb npuéMamu

KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOU




3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMALIUU M3 HECKOJbKUX HCTOYHHUKOB (PU3HUUECKOTO
coJlep)KaHusl, MyOJIMYHO MPEJCTABIATh PE3yJbTaThl NMPOCKTHOW WU
UCCIIEIOBATENIbCKON  JEATENbHOCTH, IpU  3TOM  TI'PAMOTHO
WCIIOJb30BaTh U3YUYEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKN U COMPOBOXKIATh BBHICTYIUICHHE Ipe3eHTalued ¢ y4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINIECKUX
MIPOLIECCOB PaCHpPEeNsITh 00SI3aHHOCTU B TIPYyIMIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILJIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OILICHUBATh
CcOOCTBEHHBI BKJAJ B JCITENBbHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKaTUBHOE€  B3aWMOJICMCTBHE,  MpPOSBIAS  TOTOBHOCTH

paspemiaTh KOHMIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pazneJia

Kon
JIeMEeHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKaHUA

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoae. SIBIeHUS NPUPOJBI.
@usnyeckue  SBICHUA: MEXAHWYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusznueckue BeIMYUHBL. V3MepeHune  (PHU3MUECKUX
BenmuuuH. Dmsuueckue  npubopsl.  [lorpemHocTts

I/IBMepeHI/II‘/JI. Me)KI[YHapO,Z[Ha}I CUCTEMA CAMHUIL

1.3

ECTCCTBGHHOHay“IHHﬁ MCTOJ IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THUIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

HA0JIIOJaEMOT0 SBJIEHUS

1.4

Onucanue GpU3MYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTudeckue pabOTHI:

N3mepenue paccTosHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
OrmpezienieHne pa3mMepoB MajIbIX TEl.

N3Mepenne TemmepaTypbl NMPU MOMOIIM KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mephbl.
OnbITel,  JTOKa3bIBAIONIME  JIUCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBrwxenune yactuy  BemectBa. CBS3b  CKOPOCTH
JBW)KEHUS 4YacTUI[ C TeMIeparypoid. bpoyHOBckoe

nBwkenue, 1uddysus

23

B3aHMOHeﬁCTBHe JacTUll BCHICCTBA: IIPUTAKCHUC U

OTTAJIKHMBAHHUC

24

AFpCFaTHHC COCTOSAHUA BCIIECTBA: CTPOCHUC Ta30B,




KUIKOCTEH ©  TBEPABIX  (KPUCTAUIMUECKHX)  Tell.
B3anmocCBs3p MEXKy CBOMCTBAMU BEIIECTB B Pa3HbBIX

arperaTHbIX COCTOSAHHAX WM HUX ATOMHO-MOJICKYJIAPHBIM

CTpOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI

[IpakTuueckue pabOTHI:

Onenka jguameTpa aroMa METOAOM  psalaoB  (c
"6 HCIIONb30BaHueM (poTtorpaduii).

OnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIMPEHHUS Ta30B.
OnbIThI o 00HApYKEHUIO JEACTBUSA cul

MOJICKYJISIPHOI'O MIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKCHHUE. PaBHOMeEpHOE 51
' HEPABHOMEPHOE JBUKCHHE
12 Ckopoctb. CpenHsis CKOPOCTb IpU HEPAaBHOMEPHOM
' JBYOKCHUH. Pacd€r ImyTH U BpeMEHM JBUKCHUS
SBnenne uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TEJI KaK IIPUYMHA U3MEHEHHs CKOPOCTH IBW)KCHHS TEIL
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHOCTH BemecTBa. CBA3b INIOTHOCTH € KOJUYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuisl c
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenne TAroTeHUs M cuia TsbkecT. Cuila TSHKECTH Ha
' Ipyrux maHerax. Bec tena. Hesecomocts
38 Cuna tpeHusa. TpeHHME CKOJBXECHHS M TPEHHE IIOKOS.
' Tpenue B IpUpOAE U TEXHUKE
19 CroxeHne CwWi, HalpaBJCHHBIX IO OJHOW MPSMOil.
' PaBHopelicTBYIOIIAsA CHIT
[IpakTuueckue pabOTHI:
3.10

OHpC,[[CJIeHI/IC CKOpPOCTH  PAaBHOMCPHOI'oO  ABUKCHUA

(wapuka B KHJAKOCTH, MOJEIH  3JIEKTPUYECKOIO




aBToMOOWIIT ® Tak jganee). OmpexneneHue cpemHei
CKOPOCTH CKOJIBKEHHUsS Opycka WIM IIapuka [0
HAKJIOHHOH IIJIOCKOCTH. OnpeneneHHe IIJIOTHOCTHU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIME
3aBUCHMOCTh pacTsokeHus: (aedopmaruu) mpy>KUHBI OT
NPWIOKEHHON Cwibl.  OMBITB, JEMOHCTPUPYIOLTUE
3aBHCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Teja U

XapakTepa COMPHKACAIOIINXCS TOBEPXHOCTEN

Ousnueckue sIBICHHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B KMBOW M HEKHUBOM IPUPOJIE,
JICMCTBHE CUJIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHHuecKue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, X(I/I]Z[KOCTEVI N T'A30B
il Hasnenue TtBEpHoro tena. CrocoObl YMEHBLICHHUS U
' YBEJTUYCHUS JTaBICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTyphl
43 [lepenaua naBnenust TBEPABIMU TEJIAMHU, KUJKOCTAMHU U
' razamu. 3axoH Ilackans. ITHeBMaTHUEeCKHE MAIIMHEI
3aBUCUMOCTh  JIaBJICHUS JKUJIKOCTH OT TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOImarmuecs: CoCyIbl.
[M'uapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emnn u atmocheproe naBnenne. [IpuanHer
45 CYIIECTBOBAHUS BO3AYIITHOW 000109k 3eMiau. OTmbIT
' Toppuuemnnu. 3aBUCUMOCTD aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenune armocdepnoro nasneHus. [Ipubopsr s
' M3MepeHus aTMOC(HEPHOTO AaBJICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cwia. 3aKoH
Apxumena
4.8 [1InaBanue ten. Bo3gyxormnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCJIGIIOBaHI/Ie 3aBUCMMOCTH B€Ca TCJa B BOJAC OT




o0béMa MOTpYKEHHOM B JKHUIKOCTh YacTH TeJja.
Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEN Ha
TEJNO,  NOrpy:kEHHOe B KUAKOCTb.  IIpoBepka
HE3aBUCHUMOCTHU BBITAJIKUBAIOLIEH CHUIIBI, JEHCTBYIOLIEH
Ha TeJIO B OKHUJAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, IEUCTBYIOLIEH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOTPYKEHHON B JKMJIKOCTh YacTH Tejla U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue ~— apeomerpa  WIH

KOHCTPYUPOBaHHE  JIOOKM U  OINpeleneHue e

Ipy30N0AbEMHOCTH

Odusnyeckue  ABIEHUS B TNPUPOAE:  BIUSHUE
4.10 aTMOC(EepHOTO J1aBJICHUS HA )KUBOW OpraHU3M, IJIABAHHE

pBIO

TexHHUecKHue yCTPONCTBA: COOOUIAFOIIUECS COCYIBI,
A1l YCTPOMCTBO BOJAONPOBOJA, THAPABINYECKUN Ipecc,

MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeoMmeTp

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanunueckasi pabota
5.2 Mexanundeckas MOLTHOCTD
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
’ m10cKocTh. [IpaBuio paBHOBecHs ppluara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe  mpaBwio»  MexaHuku.  Kosddumument
5.5 MOJIE3HOTO JENCTBUSA MEXAHU3MOB. ITpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTeHunanbHas 3HEPTUN Tela, HOJHATOrO Haj 3eMiIEn
5.7 Kunernueckas sneprus
53 [lonHas mexaHudeckass SHEprusi. 3aKOH M3MEHEHUS U
' COXPAHEHHUS MEXAaHUYECKOM dHEPTUU
[IpakTuueckue padbOTHI:
5.9

OnpeneneHHe pa6OTBI CHJIbI TPCHUA IIPU PABHOMCPHOM

JBMOKCHHHM TCJla II0 FOpHSOHTaHBHOfI ITOBCPXHOCTH.




