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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.

Copneprkanue IporpaMMel 10 (pU3HKe HapaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOMH
rPaMOTHOCTH O0YyYalOUIMXCA U OpPTaHU3alUI0 U3ydeHUs (PU3UKU Ha JIeATEIbHOCTHONU OcHOBE. B
nporpaMMe 1o (U3MKe YYMUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pean3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METalPEAMETHBIM pe3yJbTaTaM
Oo0y4YeHHsI, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

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

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuer U (pu3nyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIOoCTaBisIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOW TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢us3nku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® Hay4YHO OOBSICHSTH SIBJICHUS,
® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIEIOBAHMUS;
® UHTEpPIPETHUPOBATH JaHHBIE W MCIOJIb30BaTh HAyYHBIE JOKAa3aTelIbCTBA ISl IOJYyYEHUS
BBIBOJIOB.

[enu uzydyenust Gu3uku Ha YpoBHE OCHOBHOTO 00IIIer0 00pa3oBanus onpeneneHsl B Konnenum
npenojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
Oenepany, peagu3yloOIIMX OCHOBHBbIE 00I11€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKAEHHOMN
pemenueM Koisnernn MunucrepctBa npocsemienus Poccuiickoir @enepanyu (IpoToKoa OT 3
nexadbps 2019 r. Ne ITK4BH).

Hean nzyvyenus pU3nKu:
e npuoOpeTeHne MHTEpeca M CTpeMJICHHs OOydarolMXCsl K HAyYHOMY H3YYEHHIO MPHUPOJBbI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTME TMPEACTABICHMA O HAayyHOM  MeToJe TMO3HaHMA U  (OPMHpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;
e (GopMHpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3yuyeHHUs] OCHOB CTPOEHUSI MaTEPUH
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
e (QopmMHpOBaHUE TPEACTABICHUN O PO (PU3UKU AJIS PA3BUTUSA JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;
® pa3BUTHE NMPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymiei mpodeccnoHaaIbHON NeITeTbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYIESHHIO B ’TOM HAIpPaBJICHUH.
JlocTikeHne 3TUX Lieleld mporpaMMbl 1o (pU3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMSA
oOecreunBaeTcs pelieHueM CIeAYoIuX 3a1ay:



e npuoOpeTeHHe 3HAHUKM O JUCKPETHOM CTPOCHUHM BEILIECTBA, O MEXAHHMUYECKUX, TEIJIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® MpuOOpEeTEeHHE YMEHUH ONMHUCHIBATH M OOBSACHATH (PU3MUECKUE SIBICHHUS C WCIOJIH30BAHHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOGHHUE METOJIOB PEIICHHUS MPOCTEUIINX PACUETHBIX 3a7au C HCIOIb30BaHHEM (U3HUYECKUX
MOJieJIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHMM HaOJIIOJaTh NMPUPOIHBIC SIBICHUS W BBIIOJHATH OIBITHI, J1a0OpaTopHbIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM N3MEPUTENIBHBIX IIPHOOPOB;

e ocBoeHue TnpuémMoB paboTel ¢ uHGOpManueld (UINYECKOrOo CONEpIKaHUA, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OILEHUBAaHUE
uHpOpMaLnu;

® 3HAKOMCTBO cO c(epamu mpodeCcCHOHATBHONU NEeSTEIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha usydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZenio).

[Ipennaraemslii B mporpamme 1no Gu3mnke nepedyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHAAaTENbHBIA XapaKTep, Y4YUTENb JIE€JIaeT BbHIOOP MPOBEACHUS J1a0OpPaTOpHBIX paboT U
OTIBITOB C YUETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00y4aroIInXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMii, TIPe/IaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC
Pa3nes 1. ®u3nka u e€ posib B IO3HAHUHN OKPY/KAIOLIEro MUpA.
®usuka — Hayka o npupoze. fBiaeHus npuponsl. Du3nMyecKHe SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
O®uznyeckue BeNWYUHBL. V3MepeHune ¢u3nyecKkux BeIUYMH. DU3NYecKue MpUOOPBHI.
[TorpemHocTh H3MEpeHNi. MexXayHapoHas CUCTEMA E€ANHMII.
Kak ¢usuka u qpyrue ecTrecTBEHHbIE HayKH M3y4yaloT Npupoay. EcTecTBeHHOHay4YHBIH METOJ]
NO3HAHUSA: HAOJI0IeHNe, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABH)KEHHE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEPKE TUMOTE3, OOBICHEHHE HaOmogaemMoro siBieHus. Onucanue (U3MUECKUX SIBJICHUH C
IIOMOILIBIO MOJIEIIEH.
Hemoncmpayuu.
1. MexaHnundeckue, TEIUIOBbIE, JEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE SIBICHUS.
2. Ousnueckre NPHOOPHI W TPOIEAYypa NPSIMBIX W3MEPEHHWH aHAJTOTOBHIM W IH(POBHIM
npubopoM.
Jlabopamopnwvie padbomot u onvimol.
OnpezeneHue 1eHbI 1eNEeHUs KaJIbl H3MEPUTEIHLHOr0 Iprudopa.
N3mepenne paccTOsTHUN.
W3mepenne o0bE€Ma KUIAKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MAIIbIX TEJ.
W3mepenue TeMieparypsl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.
[TpoBeneHune uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJBHOCTh MOJETA MAPHUKA, MYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.
Paspnen 2. [IepBoHayabHbIE CBEACHHUS 0 CTPOCHHHU BelleCTBA.
CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIbITHI, JTOKA3bIBAIOLIUNE TUCKPETHOE
CTPOCHHE BEILIECTBA.
JBu>xenue yactull BemiectBa. CB3b CKOPOCTU JBUKEHHUS YACTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBuxkeHue, nud¢ysus. BzanMmoaelicTBrue 4acTull BEIIeCTBa: MPUTSHKEHNUE U OTTAIKUBAHUE.
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ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTALITUYECKHUX )
Ten. B3auMoCBsI3p MEXIy CBONCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.

1. Habmonenne 6pOyHOBCKOTO JIBUKCHUSI.

2. Habmonenue nuddysum.

3. HaOmronenue sBICHUN, OOBACHAIOMUXCA TPHUTHKCHHEM WM OTTAIKHBAHUEM YacTHUI]
BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUeM (poTorpaduii).

2. OnbITHI 10 HAOTIOICHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUSI.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBIe TeJl.

Mexanuueckoe nBukeHHE. PaBHOMepHOe M HepaBHOMepHOe nBmkeHue. CkopocTb. CpemHss
CKOPOCTbh MPU HEPAaBHOMEPHOM JIBH>KCHHH. Pacuér myTu 1 BpeMEeHH JABHKCHUSI.

SIBnenue uHepuuU. 3aKOH MHEPIMH. B3anmojeiicTBre Ten Kak MpUYMHA U3MEHEHHUSI CKOPOCTH
JIBUKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBSA3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBA.

Cuna kak xapakTepucTuka B3aumojencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHUJIBI C TTIOMOIIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS U cujla TshkecTH. CHiia TSHKECTH Ha APYTUX
mwianerax. Bec Tema. HeBecomocts. CroxkeHue cuil, HaNpaBiI€HHBIX 110 OJHOW MPSIMOM.
PaBHopeiicTBytomntas cui. Cuma tpenus. TpeHue CKoJIbKeHUs U TpeHue mokost. Tpenue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHue MeXaHM4IEeCKOTO JABUKEHUS Tea.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.

Habmronenune siBjaeHUs] UHEPIUH.

HaGnronenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJIEHCTBUH Tell.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TE.

. CroxxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON IPSIMOM.

JIaﬁopamopubze pabomwt u onvimol.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO MABWKEHUSA (IIapuKa B JKUIKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. Ompenenenue cpeHe CKOPOCTH CKOJIbKEHHs OpYyCKa MITH [IapHKa [0 HAKIOHHOH IIIOCKOCTH.
3. Omnpenenenne TUIOTHOCTH TBEPAOTO TeTA.

4. OnpIThl, JEMOHCTPUPYIONIUE 3aBHUCUMOCTh pacTsDKeHUS (IedopMaluu) TMPYKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHIIBI TPEHHUS CKOIBXKEHHsS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMeHbILIEHUSI U YyBEIMYeHUs naaBieHus. JlaBneHue rasza. 3aBUCUMOCTH
JaBJIeHUsS Ta3a OT 00bEMa, Temneparypsl. [lepenaya qaBneHus TBEPALIMH TEIAMU, KUIKOCTIMHU U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUIKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'uapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3eman u atmochepHoe naBiaeHue. [[puunHbl CylecTBOBaHUS BO3AYIIHONW 000I0YKH
3emumn. OnbiT Toppuuenu. M3amepenne atMocepHOro JaBiIeHUSA. 3aBUCUMOCTh aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! s u3mMepeHus: arMocepHOTo JaBJICHUS.
JleiicTBHEe )XUIKOCTH U raza Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apXxumMe0Ba) CUia.
3akoH Apxumena. [InaBanue ten. BozgyxomnnasaHue.

Hemoncmpayuu.
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3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenayda naBiaeHus: KUIKOCTHIO U Fa30M.

CooOmarommecs COCyIbl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMa MOTPYXKEHHOW 4YacTH Teja U IUIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue muaBaHMs TeN: IUIaBaHME WM MOTPYKEHHE TeNl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN Tea U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. UccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOU B KUAKOCTh YaCTH
Tena.

2. OnpeneneHre BITATKUBAIOIICH CUIIBI, IEHCTBYIOIICH Ha TENO, MOTPYKEHHOE B KHUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOMICH CHJIBI, JCHCTBYIOMEH HA TEJIO B KUIAKOCTH, OT
Macchl Tena.

4. OnepITbl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIBL, AEUCTBYIOLIEH Ha TEJO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoncTpynpoBanue apeomeTpa WM KOHCTPYMPOBaHHE JIOAKHM M  OINpeAeieHue eé
rPYy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBEcCHs pblyara.
[IpumeHeHne mpaBUia paBHOBECUS pbluara K OJOKy. «3o0y0Toe mpaBmiio» mexaHuku. KIIJ]
IIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuuansHas sHeprus. [Ipespamenne ogHoro Buja
MEXaHUYECKOI 3HEPTUu B APYroil. 3aKOH COXpaHEHUsI IHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. IlpumMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Onpenenenune paboThl CUIIBI TPEHUS NP PABHOMEPHOM JIBUKEHHUH Te€ja MO FOPU30HTAIBHOM
MIOBEPXHOCTH.

2. VlccnenoBaHue yCIIOBUI paBHOBECHS phlyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. V3ydyeHue 3aKOHA COXpaHEHHs] MEXaHUUECKON YHEPTHH.

8 KUIACC

Pa3pnen 6. TenuioBblie siBJICHUS.

OcCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aroMOB M MOJeKyJd. OmbITel, MOATBEPKIAIOIINE OCHOBHBIE  ITOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammmyeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra30B, KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauyumBaHWE M KaNWULIpHbIE sBJICHHs. TeruioBoe
paclIupeHne U CKaTue.

Temneparypa. CBsA3b TeMneparypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHHUS 4acTHLl. BHyTpeHH:s
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEprHH: TeIUlonepeadya U COBEpILICHHE paboThI.
Bunb! Teruonepeaadn: TEIIONPOBOHOCTh, KOHBEKIIMS, U3TyYEHUE.

KonmuecTBo TermioThl. Y neipHas TEIIOEMKOCTh BellecTBa. Termioo0MeH 1 TeII0BOe paBHOBECHE.
VYpaBHenue TemioBoro OanaHca. IlmaBneHue W oOTBeplIeBaHUE KPUCTANIMYECKUX BEIIECTB.
VYnensHast TeruoTa miaBneHus. [lapooOpasoBanue u konaeHcanus. Mcnapenuwe. Kumnenwue.
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VYaenpHas TemjaoTa mapoodpa3oBaHusA. 3aBUCHMOCTh TEMIIEpaTypbl KUNIEHUS OT aTMOC(EpPHOTO
JIaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuniuns! padotel TermoBbix asurareneit KI1/1 temmoBoro neuratens. TemnoBbie ABUraTend U
3allATa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUU B TEIUIOBBIX IIpoLEccax.

Hemoncmpayuu.

1. Habmonenne 6pOyHOBCKOTO JIBUKCHUSI.

Hab6mronenue nuddysun.

HabumroneHue siBaeHui cMauMBaHUs U KalWUISIPHBIX SIBJICHUM.

Habmtoienue TemnoBoro pacivpeHus Ted.

V3MeHeHne naBIeHHs ra3a MpH H3MEHEHHH 00bhEMa 1 HarpeBAaHUH MITH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! Tenonepenaun.

OxuaxaeHue mpu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepieHUN padOThl BHEIIHUMU CUJIAMHU.

10. CpaBHeHuUe TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaGmroneHue KUTICHUS.

12. HaGnroseHue MOCTOSHCTBA TEMIIEPaTyphl IIPHU TJIaBJICHUU.

13. Mojenu TEIUIOBBIX IBUTATEIICH.

Jlabopamopnusie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEN.
Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTh JABJIEHUS BO3JlyXa OT €ro o0bEMa M HarpeBaHHs
WJIU OXJIaXKICHHUS.

6. IlpoBepka rUMOTE3Bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI ~ CTOJOHMKA  KHJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

7. HabmroneHue n3MEeHEeHNs BHYTPEHHEHW SHEprUM Tella B pe3yJibTaTe TeIulonepeayu U padoTsl
BHEILIHUX CHIL.

8. HccnenoBaHue sIBICHUS TEIUIOOOMEHA MTPHU CMEITUBAHUH XOJIOHOM U TOPSYEH BOJIBI.

9. Ompenenenne KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW NpPU TEIJIO0OMEHE C HArpeThiM
METATTMYECKUM LUIMHIPOM.

10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. WccnenoBanue mnporecca UCHapEeHHS.

12. Omnpenenenue OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenne yaensHON TETUIOTHI IIABICHHS JIb/IA.

Pa3nes 7. DinekTpuyeckue M MATHUTHBIE SIBJICHHUS.

OnekTpusanud Tei. [[Ba poja 35ieKTpuyecKkux 3apsiioB. B3anmoaectre 3apsykKeHHBIX TeIl. 3aKOH
Kynona (3aBUCHMOCTD CHIIBI B3aWMOJCUCTBUS 3apsOHKEHHBIX TeNl OT BEJIUYUHBI 3apsAioOB U
paccTOSTHUS MEX]Ty TEJIaMH).

Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsaoB. DJIEMEHTapHbIN 3jeKTpuueckuil 3apsan. CTtpoeHue aToma.
IIpoBOIHUKY M AUDJIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNIEKTPUUECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHUKHM MOCTOSIHHOTO
ToKa. JIeWCTBHS SJIEKTPUIECKOTO TOKA (TEIIOBOE, XUMHUECKOE, MAaTHUTHOE). DIIEKTPUUECKHUI TOK
B KUJKOCTSIX U Tra3ax.

©CoOoNoORWN
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Onexkrpuueckas nenb. Cuiia Toka. DieKTpudeckoe HampspkeHue. COnpoTUBIIEHHE NPOBOJHUKA.
VYaenpHOE COMpOTHBIECHUE BemiecTBa. 3akoH Oma ans ywyactka nenu. [locnmemoBarenbHoe U
[apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabora u mourHOCTH 37eKTpHUecKoro Ttoka. 3akoH Jlxoyns—JleHna. DinekTpuueckue Lenu u
MOTPEOUTENN SIEKTPUUECKOH 3HepTrun B ObITYy. KOpOoTKOE 3aMBbIKaHUE.

[ToctositHHbIe MarHUTHI. B3anMoaelicTBUE MOCTOSSHHBIX MarHUTOB. MarHuTHOE nojie. MarHuTHOe
noysie 3eMyiM W ero 3HadeHue Ui ku3Hu Ha 3emsie. OmbIT Opcrena. MarHutHoe moJie
JNEKTPUYECKOr0 TOKa. [IpuMeHeHne 3JeKTpOMarHuToB B TeXHUKE. JeficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
JIEKTPOABUTATENCH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue anekTpoMaruuTHON nHayKuuu. [IpaBuno Jlenua. DnexkTporeneparop.
CnocoObl  mONlydyeHHUsl DJIEKTPUYECKOW DHEPruu. OJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX
HMCTOYHHKAX YHEPTUH.

Hemoncmpayuu.

1. Dnexrpusanus tem.

JIBa poja NEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[TpOBOAHMKY U TUIIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.

VIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

0. DnexkTpuvecKuii TOK B KHUJIKOCTH.

11. T"a30BBblii pa3psi.

12. N3mepeHue CUIlbl TOKa aMIEPMETPOM.

13. M3mepeHue 37eKTPUIECKOT0 HATIPSDKEHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH CONpOTHUBICHHH.

15. BzaumoneiicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTHU pa3esieHus MOJCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX TIOJICH MTOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOe 1oJjie ToKa. DICKTPOMArHHT.

20. JleficTBHME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DNeKTpOaBHUTaTENb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBICHUS SJIEKTPOMArHUTHON HHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCHUMOCTbH HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHUS.

25. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TE HHAYKIIUEH U P COMPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO OIS HA TPOBOJAHUKH U TUIIIEKTPUKHU.

CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

H3mepeHue u peryinpoBaHue HAMPsKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa, MIYIIETO 4YEpe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HaMpPSKEHUS Ha PE3UCTOPE.

7. OnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIIECHUSI MPOBOAHUKA OT
€ro JUTMHBI, TUIONIA/Id TIONIEPEYHOr0 CEYEHUs U MaTepHaa.

8. IlpoBepka MpaBWiIa CIOKEHHUS HANPSHKCHHWN TPHU TOCIEIOBATEILHOM COSAMHEHHH JIBYX
PE3UCTOPOB.

HBOOoNOoOORWDN
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9. IIpoBepka mpaBuiIa JJIsl CUIIBI TOKA IIPU MapaJlIeIbHOM COSIUHEHUH PE3UCTOPOB.

10. Omnpenenenue paboOThI AIEKTPUUYECKOIO TOKA, UAYILLIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTH 3JEKTPUUECKOIO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3 JaMIIOuKy, OT HAIIPSDKEHUS Ha HEH.
13. Omnpenenenne KII/l narpeBares.

14. HccnenoBaHue MarHUTHOI'O B3aUMOZEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TOJIS MOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3JICIICHUH.
16. HccnenoBanue AeHCTBUS 2JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBUS KAaTyIIKH C TOKOM H
Mar"ura OoT CHJIbl TOKa U HaIIPABJICHUS TOKA B KaTyIIKE.

18. HM3yueHwue AeiicTBUS MArHUTHOTO T0JIS HA TPOBOJIHUK C TOKOM.

19. KonctpynpoBaHue 1 U3ydeHue padboThl JIEKTPOIBUraTEsL.

20. Uzmepenune KI1J] anexTpoaBUraTeTbHON YCTAHOBKH.

21. OnpITel 1O MCCIEIOBAHUIO SBJICHHMS 3JEKTPOMAarHUTHOW WHAYKIUH: MCCIEJOBaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema orcuyéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe nABMXKeHHEe. HepaBHoMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMosiMHEiHoe nBuxkeHue. CBoOonHoe majneHue. OnbIThI
[Nanunes.

PaBHOMepHOe aBMKEHHE 110 OKpYyKHOCTH. Ilepnon u gacrora obpamenus. Jluneiinas u yriosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHuumn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHUs: cuila TPEHHs CKOJIBKEHHS, CUJIa TPEHHs IOKOS,
JIpyTrue BUbI TPEHHUSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUs. YCKOpEHHE CBOOOAHOTO majeHus. JBuxeHue
ianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh M eperpysKu.
PaBHOBecue marepuanbHON TOukH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenwe wummynbca. Mmmynsc cuibl. 3akOH COXpaHEHMsI HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi paboTa 1 MOLTHOCTh. PaboTa cuit TsKeCcTH, ynpyrocty, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHManbHas 3Heprus Telna, MOAHITOr0 HaJl MOBEPXHOCThIO 3emiu. [loTeHnuanpHas
SHEprus cxaTou npyxuHbl. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU. 3aKOH
COXPAHEHHsI MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.

