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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeilbHOU
nporpammel, npeactaBieHHbIX B DI'OC OO0, a Taxke ¢ yuérom deaepalbHON paboueld mporpamMmsl
Bocniutanust u KoHuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Copnepxanue mporpaMmbl 1o (U3MKE HAmpaBleHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH 00YUaIOIIUXCs M OpraHU3aINI0 U3Y4eHUs (U3NKU HA IeATeIbHOCTHOM OcHOBE. B mporpamme
1Mo (U3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO mpeamera B peanu3anuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM 00yUYeHHUs, a TAKKE MEKITPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYYHBIX YUCOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHusI.

[Iporpamma o ¢u3uKe yCTaHABIMBAET paclpeaeieHne YIeOHOro MaTepraia mo rogaM o0ydeHus
(mo kmaccam), mpejuiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh M3YYEHHs] TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00YyJaroImuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbIO OKa3aHWS METOJUYECKOW IOMOIIM YYUTEIO B
co3JlaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Odu3uka SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Ononoruei,
acTpoHOMHEH W (Qu3ndeckoil reorpaduell, BHOCHT BKJIa] B €CTCCTBCHHO-HAYYHYIO KapTHHY MUPA,
IIpelocTaBisieT Hauboliee sICHble 00paslibl MIPUMEHEHHsS] HAyYHOTr0 METOoJla MO3HAHUS, TO €CTh crocoba
IIOJIy4EHUS JOCTOBEPHBIX 3HAaHUN O MUPE.

OnHa 13 rnaBHBIX 337au (pu3nyeckoro oOpa3oBaHUs B CTPYKType o0IIero oopa3oBaHHs COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Yy 00ydaromuxcsl.

WN3yyenne ¢u3ukum Ha  0a30BOM  ypOBHE  MPEANONaraeT  OBJIAJEHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTD!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpNPETUPOBATH JaHHBIE U UCIIOJIb30BATh HAYYHbIE JOKA3aTEJIbCTBA JIJIs TOJTyUYEHUS BHIBO/IOB.

Henu u3yuyeHuss puU3MKU HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus orpeaeneHsl B Konnenuu
npenojaBaHus yyeOHoro mnpeamera «®uszuka» B 00pazoBaTeNbHBIX OpraHuzanusax Poccuiickoit
denepanyy, pealu3yoLUMX OCHOBHbIE 00IIe0Opa3zoBaTelbHble MPOrPaMMBbI, YTBEP)KIEHHON pelleHueM
Konnernn MunuctepctBa npocsenieHus: Poccuiickoit @enepanuu (mpotokoa ot 3 mekadbps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pU3nKu:

e MpuOOpeTeHrEe UHTEepeca U CTPEMIIEHHUS 00yUYaloIUXCsl K HAYYHOMY HU3YyUEHUIO IPUPO/IbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN];

® pa3BUTHE MPEACTABIEHUH O HAyYHOM METOJIe TMO3HAaHUA U (HOPMHUPOBAHHE HCCIENOBATEIHCKOTO
OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33PEHHUSI KaK pe3yJbTaTa M3Y4YEeHUS OCHOB CTPOCHHUS MaTepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (DH3UKH;

¢ (opmupoBaHUE MpeACTABICHUI O PO PUUKU JJISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

® Dpa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oynymedl mpodeccuoHaTbHONH NeSTeNbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaIbHEHUIIIEMY O0OYUYCHHUIO B ’TOM HAIPaBIICHUH.
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JlocTikeHne ATUX Iele mporpamMMmbl 1o (hU3WKEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreunBaeTCs peleHueM CIeAYIOMnX 3a1ay:

e TpuOOpeTeHHEe 3HAHWK O JAHCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e TpUOOpETeHUE YMEHWH OIUCHIBATH W OOBACHATh (DU3UYECKUE SIBICHHS C HCIIOJIb30BaHUEM
MOJYYEHHBIX 3HAHHI;

® OCBOCHHE METOJIOB PEIICHHS TIPOCTEHIITNX paCUETHBIX 33724 C UCIIOJIb30BAaHUEM (PU3NIESCKUX MOIEIICH,
TBOPUYECKUX H MMPAKTUKO-OPHUEHTUPOBAHHBIX 33]1a4;

e pa3BHUTHE YMCHHI HAOIIOAATh MPHUPOJHBIC SBICHUS W BBIMOIHITH OMBITHI, TaOOPATOPHBIE pabOTH U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

® OCBOCHHE MPHUEMOB PAOOTHI ¢ WH(pOpMaINMEHd (U3NIECKOTO COACpIKaHUs, BKIOYas HHQOpPMAIHIO O
COBPEMEHHBIX JIOCTHIKCHUSAX (DU3HMKH, aHATIN3 U KPUTHYECKOE OlICHUBAaHHE WH(POPMAIINH;

® 3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHOW JEATEIBHOCTH, CBSI3aHHBIMU C (DH3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUECKOM HAYKH.

Ha usyuenne ¢usuku (0a30BbIif ypOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kiacce — 68 yacoB (2 yaca B He/Iel0), B 9 kiacce
— 102 4aca (3 yaca B HEJeINIO).

[Ipemiaraemerii B mporpamMe 1o (U3MKE MEPEYCHb JIA0OPATOPHBIX PAOOT M ONBITOB HOCUT
PEKOMEH/IATENIbHBIA XapaKTep, YUYUTEb JIeIaeT BHIOOp MpOBEIEHUS Ja00paTOPHBIX pa0dOT U OIBITOB C
y49éTOM HMHIUBUIYaIbHBIX OCOOCHHOCTEH OOyJaromuXcs, CIUCKAa O3KCICPUMEHTAIBHBIX 3aJaHuM,
IpeJyIaraeéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1o (pr3uKe.

1 | OcuoBa Pabouas mporpamMma COOTBETCTBYET (pellepaabHOMY TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
padoueii CTaH/IapTy OCHOBHOT'O 00IIEro oOpa3oBaHus; COCTaBIeHa Ha OCHOBE (hexepanbHOIl paboueit
mporpammpl | POTPaMMb 10 «Du3mKe»; SABISAETCS COCTABHOW YacThIO OCHOBHOW 00pa3oBaTeNbHOMN
porpaMMbl 0CHOBHOTO od1ero obpasosanust MbOY «Illkona Ne 109»

2 | 7 xknacce 68 yacos
3 | 8 kiace 68 yacoB
4 | 9 kaace 102 gyacos
5 | Beero 238 gaca

COIAEPKXAHUE OBYUYEHUA

7 KJACC

Pa3neu 1. ®dusuka u e€ posib B NIO3HAHMHN OKPY’KAIOIIEro MUpAa.

dusuka — Hayka o npupoje. ABieHus npupoasl. PU3HYECKHUE SBICHUS: MEXaHUUYECKUE, TEIIOBBIE,
AJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuunuHbl. U3mepenne pusnyeckux BenmmunH. Ousnyeckue mpuoopsl. [lorpenHocTs
n3MepeHnil. MexIyHapoaHas CUCTeEMa €ANHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH W3YYalOT MpHpoay. EcTecTBeHHO-HAyYHBIH METOJ
MO3HAHUS: HAOINOJIEHHWEe, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHUE THUIOTE3, JKCIEPUMEHT IO
MIPOBEPKE THUIOTE3, O0BsICHEHNE HAOMIOgaeMoro siBjeHus. Onucanne PuU3nUecKux SBJICHUH C TTOMOIIBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usnueckue NpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM MPUOOPOM.

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue NEHBI JEICHUS KAl U3MEPHUTEIBLHOTO MPUOOpAa.
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N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeTa.

Ornpezenenre pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Mpy MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBeaenue uccneqoBaHus MO MPOBEPKE TMIIOTE3bl: NAJbHOCTh MOJETA MIAPHUKA, MYIIEHHOIO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJbliIe BBICOTA ITYCKa.

Pasnea 2. [lepBoHayaibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA.

CTpO@HI/Ie BCIICCTBA: aTOMbl M MOJICKYJIbI, UX PAa3MCPHI. OHBITBI, AOKa3bIBAIOIIUEC IOUCKPETHOC
CTPOCHUC BCUICCTBA.

o Uk wnN

JIBumkenue yactull BemecTBa. CBsA3b CKOPOCTH JIBUXKEHUS YaCTHUI] C TemIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKMBaHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHUE ra30B, )KUAKOCTEH U TBEPABIX (KPUCTATNIMYECKHX ) TEJL.
B3auMocBs3p  MEXJIy CBOMCTBAaMM BEIIECTB B  Pa3HbIX  arperatHblX COCTOSHHMSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKEHHSL.

2. HaGmronenue nuddy3uu.

3. HalGmonenue siBneHui, 00BACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUI BEIIECTBA.

Jlabopamopuuvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsI0B (C UCIIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBHSI CUII MOJICKYJIIPHOTO TTPUTSKECHUS.

Paznen 3. /IBu:kenne u B3auMojieiicTBue TeJl.

Mexanunueckoe JBHKeHHE. PaBHOMepHOe U HepaBHOMEpHoe nBHkeHue. Ckopoctb. Cpennss
CKOPOCTb NPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myT 1 BpeMeHH JIBHKECHHSI.

SABnenue wHepuuu. 3aKOH WHEpUMH. B3auMojeicTBHe Ten Kak NMPUYMHA W3MEHEHUSI CKOPOCTH
JNBWKEHUS Ten. Macca kak Mepa uHepTHocTH Tena. [lnmoTtHocTh BemiecTBa. CBsi3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00hEMA BEIIeCTBa.

Cuna xak xapakTepucThka B3aumozeiicTsus ten. Cuna ynpyroct 1 3akoH ['yka. M3mepenue cuiibt
C TIOMOIIIBIO JUHAMOMETpA. SIBJIEHHE TATOTSHUS U cuia TsokecTu. Cuiia TsSHKeCTH Ha APYTHX IutaHeTtax. Bec
tena. HeBecomocts. CrokeHue cujl, HaApaBJICHHBIX MO OAHOW NpsiMoil. PaBHozeicTByromas cun. Cuna
TpeHus. TpeHne CKOJIbKEHUS U TpEHUE NOKOs. TpeHue B Mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBUKEHUS Teja.

N3mepenne ckopocTu NpsIMOJIMHEUHOTO IBUYKEHUS.
HaGmroienue sSBJICHUS] HHEPIIHH.

Habmoienne n3MeHeHus: CKOPOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMO/ICHCTBHUIO TE.

ok wnNPE

CrnoxeHue CuiI, HallpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIApUKa B  JKUJIKOCTH, MOJENH
AJIEKTPHUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).

2. OmnpeneneHue CpeaHEH CKOPOCTH CKOIBKEHHUS OpyCKa WU IIapyKa MO HAKJIOHHOM TUIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPAOTO TeENA.

4. OnpITbl, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pACTSDKEHUS (nedopMaluu) MHPYKUHBl OT
MIPUJIOKEHHOHN CHUJIBL.

w
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5.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIbKEHUSI OT Beca Tejla U XapakTepa
COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3os.
JNaBnenue. CrocoObl yMEHBIICHHS W yBEJIMYCHHUs JaBiieHus. [laBneHue ra3a. 3aBUCHMOCTH

JIaBJICHUS Ta3a OT 00bEMa, Temnepatypsl. [lepenaya naBiaeHust TBEPABIMU TEIAMU, KUIKOCTSIMH U Ta3aMH.
3akon [lackams. IlHeBMaTHYeckwe MAaIIMHBL. 3aBHCHUMOCTH JABJICHUS KUAKOCTH OT TIIyOWHBIL.

I'unpocratuueckuii mapanokce. CooOmaromuecs cocyabl. ['uapaBindeckie MeXaHU3MBbI.

ATtmocdepa 3emin u atMocdepHoe naBieHue. [IpuynHbl CyliecTBOBaHUS BO3AYIIHONW 00OJOYKH
3emuu. OnbiT Toppuderum. M3amepenne atMochepHOro AaBlieHUs. 3aBUCUMOCTh aTMOC(EpHOTO TaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust arMoc(hepHOTO JTaBICHUSI.

JleiicTBHE KUIKOCTH U raza Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromas (apXxuMenoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3gyxormiaBanue.

Hemoncmpayuu.

ok wnNE

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBineHus )KUIKOCTHIO U Fa30M.

Coobmatromuecs: cocypl.

I'mapaBanueckuii mpecc.

IIposiBnenue nefictBus aTMOCGHEPHOTo JaBIEHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa IMOTPYKEHHOW YacTH Tella W TUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHON KUKOCTH.

VYcnoBue miuaBaHus Tel: IUIABAHUE WIIM INOTPYKEHUE TElN B 3aBUCUMOCTH OT COOTHOLICHMS
IJIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMOCTH Beca Tela B BOJIE OT 00bEMA OTrPpyKEHHON B XKHUJIKOCTh YaCTH TeIa.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI, JEHCTBYIOLIEH HAa TEIO B XKUIAKOCTH, OT
MaccChl Tela.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI, AEMCTBYIOUIEH Ha Telo B
KHUJIKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeNA U OT MIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKM U ONpEACIeHUuEe €€
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.
Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecust pelyara.
[IpumeHeHue mpaBuiia paBHOBECHs pbluara k Oyoky. «3osoroe mpaBuio» mexanuku. KITJ[ mpocthix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. KnHerndeckas W nmoTeHUManpHas 3Heprud. IIpeBpamenne ogHOro BHIa
MEXaHNYECKON DHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenue paboThl CUJIbI TPEHUSI MPU PAaBHOMEPHOM ABUKEHHMM Tella 10 TOPU30HTaIbHOU
MTOBEPXHOCTH.

2. HccnenosaHue yClIOBUM paBHOBECHS pblyara.

3. WMsmepenue KI1/] HakIOHHON MIOCKOCTH.

PaGouas nporpamma o ¢usuke ocHOBHOIO 00111ero oopazosanus MBOY «Illkona Nel109» 6



4. H3yyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

8 KUIACC

Pa3nen 6. TenmsioBhIe AIBJICHUA.

OcHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKO TEOopuu CTPOCHHUs BellecTBa. Macca
pa3Mepbl  aroMOB M MOJIeKyJ.  OmbIThl,  MOATBEPXKIAIOIIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOro, >KUAKOIO M Tra3000pa3HOro COCTOSIHMM BemecTBa. Kpucrammuyeckue u
amopdubie Tena. OObsSICHEHUE CBOMCTB Tra3oB, KUIKOCTEH M TBEPABIX TEI HAa OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauynBaHUE U KaWJUISIpHBIC sIBJICHUS. TerioBoe pacliupeHue u
cKatue.

Temneparypa. CBsizb TeMIiepaTypbl CO CKOPOCTBIO TEIIOBOTO ABMKEHUS YacTHUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Tervionepenadya W COBepIlIeHHE paboThl. Bumis
TEeIUIoNepe1ayn: TeIJIONPOBOJHOCTh, KOHBEKIIUS, N3TyUCHHE.

KonuuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH U TEMI0BOE PaBHOBECHE.
VYpaBHenune TeruioBoro Oananca. IlmaBieHue W OTBEpJEBaHUE KPHCTAUIMYCCKUX BEIISCTB. Y ICIIbHAS
teriota miuaBieHus. [lapooOpa3oBanme u koHaeHcanusi. Mcmapenuwe. Kumenue. YnenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus ToMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Tpunnuns! pabotsel TernoBbix Asurareneit KIIJ[ temnoBoro nasurarens. TerioBble OBUTATENd U
3aIUTa OKPY>KaIoIIEeH Cpebl.

3aKOH COXpaHEHUs U MPEBPAICHHS DHEPTUHU B TEIJIOBBIX IIPOIIeccax.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysun.

HaGmronenue siBneHnii cMauyuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHU.

HaGmronenue TenioBoro pacuimpeHus Te.

N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEeBaHUM WA OXJIAXKICHHH.
[IpaBuna n3amepeHus TeMepaTypsl.

Buasl Tenionepenayun.

OxmnaxieHre Ipy COBEPIICHUH PabOTHI.

HarpeBanue mipu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

OO NOUAEWNRE

[ERN
o

. CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BEIECTB.

=
=

. HaGmonenve KumneHus.

. HabmoieHne mocTossHCTBA TeMIepaTyphl MPH TIABJICHHH.

13. Mopaenu TeIIOBLIX ABUTATEIICH.

Jlabopamopuvie pabomuvl u onvimol.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

[EEN
N

OMBITHI 11O BBIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WM caxapa.
OnbITH O HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHS Fa30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue 1aBaeHNUs BO3AyXa B OaNIOHE MINPHIIA.

vk wNe

OHI:ITBI, ACMOHCTPHUPYIOMIUC 3aBUCUMOCTD JAaBJICHUA BO3AyXa OT €ro O6’béMa W HarpCBaHuA U
OXJIQKICHUSI.

6. IIpoBepka runmoTe3bl TUHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIlepaTyphl.
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7. HaOmronenue M3MeHEHUs BHYTPEHHEH SHEpruu Teja B pe3yibTare Terionepenayd U paboThl
BHELIHUX CHUJIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M ropsiueii BOIBI.

9. OmpezneneHue KOJMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOM NpU TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM LIUINHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uenapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pa3znen 7. JjekTpryeckre U MATHUTHbIE SIBJICHUS.

Onektpusanus Tei. J[Ba poaa 3leKTpUYECKUX 3apsiioB. B3aumonaeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEHUCTBUS 3apSKEHHBIX TEJl OT BEJIMYMHBI 3apsAJ0B M PACCTOSHHUSA
MEXJy TeJIaMu).

Onektpuueckoe mnozne. Hanpsok€HHocTh anekTpuueckoro mons. Ilpunmun cynepnosuuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexktpuueckux 3apsanoB. DJIEeMEHTApHBIM dJeKkTpudeckuid 3apsna. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUECKOrO TOKAa. MICTOYHMKH MOCTOSHHOTO
ToKa. J[eHCTBUSA ANEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJEKTPUYECKUN TOK B
KHUJKOCTAX U razax.

Onexktpuueckas nenb. Cuiia Toka. DiekTpuueckoe HarpspkeHue. ConpoTHBIEHHE NPOBOJHHUKA.
VY nenbHOE conpoTHBIICHHE BellecTBa. 3akoH OMa aiig yuactka nenu. [locnenoBarenbHoe U napajjienbHOE
COEMHEHHE NTPOBOJHUKOB.

Pabota W MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jxoyns—JleHuma. DnekTpuueckue Henu M
OTpeOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossuHbIE MarHUTHI. B3anmoaeicTBue MOCTOSIHHBIX MarHuTOB. MarHuTHoe nosie. MarHuTHOE
noJie 3eMJIM M €70 3HaYEHHE IS )KU3HU Ha 3emute. OnbIT DpcTena. MarHUTHOE NOJIE AIEKTPUYECKOTO TOKA.
IIpuMeHEeHNE AIIEKTPOMAarHUTOB B TEXHUKE. J[eHCTBME MAarHUTHOIO IIOJII Ha IPOBOJAHHUK C TOKOM.
DNeKTpOoABUTaTEIb OCTOSIHHOTO TOKa. VcIosib30BaHne 3JIeKTpoIBUraTeNlel B TEXHUYECKUX YCTPOMCTBaxX
Y Ha TPaHCHOPTE.

OneiTel @apazes. SBnenue snekTpoMarHuTHOW MHAYKUUU. [IpaBuiio Jlenma. DnekTporeneparop.
CriocoObl MOJTy4yeHMsI UIEKTPUUECKOW HHEPTruu. DIEKTPOCTAHIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

OnexTpu3anus Tel.
JIBa posa JIEKTpUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.
DnekTpocTaTu4ecKas NHIYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.
IIpOoBOAHMKY M TUAIEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlelicTBUSA SIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUHN TOK B )KHIKOCTH.

. "'a30BbIi1 pazpsi.

. I3Mepenue cuibl TOKa aMIIepMETPOM.

O ooNOU A WNR

N
W N R O

. I3Mepenue a1eKTpuYeCKOro HarpsKEeH!s! BOJIbTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrat u mMarazuH cCOnpoOTUBICHUM.