UccnenoBanue YCIIOBHI paBHOBECHS phlyara.
Nsmepenne KIIJ| HakioHHOW T1I0CKOCTH. M3yueHue

3aKOHa COXPAHEHUS] MEXaHUYECKON SHEPTUU

dusnyeckue SBICHUS B npupogec: pblHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pblyar, IOABMKHBIA U
5.11 HETIOJABUKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemblie 2JIEMEHTBI COACPKAHUA
pasaeJia 3JIeMeHTa
TEIIIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUM CTpOEHUs BemecTsa. Macca H  pa3mepsl
' MoJsieKysl.  OmBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MI0JIO’KEHUS MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mogenu  TBEpHOro, KHUAKOIO M razoo0pa3HOro
6.2 cocTosHui BemlecTBa. Kpucramnuueckue u amopgHsble
Tena
OObsicHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEN
6 6.3 Ha OCHOBE TMOJOKEHUU MOJICKYISIPHOKMHETHYECKOM
TEOpUn
6.4 CMauyuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paclIMpeHHE U CKaTUE
66 Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JBMKEHUS YaCTHULL
67 Buytpennss sneprus. CnocoObl U3MEHEHUS! BHYTPEHHEHN
' SHEPIUu: TeIUlonepeaaya U CoBepIeHre padoThl
63 Bunsl Temonepenadm: TEIIONPOBOIHOCTb, KOHBEKIIUS,
' U3IIy4eHUE




KomnuaectBo TCIIJIOTHI. yI[eJ'IBHafI TEILIOEMKOCTD

6.9
BELIECTBA
TennooOMEH ¥ TEIIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHue n oTBEp/IeBaHNE KPUCTAIIIMUECKUX BEIECTB.
' VY nenbHas TEIIOTa TUIABJICHUS
[TapooOpazoBanne ¥  KOoHAeHcauus.  Vcnapenwue.
610 Kunenue. VYneneHas  Ttemnora mnapooOpa3oBaHUs.
. 3aBUCUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 DOHeprus ToIIMBa. Y JeNbHAs TEIUIOTa CTOPaHUs
[Ipunnuner  pabotel  TerioBeix — ABuratenei  KII
6.15 TEIJIOBOT'O ABUTraTelsl. 1eIUIOBbIE ABUIATEId W 3alllUTa
OKpYy Karolle cpenbl
3aKOH COXpaHEHUs U MPEBpAIlleHUs] YHEPTUH B TETIOBBIX
6.16
npoleccax
[TpakTudeckune paboOTHI:
OnbITHI o 0OHapyKEHHUIO JEUCTBUSA cul
MOJIEKYJIIPHOTO IPUTSHKEHUS.
OnbIThl 1O BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM
COJIM WJIN caxapa.
OnbIThI 110 HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB,
JKAJIKOCTEN U TBEPJBIX TEIL.
6.17 Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.

OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.
[IpoBepka TUMOTE3bl ITUHEHHOW 3aBHUCUMOCTH JIJIMHBI
CTONOWKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGnronenne m3MeHeHHs] BHYTPEHHEW DHEPruu Tena B

pe3yjibTare TCIIonepeaaiu u pa6OTLI BHCIIHUX CHII.




HccnenoBanue siBiIeHUS TEIIOOOMEHA TIPY CMEIIMBAHUH
XOJIOAHOM U TOpsY€ei BOJBL.

OrmpeznenieHne  KOJMYECTBA  TEIJIOTHI, MOJYYEHHOTO
BOJIOM IpHU TEIUIOOOMEHE C HAarpeThiM MeTaNInYeCKUM
HUJIAHIPOM.

Ornpenenenne yaenbHOU TEMJIOEMKOCTH BEIIECTBA.
Uccnenosanue nponecca ucnapeHus.

Ornpezenienre OTHOCUTEIPHON BIIAXXHOCTH BO3/yXa.

Onpez[eneHI/Ie y,HeHBHOﬁ TCIJIOTHI IIJIABJICHUA JIbAA.

6.18

@dusnueckue SBICHHUS B TPHUPOJE: TOBEPXHOCTHOE
HAaTsOKEHHE M KalWULIpHBIE SIBICHHS B IPHPOJE,
KPHUCTAJUIBI B IpUpoze, u3inydenue CollHIIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHEs, CHETa.

6.19

TexHnyeckue  ycTpoMCTBa:  KalWUIAPbL, INPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KMJIKOCTHBIH TEPMOMETP,
JaT4UK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCI]Ib BHYTPCHHCT'O CIOPpaHUs.

OJIEKTPUYECKUE U MATHUTHBIE SAABJIEHUA

7.1 Onexrpuszauus Tei. [[Ba poaa 3JIEKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHBIX  Tell.  3akoH  Kymona

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsSHKEHHBIX TeJ OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUSA MEKIY TEIaMN)
OnexTpuyeckoe noje. HanpsEHHOCTh ANEKTPUIECKOTO

7.3 nosis. IlpuHIMI cynepno3sunuu 3JI€KTPUUECKUX IOJEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »snexTpuyeckux 3apsioB. DJIE€MEHTapHBIMA

7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBogHuky 1
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia

7.6

ONeKTpUYecKUuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS




QJICKTPHUYCCKOI'O TOKaA. McTouHnKHM TOCTOSTHHOT'O TOKA

HetictBust AIEKTPUIECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
- Onektpuueckasg uenb. Cwia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
79 CormnpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHHE BEILIECTBA
7.10 3akoHn Oma 1S ydyacTKa Henu
[TocnenoBarenbHOE W TNApPALICIIbHOE  COEAUHEHHE
7.11
IIPOBOJIHUKOB
PaGota ¥ MOIIHOCTh 3JEKTPUYECKOTO TOKa. 3aKOH
7.12
Hxoyins — Jlenua
13 DJeKTpUYecKrue Ienu W TOTPeOUTENH 3IEKTPUUYECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHBIE MarHuThl. B3auMoaencTBUE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarautHoe mojie. MarHuTHoe moJjie 3eMJIM U €ro
' 3HAYCHHUE IS )KU3HU Ha 3emiie
716 OnbIiT Dpcrena. MarHuTHOE MOJI€ AJAEKTPUUECKOTO TOKA.
. [IpumeHeHue 31eKTPOMArHUTOB B TEXHUKE
JlelicTBME€ MAarHUTHOrO TOJISI Ha MPOBOAHUK C TOKOM.
17 DNeKTpoABUIaTENb MOCTOSTHHOTO TOKa. Mcnonbs3oBaHue
. AJNIEKTPOJBUraTeIei B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCcIopTe
Onbitel Papaznes.  SIBaeHue  3JIEKTPOMArHUTHOM
7.18
nHaykiuu. [paswio Jlenna
DIIeKTPOTeHEPaTOP. Cnoco0sI MOy YEHUS
7.19 AIEKTPUUYECKOMN SHEPIum. DJIEKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [TpakTrueckue paboThI:




OnbIThl 10 HAOTIOACHUIO SIEKTPU3ALUHN TeJ UHIYKIUEH
Y TIpU COTIPUKOCHOBEHHUHU.