1. HaGntoneHne MexaHM4eCKOro ABMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETA.

2. CpaBHeHHe NyTell U TPaeKTOPUI IBUKEHHUS OHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

3. N3mepenne cKOpoCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHHUS.

5. HalGmroneHue IBMKEHUS Tena O OKPYKHOCTH.

6. HaGmroieHre MexaHn4eCKUX sBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTbH YCKOPEHHS TeJIa OT MacChl Tejia ¥ JACHCTBYIOIIEH Ha HETO CHUJIBI.

8. HalGumroneHre paBeHCTBa CUJI IIPH B3aUMOJICHCTBHHU Tell.

9. M3meHeHue Beca Tea NPU yCKOPEHHOM JIBH)KEHUH.



10. Ilepemaya ummysbca Mpu B3aUMOJICHCTBUHU Tell.

11. IIpeoGpa3oBaHus SHEPTUH MPHU B3aUMOACHCTBUHN TEI.

12. Coxpanenue UMITyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBUH.

13. CoxpaneHue umnysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HalGmnroneHue peakTUBHOIO JBUKECHHUSL.

15. CoxpaHeHue MEXaHUYECKOM SHEPTruu Ipu CBOOOIHOM MaICHUU.

16. CoxpaHeHHE MEXaHUYECKOUW SHEPTUU NPU ABUKCHUHU TEJIa MO JCHCTBHEM MIPYKUHBI.
Jlabopamopnuvie padbomot u onvimel.

1. KoncrpyupoBaHue TpakTa isi pa3roHa u JalbHEHIIEro paBHOMEPHOTO JBUKEHUS IIIapUKa WU
TEJEKKH.

2. OnpeneneHne cpeiHel CKOPOCTH CKOJIBKEHUSI OpycKa WIIH IBHKEHUS IIApUKa M0 HAKIIOHHOM
MJIOCKOCTH.

3. OmpenerncHre YCKOPEHUS Telia IPH PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH IUTIOCKOCTH.
4. VccnenoBaHue 3aBUCHUMOCTH TYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHKEHHH O€3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka runoTessl: €ciau MpU paBHOYCKOPEHHOM JBHKEHUH 0€3 HA4adbHOW CKOPOCTHU ITyTH
OTHOCSITCS KaK psAJl HEUYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MIPOMEKYTKHA BPEMEHU OJMHAKOBHI.
6. HccrnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUSI OT CUITBI HOPMaJIbHOTO JJABICHHUS.

7. Onpenenenne KOXPPUITUESHTA TPSHUS CKOJBKCHHS.

8. Onpenenenue KECTKOCTU MPY>KUHBI.

9. Onpenenenne pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUU TeJia MO TOPU30HTAILHOM
MOBEPXHOCTH.

10. OmpeneneHue pabOTHI CHJIBI YIPYrOCTH TIPH  TOABEME Tpy3a C  HCIOIH30BAHHEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB.

11. UMzydenue 3akOoHA COXPAHEHUS SHEPTHUU.

Pa3znen 9. Mexannveckne Koj1e0aHUA U BOJTHBI.

KonebarenbHoe paBuxenue. OCHOBHBIE XapaKTEPUCTHKUA KOJEOAHW: TEpUOJ, 4YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu Mpu
K0J1e0aTeIbHOM JIBUJKEHUU.

3aryxawomue kojeOanus. BreiHykaeHHble koneOaHusi. Pe3onanc. MexaHWYecKkHe BOJHBI.
CgoiicTBa Mexannueckux BoJH. [IpogonpHbIe U TonepeyHble BOJIHBI. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeJE€, CEICMUYECKNE BOTHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

Hab6nronenue xonebanmii Ten Mo 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U Pe30HAHCA.

PacrnipocTpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTHYECKHIl pe30HaHC.

JIaﬁopamopubw pabomot u onvimol.

1. Onpenenenue 9acTOTHI U MEPUOJIA KOJIEOAHUI MaTeMaTHYECKOTO MasTHUKA.

2. OnpeneneHne 9acTOTHI U TIEpHOo/1a KOJIeOaHNH TIPYy>KHHHOTO MasTHHKA.

3. UccnenoBanue 3aBUCUMOCTH TiepUoOAa KoJeOaHWUN TMOJBEIIEHHOTO K HUTH T'py3a OT JUIMHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEpHOAa KOJIeOaHU PY>KHHHOTO MasiTHUKA OT Macchl Tpy3a.

5. IlpoBepka HE3aBHCUMOCTH NEpUoa KoJieOaHHi rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Irpy3a.
6. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpPHOAA KONeOaHW MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a U KECTKOCTH MPYKUHBI.

7. N3mepeHne yCKOpeHus: CBOOOAHOTO TaACHHUS.

Pazgen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
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DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3neKTpOMarHUTHBIX BOJIH. MICIIOIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3U.
DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CpoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BosiHOBbIE CBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvimol.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO Tee(oHa.

Pa3nen 11. CBeToBble siBICHHS.

JlyueBasg mozensb cBeta. crounuku ceta. [IpsamonnHeiiHoe paciipocTpaHEeHHE CBeTa. 3aTMEHUS
Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)KEHHUs CBETA.

[Ipenomnenue cperta. 3akoH mpesnomieHusi cBerta. lloiHOE BHYTpeHHEE OTpaKeHHE CBeETa.
Hcrnonbp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHMSI B OIITHUECKUX CBETOBOIAX.

JInnza. Xon nyueit B munH3e. OnTudeckas cucrema doroanmnapara, MUKpOCKOIIa 1 Teseckona. ['na3
KaK OITHYECKas cucTteMa. bin3opykocTs U 1a1bHO30PKOCTbD.

Pasznoxxenue Oemoro cera B crektp. OmnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsamonuHelHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTuyeckuii CBETOBO/I.

Xon nyuelt B coOuparomiei Junse.

Xop Jydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. IIpunuun geiicrBust poroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopens rnasa.

11. PasnoskeHue 6em0ro cBeTa B CIEKTP.

12. Tlonydenue 6enoro cBeta MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomuvt u onvimol.

1. UccnenoBaHue 3aBUCUMOCTH YTJIa OTPa)KEHHUs CBETOBOTO Jy4a OT yIJia MaJeHHUs.

2. VI3y4eHne XapaKTepUCTUK N300paskeHHs ITPeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIy4da OT YyIJia Ma/IeHUs Ha TPaHUIe
«BO31YX—CTEKIIO».

4. TlonydeHnne n300pakeHHIA C TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Onpenenenre (GOKYCHOTO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMparOIIeH JINH3HI.

6. OmBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCIIPUATHIO [IBETA MPEIMETOB TP MX HAOIIOJCHUH Yepe3 IIBETOBBIC (PHIIBTPHI.
Pa3znen 12. KBantoBble sIBJICeHHUA.

Omnwitel Pesepdopna u manerapHas mojnenb atoma. Mogens aroma bopa. Hcnyckanue u
norJomenue ceera atoMoM. KBanTel. JInHelyaThie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eta- u ramma-u3nydenus. CTpoeHue aToMHOro siapa. HykmoHHas
Mozellb aToMHOro sapa. M3orombl. PanmoaktuBHble mpeBpamienus. llepuon mnomypacnana
aTOMHBIX fAJIEP.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsA0BOIO M MACCOBOTO YMCENl. DHEPrusi CBS3HU
aTOMHBIX s7ep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTe3a u aeneHus saep. MIcTouHuku sHepruu
ConHua u 3B€37.

Anepnas sHepreTuka. JleHcTBUS paAuOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

1. CrnexTpsl U3Ty4yeHUS U MOTJIOIIECHUS.
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CrnexTphl pa3aMYHbIX I'a30B.

CnekTp Bojopoaa.

Habmonenue tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYICHHI.

. Peructpanus usnydyeHus NpupoaAHbIX MUHEPAJIOB U IIPOIYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGnroneHue CIIOMIHBIX U JMHENUATBIX CIIEKTPOB U3ITyYEHUS.

2. WccrnenoBaHue TPEKOB: M3MEPEHHE OJHEPrMM YacTUIBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. M3mepenue paquoakTUBHOTO GOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK MOAYJIb TMPEAHA3HAUYEH Ui CHCTEMaTH3alud U 00001eHus
IIPEIMETHOTO COACPKAHUSI U ObITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPU U3YYEHUH BCETO Kypca
bu3nky, a Takke i MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY O (pu3uke Juis
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4E€OHBIN IIPEIMET.

[Tpu u3yuyeHUN AAHHOTO MOJYJISA PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUBI ACSITENbHOCTH, HA
OCHOBE KOTOPbIX 00€CIEUNBAETCS JOCTUKEHUE MPEIMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, POPMHUPYETCs] eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE Hay4HBIX
METOJIOB HCCJIEJOBaHMs SIBJICHUN NPUPOJbI M TEXHUKH, OBJAJCHUE YMEHHUSIMHU OOBACHATH
dbusznueckue SBICHUS, NPUMEHsA IOJy4YeHHbIE 3HAHUS, pellaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO EATEIbHOCTHBIA XapakTep JaHHOTO pa3zelia pealn3yeTcs 3a CU€T TOro, 4To
oOyuaroluecs BBIMONHSIOT 331aHNsI, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAaHUI pacro3HaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METO/IbI MCCIIEI0OBaHNS (PU3UUECKUX SIBIICHUM, B TOM YHCIIE ISl TPOBEPKU
TUIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBl HanOojee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPaKTUUYECKOrO MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIMHM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

o UE WM

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA
N3yuenne pU3MKN Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHMsI HAIIPaBJIEHO HA JOCTHKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHbIX PE3YyIbTATOB.
B pesynbrate nzyueHus GpusMku Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHusi y 00ydaronierocs
oynyt chopmupoBansl cienyrone JUHHOCTHDBIE pe3ynbTaTsl B 4acTu:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
- IPOSIBJICHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PH3HUECKO HAayKH;
- IEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHHM OOIIECTBEHHO 3HAYMUMBIX U ITHUECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- OCO3HAHME BAKHOCTHU MOPaJIbHO-ITUUYECKHUX IPUHLUIIOB B I€ATEIBHOCTH YUEHOIO;
3) acTeTM4eCKOr0 BOCIIMTAHMSI:
- BOCHPUATHE O3CTETUYECKUX KadyecTB (PU3NYECKON HayKu: e€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT0 MO3HAHUSA:
- OCO3HaHUE LIEHHOCTH (PU3UYECKON HayKH KaK MOLIHOIO HHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTUH, BAKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI;
- pPa3BUTHE HAY4HOM JTH0003HATEILHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;



5) popmupoBaHus KYJLTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:
- OCO3HAHME IEHHOCTU 0e30IacHOro odpasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
B2XHOCTH TIPaBHJI OE30MMACHOTO MOBEACHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJICKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;
- cOpMHUPOBAHHOCTh HaBbIKa pedICKCUH, MPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TaKOTO kKe
IpaBa y Apyroro 4eioBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:
- aKTHUBHOE ydaCTHE€ B DPEIIEHUU NPAKTHUUYECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpTraHMU3aIfy, TOPOJIa, Kpasi) TEXHOJIOTHUECKON M COIMAILHOW HAMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucie U GU3NYECKUX 3HAHUIA;
- HIHTEPEC K MPAKTUISCKOMY H3yUeHUIO TPpodeccuil, CBsI3aHHBIX C PU3UKOM;
7) IKOJI0rH4eCKOro BOCIIMTAHMS:
- OpUEHTAIUS Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUH JUTsI PEIICHUS 33]1a4 B 00JIACTH OKPYIKAIOIICH
Cpelbl, TUIAHUPOBAHMSI MOCTYMKOB U OLEHKH UX BO3MOXKHBIX TOCJIEACTBUN IS OKpYKaromen
CpeIbl;
- OCO3HaHHE INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;
8) aganTanuu K N3MEHSIIOIIUMCH YCJIOBUSIM CONMAIBLHOI ¥ IPUPOIHOM CPeabI:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU IPH BBINOJIHEHUU UCCIECIOBAHUM M MPOEKTOB (HHU3HUECKOM
HAIPABIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;
- IOBBILLICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TeIbHOCTD;
- TOTPeOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHcIe (GOPMYyITUPOBATEH HJICH, TIOHSTHS,
TUIOTE3bI 0 (PU3HUECKUX 0OBEKTAX U SIBJICHUSIX;
- OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071acTH (pU3UKH;
- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
- CTPEMJICHHE aHAJTU3UPOBATH U BBISBIISATH B3aMMOCBSI3M ITPUPOJIBI, 00IIIECTBA M SKOHOMHKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;
- OIIEHKA CBOMX JICHCTBUH C YIETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXHBIX TII00ATBHBIX
MOCJIECTBHM.
METANIPEJMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS mporpamMmbl Mo (u3MKe HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyu4arwomerocss OyayT cQOpMHpPOBAaHBI MeTanpeaMeTHbIe pPe3yJabTaThl,
BKIIIOUAIONIME TI03HABATENbHBIE YHHUBEpCaJbHbIe YyUeOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
VHHUBEpCaTbHBIC yUdeOHbBIC ICUCTBUS, PETYISATUBHBIC YHHBEPCATbHBIC yUeOHBIE ICHCTBUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
ba3oBble Jiornyeckmne 1eMCTBUA:
® BBHIIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKH OOBEKTOB (SIBJICHUN );
® YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AN 00OOIIECHUS H
CpaBHEHHS,
® BBUIBISITH 3aKOHOMEPHOCTH WM IPOTHBOPEYHUS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U
HAOIIOIEHUSAX, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSIM;
® BBIIBIISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U TIPU U3YYCHUN (PU3HUECKUX SBIICHUN U IPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3AKITFOUCHHH, BBIIBUTATh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKUX BEIHYNH;
® CaMOCTOSITENIbHO BBIOMpPATh CMOCOO perieHuss ydeOHOM Qu3nmyeckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPELICHUS, BHIOOp Hauboliee MOIXOSAIIET0 ¢ y4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBareLCKUe AeiCTBHSA.
® WCIOJB30BaTh BOMPOCH! KaK UCCIIEIOBATEILCKII HHCTPYMEHT IMTO3HAHHS,
® TPOBOAWUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3NUeCKHii
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SBIICHUS;



® OIEHMBATh Ha MPUMEHHUMOCTb M JIOCTOBEPHOCTh WH(POPMALMIO, MOJYYCHHYIO B XOJe
UCCIIEIOBaHMS WIIH HKCIIEPUMEHTA;

® CaMOCTOSITENHHO (OPMYIHPOBaTh OOOOIIEHMS M BBIBOJBI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HaOJII0/IEHU S, OIIBITA, UCCIIEJOBAHMSI,

® [IPOTrHO3MPOBATH BO3MOXKHOE JalibHEiIee pa3BUTHE (PU3MUYECKUX IIPOLIECCOB, a TaKXkKe
BBIJIBUTATh IPEANOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® [IPUMEHATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI P [TOUCKE U 0TOOpe HHPOpMaLUu
WIN JAHHBIX ¢ YYETOM NpeAIokKEHHON yueOHoH pusnueckoii 3agauy;

® aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IUYHBIX BUJOB U
dbopM TpeICTaBICHNUS,

® CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy HpeACTaBiIeHUS HHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4ul HECIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW rpadukoi u
X KOMOWHAIUSIMHU.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

e B xoj1e 0OCYXAEHHUs y4eOHOro Marepuaia, pe3yibTaToB Ja0OpPaTOPHBIX paboT W MPOEKTOB
3aJjaBaTh BOMPOCHI 10 CYIIECTBY OOCY)XJaeMOH TeMbl M BBICKa3blBaTh HJEH, HAllEJICHHbIE Ha
pelIeHre 3aJaul U NOoJIIepKaHue 0J1arokenareIbHOCTH OOLIEHMS;

® COIIOCTaBJIATH CBOM CYXKICHHUS C CYXKIECHUSIMH JIPYTMX YYaCTHUKOB JAManora, oOHapy>KUBaTh
pasyn4ue U CXOJCTBO NO3ULIUH;

® BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e MyOJMYHO TMPEICTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PM3MYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

e [IOHMMAaTh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUIYAJIbHOM paboThl Ipu
peLIeHUH KOHKPETHON (U3UYECKOi MpoOIeMBbl;

® [IPUHUMATh LEIH COBMECTHOMN JESITENbHOCTH, OPTaHU30BBIBATh JEHCTBUS 1O €€ TOCTHIKEHUIO:
pacrpeieniaTh poJid, O0OCYXJaTh MPOIECCHl W PE3yIbTaThl COBMECTHOM pPabOThI, 0000IIaTh
MHEHUS HECKOJIBKMX JIFOJIEH;

® BBHINOJHATH CBOKO 4YacThb paOOThl, JOCTHras KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBHUS C APYTUMH YJI€HAMH KOMAaH/IbI;

® OIICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM, CaAMOCTOSITENBHO
c(hOopMyJIMPOBAaHHBIM YYACTHUKAMHU B3aUMO/IEHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

® BBIIBIATH NPOOJEMBl B JKU3HEHHBIX W YYEOHBIX CHUTYalUsAX, TPEOYIOIIMX Ui peIIeHUs
bu3nUecKux 3HaHUMH;

® OpHUEHTHPOBATHCS B PA3IMUYHBIX MOAXO0AaX MPUHATHUS pelIeHUud (MHIUBUAYyAIbHOE, IPUHITHE
pellieHus B TpyMIe, IPUHITHE PEelIeHUH TPYIoi);

® CaMOCTOSITEJIbHO COCTABIISATh QJITOPUTM peIIeHus (U3UYECKOM 3aJaud  WIM IUlaHa
UCCIIEIOBAaHUS C  Y4ETOM HMMEIOLIUXCA PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeaaraéMble BApUaHThI PELICHUM;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAl[MH U IpeJlaraTh IiaH e€ U3MEHEHUS;

e OOBACHATH NPHUUYMHBI JOCTHKEHHs (HEJOCTH)KEHUS) PpEe3yJIbTaTOB JESATENbHOCTH, /JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHBBI B JAEATEJBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIICIOBAaHMUsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIbCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;



® OILICHUBATh COOTBETCTBUE PE3Y/IbTATA LENH U YCIOBUIM;
® CTaBUTH ce0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WK AUCKYCCHU Ha HAyYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;
e TpU3HABATh CBOE MPABO Ha OMIMOKY NMPH pelICHHH (PU3NIECKUX 33]a4 MU B YTBEPXKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