BzaumojeiicTBre ITIOCTOSSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3ICICHHS MOII0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHo€ 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM WHYKIUU.

OnsiTel Dapanes.

3aBHCUMOCTb HaMpaBJIEHUs] HHAYKIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHMUSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

ok wnNE

10.
. Onpenenenne MOIHOCTH MIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.
13.
14.
15.
16.
17.

11

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue AeicTBUS SIEKTPUIECKOTO OIS HA IIPOBOAHUKH U TUDIICKTPUKH.

COopka u mpoBepKa padOoThI SJIEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

W3mepenue u peryivpoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HaMPsHKSHHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, WAYIIETO YEpe3 pPE3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa M HAPSHKEHHUS HA PE3UCTOPE.

OmnBITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTD 3JIEKTPUUECKOTO COITPOTHUBIICHUS ITPOBOJIHUKA OT €ro
JUTMHBI, IJIOIIA/IM MTOMEPEYHOr0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMPsDKEHUH TPHU  TOCIETOBATETLHOM COCTUHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuia UIst CHITBI TOKA MPH MApaIEIbHOM COSMHEHUHN PE3UCTOPOB.

Onpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIPsKEHHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJIECHCTBHSI IIOCTOSTHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U Pa3JIeIICHUN.
HccnenoBanue AeCTBUSA HIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMO/IEHCTBHSI KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUs TOKA B KaTYIIKE.

N3yueHne neicTBAsS MArHATHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl 3IEKTPOABUTATENS.

N3mepenne KI1/] anmexkTpoaBUraTebHOM yCTaHOBKH.

OnBITHI 10 UCCIEIOBAHUIO SIBICHUSI AIEKTPOMArHUTHOM MHAYKLIUN: UCCIIEJOBAHUE N3MEHEHUN
3HAYEHMs U HANPABIICHUs UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe aBuwxeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOro JBMKEHUSA. PaBHOMEpHOE MpsMOJIMHEITHOE NBMKeHuEe. HepaBHOMepHOE NpsIMOTMHEHHOE
nerkeHne. CpeqHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOoyckopeHHOE TpsiMONIMHEHOE ABM)eHne. CBoOomHOe najenue. OnbITel [ anumest.
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PaBHOMepHOE nBMXKEeHHE MO OKpYyXHOCTH. Ilepron u wacTora obpareHus. JIuHeHas U yrioBas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBbit 3axkoH HerotoHa. Bropoit 3akoH Hberorona. Tperuit 3akoH Hsrorona. Ilpuninun
CYNEPIO3ULIMN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuja TPEHHs CKOJIBKEHUS, CUIIa TPEHUS IT0KOs, IpYTrHue
BU/IbI TPEHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. Y CKOpeHHe cBOOOmHOro majneHus. JBmxeHue
mia"eT Bokpyr Coinnua. IlepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MatepuasibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. U3menenune umiyibea. Miynbsce cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
IBUKCHHUE.

Mexanunueckas paboTa 1 MOUIHOCTb. PaboTa cui TsokecTH, ynpyrocty, TpeHus. CBsi3b SHEPIUU U
pabotsl. [loTeHnManbpHast SHEPTHS Tea, MOAHIATOTO HaJl MOBEPXHOCTHIO 3eMuin. [loTeHmanpHast sHeprus
ckaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KMHETHYECKOM SHEPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTHUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO IBUKCHHUS Tella OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHUE IyTeH U TPAEKTOPUN JIBUKEHHUS OJHOTO U TOTO K€ T€Ja OTHOCUTEJIBHO Pa3HbIX Tell
oTCY€Ta.

W3mepenue cKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

HaGntoneHnue nBuxkeHUs Tena 1o OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIMINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTEIBHO KaOUHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CHUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU Te.

9. H3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnyibca Npy B3aUMOJIEUCTBUU TEI.

oV kw

11. IIpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHue UMIyibca PU HEYIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHne uMnysbca Ipu abCOMIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHne MeXaHU4eCKOM SHEPTHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHrE MEXaHNYECKON YHEPTUH MTPHU ABUKEHUH TeJIa MO IEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpynpoBaHue TpakTa Jjs pa3sroHa U JaJIbHEHIIEr0 paBHOMEPHOIO JBMKEHUS IApUKA WU
TEIIEKKH.

2. OmnpezneneHue cCpeaHeld CKOPOCTU CKOJbKEHHUs OpyCKa WM ABMXKEHHs IIapuKa MO HaKIOHHOH
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHMs Tella P PABHOYCKOPEHHOM JIBUKEHUH 11O HAKIIOHHOM TUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rHUMOTE3bl: €CIIH MPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaYaJbHOW CKOPOCTU MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBIICHUS.

7. Omnpenenenue KodpPUIMEHTa TPEHUS CKOIBKECHUS.
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8. OmnpeneneHune KECTKOCTH MPYKUHBI.
9. Ompenenenue pabOThI CHIIBI TPEHHS MIPU PABHOMEPHOM JIBIDKEHUU TeJa MO TOPU30HTAILHOM
IMOBEPXHOCTH.
10. Ompenenenre padOThI CUITBI YIIPYTOCTH MPU MOABEME TPYy3a C HCIIOIH30BAHHEM HETIOABHKHOTO
M HOABHYKHOI'O OJIOKOB.
11. M3yuyeHue 3aK0HA COXPAHEHUS SHEPTUU.
Pa3nen 9. Mexanndeckue Koj1e0aHUs H BOJIHDI.
Koneb6arenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI: IEPUOJ], YaCTOTA, aMILTUTY/1a.
MareMaTuuecKuil ¥ py>KHHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KojaeOdaTeIbHOM JTBH)KCHUH.
3aryxatomue kosiebanus. BeiHyknennbie konebanus. Pesonanc. Mexannueckue BosiHbL. CBOMCTBA
MEXaHU4eCKHUX BOJH. [IpoobHbIE U TONIEPEYHBIE BOJIHBL. JJIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPAHECHUS.
MexaHn4eckre BOJIHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI.
3Byk. ' poMKOCTh 3ByKa u BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U ynbTpa3ByK.
Hemoncmpayuu.

1. HaOmonenue xoyie0aHui TeJ Mo ISHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
2. HaGmronenue xoneOaHuil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaGmroneHue BEIHYXICHHBIX KOJICOaHUH U pe30HaHCA.

4. PacnpocTpaHeHue NPOJA0JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYyCTUUYECKHUI pEe30HaHC.

Jlabopamopuvie pabomsl u onsimol.
OmnpeneneHne 9acTOTHI U MEPHOAA KOJICOaHUH MaTeMaTHYeCKOro MasiTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCHMOCTH MEPUOJIa KOJIEOaHUI TTOJIBEIIIEHHOT'O K HUTH TPy3a OT JJTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TieproAa KoJaebaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OneITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh IE€pUOJa KoJeOaHUN NPYKMHHOIO MasiTHUKa OT
MAacchl Ipy3a U )KECTKOCTH MPY>KUHBL.

7. W3mepeHue yckopeHHsI CBOOOIHOTO MaJACHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJI€ M JICKTPOMATHUTHbIC BOJIHBI.

DIEeKTPOMarHuTHOE 1oJie. DIEeKTPOMarHuTHbIe BOJIHBI. CBOWCTBA 311€KTPOMAarHUTHHIX BOJH. [1lkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNE 371€KTPOMArHUTHBIX BOJIH JUIsSl COTOBOM CBSI3U.

DeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onsimol.

1. H3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TesnedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBast mogenb cBera. Mcrounuku cera. IIpsimonuHeliHOe pacnpocTpaHeHHE CBeTa. 3aTMEHUS
Comaua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpesoMiieHHs cBera. [lomHOEe BHYTpEHHEE OTpPaKEHUE CBETa.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon mydeit B nun3e. Ontudeckas cucteMma (oToanmnapaTa, MUKpOCKoma U Tesneckomna. ['na3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U TaIbHO30PKOCTD.

Paznoxxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CrokeHWE CIEKTPAIbHBIX IIBETOB.
Jucnepcus ceera.

ok wnN
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Hemoncmpayuu.

[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenne n300pa>keHHI B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYEeCKUN CBETOBOI.

Xox iydeit B coOuparomiei JInH3e.

XoJ J1y4ei B pacCenBarolel JIUH3E.

[Tonmy4yenue n300paKeHUI C ITOMOIIBIO JIMH3.

. [punuun pefictBus ¢oToanmapara, MUKPOCKOIIA B TEJIECKOTIIA.

10 Mopens riasa.

11. PaznoxxeHue 0eaoro cBeTa B CIEKTP.

12. [lonyuyeHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOT'O JIyda OT yIJjia MaJieHusl.

O NV A WNR

2. H3yueHue XxapaKTEpUCTHK M300paKCHUS MPEJMETa B IJIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCHMOCTH YTIJjla TPEIOMIICHUS] CBETOBOTO JIyda OT YIJia MaJCHUS HA TPaHUIIC
«BO3yX—CTEKIIO.

[Tonyuyenue n300pakeHH C MOMONIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIEKTP.

No v e

OnbITHl O BOCHIPUATHUIO IIBETA IPEAMETOB ITPH UX HAOIIOJCHNUHN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3z[en 12. KBaHTOBEIE IBJICHHUS.
OneiTel Pesepdopna u manerapHas mozaenb aroMa. Mogens aroma bopa. Hcenyckanue u

MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagnoaktuBHOCT. Aub(a-, O6era- U ramma-uziaydeHus. CTpoeHue aToMHoro sjapa. HykiaoHHas

MOZCIIb aTOMHOI'0 AApa. M3oTonel. PagnoakTuBHEIE MMpeBpaIICHU. HepI/IOI[ nojrypaciiaga arTOMHBIX SJCP.

saep.

SAnepubie peakiiuu. 3aKOHbI COXpaHEHUS 3apsI0BOTO U MaCCOBOTO YMCesl. DHEPIHs CBSI3U aTOMHBIX
Ces13b Macchl U sHeprun. Peakiuu cuntesa u nenenus saep. Mcrounuku sueprun ColiHIa U 3BE3 .
AnepHas sHepreTuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEeHUH Ha )KUBbIE OPTaHU3MBI.
JHemoncmpayuu.

CrexTpsl U3JIy4CHUS U TIOTJIOMIECHHUS.

CrexTpsl pa3TuvYHBIX Ta30B.

CnekTtp Bomopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3TYUESHUH.

Perucrpanus uznydeHust npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HaOGmroeHue CIIONIHBIX W TMHEWYATHIX CIIEKTPOB U3IIYICHHS.

2. HccnenoBanue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI IO TOPMO3HOMY IYTH (110 poTorpadusim).
3. Usmepenue paguoakTuBHOTO (hoHA.

IToBTOpHTE/IBLHO-00001IAKO NI MOLYIb.

[ToBTOpHTENBHO--0000IMAOIMI  MOAYIb TMpEIHA3HAYECH JUIsi CHCTEMAaTH3allid M 000OIIeHUs

ok wnNpRE

MIPEIMETHOTO COICP KAHUSI U OTIbITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca PU3UKH,

a TakXe Uil MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (U3UKE A 00ydarouiuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeMeT.
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[Ipyn n3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3MPYIOTCS BUIbI AEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHIKEHHE TMPEAMETHBIX M METalmpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00ydeHus, popMUpYETCS eCTECTBEHHOHAY4YHast TPAMOTHOCTb: OCBOCHHE HayYHBIX METOIOB
WCCIIEIOBAHUS SBJICHUM MPHUPOABI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSICHATH (PU3UUYECKUE SIBICHUS,
MIPUMEHSS IOJyYEHHBIE 3HaHUsI, pelIaTh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIMATBHO AESTENBPHOCTHBIM XapaKTep NaHHOIO pasjena peaau3yercs 3a C4€T TOro, 4To
o0yyJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM Ipe/Iaraercs:

Ha OCHOBE IOJYYCHHBIX 3HAHUH paclO3HABaThb M HAYYHO OOBSCHATH (U3UYECKUE SIBJICHUS B
OKpPY’Karolllel MPUPOJIE U NOBCEAHEBHOM )KU3HU;

MCIOJIb30BATh HAYYHBIE METOABI UCCIICAOBAHUS (DU3NYECKHX SBICHHI, B TOM YHCJIE IS IPOBEPKH
TUIIOTE3 U MOJIYYeHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI Hanboyiee BaXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTU, HApumep,
MIPAKTUYECKOr0 HCIIOIb30BaHUS PA3JIMYHBIX MCTOYHHUKOB SHEPIMM HA OCHOBE 3aKOHA IpPEBpaLICHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA3OBAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUSI HAIPABICHO HA JOCTHUIKEHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbraTe m3yueHUs QU3MKH HAa YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHUS y OOYyYaroIIerocs

OyayT cOPMHUPOBAHEI CIEAYIONTUE TNIYHOCTHBIC PE3YIbTAThl B YaCTH:

e 1) NaTpHOTHYECKOT0 BOCTIUTAHUSA:

® — [IpOSIBIIEHUE UHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pU3HUecKoi HayKH;

® — I[IEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — TFOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYXJACHUH OOIECTBEHHO 3HAUMMBIX U dTUYECKUX MPOOIIeM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIN (PU3UKU;

® — OCO3HAHWE BaXXHOCTU MOPAIbHO--3THYECKHUX MPUHIIMIIOB B I€ITEIBHOCTH YYEHOTO;

e 3)3CTeTHYEeCKOro BOCIMTAHMS:

® — BOCHPHATHE ICTETHUYECKUX KAYeCTB (PU3UUECKON HAYKH: €€ TAPMOHUYHOTO MTOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® — OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPBI;

e — pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATENBCKON e TeIbHOCTH,

e 5) popMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOI0 0J1ar0NOTy U

® — OCO3HaHHWE IEHHOCTH O0€30MacHOT0 o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTH TMPaBHJI OE30MACHOTO TOBENCHUsS Ha TPAHCIOPTE, HA JOpPOTax, C JJIEKTPUUECKUM U
TEIJIOBBIM 000PYIOBaHUEM B IOMAIIIHUX YCIOBHUSX;

e — c(hopMHPOBAHHOCTH HaBBIKA PEQIICKCHH, TPU3HAHIE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe MpaBa y
JIPYroro 4ej0BeKa;

e 6) TPyI0OBOI0 BOCIIUTAHMS:

® — AaKTHBHOE Yy4yacTHE€ B pEIICHHHM MpaKTUYeCKHX 3agady (B paMKax CeMbH, 00pa3oBaTeiabHOU
OpTraHMU3aINH, TOPOJIa, Kpasi) TEXHOJIOTHYECKON U CONMAILHOW HAIMPABICHHOCTH, TPEOYIOMIUX B TOM
yuciie U GU3NYECKUX 3HAHMUI;
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® — WHTEpeC K MPAKTUIECKOMY H3yUeHUIO Tpodeccui, CBI3aHHBIX C PU3UKOI;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHMSI:

e — OpHEHTaNWs Ha MPUMEHEHHE (U3NYCCKUX 3HAHWHA JJIsl PEUICHHUsS 3a/1a4 B 00JacTH OKpYKarolleH
Cpe/Ibl, TUTAHUPOBAHMSI TIOCTYIIKOB U OIICHKH MX BO3MOKHBIX TIOCTICACTBUM IS OKPYKAIOIICH CPEIIbI;

® — OCO3HaHWE MIOOATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U IyTel UX PEIICHUS;

e 8) aganTanmuM K U3MEHSIIONIUMCH YCJIOBUSAM COIMAIBLHON M PUPOJIHOM Cpeabl:

e — TOTPeOHOCTh BO B3aMMOJICUCTBUU IPH BBHIMOTHCHUH HCCICIOBAHUN U TPOEKTOB (pU3MUecKoi
HANPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

® — MOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JIeATEIHHOCTh;

e — TOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4YHCIe (GOpPMYITUPOBATH WUJECH, TOHSTHUSA,
TUTIOTE3bI O (PU3HUECKUX O0BEKTAX U SBJICHHUSIX;

e — oco3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

® — JUIAHUPOBAHHE CBOETO PAa3BHUTHUS B MPUOOPETECHUN HOBBIX (PM3NUECKUX 3HAHUM;

® — CTpPEeMJICHHE aHAIM3UPOBATh W BBISABIATH B3aMMOCBS3U MPUPOJIBI, OOMIECTBA U SKOHOMHKH, B TOM
YHCJIEC C UCIIOIHb30BaHUEM (DU3UYECKHUX 3HAHMIA;

® — OIICHKA CBOUX JIEHCTBUH C y4y€TOM BIUSHUS Ha OKPYXKAIOUIYIO CpPEeay, BO3MOMKHBIX TJI00abHbIX
MTOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHUs mporpaMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS y
oOyuarorierocst 6yayT copMupoBaHbl MeTanpeIMeTHbIEe Pe3yJbTaThl, BKIIOUAIOIINE TT0O3HABATEIIbHBIC
yHUBEpCAIbHbIE y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAlbHblE YyueOHbIC JelCTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHBIE ICHCTBUS.