HccnenoBanue JEUCTBUA  DIIEKTPUYECKOrO IO  HA
MPOBOTHHUKH U JUAJICKTPHKH.

COopka u mpoBepka pabOThl SJIEKTPUUYECKON Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue U peryinpoBaHHe CUJIbI TOKA.

W3mepenue u peryinpoBaHue HaIpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3
PE3UCTOpP, OT COMPOTHUBIIEHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3HUCTOope.

OnbITH, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOr0 CEYeHUsI 1 MaTepuaia.
IIpoBepka mpaBwiia CIOXKEHHMS HANpsSHKEHUM  [IPU
MOCIEIOBATEIbHOM ~ COEIMHEHUU JIBYX PpE3HCTOpOB.
[TpoBepka mpaBuia s CUIbI TOKa MPH MapajljieIbHOM
COoeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
ANIEKTPUYECKOTO0 TOKa, HUAYLIETO 4Yepe3 Pe3UcCTop.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BbI/IETISIEMOI Ha pe3ucTope. VcecnenoBanre 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIOYKY, OT HamlpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUSL TTOCTOSTHHBIX MarHUTOB.
W3y4yeHre MarHUTHOTO TOJIS TIOCTOSSHHBIX MarHUTOB MPU
ux oOwvenuHeHMM U pazgeneHud. MccnenoBanue
JEHCTBHS AJIEKTPUUECKOTO TOKa HA MarHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBHS KaTYIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa M HalpaBleHHs TOKa B Karymke. 3yuenue
JEHCTBUSI MarHUTHOTO MOJISI HA IMPOBOJHUK C TOKOM.
KonctpyupoBanue u U3y4eHUe paboThI
AJIEKTPOJBUTATEIIS. N3mepenue KITA

BHCKTpOZ[BHFaTCHBHOﬁ YCTaHOBKH. OnbIThI 110




HUCCIICAOBAHUIO SABJICHUA BHeKTpOMaFHHTHOﬁ HHOYKIOUN:
HCCIeNOBaHUE M3MEHEHHH 3HAa4YeHUsI U HaIpaBJICHUA

WMHJYKIIMOHHOTO TOKa

7.21

dusnueckue SIBICHUS B TPUPOAC: OIJICKTPUYCCKUE
ABJICHUA B  aTMocdepe, OIJIEKTPUUYECTBO  IKHMBBIX
OpraHMW3MOB, MarHUTHOE TOJI€ 3eMJIH, APEH( IMOIFOCOB,
POJIb MATHUTHOTO TIOJISL JIJIS XKU3HK Ha 3emJie, TOJISIpHOE

CHAHUC

7.22

TexHu4eckue yCTpOWCTBA: DSJIEKTPOCKON, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUHK DJIICKTPUUECKON DHEPIHH,
AJIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HarpeBaTesbHbIC
AIIEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
MIPENOXPAHUTENN, DJIEKTPOMArHuT, JJIEKTPOJBUraTEIb

IMOCTOAHHOI'O TOKa, FTEHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIACC
Kon
Kon snementa IIpoBepsiembIe 3JIEMEHTHI COACPKAHUS
paszena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexannueckoe JABWXKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBnomepHoe mnpsimonuHeitHoe aBmxeHue. CpenHsis
8 8.4 W MIHOBEHHAs CKOPOCTh TeJla TPH HEPAaBHOMEPHOM
JBUKEHUU
9.5 Yckopenue. PaBHOyCKOpeHHOE MNPSIMOJIMHENHOE
’ JIBUYKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
3.7 PaBHOoMepHOe nBHKEeHHME IO OKpykHOcTu. Ilepuon u

yacToTta oOpameHus. JInHeWHas W yrioBas CKOPOCTH.




LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBrIii 3akoH HproTOHA
8.9 Btopoii 3akon HeroTrona
8.10 Tpetuii 3akon HeroTroHa
8.11 [IpuHIMTI Cynepno3UuLIMu CUIT
8.12 Cwuna ynpyroctu. 3akoH ['yka
%13 Cuita TpeHMsI: CHJIa TPEHHs CKOJIBKEHUS, CHJIa TPEHUS
. MIOKOSI, IPYTUE BUBI TPEHHUS
g 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TITOTEHMS.
' YckopeHnue cBOOOIHOTO TMaIeHUS
" JBuxenne  mmaHer  Bokpyr  Connpa.  Ilepsas
' KOCMHYECKasi CKOpOCTb. HeBecOMOCTh U neperpy3ku
816 PaBHOBecue MaTepuanbHON TOYKU. AOCONIOTHO TBEPIOE
' TEJ0
817 PaBHOBecue TBEpPHOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MomeHt cuiibl. LleHTp TsxkecTn
8.18 Nmnynbce Tena. M3meHnenne umnyinbca. IMImynbe criibl
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 PeaxTnBHOE NBMKEHNE
8.21 Mexannueckas paboTa ¥ MOIIIHOCTb
829 PabGora cun TsxectH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
893 [loteHunanpHass d2Heprus Teja, MOAHATOIO  Haj
' MOBEPXHOCTBIO 3eMJIU
8.24 [ToTeHumanbHas YHEPTUs CKATON MPYKUHBI
Kunernueckass sHeprus. TeopemMa O KHHETHYECKON
8.25
SHEPIrUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUH
[TpakTrueckue paboOTHI:
827 Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS Opycka

WKW JBWXXCHHA IIapuKa I10 HAKJIOHHOM TIJIOCKOCTH.

OHpeI[eJ'ICHI/Ie YCKOPCHUS TCJIa MPU PABHOYCKOPCHHOM




JBUKEHHUH 110 HAKIIOHHOW TJIIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IMpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka ruUMOTE3Bl: €CAUM NPHU PABHOYCKOPEHHOM
JIBIDKEHUM O€3 HauvaJbHOM CKOPOCTH IMYyTH OTHOCSTCSA
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT CWiIbl HOpMaJbHOrO JaBieHus. OmnpeneneHue
koddduimenta TpeHUs ckodbxkeHusa. OmpenercHue
KECTKOCTU TPYKUHBL. OrmpeneneHue pabdOThl CHIIBI
TPEHUsI TPU PABHOMEPHOM [BIDKEHUHM Tella 1O
TOPU30HTANIBHOM MOBepXHOCTH. OrpeneneHne padOThI
CWJIBl  yOPYrocTM  MNpuU  HoAbEME  TIpy3a  C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO U TOJBUKHOIO

OJIOKOB

dusnueckue sSBICHUS B npupoac: IMpujrnBbl U OTJIMBBI,

8.28 nBukeHue IuiaHeT COJHEYHOM CUCTEMbI, PEaKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
820 Texnnyeckne  ycTpoWcTBa:  CIHMAOMETp,  JATYHKH

MI0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKH

o1 KOJIeOaHMil: IEpHOJI, 4acTOTa, aMIUIUTYIa
97 Maremarnueckuit u IIPYKUHHBIN MAasiITHUKHU.
' [IpeBpartieHre sHEPTUMU NpH KoJaeOaTETbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BblHyXaeHHbIE KoJeOaHus.
’ Pesonanc
Mexannueckue BoJiHbl. CBOWCTBa MEXAHUYECKUX BOJIH.
o4 [IpononpHBIe W TNONEpPEYHBIE BOJHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHsl. MeXxaHUUECKNUE BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI
9.5 3Byk. ['pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk




9.7

[IpakTuueckue paboOTHI:

OmpeznenieHne 4acTOTbl M MepuUoAa  KoJjeOaHUi
MaTEeMaTU4YEeCKOI0 MasTHHKA.