HNPEIMETHBIE PE3YJIBTATBI
K koniy o0ydyenus B 7 Kjacce peIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:
® JCIIOJIb30BATh MOHATUSA: (U3UUYECKUE M XMMHUYECKHE SBJICHHUS, HAOIIOJEHHE, YKCIIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAUHUIIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperarHble COCTOSHHS
BelecTBa (TBEpAOE, JKHUJKOE, Ta3000pa3HOE), MeXaHMYecKoe JABI)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYIOmas cuia, aedopmarus
(ynpyrasi, miacTu4yecKkas), HeBECOMOCTb, COOOIIAOITUECS COCY/IbI;
e pasnuuaTh sBICHUA (IUQQYy3Hs, TEIUIOBOE JBIKEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, MHEPIUS, B3aUMOJICHCTBHE TEJI, pABHOBECHE TBEPBIX TEI
C 3aKpEIUIEHHOM OCBIO BpallleHUs], Iepeiaya 1aBJIeHHs TBEPAbIMU TEIaMH, KUIKOCTIMU U Fa3aMu,
aTMocgepHoe IaBJIeHHE, IIJIaBaHUE TEeJ, IPEBPAICHUS MEXaHUUECKOW YHEPTUH) TIO OITMCAHHIO UX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
® pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOIIEM MHpE, B TOM
yrcie GU3NIeCcKre SIBJICHUS B IPUPO/IE: IPUMEPHI IBUKECHUS C PA3INIHBIMHA CKOPOCTSIMH B )KUBOH
U HEeXUBOH MpHpoJe, NEHCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha J)KUBOM OpraHU3M, TUIaBaHHE PBIO, phIUard B TeJe YeIOBEKa, IPHU STOM MEPEBOANTH
NPaKTUYECKYIO 3a7jauy B y4eOHYIO, BBIENISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBIICHHIA,
e ONUCHIBATh HM3y4YEHHbIE CBOICTBa Ten W (PU3UYECKHE SBICHHS, HCHOIb3yd (pU3HUecKue
BEJIMYMHBI (Macca, 00BbEM, TNIOTHOCTh BEILLIECTBA, BPEMs], IIyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIA TSDKECTH, BEC Tela, CUJla TPEHUs, JaBieHue (TBEPIOro Tena, )KUJKOCTH, ra3a),
BBITJIKMBAIOIAsl CHJIa, MeXaHH4eckas padoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
KOA((UILIMEHT OJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETHYECKas M TOTEHIIMAIbHAas SHEPIHsl ), IPU
OINKCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUECKUN CMBICI HCIOIb3YEMBIX BEJIMUMH, UX 0003HAUCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HaXOIUTh (OPMYJbI, CBSA3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU M3y4EHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYNH;
® XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUS M TPOILECCHl, UCIOJb3ys IMpaBHiia
CIIOKEeHMsI CHIT (BJIOJIb OZHOM MpsiMoii), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;
e OOBACHATH (U3NYECKUE SIBICHHUS, MPOLECChl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYeckMX MIaroB ¢ OMOpod Ha 1—2 M3y4YEeHHBIX CBOICTBa
bU3UYeCKUX SBICHUHN, PU3NMUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
e pemiaTh pacuéTHBIC 33/1a4 B 1—2 NEHCTBHS, UCIONB3Ys 3aKOHBI M (POPMYJIBI, CBSA3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PM3UYECKHE BETUUYUHBI B (POPMYJIbI U POBOJIUTH PACUYETHI, HAXOJUTH CIPABOUYHbBIE
JaHHble, HEOOXOJMMBbIe JJsi pEUIeHHs 3a/Jady, OICHMBATh PEATUCTUYHOCTh IOJTY4EHHOU
(U3UYECKON BEITMYUHBL;
® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINThH MPH MOMOIIU (U3UUYECKUX METOOB, B
ONMCAHUU HCCIIEOBAHMS BBIIEIATH IIPOBEPSEMOE IPENIONIOKEHUE (TUIIOTE3Y), pa3audarbh U



WHTEPIPETHPOBATH MMOTYYCHHBIN Pe3yNbTaT, HAXOJAUTh OIMMOKU B XOJE OMbITA, Ie1aTh BBHIBOJIBI
10 €r0 pe3yJIbTaTaM;

® TIPOBOJWTH OMBITHI [0 HAOTIOACHHUIO (PU3UYECKUX SBICHUN WM (DU3HUECKUX CBOWCTB TEI:
dbopMynupoBaTh HpOBEpsieMble MPEANONIOKEHU, COOMpPAaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO
000pyI0BaHUs1, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

® BBHINOJHATH MpsIMble HM3MEPEHUs PACCTOSHUSA, BPEMEHHU, MacChl Tesla, 00bEMa, CHUIIBI U
TEMIEPATYpPhl C UCMOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 3aIUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHU;

® TPOBOAMUTH HCCIEAOBAaHHWE 3aBUCUMOCTH OIHOW (PU3NYECKOW BEIUYUHBI OT JPYrod c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHXKYILETOCs Tela OT
BPEMCHH [IBIKCHUS Tella, CHJBI TPCHHSI CKOJBKCHHS OT Beca Teja, KadecTBa o0paboTKu
MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAM CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YJUTMHEHUS PY>KUHBI, BBITAJTKABAIOLIEH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Tela
U OT TUIOTHOCTH KHJAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJI0, YCJIOBUH IIJIaBaHUS TEJl, YCIIOBUM paBHOBECHS pbluara U 0JIOKOB), y4aCTBOBAaTh
B IUIAHUPOBAaHUU YUeOHOTO HCCIEAOBaHHUs, COOMpaTh YCTAaHOBKY W BBIMOJHATH HW3MEpEHUS,
ciaenys TMpeIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJbTaThl TOJYYCHHOM 3aBUCUMOCTHU
bu3nyecKuX BEIUYMH B BHJE NPEUIOKEHHBIX TaOMUI U TpaduKOB, [eNaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEeI0BAHUS;

® TIPOBOAUTH KOCBEHHBIC U3MEPEHUS (PU3UUYECKUX BEJIMYUH (IIOTHOCTH BEUIECTBA KHUAKOCTU U
TBEPJOrO Te€la, CHJIA TPEHUS CKOJIBXEHHS, JaBJICHUE BO3/yXa, BBITAIKUBAKOIIAS CHIIA,
JEHCTBYIOMIAs HA MTOTPYKEHHOE B )KHUJIKOCTh TEJIO, KOAPPHUITUSHT TOJIE3HOTO ICHCTBHUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HMHCTPYKIMH: MPHU BBINOJIHEHUH H3MEPEHH coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIISTH 3HAUEHUE UCKOMOW BEJTMYUHBI;

e CoOMIOAaTh MpaBUJIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® yKa3blBaTh NPUHIHUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONINeCs COCY/IbI, 0apOMETp, phluar, MOABMKHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAsI TIJIOCKOCT;

® XapaKTepH30BaTh MPHUHIIMIBI JTEHCTBUS M3yUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
Onopoil Ha uX onucaHus (B TOM YHCIE: MOAMMIHUKKA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TpPecc, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apeOMETp), HCIOIb3Ys
3HaHMUSI O CBOMCTBaxX (U3MYECKUX SIBICHUH U HeoOXoAumble (UINYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O MIPUMEPax) MPAKTHYECKOTO UCIIOIb30BAHUS
(bU3UYEeCKUX 3HAHUW B TIOBCETHEBHOW JKU3HU /I 0OecTieueHrsi 6€30MacHOCTH MPU 0OpaIieHuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHsI 3J0POBbsi M COOIIOJIEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOIeH cpee;

® OCYIIECTBIATH OTOOp MCTOYHHKOB MH(popMauu B HTepHETE B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUM W TYTEM CpaBHEHUS Pa3JIMYHBIX
HMCTOYHHKOB BBIICTATH MH(GOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® WCIIONB30BaTh TMPH BBITOJHCHUH YYEOHBIX 3alaHUM HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UYECKOTO COJNIEp)KaHUs, CIPABOYHBIE MaTepualibl, pecypchl ceTu HuTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

® CO3/1aBaTb COOCTBEHHBIC KpAaTKUE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HUCTOYHUKOB WHPOpMAIUU (PU3HUECKOTO COJEP)KaHUs, B TOM YHUCIE MyOJUYHO AeNaTh KpaTKue
COOOILlEHUsI O pe3ylbTaTax MIPOEKTOB WM Y4eOHBIX HCCIEJOBaHHUM, MPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATh BBICTYILICHUE
MpE3EHTALNEH;



® [IpU BBINOJIHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUN paclpeiensiTh 00sI3aHHOCTH B TPYIIIIE
B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJja4aMH, CJIECIUTh 3a BBIIIOJIHEHUEM IUIAHA JEHCTBUM,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHEHUE OKPYKAFOILKX.

K koniy o0y4yenus B 8 kjacce rnpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® JCIOJb30BaTh NOHATHA: MAcCa U Pa3MepPhbl MOJIEKYJI, TEIUIOBOE ABMKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIA U
HEHACBILICHHBIN I1ap, BIAKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIJIOBOU
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

® pa3IMuaTh SABJICHUS (TEIUIOBOE PACIIMPEHHE U CXKAaTUE, TEIIoNepeaayda, TEIIOBOE PAaBHOBECHE,
CMa4yuBaHHE, KaWUIAPHBIE SBJICHUs, UCIApEHHE, KOHACHCALMUS, IUIaBICHUE, KPUCTAUIM3aLuUs
(oTBepAeBaHuE), KHUIIEHUE, Teronepesaya (TEMmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
ANEKTPU3aLKs TeJ, B3aUMOJIEWUCTBHUE 3apsloOB, JEUCTBUS JIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, EHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJAHMK C TOKOM,
AJIEKTPOMAarHuTHas: WHIYKIMS) 1O ONMUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKHUX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KalUJUIAPHBIC SIBICHUS B
OpUpoie, KpUCTaibl B pupoje, uznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHue POCHI, TyMaHa, HHEes, CHETa, JIEKTPHUYECKUE SBICHUS B aTMOC]Epe, HIEKTPUIECTBO
KHUBBIX OPraHM3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POIb MArHUTHOTO TOJS JUIs
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3MUECKUX SBICHUN;

® ONUCHIBATh HM3YYEHHbIE CBOWCTBAa Tel M (U3MYECKUE SBJICHUS, HUCIHONB3YS (U3NUECKHe
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yeIbHas TEIII0EMKOCTh
BEIIECTBA, YAeJIbHAs TEIUIOTAa IUIaBJICHMs, yJelbHas TeIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTAa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3JyXa, OJJICKTPUYECKUN 3apsj, CHJIa TOKA, DIEKTPUYECKOE
HalpsDKEHUE, CONPOTHBIIEHUE IPOBOJHHUKA, YJECIBHOE CONPOTHUBIEHHE BEIIECTBA, paboTa U
MOIITHOCTb 3JIEKTPUYECKOT'O TOKA), MPH ONMHUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepH30BaTh CBOMCTBA Tell, (PU3NYECKHE SBICHHUS M IPOLECCHI, MCIOJIb3YS OCHOBHbBIE
MIOJIOXKEHUST MOJIEKYISIPHO-KUHETUYECKON TEOPUHU CTPOCHHUSI BELECTBA, IIPUHLUII CYIIEPIO3ULUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH Oma ajs ydacTKa IelH,
3akoH Jxoyns—JleHna, 3aK0OH COXpaHEHHUs! SHEPTUH, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaTeMaTHYECKOE BBIPAKECHUE;

e 00BACHATH (hU3MUYECKHE MPOILECCHl M CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CHUTYyallui
[IPaKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHe U3 1—2 JOTrMYecKHX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THBIC 3a7a4M B 2—3 NEHCTBUs, UCIONb3Ys 3aKOHBI U (POPMYJIBI, CBSA3bIBAIOILNE
(Gu3nyeckrue BEIMUYUHBI: HA OCHOBE aHAIW3a YCJIOBMS 33JayM 3alMCHIBATh KPATKOE YCIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX Ui PpEIICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble Al €€ pellleHUs,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJYYEHHOE 3HA4YEHUE
($u3nUecKOil BETMUMHBI C U3BECTHBIMU TaHHBIMU;



® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NMPH MOMOUIM (DU3MYECKHX METOOB,
UCMONB3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABUJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIbI;

® [POBOAMUTH ONbBITHl IO HAOIIOJEHHUIO (PM3UYECKUX SIBICHUH MM (U3UYECKUX CBOMCTB TeEl
(KanmuJUIApHBIE SBJICHUS, 3aBHCHUMOCTb JIaBJEHUS BO3JyXa OT ero oO0béMa, TeMuepaTypsl,
CKOPOCTH IIpolLlecCa OCTBIBAaHUSI M HarpeBaHWs IIpU HU3JIYyYEHUM OT I[BeTa H3JIy4arouei
(morsjomarouei) NOBEpXHOCTH, CKOPOCTb HCHAPEHHUs BOJbl OT TEMIEpaTypbl MXHIKOCTH U
wionaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsiliOB,
B3aUMOJICHICTBHE TOCTOSHHBIX MAarHWTOB, BU3yaJM3allMsl MarHUTHBIX IOJE€H MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHONO  TOKa):  (OpPMYIMpPOBAaTH  MPOBEpsEMbIE
NPEIOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py/I0BaHMUs, OTIUCHIBATH X0/ OTBITA
U GOpMYJIMPOBaTh BHIBOJIBI;

® BBINOJHATH MPSMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa, CUJIbI
TOKa, HANPSHKEHUS C MCIIOJIb30BaHNEM aHAJIOTOBBIX MPUOOPOB U TATYUKOB (PU3UUECKUX BEITHUYHH,
CpaBHUBATh PE3YyJIbTAThl H3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

® TMPOBOAWTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOH BEIMYUHBI OT JIPYroil ¢
MCII0JIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCHMOCTD CONPOTUBIIEHHUS IIPOBOJIHUKA OT €0 JJIUHBI,
IUIOINAAM TONEPEYHOr0 CEYEHUs U YAEIbHOIO CONPOTHUBIICHUS BEIIECTBA NPOBOJHHMKA, CHUJIBI
TOKa, UAYIIEr0 uepe3 IMpPOBOAHMK, OT HANpPSDKEHUsS Ha [POBOJHHUKE, MCCIEA0BAaHUE
[0CJIEI0BATEIBHOTO U MapaJljIeIbHOIO COEAMHEHU TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAHHE,
coOMpaTh YCTAaHOBKY W BBINOJHATH U3MEPEHHUS, CIEAYs MPEIOKEHHOMY IUIaHy, (pUKCHpPOBaTh
pe3yibTaThl IMOJyYEHHOM 3aBUCUMOCTH B BHJIe TaOnMIl W TpaduKoB, NeNaTh BBIBOJABI IO
pe3yabTaTaM HCCIeI0BaHMUs;

® [POBOAMTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BETHUUH (y/elbHas TeIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIUNCIIATH 3HAYEHNE BEIIMUUHBL,

e co0nroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® XapakTepHU30BaTh MPHUHIMIBI JIEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPONCTB C
OTOpOM Ha UX ONHUCaHMsI (B TOM UMCIIE: CUCTEMA OTOIIEHUS IOMOB, THTPOMETP, TapoBasi TypOuHa,
amIepMeTp, BOJIBTMETP, CUETUUK 3IIEKTPUUECKOW IHEPrHuH, 3JIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), AEKTPUYECKUE IIPEAOXPaHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIONb3ysd 3HAHHS O CBOMCTBax
buznyecKuXx sIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIC MPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKHX LIENEH C
MOCNEA0BAaTENbHBIM UM MapaJuIebHBIM COEIUHEHHEM JJIEMEHTOB, pas3juyas YCJIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMAIIHIO O MIPUMEPax) MPAKTUYECKOTO UCIIOJIb30BAHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHON KU3HU JJIs1 oOecriedeHnsi 0e30MacHOCTH IpU 00pallleHnuu ¢
npubopaMu ¥ TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COONIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;

® OCYUIECTBIATH MOUCK WMHGpOpManuu (U3NYECKOro coiepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHM U TyTEM CpaBHEHHSI IOTIOJTHUTEIbHBIX UCTOYHUKOB BBIJIENATH HH(OPMAIIHIO,
KOTOpas ABJSIETCS MPOTUBOPEYUBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;

® JCIIOJIB30BaTh IMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUl HAayYHO-TIOMYJSPHYIO JUTEpaTypy
(Gu3MUecKoro coaepX)aHHsi, CIPABOYHBIE MaTepHalbl, pecypchl ceTH VIHTepHeT, BIAAETh



npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

® Co31aBaTh COOCTBEHHBIEC MMCbMEHHBIC M KPaTKHE YCTHBIE COOOIIEeHHS, 000011ast nH(popMaIuio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOrO COJEpKaHMs, B TOM 4HCie IyOJINYHO NPEACTaBIATh
pe3ysabTaThl MPOEKTHOM WM UCCIIEJOBATEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
MPE3EHTALNEM;

® [IpU BBIIOJIHEHUH YYEOHBIX IPOEKTOB U UCCIIENOBAaHUH (PU3NUECKHUX NPOLIECCOB PACIIPEEIIAThH
00513aHHOCTH B I'PyIIIIE€ B COOTBETCTBUHU C ITOCTABICHHBIMU 3a/1a4aMU, CICAUTh 3a BBIIIOJHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JESATEIIBHOCTD IPYIIIBI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, IPOSIBIISAS TOTOBHOCTD
pa3pemiath KOHQIHUKTHIL.

K koHIy 00y4eHus B 9 kjiacce rnpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® JCIONB30BaTh  IIOHATHA: CHCTEMa  OTCYETa, MarepualbHas TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBWXEHHUs, Nedopmanus (ymnpyras, IUIacTHUECKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTHU, aOCOJIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKAJIAa JIEKTPOMAarHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCITyCKaHMs M MOIJIOLIeHHUs, anbda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IICpHAasl YHEPreTHKA;

e pasnuuaTh ABJCHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIMHEHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE Na/IEHHUE TeJl, PABHOMEPHOE IBUKEHHE
[0 OKPY)KHOCTH, B3aUMOJIEWCTBHUE T€J, PEAKTHUBHOE JBUKEHHE, KOJIeOaTeIbHOE JIBU)KEHUE
(3aTyxarolye U BhIHYX/IEHHbIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTpaKeHHE 3BYyKa,
NPSIMOJIMHEMHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEJIOMJIEHUE CBeTa, MOJHOE BHYTPEHHEe
OTpa’kK€HHE CBETa, Pa3JIoKEHUE OEJoro cBeTa B CIEKTP U CIO0XKEHUE CIEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs pPaJHMOaKTHMBHOCTh, BO3HMKHOBEHME JIMHEHYATOIO CIIEKTpa
U3JIY4EHUs1) M0 ONMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
JTaHHOE (PU3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBICHHH B OKpYXKaIOIIEM MHUpPE (B TOM
yucie (usnueckue sBIEHHUS B MPHUPOJE: MPUIKMBBI U OTIUBHI, ABWKeHHE IutaHeT CoJHEYHOH
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHNE, CEHCMUYECKUE BOJIHBI, IlyHaMU, 3XO0, [IBETA TEJI, ONTHUECKUE SIBJIICHUS B IPUPOAE,
Ouojoruuyeckoe JAeMcTBHE BHUAMMOTIO, YJIbTPa(HOIETOBOrO M PEHTIC€HOBCKOIO H3JIyUYEHUH,
€CTEeCTBEHHBIHN palOaKTUBHBIN ()OH, KOCMHUYECKHUE JIyYH, pAAMOaKTUBHOE U3TYy4EeHUE TPUPOIHBIX
MUHEPAJIOB, NEHCTBHE paJUOAKTHBHBIX M3IYYCHUH Ha OpraHU3M YeJoBeKa), IMpPH 3TOM
NEePeBOIUTH MPAKTUYECKYIO 33j]auy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh HM3y4YCHHbIE CBOHCTBAa Tel MU (PU3MUECKUE SIBICHUS, HCIONB3Ys (QHU3UUECKue
BEJIMYMHBI (CPEAHsISI U MTHOBEHHAsl CKOPOCTh TeJla IPY HEPABHOMEPHOM JBMXEHHUH, YCKOPEHUE,
nepeMenieHue, myTh, yriioBas CKOpOCTh, CUjla TPEHUS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TaJieHHsI, BEC Tejla, MUMIYJIbC TeJa, MMITYJIbC CHJIBI, MEXaHWYeckas paboTa u
MOIIIHOCTb, TOTEHI[HAJIbHAS SHEPT U TeJla, MOIHATOr0 HaJl TOBEPXHOCTHIO 3€MIIU, TOTEHITNAIbHAS
DHEPIHsl CHKATOM NMPYKUHBI, KHHETUYECKAs! YHEPIUsl, [10JIHAs MEXaHUUYECKasl SHEPTHs, MEPUOI U
yacToTa KojaeOaHH, JUTMHA BOJIHbI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, II0KA3aTENb
IPEJIOMIICHUS CPE/Ibl), TPU OMMCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCTIOIB3yEMBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMHM BEIMYMHAMH, CTPOUTHh TpapUKH H3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;