ITo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornueckue AeicTBHA:
® BBIBIATH M XapaKTePU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTAHABIIMBATh CYLIECTBEHHBIH NpPHU3HAK KIacCU(PUKAMU, OCHOBAHMUS [UId O000OIIEHUS U
CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B paccMaTpuBaeMblXx (akTax, JaHHBIX U
HaOJI0IEHUAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;
®  BBISBJISATH IPUUMHHO--CJIEICTBEHHBIE CBSA3H MPHU U3YYeHUU (PU3NYECKUX SBJICHHUH U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIOUEHUN, BBIIBUTATh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYNH;
® CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelIeHus y4yeOHOM ¢u3MuecKkoil 3amaun (CpaBHEHHUE
HECKOJIbKUX BapUaHTOB PELICHHs, BHIOOP Hanbosee MOAXOIAIIEro ¢ YUETOM CaMOCTOSTEIbHO
BBIJIETICHHBIX KPUTEPHEB).
Ba3oBble uccienoBarebckue AeiCTBHA:
® JCIOJIB30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKAN HHCTPYMEHT ITO3HAHUS;
® T[POBOJUTH IO CAMOCTOSTEIBHO COCTAaBJICHHOMY IUJIaHY OIIBIT, HECIIOXKHBIA (pu3nueckuit
9KCIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBICHUS;
e OIICHMBaTh Ha NPUMEHHMMOCTb M JIOCTOBEPHOCTh HH(OpMAIMIO, TOIY4YEHHYIO B XO7e
HCCIIEIOBAHMS WU DKCIICPUMEHTA;
® CaMOCTOATENIBHO (OPMYIHPOBaTh OOOOIIEHUS W BBIBOJBI 10 PE3yJbTaTaM IPOBEIEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIICAOBAHMS;
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MNPOTrHO3UPOBATL BO3MOXKXHOC JalbHeHIIee pas3sBUTUC (1)I/I3I/I‘-I€CKI/IX ImponueccCCoB, a TaKKC
BBIIBUT'aTh IPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

PabGora ¢ undopmanmeii:

IPUMEHSATh PA3JIMYHbIE METO/bl, MHCTPYMEHTBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE MHGpOpMaLUu
WIN JAHHBIX C y4ETOM MPEATIOKEHHON yueOHOH (PU3NUecKoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IMYHBIX BUJOB U
(dhopM mpeICTaBICHHUS,

CaMOCTOSITEJIbHO ~ BbIOMpAaTh  ONTUMAIbHYIO (OpMy MpeacTaBieHUs HMHPOpPMALUU U
WLUTIOCTPUPOBATh pelIaeMble 3a/1a4 HECTOXKHBIMU CXEMaMH, TarpaMMaMu, HHOU rpadukoil u
WX KOMOWHAIUSMHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B XOJIe¢ OOCYXJCHHS Yy4eOHOro Marepualia, pe3yJlbTaToOB JIA0OPATOPHBIX pPabdOT M MPOCKTOB
3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMbl U BbICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelIeHre 3aJa41 U oJIiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIOCTABJIATh CBOM CYXACHUS C CYXACHHSIMH APYTUX YYACTHUKOB JTUANIOTa, OOHApY>KUBATh
pa3IM4Me U CXOICTBO MO3ULIMIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3MYECKOrO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA);

MOHUMATh M UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W HMHIUBUAYalbHOW pabOThl MpU
peleHr KOHKPETHOU (PU3NIECKOI TPOOIIeMBI;

MPUHUMATD 1€ COBMECTHOM IESTENIbHOCTH, OPraHU30BbIBATh JCUCTBUA MO €€ JOCTHKECHUIO:
pacmpenenaTh poju, 00CYXJaTh MPOIECChl M PE3yJbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

BBITTOJIHATE CBOIO YaCTh pabOTHI, JOCTHTasi KAYECTBEHHOTO Pe3yiIbTaTa 10 CBOEMY HAIIPABIICHUIO
Y KOOPAWHHPYS CBOU JICUCTBHS C APYTUMHU WICHAMH KOMAaH/IbI,

OLIEHUBATh KAayeCTBO CBOETO BKJIAga B OOMIMI MPOIYKT MO KPHUTEPHSM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranuzanusi:

BBISIBJIATE NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyalUsiX, TPEOYIOIIMX Ui PpEeIIeHUs
(bu3NyuecKrX 3HAHUI;

OpPUEHTUPOBATHCS B PA3NIMYHBIX MOAXOAAX NPUHATUS PEIIEHUHN (MHIMBUIYalIbHOE, NPUHATHE
pelleHus B rpymIe, NPUHITHE PelIeHni TPYIIoi);

CaMOCTOSITENILHO COCTABJISITh aJITOPUTM PeLleHUs] PU3NYECKON 3a/1auil WK TJIaHa UCCIIEOBAHUS
C Y4€TOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
IpeiaraéMble BApuaHThl PELICHUIH;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CHTYAIlUH ¥ MpeJjIaraTh IUIaH €€ N3MEHEHHS,

OOBSACHSITH IPUYMHBI JTOCTIDKEHHS (HEIOCTHKCHHUS) PE3YJIbTATOB JICSITEIbHOCTH, JaBATh OLCHKY
NPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHBHI B JAEATENBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS (DU3UIECKOTO
HCCIICIOBAaHMsI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHMBIIUXCS CHTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HAa MECTO JPYroro 4YeloBeKa B XOJ€ CIOpa WM AUCKYCCHU Ha HAy4YHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MPU3HABATH CBOE MPABO Ha OUIMOKY IpU pelIeHNH (GU3NIECKUX 3a7ad WIA B YTBEPKACHUAX Ha
Hay4HbIE TEMBI ¥ TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATHI
K koniy o0y4yenus B 7 KJjiacce MpeIMETHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

UCTOJIb30BaTh MOHATHUS: (U3NYECKHE W XMMUYECKHE SIBJICHUSA, HAOIIOACHUE, SKCIIEPHMEHT,
MOJIeJIb, TUNOTE3a, €AUHUILBI (PU3MUECKUX BEJIWYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS
BellecTBa (TBEpAOE, JKUIKOE, razoo0pa3HOE), MEXaHUUYECKOe JBH)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpus, pPaBHOACHCTByIoWas cuia, Jaedopmanus
(ympyras, miaacTu4eckas), HeBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznmuyarh siBueHus (aud@ys3us, TEIUIOBOE JABIKEHHE 4YacTHI[ BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHME, MHEPIUs, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPJBIX
TeJ ¢ 3aKperyIEHHON OChIO BpallleHus, Iepejaya AaBjleHHs] TBEPIbIMU TeJIaMH, KHUJIKOCTIMU U
razamu, atMoc(epHoe AaBlieHHE, IJaBaHWE Tel, NPEBPAIICHUsS MEXaHUYECKOW SHEpruu) Io
OMMCAaHUI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢busnveckoe SIBICHHE;

pacro3HaBaTh MPOSIBIICHHE H3YYCHHBIX (DU3NYECKHX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM YUCIIE
¢busnveckne SIBICHUS B MPHUPOJIE: MPUMEPHI IBUKECHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOU U
HEXHUBOH mpupoje, ACHCTBUE CHUIBbI TPEHUS B MPHUPOJE M TEXHHMKE, BIUSHHE aTMOC(hHEpPHOro
JIaBJICHUs Ha )KUBOW OpPTaHU3M, IJIaBaHUE PbIO, pbIUaru B TeJe 4eJIOBEKa, IPU ITOM IEepEeBOIUTH
MPaKTUYECKYIO 3a/]auy B y4eOHYI0, BBIIEIISATh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBIICHHI,

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TN U PU3NUYECKUE SBJICHUS, UCTIOIb3Ysl (PU3NUECKHUE BEIIMYNHBI
(macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, IyTb, CKOPOCTb, CPEIHSAS CKOpPOCTb, CHIIA
YIIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CHJla TPEHUs, 1aBjieHue (TBEPJOro Tena, KHUJIKOCTH, ras3a),
BBITAJIKUBAIOIIAsl CHJIa, MEXaHW4ecKas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO?((ULKEHT MOJIE3HOro JACUCTBUS MEXaHM3MOB, KMHETHYECKass U MOTEHUHUaNIbHAsl SHEPTrus),
P ONHCAHUU TPABUWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCIOIb3YEMbIX BEIUYMH, HX
0003HaYeHHS U €AMHULBI (PU3HMUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(¢u3NYeCKy0 BETUUUHY C IPYTUMHU BETMUYMHAMM, CTPOUTH IpadUKU U3y4EHHBIX 3aBUCHMOCTEN
(hUBUYECKUX BETHYNH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3UYECKUE SBJICHUS M TPOLECCHI, HCIOIb3ysd IpaBHia
CJIOKEHHUsI CUJI (BJIOJIb OHOM MpsiMOi), 3aKoH I'yka, 3akoH [lackains, 3akoH Apxumena, MpaBUio
paBHOBecHs prlyara (010Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHUYEeCKOM
SHEpPrUM, NpU OTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3allUCBIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE;

OOBSICHATh (PU3MUECKUE SIBJICHHUS, MPOLECCHl U CBOMCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyallul TPaKTHUKO-OPHEHTUPOBAHHOI'O XapakTepa: BBIABIATH NPUYUHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB C OMOpoi Ha 1—2 M3ydeHHBIX CBOWCTBA
(bu3nYecKuX sIBICHUH, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3aJauyu B 1—2 AEWCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOILNE
¢u3nyeckre BENWYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alMChIBaTh KPaTKOEe YCIOBHE,
MOJICTABIATH (PU3UUECKUE BETMUNHBI B (POPMYIIBI M TPOBOIUTH PAcUEThl, HAXOAUTH CIIPAaBOYHBIE
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JAHHbIE, HEOOXOIMMBIEC JUIsl PELIeHMs 3aJad, OLEHHBAaTh pPEAIMCTUYHOCTh MOJYYEHHOM
(bU3HUYECKON BETUYNHBL;

® pacno3HaBaTh NPOOJEMbI, KOTOPHIE MOYKHO PELIUTh MPHU NOMOIIU (PU3MUECKUX METOMAOB, B
ONMCAaHUU HCCIEOBAHUS BBIACIATH MPOBEPSEMOE NPEAINOIOKEHUE (TUIIOTE3Y), pa3iuyaTh U
HMHTEPIPETUPOBATH MOJIYYEHHBIM pe3ysbTaT, HAXOAUTh OLIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBObI
II0 €ro pe3yJibTaTaM;

® TIPOBOJIUTH ONBITHl MO HAOMIOAECHUIO (U3UYECKUX SBICHHA WM (U3NYECKUX CBOMCTB TeI:
(GbopMynIMpOBaTh IpPOBEpAEMBbIE MPEIIONI0KEHUA, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U POPMYIIUPOBATH BBHIBOJIBL;

® BBINOJHATh MpPSIMbIE H3MEPEHHUs] DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIIEPaTyphl C UCIIOJIb30BAaHNEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aIMCHIBATH MTOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

® [IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMYMHBI OT JpYrod c
HCIOJIb30BAaHUEM MPAMBIX U3MEPEHHUM (3aBUCHMOCTH IIYTH PABHOMEPHO JABIKYILErocs Teja OT
BPEMEHHU [BM)KEHUS Tela, CUJIbl TPEHHUS CKOJIbKEHMsS OT Beca Tesla, KayecTBa 00pabOTKU
MIOBEPXHOCTEN TeNl M HE3aBUCUMOCTH CUJIbI TPEHHsI OT IJIOLIad CONPUKOCHOBEHHS TEJ, CHIIbI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CUIIbI OT 00bEMa NMOTpyKEHHON 4YacTH
Tela W OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha
KOTOPYIO IOTPY>KEHO TEJO, YCIOBUI IJIaBaHMs TeJ, YCIOBHM paBHOBeCUs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4Y€OHOI'O HCCIIEJIOBAaHUS, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEPEHUs, CIeAys MpPEUIOKEHHOMY TUIaHy, (UKCHPOBAaTh pPE3yibTaThl IOJYYECHHON
3aBHCUMOCTH (PU3NIECKHUX BEITMYUH B BHJIE TPEUIOKEHHBIX TaOIUIl U TpaUKOB, JeNIaTh BHIBOIBI
II0 pe3yJIbTaTaM MCCIEI0BAHNUS;

® [IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPAOrO TeNa, CUJa TPEHMSI CKOJIBXKEHHSA, MAABIEHUE BO3/yXa, BBITAJIKUBAIOIIAS CHIIA,
JefcTBYIONIAs Ha OTPYKEHHOE B XKHUIAKOCTh T€JI0, KOAPPHUIMEHT M0JIE3HOTO JeHCTBUS MPOCTHIX
MEXaHU3MOB), CleAys NMPEAJIOKEHHON WHCTPYKLUU: NMPHU BHIIOJHEHUH U3MEPEHHH coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHNUE UICKOMOW BEJTMUMHBI;

e coO0aTh MpaBUjIa TEXHUKU O€30M1aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

® yKa3blBaTh MNPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIAIOIIUECS] COCY/Ibl, OAPOMETP, phluar, MOJIBUKHBIM U HEMOABUKHBIN OJIOK,
HAaKJIOHHAs [IJIOCKOCTB;

® XapaKTepu30BaTh MPUHLUIBI JTEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha HX ONHMCaHHA (B TOM UHMCIE: NOIUIMIHMUKH, YCTPOHCTBO BOJOIPOBOAA,
TUJIpaBIMYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBON HACOC, apEOMETpP), HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (U3MUECKUX SABICHUM M HeoOXoauMble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® [PUBOJAUTH NMpPUMEPHI (HAXOAUTHh MH(OPMALHUIO O MpUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(bU3UYECKUX 3HAHUH B TTOBCEIHEBHOM JKU3HU JIJIs1 0OecTieueHHsI 0€30MTacHOCTH MPU 00paIeHun
C NpubOpaMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COONIOJIEHHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

® OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBUHU C 33aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIMXCA 3HAHUM M IMyTEM CpaBHEHMs Pa3JIMYHBIX
HCTOYHHUKOB BBIIENATh MHPOPMALUIO, KOTOpPasi SBJISIETCS MPOTHBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

® UCMOJNb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 33JaHUN HAYYHO--TIONMYJSIPHYIO JIUTEpaTypy
($U3NYECKOTO COAEp)KaHus, CIPaBOYHBIE MaTepHaibl, pecypcbl cetd VHTepHeT, BIaaeTh
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npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HH(GOPMALUM M3 OJHON 3HAKOBOU
CHCTEMEI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MICEMEHHBIE U YCTHBIE COOOIICHNUS HAa OCHOBE 2—3 NCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPIKAHUS, B TOM YHUCIIE ITYOJIUYHO JIENIaTh KPaTKHE COOOLICHUS O
pe3yiibTatax IIPOCKTOB WA y‘-IGGHBIX HCCHGI[OBaHHﬁ, npu 35TOM TI'pPaMOTHO HCIIOJIB30BAaATh
M3y4YCHHBIN MIOHATUIHBIN anmapar Kypca (U3UKH, COTPOBOXK/IATh BRICTYIUICHHE TIPE3CHTAINEH;
MIPY BHITIOJTHEHUH YYEOHBIX TIPOEKTOB U MCCIICIOBAHUHN pacpeieNiaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUHM C IIOCTAaBJICHHBIMH 3a/lauaMHM, CICAUTHh 3a BBHINOJHEHHWEM IUIaHA JEHCTBHIA,
aICKBATHO O CHHUBATDHb COOCTBEHHBINI BKJIaad B JCATCIBHOCTbL TI'PYIIIbI, BbICTPpAUBATH
KOMMYHHUKATHBHOC BSaI/IMOIIef/’ICTBI/Ie, YUUThIBAsA MHCHHUC OKPYXAIOIIUX.

K koniy o0y4yeHnus B 8 kiiacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPAKaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUIL:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHMSI BEILLECTBA, KPHCTAUIMYECKUE M aMop(HbIe Tesla, HACHIILEHHBIH U
HEHACBILICHHBIA Map, BJIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS OSHEprus, TEIUIOBOU
JIBUTATEb, JJIEMEHTApHBIN JJIEKTPUUYECKUN 3apsi, 3JIEKTPUYECKOE II0JIe, MPOBOJHUKU H
JU3JIEKTPUKHU, TIOCTOSTHHBIH 3IEKTPUUECKUIl TOK, MarHUTHOE TOJIE;

pasnuyath SBJIECHUSA (TEILUIOBOE PACLIMPEHHE U CXKAaTUe, TEILIoNepeiada, TeIJI0BOE PABHOBECHE,
CMauyMBaHME, KalWUIAPHbIE SBJICHUS, UCIApEHHUE, KOHACHCAIMS, IUIaBIE€HUE, KPUCTAIIIN3aIHs
(oTBepAeBaHME), KUIIEHHE, Teronepeaaya (TeIIONPOBOJAHOCTh, KOHBEKLUS, W3IydeHUE),
ANIEKTpU3alus TeJl, B3aUMOJCHCTBHE 3apsiioB, JCHCTBHUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEMCTBYE MAarHUTOB, NEHCTBUE MArHUTHOTO IOJS HAa MPOBOJHUK C TOKOM,
3JIEKTPOMAarHuTHasE MHAYKLKS) 110 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3NYECKHX SBJICHUN B OKPYXKAIOIIEM MUpE, B TOM YUCIIE
¢usnyeckue SABICHMS B NPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIAPHBIE SIBJICHUS B
IPUPOJE, KPUCTAILIBI B Ipupoe, uditydeHre CoiHIa, 3aMep3aHue BOJLOEMOB, MOPCKUE OpU3HI,
00pa3oBaHHE POCHI, TYMaHa, UHEsl, CHETa, DJIEKTPUUECKUE SBICHUS B aTMOc(epe, JIIEKTPUIECTBO
KHMBBIX OPraHW3MOB, MarHUTHOE ToJje 3eMiH, Apeiid MomocoB, pojdb MAarHUTHOTO MOJS JUIS
KU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOWMCTBA (IpU3HAKU) (PU3NUECKUX SBJICHUI;

OIMCBIBATh N3YUEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SBICHUS, UCTIONB3YS (PU3HUECKUE BEINUUHBI
(Temmieparypa, BHYTPEHHSISI SHEPT U, KOJIMYECTBO TEIJIOTHI, YAelbHas TeIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJIEHUS, YAENIbHas TEIUIOTa MapooOpa3oBaHMs, yJENbHAas TeIIoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS
BJIQKHOCTh BO3AyXa, OJJIEKTPUYECKUH 3apsij, CWIa TOKa, DJEKTPUUECKOE HAaINpsHKEHHE,
COIIPOTHBIICHUE IPOBOJHHUKA, YJEIbHOE CONPOTUBIEHUE BEILIECTBA, pabOTa M MOIIHOCTb
ANEKTPUYECKOTO TOKa), TMpPU OMNHCAHUM MPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICI
UCTOJIb3yEMbIX BEIMYUH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U MPOIECCHI, HMCIOJB3Ysl OCHOBHBIC
MIOJIOKEHMSI MOJIEKYJIIPHO--KMHETUYECKOI TEOPUHU CTPOECHHUS BELIECTBA, IPUHIUI CYTIEPIO3ULINT
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsjaa, 3akoH Oma Juisl ydacTKa LIenH,
3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHUs DSHEPIMM, IpPU OSTOM JaBaTb CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;
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e OOBICHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA Tel, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATh NPUUYMHHO-CIECCTBEHHBIE CBSI3U, CTPOUTD
00BsCHEHHE M3 1—2 JOTMYECKHX IIAaroB ¢ OMOpOil Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHU, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIC 3aa4u B 2—3 AEMCTBUSI, UCIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIIUE
¢u3nveckre BEIWYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alMChIBATh KPaTKOE YCIOBHE,
BBISIBJISITH HEJAOCTAaTOK JaHHBIX JUIS PpEeUIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBble A €€ pelIeHUs, IPOBOAUTH PACUEThl M CPaBHUBATH MOJYYEHHOE 3HAYCHHE
($U3M4eCKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

® pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh NpU MOMOLIU (PU3HUYECKUX METOJIOB,
HCIOJIb3YSl OIKMCAaHUE MCCIEA0BAaHUSA, BBLIEIATH IPOBEPSEMOE IPEANONIOKEHUE, OLIEHNUBATH
IIPaBWIBHOCTb MOPSIIKA IPOBEIEHNUS UCCIIEJOBAHMSL, JIENIaTh BBIBOIBL;

® TIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WM (PU3MUYECKHX CBOMCTB Tel
(KanwiuIsipHBIE SIBJIEHUS, 3aBUCHMOCTb JABJICEHUS BO3JyXa OT €ro o0Obéma, TemIepaTypbl,
CKOpOCTH TMpoIlecca OCTBhIBAaHWS W HarpeBaHus MpU M3IYYEHUH OT I[BeTa H3Iydarolen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOJBI OT TEMIEPATyphl KHUAKOCTH H
wiouaau €€ MOBEPXHOCTH, IEKTpU3alUs Tel U B3aUMOJIECHCTBHE 3JIEKTPUUYECKUX 3aps/IoB,
B3alMO/JICIICTBME IIOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allMsi MAarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToB, JCHCTBHS MArHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMArHuTa,
CBOMCTBA  DJEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (opMynupoBaTh  IpOBEpsieMble
MIPENIIOJIOKEHNSI, COOUpaTh YCTAHOBKY M3 IPENJIOKEHHOTO O0OpYyIOBaHMs, OINMUCHIBATH XOJ
OTBITa M POPMYITUPOBATH BHIBOJIBL;

®  BBINOJIHATH NPSMbIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BIaKHOCTH BO3yXa, CUJIbI TOKA,
HaNpsDKEHUs C UCIOJb30BAaHUEM aHAJIOIOBBIX NPUOOPOB U JATYMKOB (DPU3MUECKHX BEJIMYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33/1aHHON aOCOJIFOTHON MOTPEIIHOCTH;

® T[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMYMHBI OT JpYrod c
HCIOJIb30BaHNEM MPSMBIX U3MEPEHUH (3aBUCHMOCTh COTIPOTUBIICHHUS TPOBOJHUKA OT €r0 JJIUHBI,
IUIOUIA/IM MONEPEYHOI0 CEUYEHHUsl M YJENbHOIO CONMPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI
TOKa, MJIYIIEro Yepe3 NPOBOJHMK, OT HANpPsOKEHUS Ha MPOBOJHHUKE, HCCIEI0BaHUE
IIOCJIE0BATEIBHOTO U MAPAJUIENBHOIO COEAMHEHNI TPOBOJHUKOB): TUIAHUPOBATh UCCIIEI0BAaHUE,
coOMpaTh YCTaHOBKY U BBINOJHATh U3MEPEHHUs, CIeAys NMPEATIOKEHHOMY IUIaHy, PUKCHPOBAThH
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH B BHMJE TaOMuI M TpaduKoB, AeNaTbh BBIBOABI I10
pe3ynbTaTaM HCCle0BaHNUS;