Onpenenenre 4YacTOThl W Mepuoja  KoJeOaHui
HPY)KI/IHHOFO MajgATHHKA

HccnenoBanue 3aBHCHMMOCTH — Iepuojaa  KoJieOaHUM
IIOABCHICHHOTO K HHUTHU rpy3a OT MOJWHBI HHUTHU.
HccnenoBanue 3aBHCHMOCTH — TepUojaa  KoJieOaHUM
NPY>KUHHOTO MasTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTHU nepuosa KOJIEOaHMH rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Irpy3a U >XKECTKOCTH

NpyXUHBL. VI3MepeHne ycKopeHus: CBOOOTHOTO TTaICHHSI

9.8

dusnueckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMuUYecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: DXOJOT, HCIOJIB30BAaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUuTHOE MoJjie. DJIEKTPOMAarHUTHbBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupona cBera. CKOpOCTb CBeETa.
' BosHOBEBIE CBOIICTBA CBETA
10 [IpakTuueckue pabOTHI:
10.4 N3ydeHne CBOMCTB  SJIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
®usnyeckue SABICHMS B IpHUpoJe: OHOJOTHYECcKOoe
10.5 JICCTBUE BUAMMOTO, YIBTPaQHOIETOBOTO u
PEHTTEHOBCKOT'0 U3JIy4eHUN
10.6 TexHnueckue yCTpOiiCcTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSA3HU
CBETOBBIE ABJIEHUA
11 11.1 JIyueBas monens cBera. MicToUHMKM cBETa
11.2 [IpsimonHENHOE pacpoOCTpaHEHHUE CBETA




11.3

OTpa)KeHI/Ie cBera. [Inockoe 3€PKaJo. 3aKkoH OTPaXXCHUA

CBECTa

[Ipenomnenne cBera. 3aKkOH NPEJIOMIICHHS CBETA.

Ha [TonHOE BHYTpEeHHEE OTpakKeHHUE CBETa
11.5 JIunza. Xop yuel B IMH3E
116 OnTuueckast cucrema Qoroanmnapata, MHUKPOCKOINA U
. TeJIeCKOoma
117 I'maz kak onruueckas cucrema. biau3zopykoctb u
' JTAJIbHO30PKOCTh
118 Pasnoxxenne 6enoro ceera B ciektp. OnbiTel Hpl0TOHA.
' CrnosxeHue CeKTpaJbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTueckue paboOTHI:
WccnenoBanne  3aBUCUMOCTHM  yrjia  OTPaKEHHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHHUs.
N3yuyeHne xapakTepUCTUK H300paxKeHHsI MpeaMeTa B
IUIOCKOM 3€pKaJie.
HccnepoBanue  3aBUCMMOCTH — yIjla  IPEJIOMIICHUS
CBETOBOTO JIyua OT yIJIa MMaJICHUsI Ha TPAaHUIIE «BO3IyX —
11.9 CTEKJIO».
[Monyuenne u300pakeHUH C TOMOILIBIO COOMparomeit
JIMH3BI.
Omnpenenenne (OKYCHOTO PACCTOSIHHUSI U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI 1O Pa3NI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbIThl 1O BOCHIPHUATHIO IIBETA MNPEIMETOB MPH HX
HAOJFIOZICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
®dusunyeckue sBieHUs B mpupoae: 3aTMeHus CoiHIa v
11.10 JlyHbI, 1IBE€TA TeJ, ONTHUYECKHE SBICHHUS B aTMmocdepe
(uBeT Heba, pedpakums, pagyra, MUPax)
11.11 Texauueckue YCTpOWCTBA: OYKHU, [IEPUCKOII,
' doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
12 1 OmnwiTel Peszepdopna u muianerapHas MOJENb aToMma.

Mogaens aroma bopa




I/ICHYCKaHI/IC H [OoriaomeHue CBETa daTOMOM. KBaHTEI.

122 JIuneiyaTeie CIIEKTPHI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 ramMmMa-u3IydeHus
24 Crpoenune aromHoro sapa. HyxinonHas Mozens
' aTOMHOTO siapa. M3oTomnsl
15 Pagnoaktusuble mpespamenus. llepuon nomypacnana
. ATOMHBIX S7Ep
126 SAnepHble peakuuy. 3aKOHBI COXPAHEHUS 3aps0BOrO U
' MacCOBOTO YUCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u genenus anaep. MICTOUHUKY SHEPrUU
' CoJHIa u 3BE3]1
129 SAnepnas odHepretuka. JlelicTBHE  paJuOAaKTHBHBIX
. U3JIyYEHUI Ha KUBbIE OpPraHU3MBI
[IpakTuyeckue pabOTHI:
HaGnroneHue CrUIOMIHBIX M JIMHEWYATBIX CIHEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEKOB: U3MEPEHUE HHEPTHUH YaCTHUIIBI
0 TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnueckue SBICHUS B IPUPOJE: E€CTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PaAMOAaKTUBHOE U3JIyYCHHE IIPUPOAHBIX MUHEPAJIOB,
JICUCTBHE PpAJMOAKTUBHBIX H3JIyYEHUH Ha OPraHU3M
YeJI0BEKa
1212 TexHnueckue YCTpOICTBa: CIIEKTPOCKOII,

VHJIUBUIYAJIbHBIN JO3UMETpP, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D ITO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHM OBPA30BATEJBHOMN INPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeJIMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PI'OC

[Tonumanne ponu  (QU3MKKM B  HAYYHOM  KapTHMHE  MMHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
U II03HABAEMOCTU SIBJICHUH IPUPOABI, O POJM 3KCIEpPUMEHTa B
¢usuke, o cucremooOpasyromeii poin (GUIMKK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHHUKM M TEXHOJOrMi, 00 3BOIIOLMU
¢u3nUecKkux 3HAHWKH U MX POJNM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW
KapTHHE MHpa, O BKJIAJ€ POCCHUMCKMX U 3apyOekHbIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHH

3HaHUS O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TeOpUn
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath BJICHUS 110 ONIMUCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (pU3HUecKoe SIBJICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3HUECKUX SIBICHUHN
B OKpYXKAalOUIeM MHpe, BBbIIEISAS HUX CYIIECTBEHHbIE CBOWCTBA

(Mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOTO amnmapaTta ¥ CHMBOJHYECKOIO
s3pIKa (PU3UKKM W UCTIONB30BAHUE WX JUISA PEIICHUs y4eOHBIX 3aad;
yMEHHE XapaKTepH30BaTb CBOMCTBa Tel, (U3NYECKUE SBIICHUS H

MMpONHeCCChl, UCIIOJIb3YH (bYHI[aMCHTaJ'ILHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHune OnuchIBaTh HU3YYCHHBIC CBOICTBA TEII U (bH3quCKHe SABJICHUA,

UCTIONB3YST PU3HUYCCKUE BEITMIUHBI

Brnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Y4YETOM
coOIOIeHNs PaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3MUSCKHUX
SIBJICHUIA:

YMEHHE CaMOCTOSITEJIbHO COOMpaTh HKCIEPHUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 0OOpyAOBaHMS MO MHCTPYKLHUH, ONMUCHIBATH XOJ
OTIBITA U 3aIHUCHIBATD €0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIKI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIMUYMH:
YMEHHE IUIaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOUpAaTh
DKCIIEPUMEHTAIIBHYI0 YCTaHOBKY IO HMHCTPYKIMH, BBIYHCIATH
3HaYCHUE BEJIIMYMHBI U AHAIU3UPOBATh IIOJYUYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHON MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  DKCIIEPUMEHTAJIBHBIX  MCCIICIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpPaTh AKCIEPUMEHTAIbHYI0 YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME 1O  WHCTPYKLUUHU,  IPEICTABIATH
MOJYYEeHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, AETATh BEIBOJBI IO PE3yJIbTaTaM

HCCIICIOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJIENei
(MaTtepuanibHasi TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, KHJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHAas MOJIeNlb aTOMHOTO fApa) U yMEHHE MPUMEHATh UX s

00BsICHEHUS] (PU3MUECKUX MPOIIECCOB

YMmenue oOBSCHATH (PU3MUECKUE TPOLECCHl U CBOWMCTBA TEN, B TOM
yucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

HBJ'IeHHfI, (I)I/I3I/IquKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOICIIN

YMmeHue pewmarb pacu€THble 3afaud (Ha Oa3ze 2 — 3 ypaBHEHHId),
UCTIONB3YysT 3aKOHBI W (GOpPMYyJBI, CBs3bIBafonIne  (pusmyeckue
BEJIMYMHBI, B YaCTHOCTH, 3allACHIBATh KPAaTKOE YCJIOBHE 3a/ayM,
BBISIBIISITH HEIOCTAIOLINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMBbIe I €€ pelIeHus], HUCII0JIb30BaTh CIIPABOYHbIE JTaHHbIC,
IIPOBOJUTH PAcy€Tbl U OLICHUBATh PEATUCTUYHOCTH I10JYyYEHHOI'O
3HayeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPENENTh pa3MEPHOCTh

(bu3n4ecKoil BEITMUMHBI, TOJIyY€HHO! NP pEIIeHUH 3a/1aun

YMeHue XxapakTepu3oBaTb IPUHLMIBI  JECHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIE OBITOBBIX NPHOOPOB, M TPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB 10 UX OMHUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOWCTBaX (U3MUECKUX SBJICHUH M HEO0OXoauMmble (U3MYEeCcKHe




3aKOHOMCPHOCTH

10

VYMeHune UuCHonb30BaTh 3HaHMS O (U3MYECKUX SBICHUSAX B
MOBCEHEBHOM KM3HM 111 oOecrieyeHus O€30MacHOCTU  TPH
oOpamieHUn ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsi M  COOJIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJCHUS B OKpY’KaloUlell cpejae; MOHMMAaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHi

AJI paquOHAJIBHOTO IMPUPOAO0IIOJIE30BaHUS

11

OnbIT mMOMCKa, NpeoOpa3oBaHMA M MPEICTAaBICHUA HH(DOpMAITUH
(U3UYECKOTO COACP)KaHUS C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TE€XHOJIOTHI; YMEHHUE OLIEHUBATh J1OCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIlMd Ha OCHOBE WMEIONIUXCS 3HAHUM U
JOTIONIHUTEIBHBIX ~ MCTOYHHUKOB, yYMEHHE  HCIIOJIb30BaTh  MPH
BBINIOJTHEHUM YYEOHBIX 33JaHMN HAyYHO-IOMYJISPHYIO JIMTEPaTypy
(bu3NYECKOro Co/ep)KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBBIKAMU  MPEoOpa3oBaHUS
nHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl0; YMEHUE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHCI)OpMaLII/II/I U3 HECKOJBKUX UCTOYHHUKOB




INIEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuHkeHHe. MatepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABUkeHue. CpenHss ckopocTb. Dopmyna ais
1.2 BBIUUCIICHUS CpeslHel ckopocTh: v = S/t
PaBHOMepHOE MpsMOIIMHENHOE JIBH)KEHUE. 3aBUCUMOCTh KOOPJIHMHATHI Tejla OT
BPEMEHHU B ClIy4ae PaBHOMEPHOT'O IPSMOJIMHEUHOTO ABUKECHHUS:
13 x(1) =x,+vt
I'padmkn 3aBUCHMOCTH OT BpPEMEHH [UIsI TPOEKIHUH CKOPOCTH, MPOCKIHH
MEepEMEICHUSA, IIyTH, KOOPAMHATHI TIPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBUKEHUH
3aBUCHMOCTh KOOpPAMHATHI Te€la OT BPEMEHH B Clly4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO JBUKCHUS:
2
S =v,, #T+a, = ;
2
@opmyJibl I NPOCKUUU MEPEMELIEHHS, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOPEHHMS ITPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKEHUH:
1.4 5. () =y, -t+a, L,
2
Ur('f) =Upy T4, L,
a.(f) =canst,
U:I: - U-_I: =2a.s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH I MPOCKIUH YCKOPEHUs, MPOCKIIHH
CKOPOCTH, TPOEKIMH MEepEMEUICHUs], KOOPAWUHATBI IPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBobOogHoe magenune. PopMyIibl, OMKUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
1.5 BepTUKAINU (JBMKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTHU
3emnn). ['paduku 3aBUCHMOCTH OT BpeMEHHU s NPOEKUUU YCKOPEHHS,




MMPOCKIOHU CKOPOCTH W KOOPAWHATHI IIpHU CBO6OI[HOM nmaacHuu TCjaa 110

BEPTUKAIIN

CKOpoCcTh pPaBHOMEPHOTO [IBIDKEHHUS Tela MO OKpyxkHocTu. Hampamnenue
CKOPOCTH.
dopmyna A BBIYHUCICHHUS CKOPOCTH uepe3 PaanyC OKPYKHOCTH M TEepUO]
oOparieHus:

2mR

T

LlenTpocTpeMuTenbHoe yckopeHue. HampapieHue LIEHTPOCTPEMUTEILHOTO

yckopenus. Dopmyra sl BBIYUCIEHUST YCKOPEHHUS:

1.6
2
_
a, = R
®dopmyiia, cBSI3bIBaIOIIAs IEPUOJ M YACTOTY OOpaleHHUs:
V= .
/8
Macca. [TnotHocTs BemecTBa. @opMyina sl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. ClokeHue cuil
1.9 SBnenue unepuuu. [lepBeiii 3akoH HeroToHA
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBieHHOCTbh BEKTOPa YCKOPEHUS Tejla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 Fygi==Tpa
1.12

TpeHI/IC IIOKOA U TPCHUC CKOJILKCHUA. q)OpMy.]'Ia JJI1 BBIYHUCJICHHA MOAYJISA CHUJIbL




TPCHUSA CKOJIbXKCHUA:

Frp =n-N

1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aegopMmanuu. 3aKkoH yIpPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TITOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -1,
Figg 2172
R
Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO Ta/IeHHs.
®dopmyna 1S BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3U noBepxHocTH 3emiu: F = mg.
JIBmxenue mnanet Bokpyr Connua. IlepBas kocmMudeckast CKOpOCTb.