® XapaKTepH30BaTh CBOMCTBAa Tel, (U3UYECKHE SBJICHUS M TPOLECCHI, MCIONB3YS 3aKOH
COXPaHEHMsI YHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUs, NMPUHLMII CYHNEPHO3ULMU CHJI, NPUHLIUI
OTHOCUTENIbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAYKEHUS
U TIPEJIOMJICHUSI CBETa, 3aKOHBl COXPAHEHMs 3apsiIOBOIO M MAaCCOBOIO YHUCEN NpHU SIEPHBIX
peakuMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUCBIBATh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

e 00BACHATH (PU3MUYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CHTyalUi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIBIATH HMPUYUHHO-CIEJCTBEHHBIC CBS3H, CTPOHTH
00BsSICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ ONMOpOH Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e periaTh pacyETHBIE 3a/1a41 (ONUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI ), UCII0JIb3YsI 3aKOHbI
U (QopMyiibl, CBS3bIBalOIIME (U3UUYECKUE BEJIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIIATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHbl M (OpPMyJIbl, HEOOXOAMMBIE JJsi pEIIeHUs,, IMPOBOAUTH pacuéTbl M OLICHHUBATh
PEATUCTUYHOCTD MOIYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMIHUHEI,

® pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOUIM (DU3MYECKHX METOMOB,
UCMOJb3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIIEIATH IMPOBEPSEMOE NPEANON0KEHHE, OLEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBEIEHHS] HWCCIEAOBAHMS, JelaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

® TPOBOAMTH OMBITHl MO HAOIIOJCHUIO (PU3UYECKUX SIBICHUA WM (U3UUIECKUX CBOHCTB TEI
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHWsS! PHEPrHM, 3aBUCUMOCTH IE€pHOJA
KoJIeOaHUH NPYKUHHOI'O MAasiTHUKA OT MACChl Ipy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETa, PassIoKeHUE OesIoro
CBETa B CIEKTP, U3yUEHHE CBOMCTB M300paXeHHUs B IJIOCKOM 3€pKajie U CBOWCTB M300paXKeHUs
npeaMeTa B coOOMparoliei JTMH3e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyI0BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIEI,

® [POBOAMTH MIPU HEOOXOAUMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, Omnpeaesss cpefHee 3HaueHue
u3MepseMoil BenuurHbl ((POKYCHOE paccTOsIHME coOMparolieil JMH3bI), 000CHOBBIBaTh BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

® [POBOAMTH MCCIEAOBAHHE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C MCIIOJIB30BAaHMEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUH 0€3 HadaJbHOMN
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTja
OTpaKEHHsI CBETa OT yrja MaJeHUs M yIJla NPeJOMJICHUS OT yrja MajJeHHs): IUIaHUpOBaTb
HCCJIEIOBaHHE, CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/bTAThHI MOJIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIUIl U TPaUKOB, ENIaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJIEJIOBAHMUSI,

® IPOBOAMTH KOCBEHHBIE M3MEpEHUs (PU3MUYECKHX BETUYMH (CpPelIHsSss CKOPOCTh M YCKOpEHHUE
Teja MpU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOHOTO MaJIeHUs, KECTKOCTD MPYKUHBI,
KOO QUIMEHT TpEeHHUs] CKOJIbKEHMs, MEXaHWdecKas paboTa M MOIIHOCTh, YacTOTa M IEpUOJ
Kosie0aHui MaTeMaTHYeCKOro U PYKUHHOTO MasTHUKOB, ONTHYECKAasl CHJIa COOMparolel TNH3bI,
PaIMOaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHHUS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITTOJTHATH U3MEPEHUS, CICYsI PEITI0KESHHON HHCTPYKINH, BEIYUCIATh 3HAYCHNE BEITMYMHBI 1
AQHAJIM3UPOBATH IIOJIIYYCHHBIC PE3YJIBTATHI C YUETOM 33JaHHOHU IOTPEIIHOCTY U3MEPECHMUI;

e CoOmOaaTh NpaBUiIa TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® pasnuuyaTb OCHOBHBIC NPHU3HAKM H3YYEHHBIX (PU3MYECKMX MOJEJEH: MarepuaibHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUEUYHBII UCTOUHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHEeTapHas MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

® XapaKTepU30BaTh NMPHHLUIIBI ACHCTBHUS HM3YyYEHHBIX INPUOOPOB M TEXHUUECKUX YCTPOMCTB C
ONopoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATYUKHU IOJ0XKEHUS, PACCTOSHUS U



YCKOpEHHUs, paKeTa, 53XOJIOT, OYKH, IIepUCKoIl, (¢oToammapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® 1CIIOJIb30BaThb CXEMbl U CXEMAaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHMUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB NP PEIICHUH y4eOHO-TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I OCTPOCHUs M300pakKeHUIl B IIOCKOM 3€pKalie U coOuparoliei
JIMH3E;

® [PUBOJUTH IPUMEPHI (HAXOJUTh MH(DOPMALIUIO O IPUMEPaX) MPAKTUUYECKOr0 UCIOIb30BaHUS
(bu3n4ecKnx 3HaHUH B MOBCEHEBHOM KU3HU JJIs1 0OecrieueHus 0e3011acHOCTH ITPH 00palleHUH ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbSl U COONIOJICHHS HOPM
9KOJIOTMYECKOTO MTOBE/IEHUS B OKPYXKAIOLIEH cpere;

® OCYIIECTBIIATH MOUCK HHPOpMALIMHU (PU3HUECKOTO coaepkanus B IHTepHeTe, cCaMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3allpoc, HAXOJUTh YT ONPEINENIECHUS JOCTOBEPHOCTH IOJIYyYEHHOMN
UH(pOpPMAaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

® JCIOJb30BaTh IMPU BBHINOJHEHUM YYEOHBIX 3aJaHUM Hay4HO-TONYJSPHYIO JIUTEpaTypy
(Gu3nyeCcCKOro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypchl ceTu IHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE NMHMCbMEHHBIE W YCTHBIE COOOLICHMS Ha OCHOBE WMH(pOpMalMU M3
HECKOJIbKUX HCTOYHMKOB (PHU3MUECKOro conepkKaHusl, MyOJIMYHO MpPEACTaBIIATh PE3yiIbTaThl
IPOEKTHOM WJIM HCCIEI0BAaTEIbCKON JESITENIbHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
No KonuuecTBo wacoB
n/n HammenoBanue pa3feinoB ¥ TeEM IPOrPaMMBI Beero Kontponbn IIpakTuueck
ple pabOThl K€ pabOThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY’KAIOLIEro MUpa
1.1 ®wusuka - HayKa 0 IpUpoJe 2
1.2 ®usnueckue BETUYUHEI 2 1
1.3 EcrecTBeHHOHAy4YHBII METO/ MO3HAHUS 2 1
Htoro mo pazneny 6
Paznes 2. [lepBoHayajibHbIE CBeIeHHSI 0 CTPOCHUM BellecTBa
2.1 CtpoeHue BermecTBa 1
2.2 JIBWKeHUE U B3aUMOJICHCTBHUE YaCTHUII BEIIECTBA 2 1
2.3 ArperaTHbIe COCTOSTHUS BEIIECTBA 2
Htoro mo pazneny 5
Paznen 3. /IBH:KeHUe U B3aMOAeiicTBHE TeJl
3.1 MexaHn4ecKkoe IBUKEHUE 3
3.2 Wuepnus, Macca, TUIOTHOCTh 4 1
3.3 | Cuma. Bungsr cun 14 1 2
Hroro no pazmeny 21
Paszneua 4. /laBjieHne TBEPIABIX TeJl, )KMIKOCTEH U ra3oB
41 Hasnenue. [lepenayua naBieHust TBEPIBIMU TEJIAMH, 3
JKUJIKOCTSAMHM U Ta3aMH




4.2 | ]JlaBneHue )KUIKOCTH 5
4.3 | AtMocdepHoe 1aBlICHHUE 6
44 JleiicTBUE JKUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX 7 1 3
TEJ0
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
5.1 | Pabora u MOIIHOCTH 3 1
5.2 | TIpocThie MEXaHU3MBI 5 1
5.3 MexaHu4deckast SHEPTUs 4 1 1
Hroro no pazueny 12
PesepBHoOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KVIACC
Ne KonuuectBo yacon
/1 HanMeHnoBanwue pa3aesioB U TeéM MPOrpaMMbl Beero Kontposbn IMpakTuueck
bIc padOTHl K€ pabOTHI
Pa3pen 1. TenioBble AiBJIeHUSA
1.1 CrpoeHue 1 CBOHCTBA BEIIECTBA 7
1.2  TemnaoBbIe MPOIECCHI 21 1 5
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 QHGKTqu?CKHe 3apsabl. 3apsHKCHHBIE Tela U HX ; 1
B3aMMOJICCTBHE
2.2  TlocTOsIHHBIHN 31EKTPUUECKUI TOK 20 1 7
2.3  MarHuTHbI€ SBICHUS 6 1 15
2.4 | DnexTpoMarHUTHAas WHIAYKIUS 4
Wroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

Ne KonuuecTtBo yacoB
n/n HanmenoBanue pa3zneinoB U TeEM IpOrpaMmbl Beero KontposnsH IIpakTnueck
bI€ pabOTHl K€ pabOTHI
Pa3nen 1. Mexanuveckue siBJIeHUS
1.1 MexaHuueckKoe ABMKEHUE U CIIOCOOBI €r0 OITMCAaHUI 10 1
1.2 BzaumopeiicTBHE Te 20 1 3
1.3 3akoHBI COXpaHCHUS 10 3
Hroro mo pazneny 40
Pa3zgen 2. Mexann4uecKue K0J1e0aHUA U BOJIHEI
2.1 MexaHnudeckue KoJIeOaHUs 7 3
2.2 MexaHU4YecKHe BOJHBI. 3BYK 8 1 3
Uroro no pazueny 15
Pa3nes 3. DiieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DneKTpoMarHWTHOE TOJIE U JIEKTPOMATHUTHBIEC BOJIHBI 6 2
Htoro no pazneny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
4.1 3axkoHbBI pacIpOCTPAHEHHUS CBETA 6 2
4.2 JIMH3BI U ONITHYECKUE PHOOPHI 6 3
4.3 PaznokeHue 0e0ro CBeTa B CIIEKTP 3 2
Wroro no pazueny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
5.1 HcmyckaHue v MOTJIONIEHUE CBETa aTOMOM 4 1
5.2 CtpoeHue aTOMHOTO s/ipa 6 1
5.3 SlnepHble peaknuu 7 1 1
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 [ToBTOpeHune u 060061IeHNE CoaepKaHUI Kypca PUBHUKH 32 9 2
" 7-9 knace
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

MPOBEPSAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

7 KJIACC
Kon IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS 0CHOBHOI 00pa3oBaTe/IbHOM
NpoBEPsIeMOro NPOrpaMMbl OCHOBHOTI'0 0011[ero 00pa3oBaHus
pe3yJabTara

11 UCHONIb30BaTh U3YYECHHBIE IOHATHSI

1.2 pa3nuYaTh SBJICHHS IO OMNHMCAHHIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOe SBICHHE

13 pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yrcie ¢u3nYeckue SBJICHUS B NMPHPOAE, NPHU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBLISJISTh CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKN) (GH3HUYECKHUX SBICHUH

1.4 OTIMCHIBATh M3YYECHHBIC CBOWCTBA TENM M (DHU3MUECKHE SIBICHHS, HCIOIB3YS (pu3ndeckre
BEJIMYMHBL, TPH ONHMCAHWH TPABIIBHO TPAKTOBATH (DM3MUCCKHHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, HMX OO0O3HAuUeHMs U CAUHUIBI (U3UUECKUX BEIUYUH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIINE JJAHHYIO (PU3HMUECKYIO BENMYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH TPAQHUKH
M3y9YEHHBIX 3aBUCHMOCTEH (PH3UYECKUX BENHYHH

1.5 XapaKTepH30BaTh CBOMCTBA Tell, pU3HUecKne SBJICHUS U IIPOLECCHI, UCIIONb3ys N3ydeHHbIe

3aKOHbI, IIpAU OTOM J[JaBaTb CJIOBECHYIO Q)OpMYJ'II/IpOBKy 3aKOHa M 3alliCbIBaTh €TI0
MATEMAaTUYCCKOC BBIPAKCHUC




1.6

OOBACHATH (hU3MUYECKHUE SIBIICHUS, MTPOLIECCHl M CBOMCTBA TE€JN, B TOM YHCIE U B KOHTEKCTE
CUTyallii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIIECTBEHHbIC
CBSI3H, CTPOUTH OOBSCHEHHE M3 1 — 2 JIOTMYECKUX IIaroB C Omopoi Ha 1 — 2 M3y4eHHBIX
CBOWCTBA (DM3UUESCKUX SIBICHUH, (DU3NYCCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiats pacu€THbIe 3a7auu B |1 — 2 neiicTBUS, UCTIOIB3YA 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
(u3MUeCcKIe BEIMYMHBL: Ha OCHOBE aHAIIN3a YCIIOBHUS 3a/1a9H 3aIMCHIBATh KPAaTKOE yCIOBHE,
MOJACTABNIATh (PU3UYECKHUE BEIUYMHBI B (OPMYNIBI W TMPOBOAUTH PACUETHI, HAXOIUThH
CIPaBOYHbIE JlaHHBIE, HEOOXOAUMBbIE IJISl PEUIeHHs 3a[ad, OLIEHHWBATh PEaTMCTUYHOCTD
MOJTy4eHHON (PU3NYECKOI BETMUNHBI

1.8

pacrmo3HaBaTh MPOOIEMBbI, KOTOPhIE MOXKHO PEIIUThH IPH TOMOIIH (U3UMIECKUX METOJOB, B
OTMHCAaHUM UCCIIEOBAHMS BBIIEIATD MPOBEPSAEMOE MPEINOI0KEeHHE (THIIOTEZY ), pa3inuyarh 1
HHTEPIPETUPOBATH TIONYICHHBIA pe3yibTaT, HAXOOUTh OMIMOKH B XOJE OIBITA, JeNaThb
BBIBOJIBI 10 €I0 pe3yJIbTaTaM

1.9

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (U3NUECKUX SIBICHUH MM (U3NYECKUX CBONCTB TEI:
(hopMyIpOBaTh MPOBEPSIEMBIE MIPEIIIONIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIIOKECHHOTO
000pYIOBaHMS, 3aIUCHIBATH XOJI OIBITA U (JOPMYIHPOBATH BEIBOAEI

1.10

BBITIOJHSTD MPSIMbIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
3alUCHIBATh IIOKA3aHMS MPHOOPOB ¢ YUETOM 3amaHHOH aOCONIOTHOH MOTPEITHOCTH
H3MEpPEHUN

1.11

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUYECKOW BEIMUYMHBI OT JPYro c
HCTIONB30BAHMEM TIPSAMBIX HW3MEpEHHH, YYacTBOBaTh B IUIAHHPOBAHUM Y4eOHOTO
HCCIIEIOBAHNUS, COOMPATh YCTAHOBKY M BBHINIONHATE U3MEPEHHUS, CICAYS MPEIIOKEHHOMY
J1aHy, GUKCUPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEMYMH B BUJIEC
MIPENIOKCHHBIX TaOIHIl ¥ TpadUKOB, IeTaTh BBHIBOJHI 10 PE3YNNBTAaTaM HCCICIOBAHHUS

1.12

MPOBOINTh KOCBEHHBIC W3MEpPCHHS (UIMUSCKUX BEIHYNH, CICXysd MpeaIOKCHHON
WHCTPYKIMH: TIPU BBIMOTHEHUH M3MEPEHUH COOMpaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY M
BBIYHCIISITh 3HAYEHHE UCKOMOM BEJTMUHHBI

1.13

cOOJIFOIaTh MpaBUIIa TEXHUKH 0€30IIaCHOCTH IPH paboTe ¢ J1abopaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3bIBaTh MPUHLUIBI JEHCTBUSA NMPHOOPOB M TEXHUYECKUX YCTPOICTB, XapakTepu3oBaTh
MPUHIMIEL JEWCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C ITOMOINBIO HX
OIMCAHUS, WCIONB3Ysl 3HAHUS O CBOMCTBaX (DM3MUCCKUX SIBICHUH W HEOOXOIMMBIE
(u3HUECKe 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTE  TpUMEPHl  (HaXOOWTh  HWHOOPMALHUIO O MPHMEpax)  IMPAKTUIECKOTO
UCTIONIb30BaHUSA (PU3MYECKUX 3HAHMA B TMOBCEIHEBHOW JKMU3HU [UIS OOECTICUCHHS
0e30MacHOCTH MPU OOpaIICHUH ¢ TPUOOpPAMH U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS
3IIOPOBBS M COOTIOACHUS] HOPM DKOJIOTMIECKOT0 OBEACHHSI B OKpY)KatoIIel cpene

1.16

OCYIIECTBIATh OTOOpP MCTOYHHMKOB HH(pOpMAanuu B ceTH VIHTEpHET B COOTBETCTBUHU C
3a/laHHbIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHMM M IyTEM CpaBHEHUS
Pa3NUYHBIX WCTOYHHWKOB BBHINEIATH WH(POPMAIHIO, KOTOpas SIBISETCS MPOTHBOPECUHBOI
WJIM MOXKeET OBITh HEOCTOBEPHOM

1.17

HCTONB30BaTh TPH BBINOJIHEHHHM YYEOHBIX 3aJaHUl HAyYHOIONMYJSIPHYIO JUTEPaTypy
(U3HYEeCKOro CoNep)KaHMs, CIpaBOYHBIE MaTepHalibl, Pecypchl ceTH MHTepHeT, BiIajgeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOdpa3oBaHns MH(OPMAINK 13 OIHOI 3HAKOBOI
CHUCTEMBI B IPYTYIO

1.18

CO3M1aBaTh COOCTBEHHBIC KPATKHE NMHCHMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2 — 3
HCTOYHUKOB WH(pOpPMAIMH (UIUUECKOTO COACPKAHWSA, B TOM YHCIE ITYyONUYHO AEnaTh
KpaTKue COOOIIEHHUS O pPe3ylibTaTaX MPOCKTOB WM y4eOHBIX HCCIENOBaHWUH, TIPU TOM
IPaMOTHO HCIIONIF30BATh N3yUCHHBIN MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIATH
BBICTYIJIEHUE NPe3eHTaluel

1.19

TIPY BHITTOJTHEHUHN YUEOHBIX MPOSKTOB 1 UCCIICIOBAHMIA PacIIPeICIsITh O0SI3aHHOCTH B TPYIITE
B COOTBETCTBHH C ITOCTaBJICHHBIMU 337a4aMH, CICIUTH 3a BBIITOJHECHUEM IUIAHA JICHCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIA BKJaJl B JESATEIbHOCTh TPYMIbI, BHICTPaUBATh
KOMMYHUKaTUBHOE B3aUMOJIEHCTBHE, YUUThIBasi MHEHUE OKPYKAIOILUX




8 KVIACC

Kon
NMpoBePAEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHBIE Pe3yIbTATHI 0CBOEHHsSI 0CHOBHO#I 06pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IOHATHA

1.2

pas3jnvdaTrb SABJCHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIUX JAHHOC (1)H3H'—I€CK06 SIBJICHUC