® TIPOBOJUTH KOCBEHHBbIE M3MEpPEHHs (PU3MUECKUX BeNUYMH (yJelbHas TeIUIOEMKOCTh BEIleCTBa,
CONPOTHUBIIEHUE TMPOBOJHUKA, PAbOTa W MOIIHOCTb AJIEKTPUYECKOTO TOKAa): IUIAHUPOBATH
U3MEpEeHusi, COOMPaATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENys MPeAI0KEHHON HHCTPYKLIUH, U
BBIYHCIIATH 3HAUEHNUE BEINYNHBI,

e co0OuoJIaTh NMpaBHiia TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

® XapaKTepU30BaTh MPUHLMUIIBI JTEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, HapoBas
TypOMHa, aMIlepMETpP, BOJBTMETP, CUETUHK DICKTPUUYECKON DHEPTUH, IEKTPOOCBETUTEIIbHBIC
MpUOOpPHI, HArpeBaTeNbHBIE AJICKTPONPUOOPHI (MMPUMEPHI), IICKTPUUCCKUE MPEITOXPAHUTEIH,
ANEKTPOMArHuT, 3JEKTPOABUTATEIb IOCTOSHHOTO TOKAa), MCIONb3yd 3HAHHUA O CBOMCTBax
(bu3NIEeCKUX SIBICHUH U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (JKUAKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CTOPAaHMUs, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JIEKTPUUECKUX
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IeTel ¢ MocIe0BaTeIbHBIM U apauIeIbHBIM COSMHEHNEM 3JIEMEHTOB, Pa3ifyasi YCIOBHBIC
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIETIeH;

HOPUBOJIUTE TPUMEpPHI (HAXOAUTh MH(POPMAIMIO O MpUMepax) MPaKTHYECKOTO HCIOIb30BaHUS
(¢u3MYeCKUX 3HAHUH B MOBCEIHEBHOM XHU3HM sl o0ecrieueHnss 6€30MacHOCTH MPH 00paIieHuu
C TpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHsS 370POBBS U COOJIIOJICHHS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEeH cperie;

OCYLIECTBIATh MOUCK HH(MOpManuu (U3NIECKOro coiepkaHusi B VHTepHeTe, Ha OCHOBE
UMCIOIIMXCS 3HAaHMH W TYTEM CpPaBHEHUS JIOMOJHMUTENBHBIX HCTOYHHKOB BBIACIATH
nH(POPMAIINIO, KOTOPAsi SBISETCS MPOTUBOPEUHBOI UM MOKET OBITH HEIOCTOBEPHOM;
UCTIONIB30BATh IPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUM HAyYHO--TIONMYJISIPHYIO JIUTEPATypy
(GU3MYEeCKOTO COoAep)KaHus, CIPaBOYHBIC MaTepHajbl, pecypchl ceth VHTepHeT, BiaieTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuss MHGOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE MMCHMEHHBIE U KPAaTKUE YCTHBIE cOOOIIEeHHs, 0000m1as nHpopManuio
U3 HECKOJBKUX MCTOYHUKOB (PM3MUECKOTO COJCPIKaHHsI, B TOM YUCIIC MyOINYHO MPEACTaBISATD
pe3yNnbTaThl MPOEKTHOW MM WCCIENOBATEIbCKOM JEATENFHOCTH, IPH 3TOM TPaMOTHO
WCIOJIb30BATh U3yUYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COMPOBOXIATh BBHICTYIICHHE
MpE3EHTALNEN;

MIPY BBITIOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIECIOBAHNN (PU3UYECKUX TPOLIECCOB PACIPELIIATh
0053aHHOCTH B T'PYIINE B COOTBETCTBUU C ITOCTABICHHBIMHU 33J[a4aMH, CICJUTh 32 BBIMIOJIHEHHUEM
IUlaHa JEWUCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIQJ B
NEATeNIHOCTh ~ TPYIIIBI, BBICTPaUBaTh KOMMYHHMKATHBHOE B3aHMMOJCIHCTBUE, IPOSBIIS
TOTOBHOCTB pa3pemiaTb KOH(IUKTHI.

K xoHiy o0yueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPaXkaThb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIOJIb30BaTh MOHSTHS: CUCTEMA OTCUYETA, MaTepraIbHas TOYKA, TPAEKTOPHUs, OTHOCUTEIbHOCTD
MEXaHUYECKOT O JBUKCHMS, nepopmanus (ynpyras, IUIaCTHYECKast ), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U IMEPErpy3KH, LEHTP TAKECTHU, aOCOITIOTHO
TBEPAOE TEJI0, LIEHTP TSHKECTU TBEPJOTO Tejla, pABHOBECUE, MEXaHNYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, MH(pa3ByK M YJIbTPa3BYK, JIEKTPOMArHUTHbIE BOJHBI, IIIKAIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPbI MCIYCKAaHUS U MOTJIOUIeHUs, aabda-, 0eTa- u
ramMMa-u3JIydeHus, U30TOIbI, IAEpHAas YHEPTeTHKA;

pa3nuyath sBICHMA (paBHOMEpPHOE M  HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE JIBHXKEHHUE,
PaBHOYCKOpPEHHOE MpSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJeHHuE Tell, PaBHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aUMOJEHMCTBHE TeJ, PEaKTHUBHOE IBM)KEHHE, KoyiebaTelbHOe
JBIDKEHUE (3aTyxarolllue M BBIHY)XJEHHbIE KOJeOaHUs), PEe30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXKCHHE 3BYKAa, MNPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAKEHHE U NPEIOMIIEHHE CBETA,
MIOJIHOE BHYTPEHHEE OTpa)K€HHE CBETa, pa3liokeHHe Oeloro CBeTa B CIEKTP M CIIOKEHHE
CHEKTPaJbHBIX 1[BETOB, JUCIEPCHSI CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYATOro CIIEKTpa N3yUEHUs ) 10 OMMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SIBICHUI B OKpY’KaloIleM MUpE (B TOM YUCIIe
¢u3nveckue SBJICHUS B IPUPOJIE: PUIMBbI U OTIUBBI, ABMKEHHE M1aHeT COIHEYHOM CUCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE,
ceiicMHuYecKue BOJIHBI, I[yHAMH, 9X0, [[BETA TEJI, ONTUUYECKHE SIBICHUS B IPUPOJIe, OMOJIOTHUYECKOe
JecTBUE BUAMMOTO, YIbTPa(HONIETOBOIO M PEHTIEHOBCKOI'O H3IYyYCHHH, €CTECTBEHHBIN
PalMOaKTUBHBIA (OH, KOCMUYECKHE JTYyUH, PAAUNOAKTUBHOE U3Iy4eHUE PUPOIHBIX MUHEPAJIOB,
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JeUCTBUE DPAJUOAKTUBHBIX HM3IY4EHUH Ha OpPraHu3M 4YelloBeKa), MpH 3TOM IEpeBOJIUTH
MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIIEIIATH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NIECKUX
SIBJICHMI;

®  OMNWCHIBATH U3YYEHHBIC CBOMCTBA TN U (PU3UUECKUE SBICHNUS, UCTIONB3Ys (PU3HUECKUE BEIINIMHBI
(cpenHsii M MIHOBEHHass CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUJKEHUM, YCKOPEHHUE,
nepeMelleHe, MyTh, YIJIoBas CKOPOCTb, CWJIAa TPEHMs, CUIa YOPYroCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOIO MAaJCHMsI, BEC Tela, MMILYJIbC Tela, UMIIYJIbC CHJIbI, MEXaHHYECKas
paboTa ¥ MOIIHOCTH, MOTEHIMANbHAS DHEPTUsl Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
IIOTEHLIMAJIbHAs. SHEPrusl CXKATOM INMpPYXUHBI, KHHETUYECKAs SHEPrusi, MOJIHAsg MEXaHW4YecKas
SHEprus, NepuoJ M YacToTa KoJeOaHul, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTelb IPEJOMJIEHUS CPeibl), MPU OMMCAHUM IPABUIBHO TPAaKTOBATh
(bu3NYeCKUil CMBICT UCIOIB3YEMbIX BETUMYMH, 0003HAUCHUS U €IUHHIBI (PU3NYECKUX BEIHYUH,
HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEITUUMHY C APYTUMH BEITHMYHMHAMU,
CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKHE SBICHUS M IPOLECCHl, HCIONB3Yys 3aKOH
COXPAHEHMsI 3HEPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLUI CYNEPIO3ULMHU CHUJI, TIPUHIIMII
otHocuTesnbHOCTH [amuinesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMIYJbCA, 3aKOHBI
OTpPaXKCHUS U IPEJIOMIICHUS CBETa, 3aKOHbI COXPAHEHHUs 3aps0BOIO U MAacCOBOIO YHUCEIN MpU
SJICPHBIX PEAKIHSIX, [IPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTeMaTHYeCKO€e BhIPAXKECHUE;

e OOBICHATH (PpU3MUYECKHE TPOILECCHl U CBOMCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BIABIATh NPUUMHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTh
o0BsicHEHHE U3 2—3 JOTMYECKHUX ILAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIC 331a4u (ONMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOIb3YS 3aKOHBI
u QopMmysbl, cBs3bIBaronIMe (U3MUECKHUE BEIWYMHBI: Ha OCHOBE aHajdu3a YCJIOBUS 3ajadd
3alUCBIBaTh KPAaTKOE YCJOBUE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BEIOMPATh
3aKOHBl M (OPMYJbI, HEOOXOAWUMBIE JUIS PpELIeHUs, MPOBOJUTH pPACYEThl M OLIEHUBATh
PEATMCTUYHOCTh MOTYYEHHOTO 3HAaYEHUS] (PU3NYECKON BETMUHHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh HpU HNOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEA0BAaHUSA, BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHHE, OIIEHUBAThH
MPaBWIBHOCTh TOpSAKAa IPOBEIACHUS HCCIEAOBAaHUSA, JeJaTh BbIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

® T[IPOBOJUTH OMbITHl MO HAONIONEHUI0 (U3NYECKUX SBICHUM WM (PU3NUECKUX CBOMCTB Tel
(u3yuenue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpPaHEHMsI SHEPTUH, 3aBHUCHUMOCTbH IEpUOJA
KoJIeOaHU PYKMHHOTO MasiTHUKA OT MacChl IPy3a M )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTUTY/IBI MAJTBIX KOJIEOaHMH, TPSIMOJIMHEHHOE PACTIPOCTPAHCHUE CBETA, Pa3JI0KEHUE OEJIoro
CBeTa B CIEKTp, U3yuE€HUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHuUs
npeaMera B cOOMparoliei JInH3e, HaOJI0JeHUE CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3IY4YEHUs):
CaMOCTOSITENTbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOIO HAOOpa 000py10BaHMUs, OTIUCHIBATH X0/
OTIbITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

® TPOBOJIUTH NMPU HEOOXOIUMOCTH CEpHUI0 MPSIMBIX M3MEPEHUH, OINpenenss cpelHee 3HaueHHUe
n3MepsieMor BeNMUYMHBI ((POKYCHOE paccTOsTHUE coOMparomel JUH3bI), 000CHOBBIBATH BHIOOD
crnioco6a u3MepeHus (M3MepUTeNLHOro Ipudopa);

® [IPOBOJUTH MCCIEIOBAHHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C HUCIOJIB30BAHUEM IMPSAMBIX
M3MEepeHui (3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HadalbHOM
CKOpOCTH, Iepro/ia KojJeOaHuil MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJa
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OTpPa)KEHMsI CBETa OT yIJla MaJeHWs] W yIyla MPeJOMIICHHs] OT yIJla MaJeHHus): IUIAaHUPOBAaTh
HCCIIeIOBAaHHE, CAMOCTOSITEIIbHO COOMPaTh yCTAaHOBKY, (PMKCHPOBATh PE3YyJIbTAThl MOTYyYCHHOM
3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJIE TAOJIHUI U TPpaUKOB, A€IaTh BHIBOJIBI 10 pe3yIbTaTaM
HCCIIEIOBaHMS;

® TIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYNH (CPEAHSAS CKOPOCTh U YCKOPEHHUE Tela
IIPY PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJIHOIO MaJeHMsl, >KECTKOCTh IMPYXKHHBI,
KOY(Q(QULIHUEHT TPEHMsI CKOJIbKEHHs, MEeXaHndeckas paboTa W MOILIHOCTb, YacTOTa U NEPHUOA
KoJe0aHUH MaTeMaTHYecKOro M MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOMparomeit
JUH3BI, PAAMOAKTHUBHBIA (OH): IUIAHHUPOBATH HU3MEPEHUs, COOMpAaTh HKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATE U3MEPEHHUS, CIeysl IPEIJI0KEHHON HMHCTPYKIMH, BBIYUCIISTh 3HAYEHUE
BEIMYMHBl U AHAJIU3UPOBATh IOJYUYEHHBIE pE3yJbTaThl ¢ YYETOM 3aJlaHHOM IOIPEIIHOCTH
U3MEPECHU;

e coluoJaTh MpaBuiia TEXHUKHU O€30IIaCHOCTH IIpU paboTe ¢ 1abopaTopHbIM 000pYy10BAHUEM;

® Da3IMYaTh OCHOBHbBIC INPHU3HAKU HM3YYCHHBIX (U3NYECKUX MOJEJeH: MaTepuanbHas TO4YKa,
a0COIIOTHO TBEPIOE TEJIO, TOUCHYHBIH NCTOYHUK CBETA, JIy4, TOHKAs JINH3a, IUTaHETapHasi MOJICIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOT'O SApa;

® XapaKTepu30BaTh NPUHIUINBI JEHCTBHS W3Y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONOpOM Ha UX ONucaHus (B TOM YHUCIE: CIHUIOMETP, AATYMKU IOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 3XOJOT, OYKM, IepHucKol, (oToanmapar, ONTHYECKHE CBETOBO/MbI,
CIIEKTPOCKOIN, JO03UMETpP, KaMepa BuibcoHa), HCIONB3ysl 3HaHMS O CBOMCTBAX (U3MYECKUX
SIBJIGHUN ¥ HEOOXOIUMbIEe (PU3NUECKIE 3aKOHOMEPHOCTH;

® UCMOJNb30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKHM M3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEpPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU pPEIIeHUU y4eOHO--
MPaKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI I MOCTPOEHUS N300paKeHH B IIJIOCKOM 3epKalie U
coOuparoIe JHH3E;

® [IPUBOJUTH NpUMEPHI (HAXOAUTHh MH(MOPMALUIO O MpPUMEpax) MPAKTUYECKOTO HCIIOIb30BaHUS
(¢u3MYeCcKUX 3HaHUHM B MOBCEIHEBHOM *KM3HM A1 oOecrieueHHst 6€30MacHOCTU MPH O0paIlieHuu
¢ mpulOopaMu U TEXHUYECKHMMM YCTPONMCTBAMH, COXPAHEHHUs 370POBbS U COOIIOJCHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’KalOLLEel cpene;

® OCYUIECTBJIATH MOUCK MH(pOpManuu (U3NUECKOro cojepkaHusi B IHTepHETe, CaMOCTOSITENILHO
(bopMynupys MOMCKOBBIN 3allpoc, HAXOAUTH IMYTU OINPEAETICHHsS TOCTOBEPHOCTH MOIYyYEHHON
nH(pOpMaIUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX UCTOUHUKOB,;

® CIIOJIb30BAaTh IMPU BBIIOJHEHUU Y4YeOHBIX 3aJaHUN HAy4YHO--TIONMYJSPHYIO JIUTEPATYPY
(¢u3NYecKoro coaep)kaHus, CIPaBOYHBIE MaTepHalbl, pecypchl ceth VIHTepHeT, BianeTh
npuéMamMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJAEP)KAHUS, MYOIMYHO TPEACTABISATh PE3YyIbTaThbl
MIPOEKTHOM WJIM HCCIIEIOBAaTeNbCKOM JIeATENbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATHIHBIN anmnapaT u3y4aeMoro paszaena (GU3HKH U CONPOBOXIATh BBHICTYIJICHHE
Ipe3eHTalHel ¢ ya€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

Nen/mm HaumeHnoBanue Kommue OcHOBHOE MPpOrpaMMHoOe OCHOBHBIE BHIBI Hcnoan3oBanue
pa3aesioB U TeM CTBO coJep:kaHue JesITeJIbHOCTH 00y4aroImuxcst 3JIEKTPOHHBIX (IU(POBBIX)
yue0HOro nmpeamera 4acoB o0pa3oBaTe/ILHBIX PecypcoB

Pa3nes 1. ®usuka u ee poJib B Il

O3HAHHUM OKPYKAKOIIECro MUpa

1.1 |®u3uka—Hayka o 2 (®u3uka — Hayka o npupoje. SIBineHus BhisiBiIeHHE pa3iuiuii MEXIY PU3NIECKUMU UXHUMUYECKUMU https://resh.edu.ru/subject/23,
npupoie npupoasl. PusHUecKue SBICHHS: npeBpaiieHusIMH. PacniosHaBanue v KiaccupuKanus GU3nIeCKux http://sch_ool-colIection.edu.ru/,
MEXaHHUECKHE, TEIUIOBbIC, MCKTPHIECKHUE, SIBIICHHI: MEXaHUYCCKHX, TEIUIOBBIX, JIICKTPHICCKHUX, MArHHTHBIX 1 htts://uchi.ru,
MarHHUTHBIE, CBETOBbIE, 3BYKOBBIC cBeToBbIX. HabmroieHne u onucanue Gu3nIecKuX siBICHU https://rusneb.ru/
1.2 | ®usmyeckue 2 |®usnyeckue BeauuuHbl. 3Mepenue OmnpeeneHne HEHbI ISICHUS KAl K3MEPUTEIBHOTO MpUdopa. https://resh.edu.ru/subject/23,
(pusnueckux BenuuuH. OU3MYECKHE M3MepeHne JIMHSIHBIX pa3MepoB TeJl U IPOMEKYTKOB BPEMEHH € http://school-collection.edu.ru/,
BETMIIHEL npuGopsL. [10rpeIHOCTb H3MEPEHH L. yu€Tom norpenrHocreii. MsmMepeHne 00bEMa ®HUIKOCTH U TBEPIOTO htts://uchi.ru,
Mesx1yHapoIHas cHeTeMa rena. Mi3aMepenue TeMneparypsl Py MOMOIIH YKUAKOCTHOTO https://rusneb.ru/
e UHAL TEPMOMETPA 1 IATHHKA TEMIIEPATYPBI. BhIMoNHEeHIE TBOPUESCKUX
3aJJaHuil 110 MOUCKY CIIOCOO0B M3MEPEHHs HEKOTOPBIX (PH3HIECKUX
XapaKTEPUCTHUK, HATIPUMED, Pa3MEPOB MaITbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJBIITNX PACCTOSTHUM, MAJTBIX
MPOMEXYTKOB BpeMeHHU. OOCyXIeHHEe IpeaIaraeMbIX CIIOCOOO0B.
1.3 | EcTecTBEeHHO- 2 [Kak ¢usuka u 1pyrue ecTeCTBEHHbIE HAYKH — |[BBIIBIKEHHE TUIIOTES, OOBSICHSIFOLIUX IPOCTHIC SIBICHHUSL. https://resh.edu.ru/subject/23,

Hay4HbIH METOJ

n3y4aroT npupony. EcrecTBeHHO-Hay HBII
METO/]] TO3HAHH: HaOJI0ICHNE, IOCTAaHOBKA

[Mpennoxxenue crioco6oB mpoBepky runotes. [Ilposenenue
MCcieJOBaHMs 110 IPOBEpKe Kakoi-mroo rumoressl. [loctpoenue
MmpocTedImx Mozeseil GU3NUecKux SBICHUH (B BUIE PUCYHKOB HITH

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/

IIO3HaHUA Hay9IHOT'O BOTIPOCA, BHIIBUKEHUE TUTIOTE3, 9
CXCM), HanpuMmep, nNaeHue npeameTa; npsaIMOJINHEHMHOC
PKCIIEPUMEHT I10 TTPOBEPKE TUTIOTE3,
PacIpOCTPaHEHUE CBETA
00BsICHEHNE HAOIIOIaeMOr0 SIBJICHHUS.
Onucanne GU3MIECKHX SBICHUH C ITOMOIIBIO
MOJIeTIeH.
HToro nmo pasaeny 6

Paznen 2. [lepBonayajibHbIEe CBeleHUs O CTPOEHMH BelleCTBa

21 |CTpoeHue BemiecTBa 1

CTpOCHI/Ie BCHICCTBA: ATOMbBI U MOJICKYJIbI, UX
[Pa3MCPHI. OHBITBI, JOKa3bIBAOIINEC
JMUCKPETHOC CTPOCHUEC BEILIECTBA

HaGuoenue 1 MHTEpIIpeTanus OIbITOB, CBHIETEIBCTBYIOIINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM
pa3IUYHBIX BEIECTB B Boje. OLieHKa pa3MepoB aTOMOB U MOJIEKYJI C
MCIIoNIb30BaHUEM (poTorpaduii, MOIy4eHHBIX HA ATOMHOM CHIJIOBOM
mukpockorie (ACM) — naboparopnast pabora 1o teme: «OneHka
ImnamMeTpa aToMa METOJIOM PSZIOB (C UCTIONb30BaHUEM (poTorpaduii)y.