HesecoMocTs u neperpysku

Nmmynse Tena — BekTopHas pu3ndeckast BeTudrHa.
D=mo

Nmnynsc cuctemsl tei. M3Menenue ummyibsca. IMInyasc cuiibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJIS1 3aMKHYTOI>'I CHUCTCMBI TCII:
p=nyU +m,U, =const

PeakTuBHOE IBHKEHME

1.17

Mexanuueckast pabora. @opmyia 15 BEIYUCICHUS paOOThl CUIIBL:

A=Fsoosct

MexaHudecKas MOIIHOCT:

1.18

Kunernueckas u MOTCHIMaJIbHAsA SHECPIrusi. (DOpMy.TIa JJIs1 BBIYHMCIICHUS

KHHETHYSCKOM OHCPTHUHU:




2

-
A

TeopeMa 0 KHHETUYECKOM OHCPIUH. <D0pMyJ1a JJIA BBIYUCIICHUA HOTeHI_II/IaHBHOﬁ

OHEPIruu TCja, MOAHATOIO

HaI 3eMIEN:

E _ =megh
P =

Mexanudeckas SHEpTHUs:

EZE,&"'EP

1.1 o
9 3akoH COXPAaHCHUA MCXAHUYICCKOU SHCPIUH. q)OpMYJ'Ia AJId 3aKOHAa COXpPaHCHUA

MEXaHUYECKOI HEpruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHHYeCKOU OHEPIHHU IPU HAJIMYUU CHIIBI TPCHUS.

[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Pergar. Momenr cuiel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0

[ToaBuxubIN 1 HeOABUXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,

1.20

n= Anonesaa
“j-aarpaqan:aaz

JlaBienue TBEpIOrO TEINIA.

@opMyia 11l BBIYMCIICHHS TaBJICHUs TBEPIOTO Tea:

=
P=g-

o1 JlaBnenue raza. ATMmocdepHoe J1aBiieHHUE.
FI/IILPOCTaTI/I‘-ICCKOC AABJICHUC BHYTPH KUIKOCTH.

CDopMyJIa JJI BBIYUCJIICHUA OaBJICHUA BHYTPH ) KUAKOCTU!

p=pgh+p_,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc

1.23 3akoH Apxumena. Popmyna g ONPEIEICHHUS BBITAIKUBAIOLIEH CHIIBI,




HeﬁCTBYIOHleﬁ Ha T€JIO, HOFp}I)KéHHOC B JXUAKOCTH UJIN T'a3:
F_i_I;m. = ng

Vcnosue mnaBanwus tena. [InaBanue CyZI0B M BO3YyXOIlIaBaHUEC

Mexanudeckue KojieOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHUM.

®opmyiia, CBA3BIBAIOIIAS YACTOTY U EPUOJT KOJIeOaHuil:

1.24
Vv = L
i &
125 MareMaTtnueckuii M IpYyKUHHBIA MaATHUKU. lIpeBpamienue sHepruu npu
' K01€0aTeIbHOM ABUKEHUHA
1.26 3aryxatomue KonebaHus. Bernyxnennsie konebanus. Pezonanc
Mexannyeckue BoJiHBIL. [IposiosibHBIE M MONEpeyHble BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb PAaCIPOCTPAHEHUS BOJIHBI:
1.27
Ah=uv-T
128 3Byk. I'poMKOCTh M BbICOTa 3Byka. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPaHMLE
' IByX cpell. Hppa3Byk U ylIbTpa3Byk
Ipaxmuueckue pabomul
W3mepenue cpeaHel IMIOTHOCTH BEIIECTBA; apXUMEJOBOM CHIIBL, >KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUs OpycKka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Npu ABMKEHHUHM [0 HAKJIOHHON IUIOCKOCTH;, YacTOThl WU
nepuoAa KoyieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH TPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOLIETO Ha pbIYar;
paboThl CHJIBI YNPYTOCTH MpPH MOABEME Tpy3a C MOMOIIBIO HETOABHKHOTO
199 0710Ka; paboThl CUIIBI YIPYTOCTH MPH NMOABEME I'py3a ¢ HOMOIIBIO HOABHKHOTO

Omoka.

HccnenoBanue 3aBUCMMOCTH apXHMMEIOBOM CHJIBI OT 00BEMaA MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI
OT MACCHI T€JIa; CUJIbl TPCHUA CKOJIB)KCHUSA OT CUJIBI HOPMAJIbHOI'O JaBJICHUA U OT
poJla TOBEpXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MPYXKHHE, OT CTEIECHU
nedopMaliu MpY>KUHBI, YCKOPEHUsT Opycka OT yIiia HakJIOHA HAIMpaBJISIONICH;
nepuoa (4acToThl) KoseGaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; NEpUoAa
KOJICOAHUH MPY)KMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;

HCCJICOJOBAHNEC HC3aBUCHUMOCTU IIEpHOOA KoJIcOaHHMI HHTSHOTO MAasSTHHKA OT




Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

Qusuueckue sA6nenus 6 npupode: TIPUMEPbl ABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOLIE U

TEXHUKEC, TMPUIHUBBI W OTJIHBbBI, ABHXCHUC IIJIAHCT ComHeuHOM CHCTEMBI,

130 PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(epHOr0 JaBJEHWsS Ha >KUBOW OpPraHW3M, IUJIaBaHWE PbHIO, BOCIPHUSATHE
3BYKOB KMBOTHBIMH, 36MJIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUJOMETP, NATYUKU TMOJOKEHHS, PACCTOSHUS U
YCKOpPEHUS, JAUHAMOMETp, WOMAIIWIHUKH, PaKeThl, pbIYar, TMOABUKHBIM U

131 HEMNOJIBWKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIOTNECS] COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOECHUS

2.1 BemecTra. Monenu TBEPAOTo, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannudeckue u amop¢Hbie Tena

55 JBwxenne wyactun BemectBa. CBS3b CKOPOCTHM JABMKEHUS YacTHI[ C

. Temneparypoii. bBpoyHoBckoe nBmkenue, muddysus

23 CMaunBaHUe U KaUJUISIPHBIE SBJICHUS

24 TemioBoe paciiupeHHe U cKaTue

2.5 TemnnoBoe paBHOBecHE

"6 Buytpennss sHeprus. PaGora u Temiomnepenada Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHN

2.7 Buel Teruionepenaun: TeIIONPOBOIHOCTb, KOHBEKIMS, U3TyUYCHUE
HarpeBanne wu oxnaxnenue Ten. KoaumyecTBO  TEmoThL. Y enbHas
TEINIOEMKOCTD:

2.8 ; :
QO=cm\t,—1)
3aKOH COXpaHEHHUs JHEPrUM B TEIUIOBBIX Ipolleccax. YPaBHEHUE TEIIOBOIO
OanaHca:

29

Q1_Qg +..=0




I/IcnapeHHe U KOHICHCAIus. HN3meneHnue BHYTpeHHCﬁ OHCPIrur B IIPOHECCC

HUCMApCHHUA MW KOHACHCAIIUU. Kunenue KHUAKOCTH. yILCJ'ILHa}I TCIIJIOTa

210 napoo6pazoBanus: L = O/m
2.11 Brnaxxnocts Bo3iyxa
[InaBnenne u Kpucrammzauus. V3MeHeHHEe BHYTPEHHEW DSHEpPruM INpH
IJIAaBJICHUU U KPUCTAIUTM3AIMH. Y IeTIbHAS TEIJIOTa IUIABJICHHUS:
2.12
2=2
m
BryTpeHnHsis sHeprusi cropaHus TOIUTMBA. Y ebHas TEIUIOTa CropaHus TOTUIHBA!
2.13 q=0/m
2.14 [TpuaIMIEI paboTh! TeroBbIX ABurareneil. KI1J] TeroBoro nBurarens
IIpaxmuueckue pabomul
N3mepenne yaenpbHOM TEMIOEMKOCTH METAUTMYECKOTO NUIUHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYIO OIIyIIEH HAarpeThld IIMIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThIM ILWJIMHIPOM, IOCIEe OMYCKaHHs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
iaBieHuss Jnpaa. VccnenoBaHue W3MEHEHUsT TeMIlepaTypbl BOJBI  IPH
Pa3MYHBIX YCJIOBHUAX; SBICHUS TEIJIOOOMEHA MPU CMENIMBAHUHM XOJOJHOU H
ropsiueii BOJbI; IpoIiecca NCIapeHust
Qusuyeckue sa61eHUs 8 Npupooe. TIOBEPXHOCTHOE HATIKEHHE M KalUJUISIPHBIC
2.16 SBJICHUSI B MPUPOJE, KPUCTALIBI B Npupojae, uznydenue CoJHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KalnwIIsipbl, IPUMEPHI UCTIOIB30BaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, NAaTYUK TeMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETpP, MapoBasi TypOWHA, NBUTATEllb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpuzanus Tei. J[Ba BUaa 3JIeKTPUYECKUX 3aps 0B
3.2 B3anmoneiictBre 3apskeHHBIX Tell. 3akoH Kyiiona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa




BHCKTpI/I‘{eCKOC ITOJIC. HaHpﬂ)I(éHHOCTB QJICKTPHUYCCKOI'0  I10JIA. HpI/IHHI/IH

3.4
CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu »snexrpudeckux 3apsaoB. JleMCTBUE 3IIEKTPUYECKOrO IIOJISL HA
aneKTpudecKkue 3apsaapl. [[pOBOMHUKY U ANDIIEKTPUKHU
[TocTosAHHBIN IEKTpUYECKHU TOK. JeicTBUS neKTprudeckoro Toka. Cuia Toka.
Harnpsoxenue.
3.6 I=q/t,U=A4/4
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE!
3.7 R = pl/S
18 3akoH Oma a5 yyactka snekrpuyeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
- TT—F7 ATT - _ 0
3.9 [TapamienpHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=I+1I;R=—.
ST B 2
CMelIanHbIE COEIMHEHHS IPOBOAHUKOB
PaboTa u MmomHOCTH 2nekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
2
3.11 Q=I"-R-t
312 OneiT Opcrena. MarnuTHoe mojie NpsSMOro MNPOBOJHUKA C TOKOM. JInHHMH
MarHMTHON MHIyKLIUU
3113 MarsutHOEe 10JI€ IIOCTOSIHHOIO MArHuTa. B3auMoIeHWCTBHE IIOCTOSHHBIX
MarHuToB
3.14 JleficTBre MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SBneHue 3neKTpoMarHuTHON uHyKuuu. [lpasuino Jlenua




Ipaxmuyeckue pabomul

H3mepenne  SIEKTPUYECKOTO  COMPOTUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PA0OTHI AIEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopsl, JamMIouka), OT HaMpsKEHUSI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

310 COIIPOTHBIICHUSI OT JUIMHBI IPOBOJHMKA, IUIOIAAN €ro IMONEePEeYHOro CeYEeHUs U
YAEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiia JUIsl JIEKTPUUYECKOTO HAIPSKEHHs IPU MOCIeA0BaTEIbHOM
COEIMHEHUM NPOBOJHUKOB; IpaBWa JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IIpU
napajuIeIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A61eHUA 6 Npupooe: SIEKTPUUYECKUE SIBICHHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE MoJie 3eMJIH, Apeid MOII0COoB,
POJIb MAarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMile, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: HIEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT,
CUETUYMK  DJIEKTPUYECKOM  SHEPruM,  DJIEKTPOOCBETHTEIbHbIE  MPUOOPHI,

3.18 HarpeBaTelbHbIE ANIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
NPEJOXPAHUTENH, DJICKTPOMATHUT, D3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 371eKTpoMarHUTHBIX BOJIH

3.20 JIyueBas monens cBera. [IpsmonnHeiHOe paclIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino

3.22 IIpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

394 JInnza. Xon nydeir B nuH3e. DoKycHOE paccTosHME JIMH3BIL. OnrTudeckas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. Onruyeckue npudopsl
Ipaxmuueckue pabomul
###Par###lI3MepeHre  ONTHYECKOW CHIIBI cOOMparomieil JUH3BI; (POKYCHOTO
paccTosiHUsL cOOMparoIIel JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeIMETa U

396 M300pakeHHs, KorJa MPEAMET PacIloioKeH B JBOMHOM (POKyCe), TOKa3aTels

MPEJIOMIICHUS CTEKJIA.
#HiH#HPar###lccnenoBanne CBOWCTBAa M300pa)KEHUsI, MOJYYEHHOTO C IOMOILBIO
coOuparoniell JMH3bI; U3MEHEHHsS (OKYCHOTO PACCTOSHUS IBYX CIOXKECHHBIX

JIMH3; 3aBUCUMOCTH yTJia MPCJIOMJICHUA CBCTOBOI'O Jiyda OT yIjla MaJCHHA Ha




I'paHUuIC «BO3AYX — CTCKIIO»

Quzuueckue saeneHus 6 npupode. 3arMmenuss Connna u JlyHbl, 1BeTa Tell,

327 OTITHYECKUE sIBIIEHUs B aTMoc(epe (uBeT HeOa, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, (oToanmapar, ONTUYECKUE
. CBETOBO/IbI
4 KBAHTOBEBIE ABJIEHUA
il PannoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3inydeHus. Peaknuu anbda-u Oera-
. pacnaga
4.2 OmnbiTel Pesepdopaa o paccesnuto anbga-yactul. [InmanerapHas Mojens aroma
4.3 CoctaB aromHoro aapa. M3oromnsl
4.4 Ilepuon nomypacnanga aTOMHBIX SAEp
4.5 SnepHble peaky. 3aKOHBI COXPaHEHHUS 3apsI0BOI0 M MACCOBOTO YUCET
Qusuueckue A6leHUs 6 nNpupode: E€CTECTBEHHBIM pPaaUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJHOAaKTUBHOE W3JIy4YeHHE TMPHPOTHBIX MHUHEPAJIOB,
JieficTBUE palMOaKTUBHBIX U3IYYEHUN Ha OPraHU3M YeJOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAUBUIYATIbHBIN TO3UMETp, KaMepa

BI/IJII)COHa, AACpHad SOHECPreTuka




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. duzuka: 7- kjmacc: 0a30BbIM ypoBeHb: yueOHUK, 7 kmacc/ Ilepermkun .M.,
NBanoB A.U., Axunoneproe obmectBo «M3natenberBo «IIpocBenienue».