1.3

pacIio3HaBaTh MPOSBICHUE H3YUCHHBIX (PU3UUECKUX SBICHUH B OKPYKAIOIIEM MHpPE, B TOM
grcie (U3MUeCKue SBICHUS B MPHPOJC, NPH 3TOM IIEPEBOIUTH MPAKTHIECKYIO 33/7ady B
yueOHYI0, BBIICITh CYIIECTBEHHBIC CBOUCTBA (MPH3HAKN) (DU3NIECKUX SBICHUN

1.4

OTIMCHIBATh U3yYCHHBIC CBOMCTBA TEN M (DU3UUECKUE SBICHUS, HCIONB3YS (pH3MUeCcKHe
BEJIMYMHBI, TIPH ONHCAHWW TIPABWIBHO TPAKTOBATH (PM3MUYCCKHN CMBICT HCHOIB3YEMBIX
BEJIMYMH, OOO3HAYeHHA U EIUHMULBI (PUIUYECKUX BEJIUYMH, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIONINE TAHHYIO (PU3UUIECKYIO BEJIHMYNHY C APYTHMHU BETMUNHAMH, CTPOUTH TpaduKu
M3yYCHHBIX 3aBHCUMOCTEH (PU3NIECKNX BEITUINH

1.5

XapaKkTepU30BaTh CBOWCTBA Tell, (PU3MUYecKHe SBJICHUS U MPOLECCHI, UCTIONb3YS N3YUYEeHHBIC
3aKOHBI, TP O3TOM [aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATh €TO
MaTeMaTU4YeCKOe BhIPAKEHUE

1.6

00BACHATH (hPU3MYECKHE TIPOIIECChl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTyalui
MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATE NPUUYNHHO-CICICTBEHHBIE CBSI3H,
CTPOHUTH OOBsICHEHUE U3 1 — 2 JIOTHYECKHUX MIaroB ¢ MOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA
(u3nYecKux sBICHUH, PU3MUeCKuX 3aKOHa UIIH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHbIE 3a1aun B 2 — 3 IeHCTBHUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBS3HIBAOIIIIE
¢u3MUecKre BETMIMHBL: HA OCHOBE aHAJI3a YCIOBHU 3aa4ul 3aHCHIBATh KPATKOE YCIOBHE,
BBISBJIATH HEAOCTATOK JAHHBIX JJI PELIeHHs 3aladyd, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIE [T €€ PEeHICHNUs, IPOBOIUTH Pacu€Thl M CPAaBHUBATH MOIYUYCHHOE 3HAYCHUE
(bU3NIECKOH BETMYNHEI C H3BECTHRIMH JaHHBIMU

1.8

pacno3HaBaThb HpO6JI€MI>I, KOTOPBIC MOKHO PCHINTHL IPHU MOMOIIN @HSHQGCKI/IX MCTOJ0B,
HCIIOJIB3YA OIMMCAHUEC UCCIICA0BAHUA, BBIACIATH IIPOBEPACMOC IMTPEANOIOKCHUE, OIICHUBATh
IIPaBUJIbHOCTH IMOPAJKa IPOBCACHUA UCCICAOBAHUA, NCJIaTh BHIBOIbI

1.9

MIPOBOJMTE OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN MM (U3MUECKUX CBOWCTB TEI:
(bopMyITHPOBATE MPOBEPSIEMBIE IPEATIONOKCHHUS, COOMPATh YCTAaHOBKY U3 IPEATI0KEHHOTO
000pyIOBaHMS, ONMCHIBATE XOJ OMBITA B (HOPMYINPOBATH BHIBOIBI

1.10

BBITIOJIHATL MNPSAMBIC U3MEPCHHS C HCIIOJIB30BAHWEM aHAJIOTOBBIX HpI/IGOpOB U JaT4YUKOB
(Gu3MYECKHX BEIMYHMH, CPAaBHUBaTh pE3yJIbTaThl M3MEPEHUN C y4éTOM  3aJaHHON
a0COJIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH HCCIIENOBAaHUE 3aBHUCUMOCTH OJHOW (DU3MYECKOW BENMYUHBI OT APYro ¢
HCTIOJIb30BAHHEM TPSMBIX H3MEPEHHI: TUTAHUPOBATh UCCIIC0BaHNE, COOMPATh YCTAHOBKY H
BBITIONIHATh HW3MEPEHUsS, CIeAys MNpeIIoKEHHOMY TUTaHy, (UKCHPOBATh pPE3YJIbTAThI
MOJTyYCHHON 3aBHCUMOCTH B BHJIE TAaOIWI U TpadMKOB, JeJaTh BBIBOJABI MO pe3ylbTaTaM
HUCCIIEJOBAHUS

1.12

MPOBOJUTE KOCBEHHBIE W3MEpeHHs (QHU3WYECKHX BEJIMYMH: IUIAHHPOBATH H3MEPEHUS,
coOHMpaTh AKCICPUMEHTANBHYIO YCTAHOBKY, CJIEAys NPEATIOXEHHONW WHCTPYKLUH, U
BBIUHCJIATH 3HAYCHUE BEJIUYKHBI

1.13

COOJTI0OIATh MpaBHJIa TEXHUKH 0€30IaCHOCTH IpHU padoTe ¢ 1adopaTOPHEIM 000PYIOBaHHEM

1.14

XapaKTepPHU30BaTh MIPUHIIMIIE JEHCTBHS H3YUYCHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OIOpOil Ha WX OIMCaHMA, WCIONB3YS 3HAHHWA O CBOMCTBaX (DM3MUYECKHUX SBICHHH W
HeoOXoIMMble (pr3nUecKre 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOUCTBA U M3MEPUTEIBHBIE IPUOOPHI IO CXeMaM U
CXEMATHUYHBIM PUCYHKaM, COCTABIISITH CXEMBI DJIEKTPUUECKUX IETEeH C MOCIIeIOBATEIEHBIM
Y TMapaJjieIbHbIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIC 0003HAUCHHS SJIEMEHTOB
AIEKTPUUECKHX Ienei

1.16

NPUBOIUTE  TpUMEPHl  (HAXOAWTh  HMHPOPMAIMIO O MpUMepax)  MPAKTUIECKOTO
UCIIONIb30BaHUsl (DU3UYECKUX 3HAHWH B TOBCEJAHCBHOM JKU3HU JUII OOECHCUYCHUS
0e30MmacHOCTH MPHU OOPAIICHUH C MPUOOPAMK M TEXHUYSCKUMHU YCTPONCTBAMHU, COXPAHCHHUS
3JIOPOBBS M COOJIOICHHSI HOPM DKOJIOTHYECKOTO TOBEICHNS B OKpY)KaIOIIeH cpere

1.17

OCYHIECTBJIAThL ITOUCK I/IH(bOpMaI_II/II/I (1)I/I3I/I‘ICCKOFO COACPpIKaHUA B CETH I/IHTepHeT, Ha OCHOBC
UMCHOIINXCS 3HaHUU U HYTéM CpaBHCHUA OOIOJHUTEIbHBIX HWCTOYHHUKOB BBIACIIATH
I/IH(bOpMaIII/IIO, KOTOpas sABJIACTCS HpOTHBOpe‘IHBOﬁ WJIM MOXET OBITh HeL[OCTOBCpHOﬁ




1.18

WCIOJIb30BaTh MpPHU BBHINOJHEHWH Y4YeOHBIX 3aJaHUi HAy4YHO-TIONYJSIPHYIO JIMTEpaTypy
(U3MUeCcKOro COoAepKaHUs, CIIPABOUHBIE MAaTepUallbl, pecypchl cetu MHTepHeT; BiIaneTh
npuéMaMu KOHCIIEKTHPOBAaHHS TEKCTa, peodpa3oBaHus HHGOPMALINN U3 OIHON 3HAKOBOH
CHUCTEMBI B JPYTYIO

1.19

co3JaBaTh COOCTBEHHbIE IIMChbMEHHBIE M KpaTKHe YCTHBIE CcOOOIIeHns, 0000masn
HHQOPMAIIMIO W3 HECKOJBKHX HMCTOYHHKOB (DH3MUECKOTO COACpKaHHSA, B TOM UHCIE
MyOJIUYHO MPECTaBIATh PE3YIbTaThl IPOEKTHON WM UCCIEAOBATENbCKON JESITEIbHOCTH,
IpU 3TOM TPAMOTHO MHCIOJIB30BATh W3YyUYCHHBIM MOHATUHMHBINA ammapar Kypca (QU3MKH,
COIPOBOXK/JIATh BBICTYIUICHHUE Npe3eHTaluen

1.20

Ipu  BbIIIOJHCHUHA y‘Ie6HBIX IIPOCKTOB U HCCIEI0BaHUM (1)I/I3I/I'-ICCKI/IX IIponeccoB
pacnopeacisiaTb 0053aHHOCTH B T'pynri€ B COOTBETCTBUH C MMOCTABJICHHBIMU 3aJa49aMU, CIICAUTb
3a BBIIIOJJHCHHUECM IIJIaHA HCﬁCTBHﬁ U KOPPEKTUPOBATH €ro, aAC€KBaTHO OLCHUBATH
COOCTBEHHBIN BKJIIaZd B JACATCIBHOCTH TIPYIIIIBI, BBICTpaUBATL KOMMYHHKATHUBHOC
B3aHMOI[eI>'ICTBHe, MPOABJISASA TOTOBHOCTH PA3pCIIaTh KOH(i)J'[I/IKTI)I

9 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOMI
NporpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCII0JIB30BATh N3YYCHHBIC ITIOHATUA

1.2

pasiuuaTh SBICHUS IO OIUCAHMIO WX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHX TaHHOE (PU3NUECKOE SIBIICHUE

13

pacIio3HaBaTh MPOSIBICHUE N3YYCHHBIX (I3HMUCCKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM
yucne (Gu3nyYecKue SBICHUS B MPUPOJE, MPU STOM MEPEBOJUTh MPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJIENIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UYECKUX SIBICHHMA

1.4

OTIMCHIBATh M3yYCHHBIC CBOWMCTBA TeNl W (M3WUYECKHUE SBICHUS, WUCIONB3YS (UIUUECKHUE
BEJIMYMHBI, TPH ONUCAHUHU IIPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI HCIHOIb3YEMbIX
BEIMYMH, OOO3HAYCHMS U COUHUIBI (DU3HUCCKUX BEJIUYUH, HaXOAUTh (DOPMYIIBL,
CBSI3BIBAIONINE NAHHYIO (PH3UYIECKYIO BETHYHHY C APYTUMHU BEITMIHNHAMH, CTPOUTH TPAPUKH
M3yYCHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEIUUUH

15

XapaKkTepU30BaTh CBOWCTBA Tell, GU3NUECKHE SIBICHUS U MPOIIECCHI, UCTIONb3Yys U3YUCHHBIE
3aKOHBI, TP DJTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H 3aIlUCHIBATH €T0
MaTeMaTUYECKOE BBIPAKEHHUE

1.6

O0BSICHATH (PU3UUECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTyaluit
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATh INPHUUHHO-CIEACTBEHHbIE CBS3H,
CTPOUTH OOBSCHEHHE U3 2 — 3 JIOTHUECKUX IIAaroB ¢ IOMOIIBIO0 2 — 3 H3yYCHHBIX CBOHCTBA
(U3HUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THBIC 3a/1aui (OMUPAIONINECS Ha CUCTEMY U3 2 — 3 ypaBHEHHI), UCTIONb3YS
3aKOHBI ¥ (DOPMYIIBI, CBSA3BIBAIONINE (PU3UUYCCKIEC BETMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJa4u 3aluCbIBaTh KPATKOEC YCIOBUEC, BBIABIIATL HEAOCTAOIIUEC UITA HM30BITOYHEIE JaHHBIC,
BEIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAWMBIC TSI PEUICHUS, MPOBOIUTH PACUETHl H
OILICHMBATH PCAJTMCTUIHOCTD MOJTYYCHHOI'0 3HAYCHU (I)H3H‘~IeCKOI71 BCIIMYHHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHINTh MPU TOMOIIM (H3UYECKUX METOJIOB,
UCIIOJIb3Yysl ONMCAHUE HCCIeOBAaHMS, BBIACISATh NPOBEPSEMOE IMPEANONIOKEHHE, OLEHUBATD
MPaBUIILHOCTh TOPSIIKA TPOBEJCHUS WCCIICAOBAHUS, NIENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOACHHUIA U OTIBLITOB

1.9

MIPOBOJIUTH OTIBITHI 1O HAOTIOAECHHUIO (PM3NYECKHUX SABJICHUH MM (PU3NYECKUX CBOMCTB TEI:
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000PyI0BAHUS, OTIUCHIBATD
XOJ OIIBITA M €T0 PE3yIbTATHI, OPMYIHPOBATH BHIBOABI

1.10

MIPOBOIMTE ITPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIPEeIsisl CpeaHee 3HAUCHUE
u3MepsieMoil Benmu4HMHBI ((DOKYyCHOE paccTosiHMe coOuparonieil JTUH3bI), 0OOCHOBHIBATH
BBIOOp crioco0a u3mMepeHus (M3MEPUTEIIBHOTO ITprbopa)

1.11

MPOBOMTH UCCIICIOBAHUE 3aBHCUMOCTEN (DU3NIECKUX BEJTHYHH C HCIOIB30BAaHUEM MPSMBIX
U3MEpeHUH: IUIAHUPOBATh HCCIICAOBAHME, CAMOCTOSTENFHO COOMpaTh yCTaHOBKY,
(PUKCHPOBATH PE3YNBTATHI MOJYIEHHON 3aBUCUMOCTH (DU3NIECKUX BEIMYMH B BHJE TAaOIHII
U rpa(uKoB, JAeJaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOANTE KOCBEHHBIC W3MEpEeHHs (U3MUCCKUX BEIHYUH: IUIAHUPOBATH H3MEPEHUS,
coOMpaTh HKCHEPHMEHTAJIBHYI0O YCTAaHOBKY ¥ BBINOJHATH HM3MEPEHHs, CIenys




Hpe,[[.]'[O)KeHHOI\/'I HWHCTPYKIHWH, BbIYUCIIATL 3HAYCHUE BCIWYMHBI W AHAJTIMU3UPOBATH
TMOJYYCHHBIC PE3YJIbTATHI C y‘-IéTOM 3aJJaHHOM MOTrpeIIHOCTH I/I3MepeHHﬁ

1.13

cOOJTF0/IaTh MpaBWIIa TEXHUKU 0€30IIaCHOCTH TIPU paboTe ¢ J1ab0paTOPHEIM 000pyIOBaHHEM

1.14

pas3janiaTb OCHOBHBIC IMIPU3HAKU HU3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MoJIeNei: MaTtepuajibHas TOYKa,
a0COIIOTHO TBépI[OC TCIIO, TOUYCYHBIM MCTOYHHUK CBCTA, JIy4, TOHKAad JIMH34, IUIaHETApHas
MOJECJIb aTOMa, HYKJIOHHas MOJICJIb aTOMHOI'O sapa

1.15

XapaKTePHU30BaTh MIPUHIIMIIBI JCHCTBHUS U3YUYCHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpOW HAa WX OIMCAHHSA, WCIONb3ysSd 3HAHHUA O CBOWCTBAX (PU3MUCCKHUX SBICHUN U
HE00X0AMMbIe (PU3HUYECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMBI M CXEMATUYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIbHBIX TPUOOPOB W TEXHOJOTMYECKUX MPOIECCOB IPH PEUICHUU Y4eOHO-
NPAKTUYECKUX 3aJa4, ONTUYECKHE CXEMBbl JUIS TOCTPOCHUsI H300paKEHHUH B ILIOCKOM
3epKayie ¥ coOuparoliei JuH3e

1.17

NPUBOAWTE  TpUMEPbl  (HAXOAWTh  WH(POPMALMIO O MpPHMEpax)  MPaKTHYECKOTO
UCIIONb30BaHUS (DU3MYECKUX 3HAHUIA B IIOBCEAHCBHOW JKU3HH MJsi OOECHCUYCHUsI
0€30MacHOCTH MPU OOPAICHUU ¢ TPUOOPAMH U TEXHHUSCKHMHU YCTPOHCTBAME, COXPAHEHHSI
3JI0pPOBbsI M COOJIIOJICHYsI HOPM 9KOJIOTHYECKOTO TIOBEICHHSI B OKpY Kaloleil cpene

1.18

OCYIIECTBIATh TOWUCK WHGpOpManuu (U3MUECKOTO CcolepkaHui B ceTH VHTepHerT,
CaMOCTOSITEBHO  (OPMYIMPYS IIOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OINpeesICHHs
JIOCTOBEPHOCTH TOJIy4eHHOM MH(OpPMALMM HAa OCHOBE HMMEIOIIMXCA 3HAHUM M J0TMOj-
HUTENBHBIX HCTOYHUKOB

1.19

UCIIOJIB30BAaTh TIPH BBHINOJHEHUH YUYEOHBIX 3aJaHUNl HAy4YHO-NOMYJSIPHYIO JINTEpaTypy
(U3UUECKOro COAEpKaHUs, CIIPaBOUHBIC MaTepHalbl, pecypchl ceTd VHTepHeT; BianeTh
npuéMaMn KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALIUH U3 OJHOH 3HAKOBOM
CHCTEMBI B JPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOLICHUS HAa OCHOBE MH(OPMAIMU U3
HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COAEPIKAHMS, ITyOIMIHO TPEACTaBIATh PE3yIbTaThl
IIPOEKTHOW WJIM HCCIIEIOBATENIbCKON JEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIB30BaTh
W3y4YCHHBI TOHSATUHHBIN ammapaT Hu3y4aeMoro pasiena (U3MKH M CONpPOBOXKIAThH
BBICTYIUIEHHE TIPe3eHTaIHeil ¢ y4éToM 0COOEHHOCTEH ayJUTOPHU CBEPCTHHKOB

1.21

IpU BBIMOJHEHHUH YYEOHBIX TIPOEKTOB M HCCIEIOBAHUM (PU3NYECKHUX IPOIECCOB
pacrpenensaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBHM C IIOCTABJICHHBIMH 337a4aMHu,
CJIEIUTH 3a BBIIOJIHEHUEM IUIaHA NEHCTBUM U KOPPEKTUPOBATh €ro, aJ€KBaTHO OLICHUBAThH
COOCTBEHHBII BKJIAJ B JESITENbHOCTh TPYIIbI, BBICTPaMBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, IPOSIBIISS TOTOBHOCTh Pa3peliaTh KOH(GINKTHI

7 KJIACC

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPXXAHWA

Kon
pa3nena

Kon
3JIeMEeHTAa

HpOBepSIEMbIe 3JIEMEHTBI COAECPKAHUA

1

®U3UKA U EE POJIb B [TIO3HAHUMW OKPY)XAIOIIET'O MUPA

11

®usuka — Hayka o npupone. SsnenHus npuponsl. dusnueckue sABIEHUS: MeXxa-
HUYECKHE, TEIJIOBBIC, DIEKTPHYECCKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

Omsnuyeckre BenWIMHBEL M3mepenne (u3ndeckux BenndnH. Ouzndecknue mpuOopsL
[TorpeniHocts n3Mepenuii. MexxayHapo/iHas cCucTeMa eIMHUIL

13

EcTecTBeHHOHAy4YHBIH METOJ| TO3HAHUS: HAOJIOJCHHE, ITOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBMKEHHE THIIOTE3, YKCIICPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaO0JII0aeEMOr0 SABJICHUS

14

Omnmucanue (I)I/ISI/I‘ICCKI/IX SIBJICHUH C IMOMOIIBIO MOJIeNEeH

15

ITpakTuueckue paboTHI:

W3mepeHnue paccTosHuUi.

N3mepenne 00bEMa )XUIIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MabIX TEJ.