OmnpeneneHne pa3MepoB MabIX Tell

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/

23



https://resh.edu.ru/subject/23
http://school-collection.edu.ru/
https://rusneb.ru/
https://resh.edu.ru/subject/23
http://school-collection.edu.ru/
https://rusneb.ru/
https://resh.edu.ru/subject/23
http://school-collection.edu.ru/
https://rusneb.ru/
https://resh.edu.ru/subject/23
http://school-collection.edu.ru/
https://rusneb.ru/

2.2 JlBmxenue u 2 JIBmwxenue yactun Bewectsa. CBs3b Ha6mo1enue u 00bsicCHEHHE OPOYHOBCKOTOIBUIKEHHUS U SBIICHUSI https://resh.edu.ru/subject/23,
B3aHMOﬂeﬁCTBHe CKOpOCTI/I JOBUKECHMS YaCTHI] C TeMHepaTypof/'L ,HI/I(i)(l)y?)I/II/I. HpOBeI[eHI/Ie 1 00BbCHEHUE OIBITOB I10 Ha6J'IIO,HeHI/IIO http://SChOO|-CO||eCti0n.edU.I’u/,
YACTHII BEIECTBA BpoyHOBCKOE IBIDKeHHE, TH(dy3us. TEIIOBOTO paciuipenus ra3os. [IposeneHie u o0bscHeHHE onbITOB Mo tts://uchi.ru,

B3anMO/IeiiCTRIE YACTHI[ BEIIECTRA: 0OHaPY )KEHHIO CUJI MOJIEKYJISIPHOTO MPUTSDKEHUSN OTTAIKUBAHUS https://rusneb.ru/
MPUTSHKEHUE U OTTAIIKUBAHUE
2.3 |ArperaTHsie COCTOSIHUS| 2  |ArperaTHble COCTOSHHMS BEIIECTBA: CTpoeHne [Onucanue (C UCTob30BaHUEM NIPOCTBIX MOJIeIel) OCHOBHBIX pasiuuumii https://resh.edu.ru/subject/23,
BelLIeCTBa ra3oB, XHIKOCTEH M TBEPIBIX B CTPOCHHUH Ta30B, JKUAKOCTEH U TBEPIBIX Tel. OOBsICHECHHE MaJOH http://school-collection.edu.ru/,
(KpUCTAILTHYECKHX) Tell. B3anMocBsi3b Meskry CKHMACMOCTH KHUIAKOCTEH M TBEPIBIX TEI, 6"0an0171 CKUMAEMOCTH htts://uchi.ru,
CBOMCTBAMH BEIECTR B Pa3HBIX arperaThpx  |230B- OGbsicHeHHE COXpaHEHHsT (POPMBI TBEPIBIX TEN U TeKyHecTn https://rusneb.ru/
COCTOHUSX ¥ HX ATOMHO- MOJEKYIISAPHBIM bKUAKOCTH. [IpoBeIeHrE OIBITOB, TOKA3EIBAIOIINX, YTO B TBEPIOM
COCTOSIHHH BOJIbI YACTHIIBI HAXOJIATCS B CPEHEM JaNbIle APYT OT Apyra
CTpoeHHel}fI‘ OcobenHOCTH arperaTHEIX (TTOTHOCTH MEHBIIIE), YE€M B JKHIKOM. Y CTAHOBIICHHE B3aHMOCBSI3H
COCTOAHMH BOJIBI MEX Ly 0COOEHHOCTSMH arperaTHBIX COCTOSHUH BOJBI U
CylIecTBOBaHHEM BOJHBIX oprann3mMoB (MC — 6uosiorusi, reorpadusi)
HToro no pazaeny 5
Pa3nen 3. /IBu:KeHUe U B3aUMO/elicTBHE Tel
3.1 | Mexaumueckoe 3 Mexanunueckoe aBuxkeHue. PaBaomeproe  [Mccrenosanue paBHOMEPHOTO IBIKEHHS, ONpeieNieHe ero npusHakos. [https://resh.edu.ru/subject/23,
¥ HepPaBHOMEPHOE {BIKeHHe. CKOPOCTb. Ha6m01eH1e HEpaBHOMEPHOTO JIBH)KEHHS M OTIPEIEIICHUE €T0 OTIIHYHIA http://sch_ool-colIection.edu.ru/,
JIBUKCHUE CpeHAICKOPOCTS IIPH HEPABHOMEPHOM 0T paBHOMepHOTOIBIXeHUst. Onpesiesienne cKkopocTu pasHomepHroro  |htts://uchi.ru,
N IBIOKEHMS (IIApUKA B XKHUIKOCTH, MOJIEITUAIEKTPHIECKOro aBToMo0mis |https://rusneb.ru/
JIBHOKEHUHU. Pacu€r nmyTu npemennu 1 T.11.). OnpeneneHne cpeaHel CKOPOCTH CKOJMBKEHUS OpycKa Uin
ABMIKCHUS [apyKa Mo HaKJIOHHOU INIOCKOCTH PelieHue 3aiay Ha onpeeneHue
MyTH, CKOPOCTHH BPEMEHH PABHOMEPHOTO JIBIDKEHHS. AHAIN3
rpaduKOB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH
3.2 | Unepuus, macca, 4 [SIBneHue nHepiyu. 3aKOH HHEPLHH. OOBsICHEHHE U TIPOTHO3UPOBAHKE SIBIICHUI, 00YCIIOBICHHBIX UHEpLUel, https://resh.edu.ru/subject/23,

IIJIOTHOCTB

B3aumoaeiicTBUeTEN KaK NPUYMHA
M3MEHEHHUSI CKOPOCTH JBMKECHHSI Tell. Macca
KakMepa MHEpTHOCTH Tena. [moTHOCTh
BemecTBa. CBA3b IIIOTHOCTH C KOJTUYECTBOM
MOJIEKYJIB euHHMIIe 00BEMa BeleCTBA

HAapUMep, YTO MPOUCXOIUT MPU TOPMOKEHUH HIIM PE3KOM MaHEBpE
ABTOMOOWIISI, TOYEMY HEBO3MOXHO MIHOBEHHO NPEKPATHTh JBHIKCHHUE
Ha BEIOCHUIIEIEUIIN caMoKare U T. A. IIpoBeieHHEe U aHANU3 OIBITOB,
VMEMOHCTPUPYIOMINX U3MEHCHNUEC CKOPOCTH ABMKCHUS TEJIAa B PE3YJILTATE
IMEeNCTBUS HAa HETOAPYIUX Tell. PelieHue 3a1a4 Ha ONpeieeHue Macehl
rena, ero o0bEMa 1 TIoTHOCTH. [IpoBeieHne 1 aHATTN3 OTIBITOB,
ITEMOHCTPHUPYIONINX 3aBUCIMOCTD N3MEHEHHUSICKOPOCTH TeJla OT €ro
MAaCChI ITpU BSaHMOHefICTBPII/I TCII. I/I3MepeHI/1e MacChI TEJIapa3InNIHbIMU
criocobamu. OrpezeseHue IIOTHOCTH Tella B pe3yibTaTe U3MepeHHs
ero macchol ¥ 00bEMa.

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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3.3

Cuna. Buns! cun

14

Cuiia Kak XapaKTepUCTUKAaB3auMOICHCTBUS
ren. Cuna ynpyrocta u 3akoHl yka.
M3mepenue CUuibl ¢ TOMOIIBI0 JUHAMOMETPA.
SIBeHue TAroTeHus u cunatsokecTu. Cuna
TSDKECTU Ha IPYTUX IU1aHeTax. Bec tena.
HesecomocTth. Ci0KeHHE CHII,
HAaNpaBJIEHHBIX IO OAHOUMPSIMOA.
PaBHOAelicTBYOMmAs crl. CHita TpeHusl.
TpeHuecKonbKeHUs U TpeHue nokos. TpeHue
B IIPUPOJCH TEXHUKE

W3yyeHne B3anMoAeHCTBUS KaK NPUUMHBI H3MEHEHUSI CKOPOCTH
Tena Wi ero nedopmannu. OnrcaHue peasbHBIX CHTYalnit
B3aUMO/ICHCTBUATEIN C TOMOLIBIO MOJIeJIeH, B KOTOPBIX BBOJHUTCS
TIOHSITHE U U300paskeHne CUIIbL. M3yueHue Critbl yrpyrocTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YAJIHMHEHHS
PE3MHOBOTO MIHYpA WITH MPYXKHUHHI (C TOCTPOCHHUEM Tpaduka).
AHaM3 NPaKTUYECKUX CUTYALUH, B KOTOPBIXIIPOSIBIISIETCS
JEHCTBHE CHIIBI YIIPYTOCTH (YHIPYrOCTh MsT4a, KPOCCOBOK, BETOK
JepeBa U 1p.). AHaIU3 CUTYaINi, CBA3aHHBIX C SBICHHEM
TaroTeHus. O0bsCHeHHE OpOUTATIBHOTO IBMKEHHS IUIaHET ¢
HCIOJIb30BAHUCM ABJICHUSA TATOTCHUA U 3aKOHAWHCPUHU.
W3mepenne Beca Tena ¢ MoMoIbio AuHaMoMeTpa. ObocHOBaHNE
3TOTO crioco0a U3MEPEHUsL.

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/

IAHaJTN3 1 MOJIETTMPOBaHUE SBICHUS HEBECOMOCTH.
DKCIIepUMEHTAJIBHOE MOJIyYeHHUE MPaBUIIa CI0XKEHUS CHII,
HAIPaBJIEHHBIX BJIOJIb OJTHOUMPsMOi. OmpeneseHre BeTUIHHbI
[paBHOJEHCTBYIOIIEH cuil. V3yueHne Cuiibl TPEHUS! CKOJIbKEHUS U CUIIbI
TpeHus ToKos. VccrenoBaHme 3aBUCHMOCTH CHITBI TPEHHUSIOT CHITBI
ITaBJICHUS W CBOWCTB TPYIIMXCS MOBEPXHOCTEH. AHAIH3 MPAKTHICCKUX
CUTYyaIuii, B KOTOPBIXIIPOSBIIACTCS ISUCTBHUE CHITBI TPESHUS,
MCTIONB3YIOTCS CITOCOOBI €€ YMEHBIIICHNSI MITHYBEIMICHUS (KaTaHUE Ha
ITBDKAX, KOHbKaX, TOPMOKEHHE aBTOMOOWIIA, MICTIOJIE30BaHHE
MOIIIMITHIKOB, TIABaHUE BOAHBIX XKUBOTHBIXH JIp.). Pemenne 3amgad ¢
MCIIONTb30BaHUEM (HOPMYII JIsl pacuéTa CUJIbl TSHKECTH, CHITBI
[YIPYTOCTH, CHJIBI TPEHUS

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/

Hroro no pazneny

21

Paznen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB

4.1 | HaBnenue. 3  [laBnenue. CriocoObl yMEHBIIICHHUS U |AHa3 U 00BSCHEHHUE OIBITOB U MPAKTUUECKMXCUTYAIHH, B KOTOpbIX  |https://resh.edu.ru/subject/23,
IepeayaaBieHus yBelIMUeHHsl JaBleHus. JlaBlIeHue rasa. nposiBisieTcst cuia aasnenunsi. O6ocHoBaHue coco0oB ymenbinenuns u - |http://school-collection.edu.ru/,
TBEPIBIMH TeNaMu 3aBHCHMOCTD JIaBIEHHUS I'a3a OT 00bEMa VBEJIMYCHUS NaBJieHUs. 3y4eHne 3aBUCUMOCTH JaBJICHHS ra3a OT htts://uchi.ru,

s > . o

0ObéMa u Temneparypsl. M3yuenue ocobeHHoCTel nepenauu aasienust |https://rusneb.ru/

KHITKOCTSAMU " remnepatypsl. [lepenaya naBieHus N

.. TBEPBIMU TETAMH, )KUAKOCTAME U razamu. OO0CHOBaHUE PE3yIIbTATOB
rasamu TBEPABIMU TEJIAMH, )KUIKOCTAMHU U Fa3aMHu. .
Raxon TTackas OTBITOB 0COOCHHOCTSIMU CTPOEHHS BELIECTBA B TBEPIOM,)KUIKOM U

ra3000pa3HOM COCTOSHUSIX. DKCIEPUMEHTAIBHOE TOKa3aTENbCTBO
Bakonallackass. Pemenue 3agau Ha pacu€r AaBjieHUs TBEPIOTO Tea
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4.2 | JlaBneHHUE KUIKOCTH 5 [3aBUCHMMOCTH aBIEHMS XKUAKOCTH OT HcerenoBanue 3aBUCHMOCTH JaBJICHUS HKUIKOCTHOT TITyOHUHBI https://resh.edu.ru/subject/23,
rny6unbl. [THeBMATHYECKHE MALIMHBL. MOTPY)KESHUS U INIOTHOCTH x)uakocT. Habmonenue u 00bsCHEHHE http://schpol-colIection.edu.ru/,
[ MApOCTATHEECKHIT IapaIoKC. CHIPOCTATHYECKOTO MapajoKca Ha OCHOBE 3aKOHA }_’Iacmna. Uzyuenune tts://uchi.ru,
Coobwaromuecst cocysl. [Hpapiieckue coo0mmIaroIuXxcs cocyaoB. Pemenue 337124 Ha PacteT JaBJICHH https://rusneb.ru/
MCXAHH3MbL bkraKoCTH. OObSCHEHHE TIPUHITUITA ACHCTBHS THAPABIMYECKOTO Mpecca,
MHEBMATHICCKUX MAIIWH. AHAIU3 U 00BSICHEHHE IPAKTHYCCKAX
CHUTYAIINiT, IEMOHCTPUPYIOIINX TIPOSIBJICHHE TABICHUS KUIKOCTH U
BakoHa [Tackaist, HalpuMep MPOIECCOB B OPTraHU3ME TIPH
TITyGOKOBOXHOMHBIPSIHHH
4.3 | AtMocdepHoe 6 |Atmocdepa 3emn u aTMochepHOE TaBlICHUE. DKCIEPUMEHTAIEHOE OOHAPYKEHHE aTMOC(EPHOTO TaBJICHHS. https://resh.edu.ru/subject/23,
JABICHHE [pHYMHEI CYIIECTBOBAHUS BO3IYIIHOM IAHaTH3 U 00BSICHEHUE OMBITOB M MPAKTUYECKUX CHTYAIMi, CBSI3AHHBIX http://SChQOI-COIIeCtion.edu.ru/,
06004k 3emin. OnbiT ToppHYeILIN. C AeficTBHeMaTMOC(EPHOTO TaBICHNUS. htts://uchi.ru,
V3Mepere aTMOc(epHOTO TaBIEHHS. OOBsicCHEHHE CYWIECTBOBAHHS aTMoc(epbiHa 3eMiie ¥ HEKOTOPBIX https://rusneb.ru/
BaBHCHMOCTS ATMOCHEPHOTO TABICHHS OT [IAHETaX MM €€ OTCYTCTBHA Ha APYIHX IUIAHETAX 1 JIyue. OGbsicHeHHE
M3MEHEHHS IIOTHOCTH aTMOC(EPHIC BHICOTOM M 3aBUCHMOCTH
BICOTBI Hall ypoBHeM Mops. [pnbopst A ATMOC(EPHOTO JABJICHHS OT BBICOTHI.
M3MEPEHHS ATMOCHEPHOTO JIABJIEHHS. Perrenue 3a1a4y Ha pacuéT aTMOC(HEPHOTOIABICHHS.
N3ydenune ycTpoiicTBa GapoMeTpa-aHeponia
4.4 | JelcTBue )XUIKOCTH 7  JleiicTBHe )UIKOCTH ¥ Ta3a Ha MOTPYKEHHOE [DKCIEPUMEHTATLHOE OOHAPYIKEHUE IEHCTBHS JKUIKOCTH U ra3a Ha https://resh.edu.ru/subject/23,
Wrasa Ha B HUX Teno. Britankuparomas (apxumeiopa) [NOrPYKEHHOE B HUX Tes0. ONPE/IeNCHHE BbITAIKHBAIOIICH CHIIbI, http://schpol-colIection.edu.ru/,
[TOPYKEHHOE B HHX cua. 3akon Apxumena. [LiaBanue Teil. IMeliCTBYIOIIEH Ha TeJo, MOTPYKEHHOE B KHUIKOCTh. [IpoBeaeHue U htts://uchi.ru,
oo Bos/IyXomaBaHme 00Cy)IeHHEe OIBITOB, IGMOHCTPHPYIOLIHX 3aBHCHMOCTD ) https://rusneb.ru/
BEITAJIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJO B KHIKOCTH, OT 00BhEMa
MOTPYKEHHOM B )KMIKOCTH YaCTH TeJIa U OT TUIOTHOCTH YKUIAKOCTH.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, JEUCTBYIOLIEH HA
TEJI0 B JKUIKOCTH, OT Macchl Tena. VicerenoBanme 3aBUCHMOCTH Beca
Tena B BoJie OT 00BbEMa MOTPYKEHHOHN B )KUAKOCTH YacTH TeJa.
Peiienne 3a1a4 Ha MPUMEHEHHE 3aKOHA APXUMENA U YCIIOBHS
raBanus Te)l. KOHCTpyMpoBaHue apeoMeTpa Wild KOHCTPYUPOBAHHE
UIOIKM ¥ OTIpEJIENIEHNE €€ TPY30H0AbEMHOCTH
21

Hroro no pazneny

Pa3gen 5. Padora u MomHOCTH. JHeprus

5.1 | Pabora u MOIIHOCTH

3

Mexanndeckas pabora.MoOIIHOCTb

DKCTIEpUMEHTAIIFHOE ONPEACTICHHE MEXaHNIECKOW pabOTHI CHITBI
TSPKECTUIIPU NIAJICHUH TeJla U CUJIbl TPEHMSI IIPY PABHOMEPHOM
[epeMeIeHNH TeJlarno TOPU30HTaIbHON ToBepXHOCTH. Pacuér
MOILIHOCTH, Pa3BUBAEMOI1 ITpU IOABEMEIO JeCTHULE. PerieHue 3a1ay Ha
[pacuéT MexaHM4YeCKOH pabOTHl M MOITHOCTH