. @usuka: 8-i1 kimacc: 0a30BbIM ypoBeHb: ydueOHuk, 8 kiacc/ Ileppiukun M. M.,
WBanoB A. U., AkunonepHoe o6mectBo «M3natensctBo «IIpocemenuer»

J @usuka: 9-i kmacc: 0a30BBIA ypoBeHb: yueOHUK, 9 kiacc/ Ilepsimkun M. M.,
I'ytauxk E. M., UBanoB A. U., IletpoBa M. A., AxuuonepHoe obmiectBo «M3maTenbcTBo
«IIpocBenienue»

. B.W. Jlykammuk, E.B. UBanoBa. CoopHUK 33124 110 pusnke 7-9 Kiacc
METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. ®usuka. COOpHUK BOIIPOCOB U 33/1a4.
7 xnacc

. Mapon A.E., Maposn E.A. ®u3uka. 8 knacc. Jlu1akTuyecKkue MmaTepuasbl.

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. CoopHHK BOIIpOoCcOB U 3a1a4. Ou3nKa.
9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HOC Mos mxomna: https://myschool.edu.ru



https://myschool.edu.ru/

[Ipunoxxenue 1

®opmbl yueTa padouyeid NporpaMMbl BOCIIUTAHUS

Pabouass mporpamMma BOCIHTaHHUs pEaTU3yeTcss B TOM YHCIE M uepe3
UCTIOJb30BaHUE BOCIMTATEIIBHOTO TOTEHIIMANa YpPOKOB (m3mku. DTa padbora
OCYIIECTBIISIETCS B CAEAYIOMUX (hopMax:

[ToOyxnenue oOywarommxcsi coOM0AaTh Ha YpOKE OOLICTPUHSTHIC
HOPMBI TIOBEJICHMS, TpaBWja OOIICHHWS CO CTApIIUMHU (T€IaroTHYECKUMHU
pabOTHUKaMHU) W CBEPCTHUKAMH (OOydYarOMIMMHCS), TPUHIAIBI y4eOHOMN
JTUCITUTUTHBI 1 CAMOOPTaHU3aIINH.

—  IlpuBneueHne BHUMaHHS OOyYAONIMXCS K IIEHHOCTHOMY AaCIIeKTY
M3y4aeMbIX Ha ypOKax MPEIMETOB, IBIICHUN, COOBITHI Yepes:

—  JIGMOHCTpAaIyio  OOy4aromuMcsi TMPUMEPOB  OTBETCTBEHHOTO,
TPa)XTaHCKOTO MTOBEICHNUS, TIPOSBICHHS YETOBEKOTIO0MS 1 0OpOCepAeYHOCTH

—  oOpanieHrne BHMMaHHUS Ha HPABCTBCHHBIC acCHEKThl HAyYHBIX
OTKPBITHIA, KOTOpPHIE HW3y4YalOTCS B JaHHBIH MOMEHT Ha YypOKe; Ha SPKHUX
nesiTeNiell KyJIbTypbl, YICHBIX, IIOJIUTUKOB, CBSI3aHHBIX C H3yYaeMbIMU B JTAHHBIN
MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIH B

pa3BUTHE HAIllel CTPaHbl H MHUpPa, HAa JOCTOWHBIC TIOIPAKAHUS TIPUMEPHI
WX KU3HU, HA MOTHBBI UX ITOCTYITKOB;

—  HUCTIOJIb30BaHHWE Ha YpOKax WH(OpMAInu, 3aTparuBaroNIe BaKHbIC
COIMAJIbHBIE, HPABCTBEHHBIC, STUIECKUE BOITPOCHI

Hcrnonp30oBaHre BOCIUTATEIBHBIX BO3MOYKHOCTEH COEpKaHUs yIeOHOTO
npeaMera it GOpMUPOBAHUS Y OOYYAIONIUXCS POCCHHCKUX TPATUITMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIHMOKYJIBTYPHBIX IICHHOCTEH Uepe3 Moa00p
COOTBETCTBYIOIIIMX TEKCTOB JUIA UTCHHS, TMPOOJEMHBIX CHUTYallMd IS
00CYyKJIEHUS B KJ1acce

NuumuupoBanue  0OCYKIEHWH, BBICKa3bIBAaHUH  CBOETO0  MHCHHS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHONICHHUS K W3y4aeMbIM COOBITHSIM,
SIBIICHUSIM, JTUTIAM.

Bxirouenue B ypoK UTPOBBIX MPOIEAYP, KOTOPBIE TIOMOTAIOT MOJEP>KaTh
MOTHBAIMIO 00YYAIOMUXCS K TMOJYYCHUIO 3HAHWM, HATKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHONICHWA B  KJAcce, IMMOMOTAIOT  YCTAHOBJICHUIO
no0OposkenaTenbHOU aTMOC(hephl BO BpeMs ypoKa.

[IpumeneHnre Ha YpOKe HHTEPAKTUBHBIX (POPM pabOTHI, CTUMYIIUPYIOITUX
MO3HABATEIbHYI0 MOTHUBALIMIO 00YJarOIINXCS.

[Ipumenenne TpPyNmoBOW pabOThl WM pabOTBl B TMapax, KOTOPBIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHOW paOOTHI U B3aMMOJICHCTBHIO C
JIPYTUMU 00yYarOIIIMHCS.

Bre16op u ucnonp30BaHHE HA YpPOKax METOAOB, METOJIUK, TEXHOJOTHH ,
OKa3bIBAIOIINX BOCIMTATEIIFHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBHH C
BOCIIMTATEIHHBIM UICAJIOM, IIEJIBIO M 3a/1a9aMH BOCITUTAHHUS.



NannuupoBanne © NOAAEPKKA HCCIENOBATEIBCKOU JEATEIbHOCTH
IIKOJIBHUKOB B ()OpME BKJIIOYEHHS B YPOK Pa3IUYHBIX HCCIEIOBATEIbCKUX
3aJlaHul, 4YTO JaeT BO3MOXKHOCTh OOydYaromMMcsl MPHOOPECTH HaBBIKU
CaMOCTOSITENIbHOTO PEIIEHUsI TEOPETUYECKOM MpOoOJIeMbl, T€HEPUPOBAHUS U
oopmiieHHsI COOCTBEHHBIX THIOTE3, YBAXKUTEIBHOTO OTHOLICHHUS K YYXUM
uaesM, MyOJINMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS M OTCTaWBAHUSA CBOECH
TOYKH 3PEHHUS.

VYcTaHOBIEHHE  YBAXKUTEIBHBIX, JIOBEPUTEIBHBIX, HEPOPMAIBHBIX
OTHOLICHUM MEXIYy YUYUTEIEM M YYEHUKAMH, CO3JaHME Ha YypOKax
SMOIIMOHAIIEHO-KOM(OPTHON CpEbl.
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