WN3smepenne Temmeparypbl HpHU TOMOIMM >KMIKOCTHOTO TEPMOMETpa M JaT4dhKa
TEeMIEPaTyphbl

IEPBOHAYAJIbHBIE CBEAEHIA O CTPOEHHUHY BEHTECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJEKYNbl, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHE BELIECTBA




2.2

JBmwkeHue yacTull BemecTa. CBsi3b CKOPOCTU ABMXKEHUSI YACTUL C TEMIEPaTypou.
bpoyHoBckoe nBrmkeHue, 1 Qy3ust

2.3 B3anmoeicTBre 4acTHI] BENIECTBA: MPUTHKEHIE U OTTATKHBAHHE

2.4 ArperaTHbIE COCTOSHHSI BEIIECTBA: CTPOCHUE Ta3oB, KHIKOCTEH W TBEPMABIX
(KpUCTaTUYECKNX) Tell. B3auMOCBs3b MEXIYy CBOWCTBAMH BEIISCTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX M X aTOMHO-MOJIEKYJISIPHBIM CTPOSCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOBI

2.6 [IpakTrueckue paboTHI:

OreHKa TuameTpa aToMa METOZ0OM PSJIOB (C HCITOJIb30BaHUEM (OTOTpaduii).
OnBITH M0 HAOTIOICHHIO TEIUIOBOTO PACIIHPEHHUS Ta30B.
OnbITH M0 00HAPYKEHUIO ISHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHUS

JIBUKEHUE U B3AMMOJIEVCTBUE TEJI

3.1 MexaHnuueckoe JBHKeHne. PaBHOMepHOE U HepaBHOMEPHOE JBH)KEHUE

3.2 Cxopocts. CpenHsisi CKOPOCTh TMPH HEPABHOMEPHOM JBIKEHWHU. Pacuér mytu u
BPEMEHH JABHKEHUS

3.3 SIBnenne uMHepIMU. 3aKOH MHEpIMH. B3auMonelcTBre Ten Kak MPUYMHA M3MEHEHHS
CKOpPOCTH ABMKeHUs Tel. Macca Kak Mepa HHEpTHOCTH TeJla

3.4 [TnotHOCTH BemecTBa. CBsI3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHHIIE 00bEMa
BEIIECTBA

3.5 Cuia KaK XapaKTepUCTHKA B3aUMOJICHCTBHS TEJ

3.6 Cuna ynpyrocty u 3aKkoH ['yka. Mi3MepeHue CHIIbl ¢ TOMOIIBIO AMHAMOMETPA

3.7 SIBnenue TaroteHus U cuia TskecTd. Cuiia TSDKECTH Ha IpYrux IuiaHeTax. Bec tena.
HesecomocTts

3.8 Cuna tpenus. TpeHre CKONbKEeHUS U TpeHHe NoKos. TpeHre B IpUpoe U TEXHUKE

3.9 Clio)xeHre CcrJl, HalpaBJICHHBIX 110 OJHOU MpsiMoii. PaBHOIEHCTRYOIIIAS CHIT

3.10 ITpakTuueckue paboThI:
OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapuKa B KUAKOCTH, MOJEITH
AIIEKTPUYECKOTO aBTOMOOWII W Tak pnanee). OnpeneneHne CpemHed CKOPOCTH
CKOJIBKEHISI OpyCKa M [IIApHKa IT0 HAaKJIOHHOH 1iockocTr. OnpeneneHne IUIOTHOCTH
TBEPIAOTO Tena. OMBITH, JIEMOHCTpUpYIOLI1e 3aBHUCHMOCTh pacTshKeHus
(medopmarnum) TPYKUHBI OT TIPHIOKEHHOW CHIIBL. OIBITEI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT BEca Tella M XapaKTepa CONPUKACAIOIUXCs
TTOBEPXHOCTEMN

3.11 du3nyeckue SBIEHUS B MPUPOJE: IPUMEPHI IBIKEHHS C PA3IW4YHBIMU CKOPOCTAMH B
JKABOM W HEXUBOU MPUPOJIE, IEUCTBUE CHIIbI TPEHHS B IPUPOJIE U TEXHUKE

3.12 TexHUYecKHe yCTpoiCTBa: JUHAMOMETP, OAIINIIHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN U TA30B

4.1 Jasnenue 1BEpaoro Tena. CnocoObl yMEHBIICHNS U YBEIMUYCHHUS TABICHHSI

4.2 JlaBieHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa, TeMIIepaTyphl

4.3 Ilepenaua naBieHus TBEPABIMU TEJIaMH, >KUAKOCTIMH W razamu. 3akoH llackais.
ITHeBMaTHUYECKUE MAIIMHBI

4.4 3aBHCUMOCTh JTABJICHUS KHIKOCTH OT DIIyOMHBIL. ['mMapocTaTWdecKkuil mapamokc.
Coobmaronmecst cocyzbl. ['uapapmiaeckue MEXaHU3MBI

4.5 ATtmocdepa 3emin u atMocdepHoe napineHue. [IpuunHbI CyIecTBOBaHHS BO3IYIITHOM
obomoukn 3emnu. OmbiT Toppuuerui. 3aBHCHMOCTh aTMOC(EPHOTO JaBIEHHS OT
BBICOTHI HaJl yDOBHEM MOPsI

4.6 Nsmepenne atmocdepHoro nmapneHws. [Ipubopsl s u3MepeHus atMochepHoro
JIaBJICHUS

4.7 JelicTBre XHAKOCTM W Ta3a Ha MOTPY)KEHHOE B HUX Teno. BrlTankmparomas
(apxumenoBa) cuina. 3akoH Apxumena

4.8 IInaBaHue Ten. Bo3ayxomiaBanue

4.9 [MpakTrueckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYKEHHOM B KUIKOCTh
gactu Tena. OmpenesieHue BBITAIKUBAIOLIEH CUiIbI, JEHCTBYIOIIEH Ha TeJo,
MOTPYXEHHOE B JKUAKOCTh. [[poBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBL,
JIEUCTBYIOIIEH Ha TeNO0 B KUIKOCTH, OT Macchl Teja. OmbITh, TEMOHCTPUPYIOIINE
3aBHCHMOCTD BBITAJIKUBAIOIICH CHIIBI, ICHCTBYIONICH Ha TENO B )KUIAKOCTH, OT 00BEMA
MOTPY>KEHHOM B AKHUIKOCTh YaCTH TeJla ¥ OT IJIOTHOCTH kuaKocTu. KonctpynpoBanue
apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJIKH U OTIpeJIeNIeHUE €€ TPy3010IbEMHOCTH




4.10 Ou3nyeckue SBICHUS B MPUPOJC: BIMSHUE aTMOCHEPHOTO NABICHHS HA KHBOM
OpraHu3M, TIaBaHue PBIO
411 TexHUYEeCKHE YCTPOWCTBA: COOOMIAFOIIMECS COCYIbI, YCTPOWCTBO BOJOIPOBOJA,
THIIPABIMYECKUN TPECC, MAaHOMETpP, OapoMeTp, BHICOTOMEp, IOPIIHEBOW HACOC,
apeoMmerp
5 PABOTA, MOILIHOCTb, DOHEPT U
5.1 MexaHnnueckas padoTta
5.2 Mexanuueckas MOIIHOCTb
5.3 IIpocThle MeXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTb. [IpaBuio paBHOBecHs
phIvara
5.4 ITpuMeHeHne paBuiia paBHOBECHS phluara K OJIOKY
5.5 «3010TOC TpaBWIO» MeXaHWKH. Kod((GHUIHMEHT MOJIE3HOr0 NEHCTBHUS MEXaHU3-
MOB. [IpocThIe MeXaHU3MEBI B OBITY U TEXHUKE
5.6 [ToTeHnManpHas SHEPTUH TENA, OTHITOTO HaJ 3eMIIEH
5.7 Kuneruueckas sHeprus
5.8 [Monrass MexaHWdeckass SHEprHs. 3aKOH W3MCHEHHS W COXPaHEHHS MEXaHHYECKOH
SHEPTUU
59 ITpakTuueckue paboThI:
Omnpenenennie pabOTBl CHIBI TPEHHMs TIPH PABHOMEPHOM [BIDKEHHH Tela IO
TOPHU30HTAIBHON oBepXHOCTH. VccmenoBanue yCIOBUH paBHOBECHS
poiuara. M3mepenne KIIJ| HaxkioHHOH mockocTu. M3yueHne 3akoHa COXpaHEHMs
MEXaHHYECKOH SHEPTUH
5.10 ®dusnveckre SABICHUS B IPUPOJIE: PHIYard B TEJIC YeJIOBEKa
5.11 TexHUUYECKHE YCTPOWCTBA: PhIYar, MOJABMKHBIA U HETIOJBMKHBINA OJOKH, HAKIOHHAS
IUIOCKOCTB, IIPOCTHIE MEXAHU3MEI B OBITY
8 KUIIACC
Kon Kon IIpoBepsieMble Y1eMEHTHI COIEPKAHUS
pas3jeia | 3jeMeHTa
6 TEITJIOBBIE ABJIEHU A
6.1 OCHOBHBIE MOJOXKEHUSI MOJICKYIIPHO-KMHETUYECKOM TEOPUH CTPOCHHUS BEILICCTBA.
Macca u pasmepbl Monekyis. OMbIThl, MOATBEPIKAAOIINE OCHOBHBIC IMOJOXKCHUS
MOJICKYIIIPHOKHHETHUECKOH TCOpHU
6.2 Mopenu TBEPAOTO, JXUAKOTO W Ta3000pa3HOrO COCTOSIHMKA BemiectBa. Kpwu-
CTAJUTMYECKUE U aMopdHbIE Tea
6.3 OOBsICHEHHE CBOWCTB Ta30B, JKHUIAKOCTEH W TBEPIBIX TEN HA OCHOBE IOJOXKCHHM
MOJICKYJIIPHOKUHETHUECKON TCOPHH
6.4 CMaunBaHMe U KalWUISIpHBIE SIBICHUS
6.5 TemnoBoe pacmupeHne u C)KaTre
6.6 Temmepatypa. CBsi3b TeMIEPaTYPhl CO CKOPOCTHIO TEIJIOBOTO JABHKCHUS YaCTHII
6.7 Brytpennsis sueprust. CocoObI H3MEHEHUs BHYTPEHHEH YHEPTUU: TeIUIoNepeaada i
CoBepIIeHHE paboTH
6.8 Buap! Terionepenaun: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3JIyYE€HHE
6.9 KonmdecTBo TemmoTel. Y aenbHast TEIUIOEMKOCTD BEIECTBA
6.10 TernmooOMeH U TeIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOTO OallaHca
6.11 [lnaBieHue W OTBEepACBaHHUE KPHCTAIUIMYECKUX BEIICCTB. YAENbHAs TEIUIOTA
TUTABJICHUS
6.12 ITapoobpaszoBanne u kouaeHcauusi. Mcmapenme. Kumenme. VYaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPBI KHIICHHS OT aTMOC(HEPHOTO TaBICHUS
6.13 Biiaxxnocts Bo3myxa
6.14 DHeprus TomMBa. Y IeNIbHAs TEIJI0Ta CTOPaHHS
6.15 [Mpunnuner padote TemwmoBsix Asurareneit KI1J] teroBoro neuratens. TenaoBbie
JIBUTATEIH U 3alIUTa OKPY>KAIOIIEH cpepl
6.16 3aKOH COXpaHEHVsI ¥ TIPEBPAICHYsI SHEPTHH B TETUIOBBIX MPOIECCax
6.17 [IpakTrueckue paboThI:
OnbITE M0 00HAPYKEHUIO TEHCTBUS CHIT MOJIEKYJISIPHOTO TIPHTSKEHUSL.
OnBITH IO BEIPANTIBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM MM caxapa.
OnbITH MO0 HAOTIOICHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPABIX TEI.




OmnpeneneHue JaBieHUs Bo3lyxa B OaJIOHE IIITPULIA.

OnBITEL, AEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBIIEHUS BO3AyXa OT ero o0béma
Y HarpeBAaHUS WA OXJIAKICHUS.

[IpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOWMKA IKHIKOCTH
B TEPMOMETPHUECKOM TPyOKe OT TeMIepaTyphl.

Habmronenne n3MeHeHnsT BHYTPpEHHEH SHEPTHH Tella B pe3yNbTaTe TeIuIonepeiaun U
paboTHl BHEITHUX CHIL.

HccnenoBanue siBeHUs TEIUNI000OMEHA IIPY CMEIITUBAHUH XOJIOAHOM U Topayeil BOAbI.
OmnpeneneHue KOJNMYECTBA TEIDIOTH], IOMYYEHHOTO BOAOH MpH TEIIo00MEHE
C HarpEeThIM METAITHYCCKUM [IHHAPOM.

Onpenenenue yaeabHOH TEIIOEMKOCTH BEILECTBA.

HccnenoBanue mpoiecca ucnapeHusl.

Ormnpenenenre OTHOCUTENHBHOM BIKHOCTH BO3yXa.

OmnpenesieHue yaeIbHON TeIUIOTHI IUIaBJIeHHS JIbJIA.

6.18 Ousnyeckue SBIEHHS B TNPUPOJE: MOBEPXHOCTHOE HATSKEHUE M KAWIISIpHbBIE
SBIICHUS B TPHUPOAE, KPUCTAIIHI B Tpupoxae, mi3nydeHue ConHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa30BaHUE POCH], TYMaHa, MHEsl, CHeTa.

6.19 TexHUueckHe yCTpOMCTBA: KaNWUIAPHI, NPUMEPHl HCIOJIB30BAHUS KPHUCTALIOB,

JKUAKOCTHBIH TEPMOMETp, JaTYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUA
JIOMOB, THTPOMETPBI, TMCUXPOMETp, MapoBas TypOWHA, ABUraTellb BHYTPEHHETO
CTOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHU A

7.1 DnexTpusanus Tel. [[Ba pona MeKTPUUYECKHUX 3apsI0B

7.2 BsanmogelictBrue 3apspkeHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTh CHIIBI B3aHMO-
JEWCTBUSI 3apsDKEHHBIX TeJl OT BEMYUHBI 3aPsIIOB U PACCTOSHHS MEKTY TEIAMH)

7.3 Onektpuyeckoe Tmone. Hampsok€HHOCTH — diekTpuueckoro mnoms.  [IpuHuumn
CYNIEPIIO3HIINH AIICKTPUIECKHX OIS (Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocurenu nsnexkTpuyeckux 3apsiioB. OJIEMEHTApHBI  3JIEKTPUUYECKUN  3apsim.
Crtpoenue aroma. [IpoOBOJHUKY U AUDIEKTPUKH

7.5 3aKOH COXpaHEHMsI AIEKTPHUECKOTO 3apsaaa

7.6 DNEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKa. MICTOUHMKH
MTOCTOSTHHOTO TOKa

7.7 JeiicTBUsSL 3MEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHuUTHOE). OJek-
TPUUYECKUHN TOK B )KUJKOCTSAX U ra3ax

7.8 Onextpuueckad 1enb. Cuia Toka. DIEKTPHUSCKOE HAPSHKEHHUE

7.9 ConpoTHBIICHHE IPOBOTHAUKA. Y IENIFHOE COTIPOTHBIICHNE BEIIECTBA

7.10 3akon Oma Jyig yyacTKa [enu

7.11 ITocnenoBaTenpHOE U MapajuUIeIbHOE COSTUHEHNE TPOBOIHUKOB

7.12 PaboTta 1 MOIHOCTH AneKkTpuyeckoro Toka. 3akoH Jxoyins — Jlenna

7.13 DNeKTpUYeCcKUe IeNd U MOTPEOUTENH 3JIeKTpUIeckoil 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHUE

7.14 ITocTrossHHBIE MaruuThl. B3auMonelicTBHE MOCTOSHHBIX MAarHUTOB

7.15 MarsuTHOe nosie. MarHuTHOe 1oJie 3eMJIM U ero 3HaYeHue JJIs )KU3HU Ha 3emiie

7.16 OneiT Opcrega. MarHuTHOe TMoJie 3JEKTpUYecKoro Toka. [lpumeHeHue siek-
TPOMAarHUTOB B TEXHUKE

7.17 JeiicTBe MarHMTHOrO TMOJII Ha MPOBOAHUK C TOKOM. OIJEKTPOJBUIATEND
MOCTOSIHHOTO ~ TOKa. lMcrnonb3oBaHWE — 3JIEKTPOJBUTATENEd B TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE

7.18 Omnertel @apajes. SIBnenue anekrpoMarantHor nHAYKIMH. [IpaBuno Jlenmna

7.19 Onekrporeneparop. CrmocoObl TONYYEHUS! 3JICKTPUYECKOH OSHEPrHH. IJIEKTPO-
CTaHIIMY Ha BO30OHOBJIIEMbIX HCTOUHUKAX SHEPTHH

7.20 [IpakTrueckue paboThI:

OMBITHI IO HAOTIOJCHHUIO AJICKTPU3AIMH TEJI UHAYKIIUESH U TIPU CONIPUKOCHOBEHHUH.
UccnenoBanre aeicTBUS 3JEKTPUIECKOTO OIS HA TPOBOJHUKHU U IUAJIEKTPUKH.
Coopka u mpoBepKa pabOoTHI JIEKTPUIESCKON IEMH TOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHue CUjbl TOKA.

Nsmepenue u perynupoBanue HaMpPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIErO Yepe3 pe3ucTop, OT Co-
MIPOTUBIICHUS PE3UCTOPA M HATIPSHKEHUS HA PE3UCTOPE.




OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBICHUS
MIPOBOJHUKA OT €r0 JUIMHBI, IUTOIIA1 OIEPEYHOI0 CEYEHNS] U MaTepHaa.
[TpoBepka mpaBwiia CHOXKEHUS HAMPSDKEHUN MPHU MOCIEAOBATEIFHOM COCIUHEHUU
JIBYX pe3uctopoB. [IpoBepka mpaBuia [ CHIBI TOKa MNpU MapajUIeIbHOM
COEIMHEHUU pPe3ucTOopoB. OnpeneneHne paboThl JIEKTPUUECKOrO TOKA, HAYIIETO
gepe3 pesuctop. OnpezaeneHne MOMHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrtope. MccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOUKy, OT
HanpsokeHus Ha Held. Onpenenenue KI1J| HarpeBartens. MccrnenoBanrue MarHuTHOTO
B3aUMOJICUCTBUS TIOCTOSIHHBIX MAarHuToOB. M3ydeHre MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHMUTOB MpH WX OOBSAWHECHWW W pas3jielicHuH. MccnenoBanue AcHCTBUSA
HNIEKTPUYECKOr0 TOKa HAa MAarHUTHYIO CTpenKy. ONbITEL, JE€MOHCTPUPYIOIINE
3aBUCUMOCTD CHJIbI B3aMMOJEHCTBUSA KAaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJICHH TOKA B KaTymike. VM3ydenue nelicTBUS MarHUTHOTO TOJISl HA TIPOBOJIHUK
¢ TokoM. KoHcTpynpoBanue M u3ydeHue paboThl 3jekTponBurareis. Usmepenue
KIIJ osnextponBuratreiabHoOil ycTaHOBKU. OMBITHI 10 HCCIEIOBAHUIO SIBICHUS
AIEKTPOMArHUTHOW MHAYKIINH: UCCIEIOBaHNE N3MEHEHNY 3HAYEHUS I HATPABIICHUS
WHIYKIIMOHHOTO TOKa

7.21 Ousnveckue SABIEHHUS B NPUPOJE: SJEKTPUUYECKHE SBIECHUS B aTMocdepe, dIek-
TPUYIECTBO XKUBBHIX OPTaHM3MOB, MarHUTHOE ITIONE 3eMIH, JApel( MOIFOCOB, PO
MAarHUTHOTO TIOJIS JIJIs1 )KU3HU Ha 3eMJie, OJISIPHOE CHUsHUE

7.22 TexHu4eckne yCTporuCTBa: AIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK
AIIEKTPUIECKOW DHEPTUH, DIIEKTPOOCBETUTEIbHBIE IPHUOOPH], HarpeBaTelbHBIE
ANEKTPONIPUOOPH (MIPUMEPBI), DIEKTPUUYECKHE NPEAOXPaHUTEIH, SJICKTPOMATHHT,
AJIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA, TeHEPaTOp MOCTOSIHHOTO TOKa

9 KJIACC
Kon paznena Kon [IpoBepsiemMble 371€MEHTBI COAEPKAHUS
JJIEMEHTa
MEXAHWYECKUE SABJIEHUA

8.1 Mexanudeckoe asuxeHne. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEILHOCTH MEXAHUYECKOTO IBYIKEHUS

8.3 PaBHOMepHOE NPSIMOTMHEHHOE BIKECHHE

8.4 HepaBaomepHoe npsimonuneiiHoe aBukeHue. CpenHsas U MTHOBEHHAsk CKOPOCTb
TeJla MPU HEPAaBHOMEPHOM JIBIKEHUH

8.5 VYckopenue. PaBHOyCKOpEHHOE IPSAMOIMHENHOE ABHKCHHE

8.6 CsoOoanoe magenue. OneITel [ anmunes

87 PaBHOMepHOE mBIKECHHE TO OKpYyxXHOCTU. Ileproxm um dyacrora oOparieHus.
Jluneitnas u yrinoBasi ckopocTH. LleHTpocTpeMuTeNnbHOe YCKOpeHHe

8.8 [Tepsriit 3axoH HeioToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3axon HeroTona

8 8.11 [IpuHIMT CyNIepHo3UIUK CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cujla TPEHUS CKOJBXKEHHUS, CUila TPEHHUsS IMOKOs, APYrHe BUIbI
TpPEeHHUS

8.14 Cuita TsHKEeCTH U 3aKOH BCEMUPHOTO TATOTSHUS. Y CKOPEHHE CBOOOHOTO ITaCHUS

8.15 JBwxenue mianet Bokpyr Connua. IlepBas kocMudeckast ckopocts. HeBecomocTh
U TIeperpy3Ku

8.16 PaBHOBecue MaTepualibHOM TOUKH. AOCOTIOTHO TBEPOE TEIIO

8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIUIEHHON OChIO BpameHUs. MOMEHT CHIIBL.
Hentp Ts0KECTH

8.18 Nmmynsce Tena. 3menenue ummynsca. MMITysc cuisl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE NBMXKEHUE

8.21 Mexanndeckasi paboTa U MOIIHOCTb




8.22

Pabora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b S3HEpruu 1 paboThl

8.23

[ToTenmuanbHast SHEPTUA TN, MOAHITOTO HAJ MIOBEPXHOCTHIO 3eMIIH

8.24

IToTeHnManbHas SHEPTUS CHKATON MPYNKUHBI

8.25

Kunernuaeckast sneprust. Teopema 0 KHHETHUECKON SHEPTHHI

8.26

3aK0oH COXpaHEHUS MEXaHUIECKOW SYHEPTUHU

8.27

IIpakTudeckue paboTHI:

OmpenerneHue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WITH JBIDKEHUS IIapUKa 10
HAKIIOHHO# M1ockocTH. OmpesieieHne YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM
JBYKEHHH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIDKEHUH
0e3 HaYaIIbHOW CKOPOCTH.

[IpoBepka rUIOTE3bI: €CM NPU PAaBHOYCKOPEHHOM [BIKEHHH 0e3 HavalbHOIl
CKOPOCTH IIyTH OTHOCATCSA KakK pPsAA HEYETHBIX YHCEN, TO COOTBETCTBYIOILME
MPOMEXKXYTKH BPEMEHH OJJMHAKOBBI.

HccrnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI HOPMAIbHOTO
nasienus. Onpenenenue koddduumeHta TpeHHs CcKojdbxeHHs. OnpeneneHne
xéEcTKOCTH TpYXuHbL. OnpeneneHne padOThl CHIIbI TPEHUS HPH PABHOMEPHOM
JBIKEHHU Teja MO0 TOPH30HTAJIbHOU MoBepxHOCcTH. OnpeaeneHne paboThl CHIIBI
YIIPYTOCTH IIPHU MOJBEME IPy3a C HCHOJIb30BaHHEM HETIOABHKHOTO U TIO/IBU)KHOTO
6J10KOB

8.28

duznyeckue SIBJICHUS B npupoaec: NMpuJIMBbl U OTJIIHMBbBI, ABMIKCHHUC IJIAHET Cou-
HEYHOH CHUCTEMBI, PCAKTUBHOC ABUKCHUEC )KUBbIX OPTaHU3MOB

8.29

TexHuueckue YCTpOICTBa: CHUAOMETp, JaTYUKU IIOJIOKEHUS, PaCCTOSHUS
U YCKOPEHUS, PaKeThI

MEXAHMWYECKUE KOJIEBAHIM U BOJIHBI

KonebatensHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWiA: TEpHO[,

9.1 4acTOTa, aMILUIATY/Ia

92 Matematudeckuii M TNpYXUHHBIM MaaTHuKkU. llpeBpalieHue 3Hepruu Ipu
KOJIEOATEIFHOM TBUKECHHUN

9.3 3aryxatomue kosieOanus. BeiHyxaeHHbIe Konebanus. PesonaHc
Mexanndeckne BoiHEL. CBoiicTBa MexaHWYecKuX BonH. [IpomonmpHBIC m moTIe-

9.4 peYHbIE BOJIHBL. J[nMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHudeckue
BOJIHBI B TBEPOM Tele, ceiicMU4ecKUe BOTHBI

9.5 3Byk. ['poMKOCTh 1 BbICOTa 3BYKa. OTpaxKxeHHe 3ByKa

9.6 HHppas3Byk 1 yabTpa3ByK

9 [IpakTuaeckue pabOTHI:

OmnpeneneHue 4acTOTHI U IIEPHOA KOJIeOaHNIt MaTEMaTUIECKOTO MasiTHUKA.
OmnperneneHre 9acTOTH U TIEPHO/Ia KOJIeOaHUH MPYKUHHOTO MasTHUKA

97 HccnenoBanue 3aBUCHMOCTH ITEpHO/Ia KOJICOAHHI TOIBEIIEHHOTO K HUTHU I'Py3a OT
JUITMHB HUTH. MccriemoBanne 3aBUCHMOCTH TEpHOAA KOJEOAHUH IPY>KUHHOTO
MasTHHKA OT Macchl rpy3a. [IpoBepka HE3aBUCHUMOCTH TTepHoAa KoledaHuit rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a M XECTKOCTH NPYXHHBL M3MmepeHue
YCKOpEHHUsI CBOOOTHOTO MaJICHUS

9.8 (I)I/ISI/I‘JCCISI/IC SIBTICHUSI B TIPUPOJIC: BOCIIPHATUE 3BYKOB JKUBOTHBIMH, 3EMIICTPSI-
CEeHHE, CCHCMUUECKIE BOJHBI, IlyHAMH, 9XO0

99 TexHUUeckne yCTpOMCTBA: 3XOJOT, HWCIIONB30BaHNWE YIbTpa3BykKa B OBITY
U TEXHUKE

DJIEKTPOMATHUTHOE INOJIE U SJIEKTPOMATHUTHBIE BOJIHBI

101 ONEeKTPOMAarHUTHOE TOJie. DJIEeKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPO-
MarHUTHBIX BOJTH

10.2 [IIkana 31eKTPOMarHUTHBIX BOJH

10 10.3 OnexTpomarnutHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA

104 [IpakTrueckue paboThI:
W3ydeHne CBOWCTB AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TesneoHa

105 dwusnyeckne SIBICHUS B MPHUPOAE: ONOJIOTHYECKOe NEHCTBHE BUIUMOIO, yIbTpa-

(bHOJ'ICTOBOI‘O 1 pCHTICHOBCKOT'O HSHy‘{eHI/Iﬁ




106 TexHuuyeckre yCTpOUCTBA: UCIIOIB30BAHUE TIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
CBSI3U
CBETOBGIE SIBJIEHUA
11.1 JlydeBast Mosienb cBeTa. MICTOUHMKY cBeTa
112 IIpsimonuHENHOE pacpOCTpaHEHNE CBETA
11.3 Otpaxenue cBeTa. [1mockoe 3epkaio. 3aKOH OTpayKeHHsI CBETa
114 IIpenomnenue cBeTa. 3akoH NpenoMieHus cBeTa. [loHoe BHyTpeHHEe OTpaKeHUe
cBeTa
115 JIunza. Xon nmydeil B TnH3e
11.6 OnTrueckas cucremMa oToanmnapara, MUKPOCKOTIA U TEJIECKOTIa
11.7 I'ma3 kak onTuyeckas cucreMa. ban3opykocTs U TaTbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbIThl HptoToHA. C0XKEHUE CIEKTPaNIbHbIX
1BeToB. [lucnepcus cBeTa
11 [IpakTrueckue paboTHI:
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yIJla MaJeHusl.
Wzyuenne xapakTepUCTHK H300paskeHHS IIPEIMETA B ITIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH YTIIa MPEIOMIICHHS CBETOBOT'O JIy4a OT yTJIa IaJeHUS
11.9 Ha IPaHULE «BO3IyX — CTEKIION.
[omy4enue n3o00paxxeHUH ¢ MOMOIIBI0 COOMPAOIIEH JIMH3EIL.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS M OTNITHUECKON CHIIBI COOMPAOIEH JINH3BL.
OMBITHI 110 PA3TIOKEHUIO OEJIOr0 CBETa B CIEKTP.
OMnBITHI 10 BOCHPUSTHIO I[BETA IIPEAMETOB IIPU UX HAOIIOACHUH Yepe3 I[BETOBBIC
GUIBTPHI
11.10 @duznyeckue sBIeHUS B npupoe: 3atMenus ConHua u JIyHsl, BeTa Ten, ONTH-
Yyeckue sBiieHus B atMocdepe (1iBeT Heba, pedpakiius, paayra, MUPaXK)
11.11 TexHuyeckne ycTpoiicTBa: OYKHM, IEpUCKON, (HOTOANIApaT, ONTHUECKHE
CBETOBOJIBI
KBAHTOBBGIE SIBJIEHUA
121 OmnbiTel Pe3epdopna v nmnanerapHas MoJielib atoMa. Monenb atoma bopa
12.2 Hcnyckanue u norsiouieHue ceera atoMoM. KBanTsl. JIuHeHuaTbie CIEKTPbI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3ITydeHHS
12.4 Crpoenue aToMHOro sapa. HykimonHast MoJiestb aTOMHOTO siapa. M30Tomns!
12.5 PannoaktusHbIe ipeBpamenust. [Teprox momaypacmanaa aTOMHBIX siIep
12.6 SnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsI0BOT0 M MACCOBOTO YUCEI
12.7 OHeprus CBsI3M aTOMHBIX sijiep. CBsI3b MAaCCHI M SHEPTHU
12.8 Peaxiuu cuntesa u nenenwns saep. Mcrounnku sueprun CoiHIA U 3BE3NT
12 129 Snepnast sHepretuka. JleiicTBUe panMOAKTUBHBIX HW3JIyYEHUMM Ha JKUBBIC
OpraHNu3MBbI
[IpakTudeckue pabOTHI:
HaGronenne crutonHbIX ¥ TMHEHYAThIX CHEKTPOB U3ITyIeHHS.
12.10 Hccnenosanue TPEKOB: u3MepeHue SHEprHH JaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTorpadusiM).
W3mepenne pamoakTHBHOTO (oHA
dusnyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIN PaAMOAKTUBHBIN ()OH, KOCMU-
1211 YECKUE JIyYd, DPaJUOAKTHBHOE H3JIy4YE€HUE IPUPOJIHBIX MHUHEPAJIOB, I€iicTBHE
PaIMoaKTUBHBIX W3JTydeHHH Ha OPraHH3M YeJloBeKa
12.12 TexHuueckue yCTpOWCTBa: CHEKTPOCKOI, MHAUBUIYaJIbHBIA JO3UMETpP, Kamepa
Buiibcona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHNS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

1

[Monnmanue ponu (GU3NKK B HAYYHOH KapTHHE MHUpPA; CPOPMUPOBAHHOCTH 0a30BBIX
MPECTABICHUH O 3aKOHOMEPHOW CBS3U U MO3HABAEMOCTH SIBICHHU MPUPOJIBI, O POJIH
JKCIIEpUMEHTa B (HU3UKE, O cucTeMooOpasyromel ponu (GU3MKA B Pa3BUTHH
€CTECTBCHHBIX HAYK, TCXHUKH U TEXHOJOTHH, 00 3BOJIIONMH (HUIMUCCKUX 3HAHUA U UX
POJH B IIETIOCTHOW €CTECTBEHHOHAYYHOU KapTHHE MHpPA, O BKJIAJAe POCCHHUCKUX H 3a-
PYOSXKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBICHEHUE TIPOIIECCOB OKPYKAOIIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHUA 0 BUIaX MaTepuH (BEIIECTBO U IOJIE), O IBIKEHHUHU KaK CII0CO0€e CYIIeCTBOBAHMS
MaTepuH, 00 AaTOMHO-MOJEKYJSIPHOW TEOPHH CTPOSHHS BEHIECTBA, O (PH3HUECKOM
CYLIHOCTH SIBJIEHUM MpUPOIb! (MEXaHUUECKUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBaH-
TOBBIX); YMEHUE Ppa3NyaTh SBJICHUS MO OMHCAHUIO WX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOEe (U3HYecKoe SBJICHUE; YMEHUE
pacrio3HaBaTh HPOSBICHUE H3YYCHHBIX (PH3MUCCKUX SBICHUN B OKPYKAIOMIEM MHpE,
BBIJICTISIS] MX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU)

Brnanenne ocHOBaMH MOHATHIHOTO ammapara W CHMBOJMYECKOTO S3bIKa (PH3MKH U
WCTIONE30BAaHNE MX JJIS PElICHUs YIeOHBIX 3a7ad; YMEHUE XapaKTepH30BaTh CBOMCTBA
Te, GU3NIecKUe SBJICHUS U IPOIECChI, UCTIONB3YS (PyHIaMEHTAIbHbIE U SMIIMPUUYECKHIE
3aKOHBI

YMeHne omnuchiBaTh N3Yy4YCHHBIC CBOWCTBa Tell H (1)I/I3I/I‘-IGCKI/IG SABJICHUA, HUCIIOJIb3Yys
(bPISI/I‘ICCKI/Ie BCJIMYHHBI

Brnagenne ocHOBaMH METOZOB HAyYHOTO MO3HAHUSA C YYETOM COONIOAEHHS IPaBUIl
0e30IacHoro Tpy/ia: HabIroIeHNEe (PU3NUCCKUX SBJICHHM:

YMEHHE CaMOCTOSATENIFHO COOMPATh 3KCIIEPUMEHTATIBHYIO YCTAHOBKY M3 JaHHOTO Habopa
000pyIOBaHMS TI0 MHCTPYKIIMH, OITHCHIBATH XOJ OMBITA U 3aIMCHIBATh €r0 PE3yNbTAaTH,
(hopMyIHpOBATH BEIBOJIH;

NPOBEACHUE MPSMBIX W KOCBCHHBIX H3MEPEHHH (HU3MYECKUX BENUYMH: YMEHHUE
IUIAHUPOBATh M3MEPEHHsI, CAMOCTOSITEIEHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
[0 WHCTPYKLHH, BBIYUCIATh 3HAYEHUE BEIMYMHBI U AHAIU3UPOBAThH IOJIyYEHHBIE pe-
3yJIBTaThl C Y4ETOM 3aJJaHHOM IOIPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;

NPOBEICHUE HECJIOXHBIX OKCIEPUMEHTANbHBIX HCCIECJOBAHUN; CaMOCTOSITEIIHHO
coOnpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M IIPOBOJIUTH HCCIIEIOBAHHE MO MHCTPYKITHH,
NPEACTaBIATh IOJNyYCHHBIE 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHIE TaOJHIl
1 rpa)uKOB, YIUTHIBATh MTOTPEIIHOCTH, ACTATh BHIBOIBI [T PE3YJIHTATAM HCCIICTOBAHUS

[ToHnMaHue XapaKTepHBIX CBOWCTB (DM3UUECKUX MOAeeH (MaTepualibHas TOYKa,
abCcomOTHO TBEPJOE TENO, MOJIENH CTPOSHUS Ta30B, JKUAKOCTEH U TBEPABIX Te,
MJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsE MOJIE) b aTOMHOTO $/Ipa) U YMEHUE TIPUMEHSTh
HX JUIsl 00BACHEHHS (PU3HYECKHUX MPOIIECCOB

YMmeHne o0bACHATh (PU3MUECKUE MPOLIECCHI U CBOKMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTYyallui MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISIBISITh IPUYUHHO-
CJIEICTBEHHbIE CBA3M U CTPOUTH OOBSICHEHHWE C ONOpPOM Ha M3Yy4eHHBIE CBOMCTBa
(U3NYECKUX SIBICHUH, PU3NIECKHe 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMeHne pemarts pacuéTHble 3a1a4n (Ha 6aze 2 — 3 ypaBHEHUI), HCHONB3Ys 3aKOHBI U
(opMyIIbl, CcBA3BIBAIONINE (DH3WUYECKHE BEIWYMHBI, B YaCTHOCTH, 3alIMCHIBATH KPaTKOE
YCIIOBHE 33a4y, BBIABIATH HENOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXoauMbIe JUIS €€ peHICHUs, HCIIONB30BaTh CIPABOYHBIC JAHHBIC, IPOBOAUTH
pacuéThl ¥ OLEHUBATh PEATUCTUYHOCTD OIYYEHHOIO 3HAUEHUsI (PU3HUECKOI BEINUNHBI;
YMEHHE OIPeAeNIATh PasMepHOCTh (PU3MUYECKON BEIMYMHBI, TOJYYEHHON MPH pEelIeHNH
3a7a4u

YMeHne xapakTepu3oBaTh MPUHIUIBI TEHCTBHUS TEXHUYECKUX YCTPOHCTB, B TOM YHCIE
OBITOBBIX IPUOOPOB, U IPOMBIIIJIEHHBIX TEXHOJIOTUYECKHUX IIPOLIECCOB 110 UX OMUCAHHUIO,
HCTIONB3YSI 3HAHUSI O CBOMCTBaX (DPM3MUECKUX SBICHHH M HEOOXOOUMBIC (DHU3UIECKHE
3aKOHOMEPHOCTH




10 YMeHHue UCIOIb30BaTh 3HAHUS O (bI/I3I/I'-ICCKI/IX SIBJICHUSIX B MOBCEJIHEBHOM >KU3HM IS

obecrieueHust 6€30IaCHOCTH P 00PAIEHHH C OBITOBBIMU IPUOOPAMU U TEXHUYECKUMU
YCTPOHCTBaMH, COXPAHEHUS 3A0POBbS U COOIIOICHNS HOPM IKOIOTHYECKOTO TOBEACHHS
B OKpY)KaloIlleH cpejie; MOHNMaHHe HeOOXOUMOCTH IIPUMEHEHHS JOCTIDKEHUH (DU3UKH
U TEXHOJIOTHH AJIs1 pallMOHAJIBHOTO MPUPOAONONb30BaHUS