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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5.2 | IIpocTeie 5 [[IpocTble MEXaHU3MBIL: pblyar, OJIO0K, OmnpeneneHue BHIMTPHIIIA B CHJIE IPOCTHIX MEXaHM3MOB Ha mpumepe  [https://resh.edu.ru/subject/23,
HAKJIOHHAAMIOCKOCTD. IIpaBuio paBHOBecHs [PhIYara, MOIBIKHOTO HHEIIOABHKHOTO 0JI0OKOB, HaKIIOHHOM miockoctu. http://school-collection.edu.ru/,
MEXaHU3MBbI N - -
porara. [IpUMeHEHNE IpaBuIapaBHOBecHs  [ICCICIOBAHNC YCITIOBHS PABHOBCCHS Phidara. OOGHapyKeHIEe CBOHCTB EESS///L/!(;SSI;:b »
phIuara k 6710Ky. «30J10TOE IPABUIION» POCTHIX MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U ps: .
MPHCIOCOOICHUSX, HCIIONb3YEMBIX B OBITY U TEXHHKE, a TAK)KE B KHBBIX
mexanuku. KITJImpocThIx MexaHU3MOB.
TDOCTEIC MOXAMMSMEL B GLITY H TEXHIKE opraHu3Max. JKCIepPUMEHTAIBHOE J0Ka3aTeIbCTBO PABEHCTBA PadoT
p y MpY IPIMEHEHNH IPOCTHIX MexaHu3MoB.Onpenenerne KIT/]
HAaKJIOHHOH IUIOCKOCTH. PerieHune 3anay Ha IpUMEHEHUE IIpaBUiia
aBHOBecHs pbruara U Ha pacuét KI1JI
5.3 | Mexanuu 4 Mexanuveckas sHeprus. Kunetndeckas u DKCIIEPUMEHTAIBHOE ONPEACIICHUE U3MEHEH ST KHHETHICCKOH 1 https://resh.edu.ru/subject/23,
eckas noTeHIManbHas SHeprus. [Ipespamienue MOTEHIMAIBHOM SYHEPTHU TeTAIPH €ro CKaTBIBAHUH 10 HAKIIOHHOM http://school-collection.edu.ru/,
SHeprus 0IHOTO BHIaMEXaHIUECKON SHEpIUH nnockocTr. PopMynpoBatue Ha OCH0366 UCCIIEIOBAHNS 3aKOHA E:’;S:/_//L;Chl.rut,) /
B IPYTOit. 3aKOH COXPAHEHNS SHEPTHHB COXpaHeHHsT MeXaHUUeCKOoi sHeprin. OOCYKICHHE TPAHHUI] ps://rusneb.ru
MEXAHIKE MPHIMEHUMOCTH 3aKOHA COXPAaHEeHHUs dHepruu. Pemienue 3aaad ¢
MCIIOJTb30BAaHUEM 3aKOHA COXPAHCHUSI SHEPTUH
Uroro no pazgeny 12
PesepBHOE Bpems 1  |PesepBHslii ypok. PaGoTa ¢ TekcTamu 1o Teme AHaIu3 1 00BbSCHCHNUE OIIBITOB M PAKTHYECKUX CHTYaLMH, PELICHHE
"MexaHn4ecKoe ABIKeHueE" zanad.
Pe3epBHOE Bpemst 1 |PesepBHbIi ypok. PaboTa ¢ TekcTamMu 10 TeMe AHANU3 B 00BICHEHHE OTIBITOB U IPAKTHYECKUX CUTYAlMH, PEIIeHUE
" JlaBneHue TBEPABIX TEN, JKUAKOCTEH U razop'pasad.
PesepBHOE BpeMs 1  |Pe3epBHblii ypok. PaboTa ¢ TekcTaMu 10 TeMe [AHATN3 B OOBACHEHHE OIBITOB U IPAKTHIECKHX CHTYallHH, pENIEHHe
"PaboTa. MomHocTh. JHeprus" 3ajay.
OBIIEE KOJIUYECTBO | 68
YACOBIIO
MNPOI'PAMME
Nen/m HaumenoBanue  |Kosmue OCHOBHOE IPOrpaMMHOe OcHOBHbBIE BHBI Hcnoab3oBanue
pa3IesioB H TeM CTBO colepikanue JAesSITeTbHOCTH 00y YA IUXCS IJIEKTPOHHBIX (IIHPPOBBIX)
y4eOHOro npeaMeTa | 4acoB 00pa3oBaTe/IbHBIX PeCYpCoB
Pa3nen 1. TenjioBbie ABJICHUA
1.1 Crpoenue u cBoiictBa| 7  |OCHOBHBIC ITOJIOKEHHUS MOJICKY/ISIPHO- Ha6mroieHie 1 HHTEPIIPETALUS OIBITOB, CBUIAETELCTBYIOLIUX 00 https://resh.edu.ru/subject/23,

BCIICCTBA

KUHETHYSCKOM TCOPHU CTPOCHUSA BCILICCTBA.
Macca u Pa3sMEpPbl AaTOMOB 1 MOJICKYJIL.

ATOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
[Pa3IMIHBIX BEIIECTB B Boje. Pemenne 3a1a4 1Mo OreHNBaHUIO

http://school-collection.edu.ru/,

htts://uchi.ru,
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OIBITHL, TOTBEPKAAIOIINE OCHOBHBIC KOJIMYECTBA ATOMOB HJTH MOJICKYJI B €TUHHIIC 00bEMA BEIICCTBA. lhttps://rusneb.ru/
MIOJIOKEHUSI MOHeKyHﬂpHO'KHHeTquCKOﬁ IAHaJIM3 TEKCTA JAPCBHUX aTOMUCTOB (HaHpI/IMep, quarMeHTa IIO3MBI
reoprn. Mozienu TBEPIOro, SKHAKOTO i Ulykpenus «O mpupoie Belen») ¢ U3JI0KSHUEM 000CHOBAHHUI aTOMHOU
THUITOTE3bI (CMBICIOBOE uTeHUE). OleHKa YOS TUTETbHOCTH ITHX
obocHOBaHMi. OOBSICHEHIE OPOYHOBCKOTO IBIKCHUS, SIBIICHUS
ImudGy3un 1 paznuauii MEXXIy HIMA Ha OCHOBE ITOJIOKEHHH
MOJICKYJISIPHO-KHHETHYECKON TEOPUN CTPOCHISI BEIIECTBA.

O0BsCHEHNE OCHOBHBIX Pa3IHMIUil B CTPOCHUH Ta30B, KHUIKOCTEH H

ra3000pa3HOTO COCTOSIHUH BEIIECTRA.
Kpucraminueckue v aMopHBIC Tela.
OOBsicCHEHHE CBOMCTB I'a30B, )KUJIKOCTEH 1
TBEPABIX TEJI HA OCHOBE ITOJIOKEHUIH

MOJICKYJIAPHO-KUHETUIECKOH TEOPHUH. TBEPIBIX TEJI C MCMOJIL30BAHUEM ITOJIOKEHHN MOJIEKYJIAPHO-
CMa4nBaHue U KaNWUIIPHBIE ABJICHUS. KMHETUYECKOW TEOpUHU CTPOECHMS BelecTBa. [IpoBeieHre ONBITOB 110
TermnoBoe paclIUpEeHUE U CKaTHE BBIPAIBAaHUIO KPUCTAIIOB IOBAPEHHOM COMIM UM caxapa.

[TpoBenenue v 0OOBSICHEHHE OTBITOB, IEMOHCTPUPYIOIIUX KAHJUIIPHBIC
SIBIICHUS UsiBJIeHHE cMaunBaHusi. OObsICHEHUE PO KalUJUIAPHBIX
SIBJICHUI JJIs TOCTYIUICHUS! BOABI B OpraHn3M pactenuii. Habmonenue,
[POBEAICHUE U OOBSICHCHHE OTBITOB T10 HAOJIIOICHHUIO TEILIOBOTO
[paCIIUPEHHUS Ta30B, XKUAKOCTEeH U TBEPABIX Tea.OO0bsICHEHHE
coxpaHeHH 00bEMa TBEPIBIX TEI,TEKYIECTH KHUIKOCTH (B TOM YHCIIE,
[Pa3HUIIBI B TEKYYECTH U Pa3HBIX KHIIKOCTEH ), TaBIICHI ra3a.
[IpoBeneHUE OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD AABJICHUS
BO3AyXa OT ero 00bEMa HHATrPEBaHUS HITH OXJITXKACHUS, U X
0OBSICHEHHE HAa OCHOBE aTOMHO-MOJICKYIISIPHOTO YYICHUSI.

IAHAJTN3 MPAKTUYECKUX CUTYAIIUH, CBI3aHHBIX CO CBOMCTBAaMU ra3oB,
PKUJKOCTEN U TBEPABIX TEI

TerutoBsie nipouiecchl | 21 Temmeparypa. CBs3b TeMIIepaTyphl CO O60cHOBaHKE MPABUIT U3MepeHUs TeMneparypbl. CpaBHeHue pasananbix https://resh.edu.ru/subject/23,
CKOPOCTBIO TEMJIOBOTO JBMYKEHHS YaCTHII CIOCOO0B M3MEPEHHUS | IKaj TeMieparypbl. Habmronenne u http://school-collection.edu.ru/,
BryTpensist oHeprist. Coco6bl H3MEHEHHs 0OBSICHEHHE OTIBITOB, IEMOHCTPUPYIOIINAX H3MECHCHHE BHYTPEHHEH htts://uchi.ru,

DHEPTUH TeJNa B pe3ybTare Teronepeadn upaboTsl BHeNHUX cuit.  |https://rusneb.ru/
HaGumoienue 1 00bsICHEHHE OIIBITOB, 00CYKACHUE MPAKTHUECKUX
CHUTYyalHii, IEMOHCTPUPYIONINX PA3INYHBIC BUABITEILIONEPEIaqm:
TEIUIONPOBOJHOCTh, KOHBEKIIUIO, H3ITydeHne. Viccie[oBaHme SIBICHHUSI
TerUI000MEHa IIPU CMEIIMBAHUU XOJIOHOM U ropsideil BOIBL.

BHYTpEHHEW SHEprUH: Teruionepeaada u
coBepiieHue paboTel. Bunbl Temmonepenayn:
TETUTONPOBOAHOCTD, KOHBEKIIMS, U3IIyUCHHUE.
KomnyecTBO TEIIOTHL. Y AeibHAS

TenIoéMKOCTh BemecTsa. Ternnooomen i HaGuroieHne yCTaHOBJIEHHUS TEMIOBOIO PABHOBECHS MEXK/LY TOpsiei 1
TEIIOBOE PABHOBECHE. Y PABHEHUE TEILIOBOTO[x0101HOM BO10M. Onpeienienye (M3MepeHne) KOJTHUeCTBa TEIIOTHI,
OanaHca. [InmaBnenue u oreepreBaHue MOJY4EHHOTO BOJIOW ITPH TETNIO0OMEHEC HarpeThIM METATHYECKUM
KPUCTAJUTMIECKIX BEIIECTB. Y IeTbHAS numrHIpoM. Onpenenenre (M3MepeHne) yaeIbHOUTEeTIIOEMKOCTH
ITeruIoTa IUIaBJICHUS. Hap006pa30BaHI/Ie u BeIecTBa. Pemenue 3a1a4, CBI3aHHBIX C BHIYMCIICHUEMKOINIECTBA
koHeHcauus. Mcrapenne. Kunenwue. TEMIOTHI U TEINIOEMKOCTH TIPU TEMI000MEHE. AHAIM3 CUTYaLuH

MPAKTUIECKOTO MCIOB30BaHMUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHasoB, HAPUMED, B IEIISIX SHEPTOCOEPEIKECHUS: TETIIOU3OISIIHS,
hHEeprocOeperane KPbIy, TePMOAKKY-MYJISATOPHL U T. 1.
HaOnroeHue siBjeHU ncnapeHus MKOHAeHcauu. McenenoBanve
mpoliecca UCITAPCHUAPA3IUYHBIX KUIKOCTeH. OOBSICHCHHUE SBICHUI

'Y nenbHas TerioTa mapooopa3oBaHMUsL.
3aBHUCHMOCTH TEMIIEPATYPhI KUIICHUS OT
aTMoc(hepHOro aaBieHus. BraxxHOCT
BO3/1yXa. DHEPrusl TOILIMBA. Y AeNbHAS
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Teriota cropanus. [IpuHIUIEL paboThl
rerutoBbIx Asurateneit KIIJI rermosoro
nBuraresns. TerioBble JBUTaTeIn U 3allluTa
OKpY>Karolencpeabl. 3aKOH COXpaHEHUS U
[pEBPAILEHUS YHEPTUMB TETUIOBBIX MpOLIECCaxX

MCIIAPCHUS ¥ KOHJEHCALMU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHHSL.
Ha0moienue 1 00bICHEHUE IPOIecca KUIEeHHS,B TOM YUCIIe
3aBHCUMOCTHU TEMIIEPaTyphl KUIICHUS OT AaBiieHus. OnpeneneHue
(M3MepeHue) OTHOCUTEIBHOMBIAXKHOCTH Bo3ayxa. HabmoneHne
polecca IUIABICHHs KPUCTAIUIMYECKOTO BEIeCTBA, HAIPHMeD, JIbJa.
CpaBHEHHE TIPOLIECCOB IUIABICHHUS KPUCTALTMYSCKHX Tl U
pa3MArYeHMsIpy HarpeBaHuu amopdHeIx Ten. OnpeneneHue
(13MepeHre) yaeabHOH TeTIOTHITIaBIIeHIS baa. OObsICHEHNE
SIBIICHMH TUIABJICHHS U KPUCTAILUIM3ALMH HA OCHOBE ATOMHO-
MOJICKYJISIPHOTO y4eHHs. PeleHne 3aia4, CBI3aHHBIX C BBIYHCICHUEM
KOJMYECTBA TEIUIOTHI B IPOLeccax TEIUIONepeady IPH IUIABICHUN U
KpUCTATN3AI[UH, UCTIAPDEHUH U KOHACHCALIMU. AHAIN3 CUTYallui
MPaKTUYCCKOIro HpI/IMeHeHI/IHHBHeHI/Iﬁ TIJIaBJICHUA U KpUCTAJIIM3aluu,
HaIpuMep, HOJIYYCHHE CBEPXUHCTHIX MAaTEPHAIIOB, COJICBas 'PENKa U
Imp. AHaau3 paboThl M 00BSICHEHUE MPUHITUITAICHCTBUS TEIIIOBOTO
InBuraresns. BelunciaeHHE KOIUYECTBA TEIIOTHI, BBIICISIFOLIETOCS
[IpU CCOPAHUU PAa3IMYHBIXBUIOB TOIUIMBA, U KIIJI nBurarens.
O0cyKaeHNE IKOTOTUIECKUX MTOCTIEICTBUHNCIIONb30BaHHS
MBUraTene BHyTPEHHETO CTOPAaHHUs, TEIUIOBBIX U
UIPOVIEKTPOCTAHINM

Wtoro no paznery
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Paznen 2. DuiekTpuyeckue u

MaAarHMTHbIC ABJICHUSA

2.1

(DIEKTpUIECKHe
3apsiibl.
3apspKEHHBIE Tela U
X B3aUMOJICHCTBHUS

7

OJnexkTpu3anus Tei. J[Ba poaa 3IeKTpuIecKux
3apsioB. B3anmoneiicTBue3apsKeHHBIX Tell.
3axon KymoHa (3aBHCHMOCTHCHITBI
B3aMMOEHCTBUA 3apSKEHHBIX TeJ

OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXTY
TeJamMu). DIEKTPUIECKOe TIoJIe.
Hanpsox€HHOCTD 31EKTPUYECKOTO OIS,
[TpyHIHI CyNIepIO3UIUUIIEKTPUIECKUX
noJei (Ha kauecTBeHHOM ypoBHe).Hocurtenu
QIIEKTPUIECKHX 3apsIIoB. DIIeMeHTapHBINA
snekTpudeckuil 3apsa.CTpoeHne aroma.
[IpoBOAHMKY U AMIIEKTPUKH. 3aKOH
COXPaHEHUS AIIEKTPUUECKOTo3apsaaa

HabmroieHre 1 mpoBe/IeHHUE OIBITOB TI0 AJIEKTPU3AIUH TEN MTPH
COTPUKOCHOBEHUN HUHAYKIMer. HabOronenne n o0bscHeHne
B3aMMOJICUCTBUS OJHOMMEHHO U PA3HOUMEHHO 3apsSKEHHBIX TE.
OO0BsICHEHHE MTPUHIIMIIA ACUCTBUSA 31eKTpockona. OObsACHEHNE
SIBJICHUM AJIEKTPU3ALUU IIPU CONPUKOCHOBEHUU TEJI U HUHAYKIUEH
C MCTIOJIb30BAaHWEM 3HAHUM O HOCUTENSAX AJIEKTPUUECKUX 3apsiIOB
B BenlecTBe. Pacro3HaBaHue M 00bICHEHHE SIBJICHUH
QIIEKTPU3AIlUU B IOBCEAHEBHOM kn3HU. Habmonenne u
00BSCHEHHE OTIBITOB, WILTIOCTPUPYIONIUX 3aKOH COXPaHEHHS
PIIEKTPUYECKOTo 3apsna. HabimomeHre ombITOB 110
MOJEIUPOBAHUIOCUIIOBBIX TUHUHN 3JIEKTPUYECKOTO MO,
WccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJISTHA MPOBOAHUKU U
ITHDIEKTPUKH

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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2.2 [TocTOsSTHHBII 20 [DnexTpuuecKuil TOK. Y CI0BUS HabnroeHue pa3iuIHbIX BUIOB ACHCTBHS SIEKTPHIECKOro Toka [https://resh.edu.ru/subject/23,
PIEKTPUYECKUI TOK CYLLIECTBOBAHUSIIEKTPUYECKOTO TOKA. 1 0OHAPYKEHHE YTUXBU/IOB JHCTBHS B IOBCEIHEBHOM sxu3un.  [ttp://school-collection.edu.ru/,
M CTOYHHMKHY IOCTOSTHHOTOTOKA. JlefcTBHs Hal6nronenre BOSHUKHOBEHHUS Ta30BOT0 pa3psaaan htts://uchi.ru,
PIIEKTPUYIECKOTO TOKa (TEIIOBOE, DIIEKTPUIECKOT0 TOKa B KUIKOCTH COOpKa U MCTIBITAaHHE ittps://rusneb.ru/
XHUMHUYECKOEe,MarHUTHOE). DIEKTPUUECKUI  PIEKTPUUECKON IIETTUIIOCTOSHHOTO TOKA. MI3MepeHue cuibl Toka
TOK B KHJIKOCTSX U ra3zax.JJIeKTpryecKast amnepMmeTpoM. Vi3MepeHue 31eKTpHIecKOro HalpspKeHUs
rerb. Crita ToKa. DJIEKTPHIeCKOoe BOJIBTMETPOM. IIpoBeneHne n 00BICHEHNE OIBITOB,
HanpspkeHue. COnpoTHBICHUE IPOBOAHUKA.  [TEMOHCTPUPYIOIIUX 3aBUCUMOCTD JIEKTPHYECKOTO
Y neapHOE CONPOTHBICHUE BEIIECTBA. 3aKOH |CONPOTHUBIICHUS IPOBOJHHUKA OT €r0 AJIMHBI, IUTOIa1u
Owma 1151 yuactka nenu. [locnenoBarenbHoOe 1 [IONEPEYHOro ceUeHUsIM MaTtepraia. MccnenoBanue 3aBUCUMOCTH
napayieIbHOE COSMHEHUENPOBOIHIUKOB. CHUJIBI TOKA,TPOTEKAIOIIETO YePe3 PE3UCTOP, OT CONPOTUBICHUS
PaboTa 1 MOIIHOCTH JIEKTPUUYECKOTO TOKA.  [PE3UCTOpa M HaNpsbKeHHsiHA pe3uctope. [IpoBepka mpaBuia
3akoH Jxoynsa—JIeHna. DneKTpuyecKre Henu [CI0KEHUS HAIPSLKEHUUITPU MOCIEA0BATEIbHOM COCIUHEHUN
W TIOTPEOUTENH IIMEKTPHUECKOI SHEPIHHB IMBYX pe3uctopoB. [IpoBepka mpaBuia JIIs CHITBI TOKa
obITy. KopoTkoe 3ambIkaHue MpY MapajuieIbHOM COeTMHEHUH PE3UCTOPOB. AHAIIN3 CUTYAIMH
MOCJIE0BAaTENFHOIO U MapaJICIbHOIO COEANHEHHS IPOBOTHUKOB
B IOMALIHUX JIEKTPUYECKUX ceTsX. Pemenue 3anau ¢
MCToNb30BaHueM 3akoHa Oman GpopmyI pacuéra
PIIEKTPUIECKOTO COTPOTHBIICHHS NP ITOCIIEIOBATEIIEHOM U
napasieTbHOM COETUHEHUH TPOBOAHUKOB. OnpeaeneHne
pabOoThI SIEKTPUUECKOTO TOKA, IPOTEKAIOIIETO Yepe3 PEe3UCTOP.
OnpeeseHrne MOIIHOCTH AIIEKTPUIECKOTO TOKA,BBIIEIIEMON Ha
pesucrope. VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3
ITaMIo4Ky OT HanpspkeHHs Ha Hell. OnpenenenneKI1/]
Harpesarels. MccnenoBanue mpeoOpa3oBaHust SHEPTHHIIPH
noabpEMe rpysa aaekrpoasurareneM. OObsICHEHHE YCTPOHCTBA U
MPUHIMIIA IEHCTBUS JOMALIHUX JIEKTPOHArpeBaTeIbHbIX
mprOopoB. OOBSICHEHNE TPUYHUH KOPOTKOTO 3aMBIKAHUS U
MIpUHLMIA AEHCTBUS IUIABKUX NpefoxpaHuTenei.Pemenue 3aqa4
c ucroabp3oBanueM 3akona Jxoyns—Jlenna
2.3 MarsuTHble SBJICHUSA 6 [locrtosiHHBIE MarHuThl. BzaumoneiicTeue HccnenoBanye MarHUTHOTO B3aUMOIEHCTBUAIIOCTOSIHHBIX https://resh.edu.ru/subject/23,

[MOCTOSTHHBIX MarHuToB.MaruuTHoe ToJe.
MarauTtHoe 1ojie 3eMJIM U €ro 3Ha4eHHe A
u3HuHA 3emite. OnbIT DpcTena. MarHuTHoe
[oJIe JIEKTPHUUECKOro Toka. [Ipumenenne
PJIEKTPOMArHUTOB B TEXHUKE. JeficTBUe
MarHMTHOTO IOJIS Ha IPOBOJHHUK C TOKOM.

aﬂeKTPOIIBI/IFaTCHB IIOCTOAHHOTI'O TOKaA.

MAarHmuTOB. I/I3yquHe MArdmuTHOT O I10JIA ITOCTOSHHBIX MAarHuTOB
Mpu X 00bEIMHEHNH U pasfielieHuu. VccneqoBanre MarHUTHOTO
B3aUMOJICUCTBUSI MOCTOSTHHBIX MAarHUTOB. M3ydeHne MarHuTHOro
TTOJIS ITIOCTOSSHHBIX MAarHuToOB HpI/I nux O6LGJII/IHCHI/II/I 158
pasnencHun. I IpoBeneHne OMBITOB M0 BU3YAIH3AITAHN TIOJIS
[MOCTOSIHHBIX MarHUTOB. V3yueHue saBieHNs] HaMarHUYUBaHUs
BeniecTBa.lccieioBanue AeCTBUS SJIEKTPUYECKOro TOKA Ha

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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Mcmons30Banue SHGKTpOI[BI/IFaTeJIeﬁ B
TCXHUYCCKHUX YCTpOI;'ICTBaXI/I Ha TPAHCIIOPTE

MarHMTHYIO cTpeiky. [IpoBeieHre onbITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTbH CHJIBI B3aUMOJICHCTBHS KaTyILIKHU C TOKOM U
MarHuTa OT CUJIbI U HAIIPaBJICHUS TOKAB KaTyIIKe. AHAIN3
CUTYalUil MPaKTUUECKOr0 MPUMEHEHHUSIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, MPOMBIILIEHHOCTH,
Menuiuae). Vizyuenue neiicTBUsI MAarHUTHOTO HOJISIHA TPOBOTHUK
c TokoM. M3yuenue neiicTBus snekTpoasuraresns.izmepenue
KII/] anexTponBUrarensHONyCTaHOBKU. Pacrio3HaBaHue U aHanu3
Pa3INYHBIXIIPUMEHEHHH 3JIEKTPOIBUTaTeNeH (TpaHCIopT,
OBITOBBIE YCTPOWCTBA U AP.)

2.4  [DnekTpoMarHuTHas 4 |Onbitsl Papagnes. Snenue ONBITHI 110 UCCIICOBAHUIO SBICHHS SIEKTPOMArHUTHON https://resh.edu.ru/subject/23,
MHIYKIUS PIEKTPOMArHUTHOW UHAYKIMU. [IpaBuio VHITYKIMH: UCCIIeI0BaHMEH3MEHEH il 3HaUeHNs 1 HanpaBnenns  Nttp:/school-collection.edu.ru/,
Ulenna. Dnekrporeneparop. Criocoosl MHIYKIIHOHHOTO TOKa htts://uchi.ru,
MOJTydeH s EKTPHUECKOi YHEPTHHL. https://rusneb.ru/
(DJICKTPOCTAHIIUK Ha BO30OHOBIISIEMBIX
MCTOYHUKAX YHEPTHH
Hroro mo paznemny 37
Pe3epBHOE Bpemst 3 IAHaIIN3 ¥ O0BSICHEHHUE OTIBITOB U MPAKTHYECKUX CUTYallui, pelieHe
Bajay.
OBLIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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9 KVIACC

Neni/m HaumenoBanue |Kosmue OcHOBHOE IpOrpaMMHoe OcHOBHBbIE BHbI Hcnoab3oBaHue
pa3iesioB U TeM CTBO cojiepKaHue JeSITeJIbHOCTH 00y aK0IHXCsI 3J1eKTPOHHBIX (1 PPOBHIX)
y4eO0HOro npeaMera | 4acoB 00pa3oBaTe/IbHBIX PeCypcoB
Paznen 1. Mexanuveckue siBJIeHUs
1.1 MexaHn4decKkoe 10 |MexaHndeckoe aBMKeHHE. MaTepraabHas IAHaTH3 ¥ 00CYKICHHE Pa3InYHbIX TPUMEPOBMEXAaHHIECKOTO https://resh.edu.ru/subject/23,

MBIKEHUE U CITOCOOBI
ero OnucaHus

rouka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEeXaHU4YeCcKOoro JIBHKeHHUA. PaBHOMepHOe
NpsIMOJIMHEHHOE IBHKeHHEe. HepaBHOMepHOE
psIMONIMHEHHOE BHKeHHE. CpeaHsis u
MIHOBEHHAsICKOPOCTh TeJla pu
HEPaBHOMEPHOM JIB)KEHHHU. Y CKOPEHHUE.
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE
nBmkenne.Ceoooanoe nmagenue. OnbIThI
["asnnnes. PaBHOMEpHOE IBUYKEHUEIIO
okpy>kHocTH. Ileproa n yacrora oOparieHust.
JIuHelHas 1 yriioBas CKOPOCTH.
LleHTpOCTpEMUTENEHOEYCKOPEHHE

imBroKeHNs. OOCyXIeHHE TPaHUL] IPUMEHUMOCTH MOJIEITH
«MaTepHanbHast Toukay. OIicaHne MEXaHUIECKOTO JBIDKCHUS
[pa3IMIHBIMHE cTIoco0aMu (ypaBHEeHHE, Tabmuna, rpaduk). Ananms
PKM3HEHHBIX CUTYalni, B KOTOPBIX MPOSBIISETCS OTHOCHTEILHOCTD
MeXaHU4eCKOroABIKeHHs. HaOoieHe MexaHn4ecKoro IBKeHHUS
TEITa0THOCUTEJIBHO pa3HbIX Tell oTcuéTta. CpaBHEHUE IyTel U
TPaeKTOPUIl IBMXKESHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTENBHO Pa3HbIX
res orcuéra. AHanu3 Tekcra ['anuies 00 OTHOCUTEIbHOCTH/IBH)KCHHS;
BBITTOJIHEHHE 3aaHUH 110 TeKCTY (CMBICIIOBOE uTeHue). OnpeeneHue
CpemHeH CKOPOCTH CKONBXEHUSIOPYCKa MM IBI)KEHHS IIapUKa 10
HAKJIOHHOMIIJIOCKOCTH. AHaJIN3 U 00CYXJICHHE CIIOCOO0B
MpUOIKEHHOTO ONpeIeNICHNsI MTHOBEHHOMCKOpOoCcTH. OmpeneneHue
CKOPOCTH PaBHOMEPHOTO ABMXEHUsI (IIapyKa B )KUAKOCTH, MOJIEIH
PIIEKTPUYECKOT0 aBTOMOOWIIA U T. 11.). OTipeniesieHue myTH,
MPOWAEHHOTO0 32 AaHHBIIITPOMEXYTOK BPEMEHH, U CKOPOCTH TejIa 0
rpaduKy 3aBUCMMOCTH YTH PABHOMEPHOTOJIBI)KEHHUS OT BPEMEHH.
O6cyxIeHre BO3MOXKHBIX IPUHIMIIOB JICHCTBUS TPHOOPOB,
M3MEPSIIOIIMX CKOPOCTh(CITUIOMETPOB). BhIuKCIeHHEe ITyTH U CKOPOCTH
[pY paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBU)KEHHH Tela.
OmnpeneneHre NPOWASHHOTO MyTH U YCKOPEHHSIIBIKEHHUS TeJa 110
rpad Ky 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSIMOJIMHEITHOTO
ITBIDKEHUS TeJa OT BpeMeHu. [Iposepka eunomeswvl. eciu npu
pasHoyckopennom dgudicenuu 6e3 Ha4anbHOU CKOPOCIU Nymu
OMHOCAMCAKAK PO HEUEMMHBIX YUCET, MO COOMBEMCMEYIoujie
npomedsicymru pemenu 00uHaxogvl. OTpeeneHne YCKOpeHHs Teaa nIpu
[PaBHOYCKOPEHHOM JIBH)KEHHUTIO HAKJIIOHHOH TIJIOCKOCTH. M3MepeHue
Mepro/a M 4acTOTHI 00paIeHusATeNa o OKpyKHOCTH. OTpeieneHue
CKOPOCTH PAaBHOMEPHOT'OIBHXKEHHUSI TeJa 110 OKPYKHOCTH. Perenne
Baja4y Ha ONpe/elIeHUEKUHEMATHUECKUX XapaKTePUCTHK
MEXaHNYECKOTO JIBIKCHHUS pa3INdHbIX BU0B.Pacrio3sHaBaHue u
MpUOTKEHHOE ONMCAHUE PA3INYHBIX BHJIOB MEXAHUYECKOTO
ITBIDKEHUS B IPUPOJIC M TEXHUKE (Ha IPUMEpax CBOOOIHOAIAOIIHX

TCJI, ABMXKCHUSA JKUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX Cpe,Z[CTB)

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/

32



https://resh.edu.ru/subject/23
http://school-collection.edu.ru/
https://rusneb.ru/

1.2

B3aumogelicTBUE T

20

ITepsbiit 3akoH HetoToHa.BTOpO# 3aKkoH
Herorona. Tpetuii 3akoH HetoroHa. IIpuHnun
cyrneprosunmuciil. Cuina ynpyroctu. 3akoH
['yka. Cuna TpeHus: cuiia TpeHus
CKOJIBYKEHUS, CUJIa TPEHUS MTOKOs, IpyTrue
BuAbITpeHUA. CHila TSKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS. Y CKOPEHUE
CBOOOJHOTO MajeHus. J|BrkeHue miaHeT
Bokpyr Comnnua. [lepBast kocmudeckas
CKOpoCTb. HeBECOMOCTB U ITEperpy3KH.
PPaBHOBecHe MaTepHUaIbHON TOUKH.
AGcomtoTHO TBEpOETEN0. PaBHOBECHE
TBEPIOrO TeJa C 3aKPEIIEHHONW OCBIO
BpaieHusi. MOMEHT CHUJIBL.

LlenTp TsxKeCcTH

HaGumonenue 1 00CyXIeHNE OIBITOB C IBM)KCHHUEM Tella PU
YMEHBIICHUH BIMSHUS APYTHX Tell, NPEMSATCTBYIOIIHX JIBH)KEHHUIO.
IAHanM3 TekcTa ['anumest ¢ onmucaHueM MBICICHHOTO SKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIUH; BBIIOIHEHHE 3aJaHUi 110 TEKCTY
(cmpIcioBOe uTeHne). OOCyKIeHNEe BO3MOKHOCTH BBHITIOJTHEHHUS 3aKOHA
WHEPLIUH B Pa3INYHBIX cucTeMax orcuéra. Habmonenne u o0CyxaeHue
MEXaHUYECKHUX SIBICHUH, TPONCXOSIINX B CHCTEME OTCUETa
«Tenexka» pu e€ paBHOMEPHOM M yCKOPEHHOM JIBHJKCHUU
OTHOCHTENFHO KaOnHeTa (pU3UKH. JeficTBUS ¢ BEKTOpaMHU CHIL:
BBITIOJTHEHHE 3a/JaHNH 110 CIIOKEHUIO M BBIYUTAHUIO BEKTOPOB.
HaGumoienue u/uiny npoBeZieHUe OIBITOB, IEMOHCTPUPYIOIINX
BaBHCHUMOCTh YCKOPCHHMS Tella OT NMPHIOKEHHOI K HEMY CHJIBI U MacChI
rena. AHanu3 U 0ObSACHEHHE SBJICHUH C UCTIONB30BaHHEM BTOPOTO
BaxoHa HeroToHa. Pemenue 3a1a4 ¢ HCHONb30BaHUEM BTOPOTO 3aKOHA
HproToHa u mpaBuia cnokeHus cui. Onpenenenne >KECTKOCTH
MpY>KUHBI. AHaJIM3 CUTYAIUii, B KOTOPBIX HAOII0JAat0TCA yIIpyTrue
ineopmanuy, 1 X 0OBACHEHHE C UCTIOIL30BaHUEM 3aKoHa ['yKa.
Permenne 3ama4 ¢ ucrionb3oBaHueM 3akoHa ['yka. MccnenoBanue
3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHIIBI HOPMaJIbHOTO
imaBnenns. OOCyxIeHne pe3ynbTaToB nccienoBanms. OnpeneneHue
K03((UIMeHTa TPEHHS CKOJIbXeHNUs. V3MepeHne CHITbl TPEHUS! ITOKOSL.
Perrenue 3a1a4 ¢ UCIOIB30BaHUEM (POPMYIIBI JJIS CHIIBI TPEHUS
CKOJIBXKEHHUS. AHAIN3 IBYKEHUS TeJ TOJIBKO O] IeHCTBHEM CHIIBI
TSHKECTH — cBOOOAHOTO MageHus. OObsICHeHNEe He3aBUCUMOCTH
YCKOpEHHsI CBOOOJIHOTO ITaJieHHs1 OT Macchl Tesa. OleHKa BeM4nHbI
CHJIBI TSTOTEHHUSI, ICHCTBYIOIIEH MEX Iy IByMs Telnamu (U pa3HbIX
Macc). AHanu3 IBIDKEHUSI HEOECHBIX TEJ MO IefiCTBHEM CHIIBI
TSATOTEHHS (C MCIOIBb30BaHNEM JOTIOJIHUTEIILHBIX HCTOYHUKOB
mH(opMmanum). Penrenne 3a1a4 ¢ NCIoIb30BaHUEM 3aKOHA BCEMUPHOTO
TSTOTEHHS ¥ (POPMYIIBI IS pacu€Ta CHIIbI TSHKECTH. AHAIN3
OPUTHHAJILHOTO TEKCTA, OIMCHIBAIONIETO MPOSBICHHS 3aKOHA
BCEMUPHOT'O TATOTEHHUSI; BBIIIOJIHEHHE 3a/IaHHUH 110 TEKCTY (CMBICIIOBOE
ureHue). HabmoneHne u 00CyXIeHHE OIBITOB 110 M3MEHEHUIO Beca
TeJa Py YCKOPEHHOM JIBH)KEHUHU. AHAJIN3 yCIOBUH BOSHUKHOBEHHUS
HEBECOMOCTH 1 IIeperpy3Ku. Permenue 3aqad Ha onpesiesieHne Beca Tena
B PAa3MUYHBIX YCIOBHAX. AHAJIN3 CHJI, IEHCTBYIOIIMX HA TEJIO,
mokosimieecs: Ha ornope. OnpeneneHue eHTpa TSKECTH Pa3IMIHBIX Tell

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,
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1.3. 3aKOHBI COXPaHCHUS 10 Ummnyssc Tena. MIsMeHEHHEUMITYITbCA. Ha6moieHue U 00CyX/ICHUE OTBITOB, AEMOHCTPUPYIONHUX mepeaady  |https://resh.edu.ru/subject/23,
IMITyIbC CHITBL.3aKOH COXPaHEHHs HMITyJIbca.[AMITYJIbCa IIPH B3aNMOICHCTBHH TeJl, 3aKOH COXpaHeHHs uMityibca npu |http://school-collection.edu.ru/,
PeakTuBHOE NBIDKeHMe. MexanuuecKast AOCOJIFOTHO YIPYrOM M HEYNIPYTrOM B3aUMOJICHCTBHHU Tel. AHAIN3 htts://uchi.ru,
paboTa 1 MOIHOCTS. PaGoTa cul TsokecTy,  CHIYAUNI B OKPYIKAIONICH JKUSHU C HCIIONL30BAHHEM 3aKOHA https://rusneb.ru/

COXpaHCHHS HMITYJIbCca. Paco3HaBaHUE SIBIICHHUSI PEaKTHBHOTO
VOPYrocTy, Tpeuust. CBsI3b SHEPTUH U
IMBIOKCHHS B TIPUPOJE U TeXHUKe. [[prMeHeHne 3aK0Ha COXPaHCHHS
paborts1. IloTeHNKanbHas SHEPrus Tena, MMITyJIbCa TS pacyéTa pe3y IbTaToB B3aMMOICHCTBHS Te (Ha
[TOHATOrO Hall HOBEPXHOCTBIO 3CMITH. IpEMepax HeYNPYroro B3aHMOEHCTBHS, YIPYTOTo HEHTPATbHOTO
[ToTeHIManbHAsI SHEPTUSL CKATOU MPYKUHBL.  |[p3apvioeiicTBHS JIBYX OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
Kunernueckas sHeprus. Teopema o HETIOABIDKHO). PereHne 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA COXPAaHCHHUS
KUHETUYECKOW SHEPIrUU. 3aKOH COXPAaHEHUS  [uMmiryibca. Onpeenenne paboThl CUIIBI YIPYTOCTU MPH HOIbEME IPy3a
MEXaHUYECKON IHEPTUH. C MCMOJIF30BaHUEM HETIOBI)KHOTO M MOIBIKHOTO OII0KOB. M3MepeHie
MOILHOCTH. M3MepeHue NOTCHIUAIBHOM SHEPTUU YIIPYTO
IneopmMupoBaHHOW NPYKKHBI. MI3MepeHne KHHETHYeCKOW SHEPTHH Tella
[0 UTHHE TOPMO3HOTO MyTH. DKCIEPUMEHTAIBHOE CPABHEHHE
M3MEHEHUS NOTCHLIUAIbHON U KUHETUYECKON 3HEPTUN Tena IIpu
IMBHOKCHHMH [0 HAKIIOHHOM IUIOCKOCTH. DKCIIEPUMEHTAIbHAs [IPOBEPKa
3aKOHA COXPAHCHHS MEXaHHIECKOU YHEPTHHU IIPU CBOOOTHOM Ma[CHHU.
[prMeHeHne 3aKOHA COXPAHCHHSI MEXaHUYECKON SHEPTHHU IS pacuéra
[MOTEHLIMAJIbLHONW U KHHETHUECKON 3Hepruii tena. Pemenue 3anay c
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHHUSI MEXaHUUECKOM IHEPTHHL.
Wroro mo paznemny 40

Pa3znen 2. MexaHH4YecKHe KOJ1e0aHUA U BOJHBI

2.1

MexaHnuecKHue
KoJIe0aHMs

7

KonebarensHoe npmxenne. OCHOBHEIE
XapaKTepPUCTUKUKOJIeOaHUIl: TTIepHoI,
HYacToTa, aMILIATY1a. MaTteMaTHIecKuii 1
py>KUHHBIN MasTHUKA. I [peBpaiienue
SHEPTUUIIPHU KOJICOATEITHHOM JIBHIKECHHH.
3aryxaromue kojaeOaHnus. BeiHy)IeHHbIE
KosieOanus.Pe3onanc

HaGmonenue koneGaHui Moy IEHCTBUEM CHII TSKECTH U YIIPYTOCTH,

https://resh.edu.ru/subject/23,

0OHapyKeHue MOA00HBIX KOJIEOaHHId B OKPYKAIOIIEM MUPE.

http://school-collection.edu.ru/,

\AHani3 KosiebaHui rpy3a Ha HUTH U npyxwuHe. OnpeneneHne 4acToThl
KoJIeOaHNH MAaTEMaTHYeCKOT0 M IPYKUHHOTO MasiTHUKOB.
HaGmonenue u o0bsicHeHNE ABISHUs pe3oHaHca. MccienoBanue
3aBUCHMOCTH TIEpHO0/1a KOJIeOaHUH OABEIIEHHOTO K HUTH I'py3a OT
mutnHbl HUTH. [IpoBepka He3aBHCUMOCTH Mepuo/ia KojuebaHui rpysa,
MOJIBEIIEHHOTO K JIEHTE, OT Macchl Tpy3a. Habmoaenue u o0cyxaeHue
OTIBITOB, IEMOHCTPHPYONINX 3aBUCHMOCTD Mepro/ia KoJIeOaHiH
[IPYKUHHOI'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPY>KUHBI.
[IpuMeHeHNEe MaTEMATHYECKOT O U IPYKUHHOI'O MAsITHUKOB B KAUECTBE
MOJIeNIeH TSl OITMCAaHMSI KoJle0aHni B OKpyXKaromiem Mupe. Pemrenne
Basad, CBSI3aHHBIX C BEIYMCIICHHEM MIIM OLIEHKOW 9acTOTHI (TIepHoaa)

htts://uchi.ru,
https://rusneb.ru/

KOJIeOaHUH. HBMepCHI/Ie YCKOpCHUs CBO60,Z[HOF0 IHaJICHMsI.
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2.2 MexaHudeckue 8 |Mexanuueckue BoaHbl. CBOMCTBA OOHapy»eHUEe ¥ aHAJIU3 BOJIHOBBIX SBJICHUIB OKPYKAIOIIEM MHUPE. https://resh.edu.ru/subject/23,

BOJIHEL 3BYK MeXaHHUeCKHXBOJIH. [IpoIoNbHbIE U Ha0moieHue pacpocTpaHeH s IPOIOJIBHBIXY HONepedHbIX BoH (Ha  |http://school-collection.edu.ru/,
[OTepedHbIe BOMHBL JTMHABOIHDI 1 MOeNN) 1 OOHApY)KEHHE aHATIOTHYHBIX BHOB BOJNHB mpupoae (3Byk,  [htts://uchi.ru,
BOJIHBI Ha BOJIC). BBIUMCIIeHNE IITHHBI BOJHBI  CKOPOCTH https://rusneb.ru/

CKOPOCTB €€ pacrpoCcTpaHCHHS.

. [PACIIpOCTPaHEHU I 3BYKOBBIX BOJIH. 3KCH€pI/IMCHTaJIBHOC OIpE€ACIICHUE
MexaHU4EeCKHE BOJIHBIB TBEPAOM TCIJIC,

- FPaHMI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KosleOanuii. Habmronenne
CCHCMUTCCKHC BOITHBI. BaBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE, C

3BYK. POMKOCTS 3ByKa MBBICOTA TOHA. VICTIONE30BAHIEMMY3bIKAIEHBIX HHCTPyMeHTOB). HaGmoienue i
Orpaxennessyka. MHQPasByK U YIbTPasBYK |oGrachenue sBieHus AKyCTHYECKOI0 PE30HAHCA. AHAITH3
OPUIHHAEHOTO TEKCTA, MOCBSIIEHHOTOUCIIONB30BAHUIO 3ByKa (MK
YIbTpa3ByKa) B TEXHHKE (IXOJIOKAIH, yAbTPa3ByK B MEAULIMHE U JP.);
BBITIOJTHEHHUE 33TAHUHTIO TEKCTY (CMBICIIOBOE UTEHUE)

Hroro mo pazueny 15

Pa3gen 3. DiieKTPOMArHUTHOE I10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 DIEKTPOMAarHUTHOE 6 [DnekTpoMarHuTHOE IMoJe. [MocTpoeHue paccykaeHu, 000CHOBBIBAIOIIUX B3aMMOCBS3b https://resh.edu.ru/subject/23,
moJe u DIeKTPOMArHUTHBIE BOJIHEL. PIIEKTPUYECKOTr0 U MArHUTHOTO NoJieil. DkcnepuMeHTansHoe u3yueHue |http://school-collection.edu.ru/,
DIICKTPOMATHHTHBIC CBOJCTBA IEKTPOMATHATHBIX BONH. [IIKama [CBOHCTB SJIEKTPOMArHUTHBIX BOJIH (B TOM UHCIIE C TIOMOIIBIO htts://uchi.ru,

BOJTHBI eKTPOMArHHTHBIXBOJH. Mcronb3oBanme MOOHIBHOTO Tene(oHa). AHATN3 PEHTITEHOBCKUX CHUMKOB https://rusneb.ru/

HEeJIOBEYECKOT0 OpraHu3Ma. AHaJIN3 TEKCTOB, OMHCHIBAIOIITIX
MPOSIBICHUS 3JIEKTPOMArHUTHOTO H3ITy4eHHs B IPUPOJIE: )KUBbIC
OpraHU3MBI, H3ITy4YeHHUsI HEOECHBIX Tel (CMBICIIOBOE YTECHUE).
Pacrio3HaBaHNE U aHANN3 PA3IMYHBIX IPUMEHEHUH IeKTPOMarHUTHBIX
BOJIH B TeXHMKE. [3yueHue BOJIHOBBIX CBOMCTB cBeTa. Pemenue 3anau ¢
MCIIONIb30BaHUEM (OPMYIT TSt CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH,
IUTMHBI BOJIHBI M YaCTOTHI CBETA.

RIIEKTPOMATHUTHBIX BOJH]IS COTOBOU CBSI3H.
DIIeKTpOMarHuTHas npupojacsera. CKopocTh
cBeTa. BoTHOBEBIE CBOMCTBA CBETA.

Hroro mo pazneny 6

Pa3nen 4. CBeToBbIE ABJICHUSA
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4.1 3aKOHBI 6 UlyueBas momenb cBeTa. MicTounuku cBeta.  [HabmoJeHue ONBITOB, IEMOHCTPUPYIOIIMX ABJICHUE NpAaMonuHeiinoro  |https://resh.edu.ru/subject/23,
pacpoCTpaHeHHUs! [IpsiMonMHEHHOE PaCIPOCTPAHEHUE CBETA. [pacrpocTpaHeHUsICBETa (BOSHUKHOBCHHUE TCHHU U MTOJTYTCHH), http://schpol-colIection.edu.ru/,
cBeTa Barmenns Contua u JIyHbl. OTpaxeHue 1 IX HHTEPIPETALHS € HCTIO/Ib30BAHHEMIIOHATHS CBETOBOTO JIyHa. htts://uchi.ru,

cBeta. TINOCKOE 3epKasto. 3aKOH OTpaKeHHs OOBsICHEHHE U MOJIETMPOBAHHUE COJTHEYHOTO MITYHHOT'O 3aTMEHUH. https://rusneb.ru/
HccemoBanne 3aBUCHMOCTH YTIIa OTPaKEHUSICBETOBOTO JIyda OT YIJia
CBCTA. HpeHOMHeHI/IC cBeTa. 3aKOH o
nasenus. V3ydeHne CBOMCTB M300pakeHUs B ILIOCKOM3EpKaie.
penoMIeHNs CBeTa. [10MHOe BHyTpeHHEE Habnromenue n 00BsACHEHNE OTBITOB TI0 MTOTYYSHHUIO N300paKeHUH B
OoTpakeHue cBeTa. Menonp30Banie NOMHOTO oo ryyrom mpbimykiom sepkanax. Habimiofe e u 0GBACHEHHE OMBITOB
BHYTPEHHETO OTPaXXCHUA B OITHICCKUX 0 NPEJOMIIEHHIO CBETA HA FPAHKILIE PA3IMUHBIX CPEL, B TOM YHCIIE
CBCTOBOIAX. OIBITOB C ITOJIHBIM BHYTPEHHUM OTpaxkeHueM. Mccnenoanue
BaBUCHMOCTH yTJia MPEIIOMIICHHUSI OT yIiia MaICHHUsI CBETOBOTO JIydaHa
CpaHUIIEe «BO3AYX—CTEKJIO». Pacro3HaBaHue SIBICHUN OTPaKEHUS U
PETOMIICHHS CBETA B MOBCCIHEBHOM JKH3HU. AHANIN3 U OOBSICHCHHE
SIBJICHHMS ONITHYECKOTOMEpaxa. PellieHue 3a1a4 ¢ HCIOIb30BaHHEM
BaKOHOB OTPa)KCHHS U MPETOMIICHHUS CBETA.
4.2 JIMH3BI U ONTUYECKHE 6 [lunza. Xox aydeit B auH3e. OnTHueckas [MonyueHne U300paXKeH it ¢ MOMOIIBI0 cobHparolieil u paccenBaromiein https://resh.edu.ru/subject/23,
pUGOpPHI cucTeMa (hOTOANmIapaTa, MUKPOCKONA U ime3. Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKON CHITBI http://school-collection.edu.ru/,
reneckomna. I1a3 Kak ONTHYECKas cucTema.  [COOMparoIel TMH3bl. AHaIU3 yCTPOMCTBA M IIPHHIMIA NCHCTBUS htts://uchi.ru,
BAM30pYKOCTb H ATBHO30PKOCTS. HEKOTOPBIX ONTHYECKHUX MPUOOPOB: (hoToammapara, MUKPOCKOIIA, https://rusneb.ru/
eneckorna. M3ydeHrne MOIeNH TIa3a Kak ONTHYECKON CHCTEMBI. AHAITH3
SIBITEHHH OJIM30PYKOCTHH JTATBHO30PKOCTH, IPUHITHIIA JEHCTBHA
OYKOB.
4.3 Pasnoxenue 6eoro 3 [Pasnmoxenue Oemoro cera B criekTp. OnbiThl [Habmonenue pasioxenus 6enoro ceetas cnektp. Habmonenue u https://resh.edu.ru/subject/23,
CBETa B CIIEKTP Herotona. Ci10KeHHe CIIEKTPAIbHBIX [[BETOB. 00BSICHEHHUE OIBITOB T10 MOJIYYSHHUIO OEIIOro CBETa MPHU CI0KEHUUCBETA http://SChE)OI-COIIeCtion.edu.ru/,
Jlucrepcus cera pasHbIX 1BETOB. [IpoBeieHHe 1 0OBACHEHHE OMBITOB MO BocHpHusThio  |htts://uchi.ru,
[[BEeTa MPEMETOB TIPH UX HAOIIOICHUH Yepe3 [IBETOBBIC (DUITBTPHI https://rusneb.ru/
(IIBETHBIE OYKH).

Hroro no pazaery 15

Pa3nen 5. KBanToBbIe IBJIEHNS

5.1 Hcnyckanue u 4 |OnbiTel Pesepdopaa v rmanerapHas Mojens  [O6cysxkaenue menu onbItoB Pesepdopaa mo nccien0BaHuio aToMOB, https://resh.edu.ru/subject/23,

MIOTJIOIMICHNEC CBCTA
ATOMOM

aToma. Moneinps aroma bopa. Ucniyckanue u
[TOTJIOUIEHNE CBETa aTOMOM. KBaHTBHI.
JInHelyaTsle CIEKTPBIL.

BBIIBUKCHHE THIIOTE3 O BO3MOKHBIX PE3YJIbTaTaX OIBITOB
B 3aBUCHMOCTH OT ITPEATOJIAraeMoro CTpOCHHs aTOMOB,
(hopMyTHpPOBaHKE BHIBOAOBU3 PE3YJILTATOB OIBITOB.

OO6CyXaeHre MPOTUBOPEUHNH TUITAHETAPHON MOJIEIN aTOMa U OCHOBaHUI
st rumoTe3sl bopa o cranmoHapHBIX OpOHUTAaX IEKTPOHOB.
HaOnroieHue CIUTOIIHBIX U JIMHEHYATHIX CIICKTPOB H3ITyUYCHHUS

Aa3JIMYHBIX BCIICCTB. OO0bsACHEHHE TUHEHYATHIX CIICKTPOB M3JIYy4YCHUSL

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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5.2 CTpoeHne aTOMHOTO 6 [PammoakTHBHOCTB. Anb(a-, 6eTa- U raMmma-  [OOCYkIeHHE BO3MOXKHBIX THIIOTE3 O MOJIENAXCTPOCHHS Apa. https://resh.edu.ru/subject/23,
171pa u3nydenns. CTpoeHHe aTOMHOTO SApa. OmnpeneneHne cocTaBa sep 10 3aJaHHBIMMACCOBBIM U 3apsi10BbIM http://schpol-colIection.edu.ru/,
HyKIIOHHas1 MOJIE/Ib ATOMHOTO SLAPA. YHCIIAM U 10 TIOJIOKEHHUIO B IIEPHOIUUECKOM CHCTEMEIIEMEHTOR. } htts://uchi.ru,
V30TombI. PaMoaKTHEHBIE IPEBPAIICHHS. |AHAaTN3 U3MEHEHHS COCTaBa s/pa U eroMoIOKEHNUs B epuoandeckoi  |https://rusneb.ru/
Mepron moMypaciasa aTOMHBIX STEp. CHCTEMETIPH 0-PaJIHOaKTHBHOCTH. MccreioBaHme TPEKOB 0-9aCTHII 110
rotoBeIMpoTorpadusm. OOHapyKEHHE U H3MEPEHHUE PaTHAIlIOHHOTO
(hoHa C IOMOIITBIO TO3UMETPA, OIIEHKA €0 MHTEHCHBHOCTH.
|AHaTN3 OHOIOTHIECKUX M3MEHEHHUH, IPOUCXOIAIIHNX MO ICHCTBAEM
PaIMOAKTHBHBIX N3TydeHuil. Mcrons30BaHne paInoak THBHBIX
M3ITy9IeHHUI B MeHUITMHE.
5.3 A nepHBIE peakun 7  |[SlmepHbie peakyu. 3aKOHBICOXPAHCHHUS Perrenne 3a1a4 ¢ HCIOIb30BaHIEM 3aKOHOBCOXPAaHEHHS MaccoBEIX 1 [https://resh.edu.ru/subject/23,
3apsIOBOTO M MACCOBOTO UMCEN. DHEPTHS BapsIIOBBIX YKCEIT HA OIpPEIeIeHHEe PE3YIbTATOB SAEPHBIX PEaKIIHii; http://schpol-colIeCtion.edu.ru/,
CBSI3M ATOMHBIX siziep. CBS3bMACChI 1 SHEpri, FHATH3 BOMOKHOCTH WITH HEBO3MOKHOCTH SIePHO peakuum. htts://uchi.ru,
PeaKii CHHTE3a 1 JICTICHUS SIED. OrieHKa PHEPTHU CBS3H sIIEP C UCTIONIb30BaHKeMbOopMyJIbl DitHinTelHa. https://rusneb.ru/
VcTounnky sueprin CONHIAN 38831, O6cyxIeHNe TePCIeKTUB UCTI0Nb30BaHUAYIIPABIISIEMOT0
q " repMosiiepHoro cuHTe3a. OOCyKIeHHe MPEUMYIIECTB U SKOJIOTHIECKUX
ACpHas SHEPIeTHKA. HCH?,TBHH Mpo6JeM, CBSI3aHHBIX C IIepPHON 3HEPTreTUKOMN
[PaIUOAKTUBHBIX U3Ty4YEHUN
Ha KHMBbIE OPraHU3MBbI
Hroro no pazaeny 17

I[HoBTOPUTEILHO-00001IAIOIIM A MOTYJIH

[MoBTOpEeHME U 9  (Cucremaruzaius U 0000IIEHHE TIPEIMETHOTO [BhIMOTHEHNE yueOHBIX 3aJaHuH, TPEOYIOMNX 1EMOHCTPAIIHH https://resh.edu.ru/subject/23,
0000IICHIE CozlepKaHHs U OIIbITA JEeATEeIbHOCTH, KOMITETEHTHOCTEH, XapaKTEPU3YIOIINX €CTECTBCHHOHAYYHYTO http://school-collection.edu.ru/,
COepKaHHs Kypca MPHOGPETEHHOTO TPH H3yUYEHHH BCEro Kypca [[PAMOTHOCTb: IPUMEHEHHS TIONYEHHbIX 3HAHUI /Us HayTHOTO Etts:///L;Chl.rut,) /
) Nttps://rusnen.ru/
buzuxn 3a 7-9 (DH3HKH OCHOBHOTO 06II1er006pa3oBaHusL. 00BSICHEHUS (I)I/IEI/I‘IGCKI/IXSIBIIGHI/II/I B OKpY’Karolie# npupo/ie ttps://rusneb.ru
B TIOBCE/IHEBHOM JKM3HU U BBISABICHHS (DU3UUECKUX OCHOB psijia
KJIACChI [ToaroroBka K OCHOBHOMYI'OCYAapPCTBEHHOMY .
COBPEMEHHBIXTEXHOJIOTHiT; PUMEHEHHSI OCBOSHHBIX
PK3aMeHy 10 (pU3UKeIIs 00yIaroIIUXCH, o N
. PKCIEPUMEHTABHBIX YMEHUI ISl UCCIIEA0BaHUS (DU3UUESCKUX SIBIICHUH,
BLI6paBH1HX 3TOT yqeﬁHBII/I MpEeaAMET. B TOM YHCJI€ JUIsl IPOBEPKU TUIIOTE3U BHISBJICHHS 3aKOHOMEPHOCTEH.
IPerieHne pacu€THbIX 3a/1a4, B TOM YHCJIE MPE/OIaraoinx
MCIIOJIb30BaHUE (PU3NUECKUXMO/IENEN U OCHOBAHHBIX Ha COIEPIKAaHUU
Pa3IMYHBIX pas3jiesioB Kypca (GU3UKH. BeIoNHeHHE U 3a1uTa
PYIIIOBBIX WM WHIMBHAYaIbHbIX IIPOEKTOB, CBSI3aHHBIXC
coJiepKaHneM Kypca QU3HUKH
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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IIpu paspaboTke pabGoueil mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHUU YYTEHBI
BO3MO>KHOCTH UCIIOJIb30BaHUS AJIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB,
ABJIAIOIIUXCSI Y4€OHO-METOIUYECKUMHU MaTepuallaMy (MyJIbTUMEIUNHBIE IPOIPAMMBI,
AJIEKTPOHHbIE YYEOHUKH M 3aJaUHMKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYyaJIbHBIE
7abopaTopuy, UIPOBBIE MPOrPaMMBbl, KOJUIEKIUU LU(PPOBBIX 00pa30BaTEIbHbBIX
pPECYPCOB), HCHOJIB3YEMBIMH JJIsi OOY4YEHHMS M BOCIMTAaHUS paA3IUYHBIX TPYII
MOJIb30BaTENe, MPEICTAaBICHHBIMU B  3JEKTPOHHOM  (u(ppOBOM) BHAE U
peanusyrommmu  auaakrudeckne  Bo3moxkHoctw  MKT, copepxanue KOTOpBIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa30BAHMH.