11 OneIT MOHWCKa, TpeoOpa3oBaHUs U NMPEACTAaBICHUS HWHPOpPMANUKd  (PHU3UUECKOTO

COJIEpIKaHMUSI c WCTOJIb30BAHUEM UH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH; YMEHUE OIIEHUBATH TOCTOBEPHOCTH IMONYYCHHOW MH(DOpPMAIUU Ha OCHOBE
MMEIOUIMXCSl 3HAHUMM U JONOJHUTEIbHBIX HCTOYHUKOB; YMEHHME HCIOJIB30BaTh IIpU
BEIIOTHEHWN YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JHTEpaTypy (u3mdeckoro
coJiepXKaHusl, CIIPaBOYHbIE MaTepUaibl, pecypchl ceTh VHTepHeT; BiageHne 6a30BbIMU
HaBBIKaMH TIpeoOpa3oBaHus MH()OpMANWU U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
YMEHHE CO34aBaTh COOCTBCHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE
WHPOPMAIIH U3 HECKOJIBKIX HCTOYHHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kona IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 MEXAHUWYECKHUE SBJIEHUA
1.1 Mexanunyeckoe JBIKeHHe. MarepuanbHas Touka. Crucrema otcyéra. OTHOCHTENIBHOCTD JIBUIKEHUS
1.2 PaBHOMepHOe 1 HepaBHOMepHOe JBIkeHHe. CpeHss ckopocTs. DopMyita Ayt BEIYMCIEHHs CpeTHer
ckopocTH: V = S/t
1.3 PaBHOMepHOE MpsMONKMHENHHOE NBIKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHH B Cllydae
PaBHOMEPHOTO TPSIMOJIMHEHHOTO IBIDKEHUS: ['paduKu 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIUU
CKOPOCTH, TIPOCKIIUH IEPEeMEHICHUS, ITyTH, KOOPIWHATHI IPH pPAaBHOMEPHOM IIPIMOIUHEHHOM
JIBIDKCHHUN
14 3aBHCHMOCTh KOODAWHATHI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBIKeHuST: OopMyIBl U TPOEKIINH MTEPEMENICHIUS, TPOSKIINH CKOPOCTH U TPOSKIINH YCKOPEHHS
IIPY PAaBHOYCKOPEHHOM MPSMOIMHEIHOM JBMbKeHUH: [ paduku 3aBUCUMOCTH OT BpEMEHH IS TPOCK-
LK YCKOPEHHMsI, IPOEKIMH CKOPOCTH, MPOSKIMH IepeMellIeHH s, KOOPAUHATHI IIPH PaBHOYCKOPEH-
HOM TIPSIMONMHEHHOM JIBHKEHUH
15 Coboanoe nagenue. opMyIibl, OMUCHIBAIOIINE CBOOOIHOE Ta/IeHUE TeJa 10 BEPTHKAIHU (JIBIKEHUE
TeJla BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3eMitH). [ padmku 3aBUCUMOCTH OT BPEMEHH TSI
MPOCKIIMU YCKOPEHUS, MPOEKIUH CKOPOCTH W KOOPAWHATHI IPH CBOOOTHOM MAICHUH Tela IO
BEPTUKAJIA
1.6 CKOpOCTh PaBHOMEPHOTO JIBIDKCHMS TeNa Mo OKpyxHocTH. HampaBnenue ckopoctu. @opmyna s
BEIYUCIICHUSI CKOPOCTH Yepe3 Pajiyc OKPY>KHOCTH W Tepuon oOparieHus: L{eHTpocTpeMuTensHOe
yckopeHue. HampapiieHHe LEHTPOCTPEMHUTENBEHOrO yckopeHus. Dopmyna Juisi  BBIYHCICHUS
yckopeHus:: @opMyiia, CBA3BIBAIOIIAS TIEPHOJT M YACTOTY OOpanIeHHUSI:
1.7 Macca. [TnotHOCTS BemecTBa. @opMyina Al BEIYUCICHHS TUIOTHOCTH:
1.8 Cuna — BexTopHas ¢usngeckas BenamunHa. CI0XKEHHE CUI
1.9 SBnenune nnepumu. Ilepsbiit 3akoH HproTOHA
1.10 | Bropoii 3akon HetoTona:CoHanpaBiieHHOCTh BEKTOpa YCKOPEHUS Tela M BEKTOpa CHJIbI,
JIESHCTBYIOIIEH Ha TEJI0
1.11 | B3aumopneiictBue ten. Tpetuii 3akoH HproToHa:
1.12 | Tpenue mokos u TpeHHE CKOJMBKEHH. DopMyla Ui BBHIUUCICHHUS MOMYJS CHIIBI TPEHUS CKOJIb-
KEHUsL:
1.13 | Hedopmanus tena. Yupyrue u Heynpyrue aedhopManui. 3aKoH yrpyro nepopmaryn (3akoH ['yka):
1.14 | BcemupHoe TATOTEHHE. 3aKOH BCEMHUpPHOTO TAroTeHHs: Cuia TSHKECTH. YCKOpEHHE CBOOOIHOTO
nageHus. @opmyiia JuTst BEIMUCIESHUSI CHITBI TSHKECTH BOIM3H mMoBepxHOCTH 3emin: F = mg.J[Brkenue
raneT Bokpyr Connia. [TepBas kocMuueckast ckopocts. HeBecoMOCTh 1 mmeperpysku
1.15 | Umnynbc Tena — BekTopHas pu3nyeckas BenmuunHa. MMiynbe cucteMsbl Tell. I3MeHeHue uMIyJibea.
Nmmynbe cumbl
1.16 | 3akoH COXpaHEHHUs] IMITYJIbCA JUTS 3aMKHYTOH CHCTEMBI Tel: PeakTHBHOE BIKEHHE
1.17 | Mexanudeckas padora. @opmyia JJist BEIYUCICHUS paObOThl CHITbI: MeXxaHn4ecKast MOITHOCTb:
1.18 | Kunerndeckas u NOTeHIMANbHAS dHeprust. Dopmynia s BEIYUCICHUS KHHETHISCKOW DHEPTUH:

Teopema 0 kKMHEeTHUECKOH 3Heprun. Popmyna AJis BEIYUCIEHHS TOTEHLMAIBHON SHEPruu Tea,
HOIHATOIO HaJ 3eMIIEN:




1.19

Mexannueckas sHeprus: 3aKOH COXpaHEHHs MEXaHU4eCKOH sHepruu. Gopmyina A1 3aKoHa
COXpaHEHUs] MEXaHUYEeCKOW YHEPTUU B OTCYTCTBHE cuil TpeHusi: E = const. [IpespaieHue
MEXaHWYECKON SHEPruu NPU HAJIUUUU CUJIbI TPEHMUSL.

1.20

ITpocThie MeXaHU3MBI. «30JI0TOE MPaBUIO» MeXaHHKd. Peraar. Moment cuibl: M - Fl. Venosue
paBHoBecus pbruara: [lonBrxHbIN 1 HenoABMKHBIH 0510ku. KITJ] mpocThIX MeXaHU3MOB

1.21

Hasnenune tBEpAoro tena. Gopmyia Ui BEIYUCICHUS JaBleHus TBEpIOro Tena: JlaBieHue rasa.
AT™MocdepHoe naBiieHne. 'unpocraTuueckoe faBlieHne BHYTpH xkuakocti. Gopmyna ams
BBIUNCIICHHUS IaBJICHHsI BHYTPU JKUIKOCTU:

1.22

3akoHn [lackans. ['mapaBnudeckuii mpecc

1.23

3aKkoH ApXI/IMeIla. ¢)0pMyJ1a JUIA OIIpEACIICHUS BBITAJIKUBAIOIIEH CHUIJIbI, I(CI\/IICTBYIOHICI\/’I Ha T¢JIO,
HOprméHHOC B JKHJKOCTb WJIY ra3: Y clioBHe IiaBaHus Tena. [lnaBanue CyA0B U BO3AYXOIIJIABAHUC

1.24

MexaHnndeckue KoyeOaHus. AMIUIUTY/a, TIEPUOJ W JacToTa KonebaHuil. @opmyia, CBA3bIBAIOIIAS
4acTOTY M NEPUOJ KOJeOaHHH:

1.25

MatemaTHiyecKuid M PYKMHHBIN MasTHUKH. [IpeBpanieHne SHeprun pH KoJieOaTeIbHOM JABHKEHUH

1.26

3aryxatonie koiebanus. BeiHykeHHBIe KoneOanus. Pesonanc

1.27

MexaHU4eCKHUe BOJHBI. HpOI[OJ'H)HI)Ie U TOTICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTb pacrpocCT-
PaHCHUA BOJIHBI!

1.28

3ByK. ' poMKOCTB 1 BBIcOTa 3ByKa. OTpaskeHHe 3BYKOBOI BOJIHBI Ha TpaHUIe ABYX cpel. HdpasByk
U YJIBTPa3BYK

1.29

Tpaxmuueckue pabomoi

W3mepeHne cpeqHeil MIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBL, XKECTKOCTH MPYXKUHBI; KO-
(umeHTa TpeHHsl CKOJBKEHHUS; paOOThl CHIIBI TPEHHS, CHJIBI YIPYTOCTH; CpeIHEHl CKOpOCTH
JBWOKCHUST OpycKa 10 HAaKJIOHHOW IUTOCKOCTH; YCKOpPEHHs Opycka MpH IBUKCHHU 10 HAKJIOHHOW
IJIOCKOCTH; YaCTOTHI U MEpPHOAa KOJIeOaHWH MaTeMaTHYeCKOro MasiTHUKA; YacTOThI U MepHoAa KO-
nebaHuil IPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBL, ACHCTBYIOIIETO Ha phlyar; paboThl CHIIBI YIPYTO-
CTH IIPH MOABEME IPy3a C IIOMOIIBIO HEITOABIIKHOTO OJIOKA; pabOThI CHITBI YIPYTOCTH TIPH MOIBEME
rpy3a ¢ MOMOIIBIO MOJIBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUIIBI OT 00BEMa MOTrpy>KEHHOM YacTH Tesa U OT IJIOT-
HOCTH YKUJIKOCTH; HE3aBUCHUMOCTH BBITAIKHBAFOIIEH CHITBI OT MACCHI TEJa; CHIIBI TPEHHUS CKOJIBKEHHS
OT CWJIbl HOPMAJBLHOTO JABJICHUS M OT POJia IMOBEPXHOCTH, CHJIBI YINPYTOCTH, BO3HHKAIOIICH
B IIPY)KHWHE, OT CTENeHW JedopMalvi MPYKUHBI, yCKOpeHHs Opycka OT yrila HakJOHa Hampas-
JISIONIei; Ieproia (4acTOThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpHUoia KoeOaHui
MPY>KHHHOTO MAasTHHUKA OT MAacChl Ipy3a M )KECTKOCTH IMPYXXHUHBI; HCCICIOBAHHE HE3aBUCHMOCTH
neproa KoJieOaHUK HUTSHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka ycioBHsl paBHOBECHS pbluara

1.30

Dusuveckue a61eHUsL 8 npupode.‘ NpUMEPBI IBMKCHUA C PA3JIMIHBIMHU CKOPOCTSIMHU B JKUBOH M He-
JKHBO IIpupoac, HeﬁCTBHe CUJIbl TPCHUA B IIPUPOAC W TCXHUKEC, IPUIIMBBI XU OTJIMBBI, IBHXKCHHEC
mianet CoJHeuHOM CHUCTEMbI, pCAKTUBHOC IBUKCHUC )KMBbIX OPTaHN3MOB, pblYaru B TCJIC YCJIOBCKA,
BJIMAHUC aTMOC(i)epHOFO JaBJICHUsA Ha YKUBOH opraHusm, IIJiaBaHUC pI)I6, BOCIIpUATUE 3BYKOB
JKUBOTHBIMH, 3EMIICTPACCHUC, celicMUUYecKue BOJIHBI, I[YHaAMH, X0
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Texnuueckue ycmpoticmea: CIUAOMETP, NaTUUKU MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, TUHAMO-
METp, MOIINITHIKH, PAKeThl, phIYar, MOABMKHBIN U HETIOBIDKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTD,
MIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONTNECS COCYIBI, YCTPOHCTBO BOAOIPOBOIA, THAPABINICCKHUI
mpecc, MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOH HACOC, apeoMETp, 3XOJIOT, UCTIOIB30BaHUE
YIBTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC  ITOJIOKCHHS MOJ'ICKYJ'ISIpHO-KI/IHeTI/I'-IeCKOI\/'I TEOpHUU CTPOCHUA BCIICCTBA. Mogaenu
TBépZ[OFO, KUIAKOro u F33006p33HOFO COCTOSIHUM BEIIECTBA. KpI/ICTaHHI/I‘ICCKI/IC )41 aMop(beIe TCa

2.2

JBmxenne dactull BemiectBa. CBs3b CKOPOCTH BIKEHHS YaCTHII C TeMIiepaTypoi. bpoyHoBckoe
IBIDKeHHE, T dy3us

2.3

CMaunBaHue U KallWJIISIPHBIC ABJICHUS

24

TeruoBoe pacipeHie 1 CKaTue

2.5

TemnnoBoe paBHOBECHE

2.6

Brytpennsist saeprusi. Pabota u Temionepeaya Kak croco0bl H3MEHEHHS BHYTPCHHEH dHEpruu

2.7

Buapl TeIIonepeaain: TCIJIOIIPOBOAHOCTb, KOHBCKIUS, U3JIYyUCHHUC

2.8

HaneBaHI/Ie 1 OXJIAXACHUC TCII. KonndecTBo TEMIOTHI. VaenbHas TEII0EMKOCTb:

2.9

3aKoH cOXpaHEeHHs SHEPTHHU B TEIUIOBBIX IpoIieccax. Y paBHEHHE TEIUIOBOTO OalaHca:




2.10

Hcnapenue u konpaeHcauus. M3MeHeHHe BHYTPEHHEH 3HEpPruu B INPOLECCE UCIAPEHUS] U KOH-
neHcaunn. Kunenue sxunkocti. Y penpHast TeII0Ta napoodpasosanusi: L = Q/m

2.11 BnaxxHoCTh BO31yXa

2.12 | IlnaBnenue w KpucTautu3anus. V3MeHeHWEe BHYTPEHHEW SHEPrHU TNPH IUIABJICHHHM M KPHCTAI-
JU3aluK. Y IeNIbHAs TeII0Ta IJTaBIeHHS:

2.13 | BHyTpeHHss SHEPIys CropaHus TOILIMBA. Y AeIbHas TEIUIOTa Cropanus Tormmsa: ¢ = Q/m

2.14 | Ilpunumns! paboTs! Teruiosbix asurareneid. KI1J1 TenmioBoro neuraresns

2.15 | IIpaxmuyeckue pabomuol
Wzmepenne yaenpHON TEITOEMKOCTH METAJUTMYECKOTO IMIMHIPA; KOJIMYECTBA TEIUIOTHI, MOIY-
YEHHOT'O BOZOH KOMHATHOM TeMIlepaTypsl (PMKCHPOBAHHON Macchl, B KOTOPYIO OIYIIEH HarpeThIid
OWINHP; KOJINYECTBA TEIUIOTH, OTIAHHOTO HATPETHIM IFIMHIAPOM, TOCIE OMYCKAaHHS €r0 B BOAY
KOMHATHOH TeMIepaTypsl; OTHOCHUTEIHHOW BIAKHOCTH BO3IyXa; YAENbHOW TEIUIOTHI IUIABICHUS
npaa. ccnemoBanne W3MEHEHUS TEMIIEpaTyphl BOJBI TIPU  PA3NIUYHBIX YCIOBHAX, SBJICHUS
Tem1000MeHa IPH CMEITMBAHNH XOJIOJHOU M TOpsIel BOBI; MPOIiecca NCIAPSHHUS

2.16 | Qusuueckue asnenus 6 npupooe: TIOBEPXHOCTHOE HATSHKEHUE U KAIMIUIIPHEBIE SBICHUS B MIPHUPOJE,
KpHCTaJUIBI B IpUpoAe, uzinydeHue ConHIa, 3aMep3aHue BoJ0EMOB, MOPCKHE OpH3bI; 00pa3oBaHue
POCHL, TYMaHa, UHEes, CHera

2.17 | Texnuyecxkue ycmpoticmea: KaWULIPEl, TPUMEPH HCIOJIb30BAaHUS KPUCTAIUIOB, >KUIKOCTHBIN
TEPMOMETP, IaTYHK TEMIEPATYPHI, TEPMOC, CUCTEMa OTOIICHHUS JOMOB, THIPOMETPHI, IICUXPOMETD,
mapoBas TypOWHA, TBUTATEIh BHYTPEHHETO CTOPAHUS

3 SJIEKTPOMATHUTHBIE SIBJIEHUA

3.1 OnexTtpuzanus Ten. [{Ba Bua SJIEKTPUUECKHUX 3apsI0B

3.2 BsaumozeiicTere 3apsHkeHHBIX Tell. 3akoH Kyiona

3.3 3aK0oH COXpaHEeHUs MEKTPUIECKOTro 3apsaa

3.4 OnexTpuueckoe mnoje. Hanpsok€HHOCTh AMeKTpHYeckoro mous. [IpHHIMIT CYNepro3uIuy dIIeKT-
pHUYECKHX IoJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenu snextpuueckux 3apsanoB. JleHCTBHE UIEKTPUYECKOTO IMOJIS HA AIIEKTPUYECKUE 3apsbl.
ITpOBOHUKY U TUDJIEKTPUKH

3.6 [TocTosHHBIN dekTpudeckuii TOK. JlelicTBrs anekTprueckoro Toka. Crna Toka. Hanpspkenue. | =
g/t ,U=A/lq

3.7 DIeKTpHYECKOe COMPOTHUBIIEHHE. Y IeIbHOE dIIeKTprIecKoe conpotusienue: R = pl/S

3.8 3akon Oma uist yaacTka ssekrpuaeckoii reru: | = U/R

3.9 ITocnenoBaTenpHOE coeAMHEHNE TPOBOJHUKOB: [lapasiensHoe coeTMHEHHE POBOAHUKOB PABHOTO
conpotuBieHus: CMeIaHHbIe COSANHEHNS IPOBOTHIKOB

3.10 | Pabora u MomrHOCTH nekTprudeckoro Toka. A = Ult, P = Ul

3.11 | 3axon Ixxoyns — Jlenna:

3.12 | OmeiT DpcTena. MarHuTHOE TOJIE IPSIMOTO IPOBOTHIKA C TOKOM. JIMHUM MarHUTHOW HHIYKITHH

3.13 MarsuTHoOE 110J1¢ IOCTOSIHHOrO MaruuTa. B3aumoieiicTBre TOCTOSIHHBIX MarHuToB

3.14 | [leiicTBHEe MarHUTHOTO IOJISl HA TIPOBOJTHHUK C TOKOM

3.15 Omnpitel @apajes. SABiaeHue anexkTpoMarHuTHON nHAYKIMK. [IpaBuno Jlenma

3.16 | Ilpaxmuueckue pabomol
H3mepeHue 31eKTpUYecKoro CONPOTHBIEHHS PE3UCTOPA; MOITHOCTH JJIEKTPHIECKOTO TOKa; pabOTHI
ANEKTPUIECKOTO TOKA.

HccrenoBanue 3aBUCHMOCTH CHIIBI TOK2, BOSHHKAIOILETO B TPOBOIHHUKE (PE3UCTOPBI, JIAMIIOYKA), OT
HaNpsDKEHUST HAa KOHIAX MPOBOAHWKA; 3aBHUCHMOCTH CONPOTHBIICHHS OT MJIMHBI MPOBOIHHUKA,
TUTOIIAJIN €T0 TOIIEPEYHOTO CEYEeHHS 1 YAETbHOTO COMTPOTHBIICHUS.

[IpoBepka mnpaBuia Al 3JIEKTPUUYECKOTO HAMNPSIKEHUS MPU  TOCIEIOBATEIbHOM COETUHEHUH
MPOBOJHHUKOB; WpaBWJIA IS CHIBl JNEKTPHYECKOTO TOKAa MpPU MApAIDICTHHOM COCTUHCHUH
MIPOBOJHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 | Qusuueckue ssnenus 6 npupode. HIEKTPUUECKUE SBICHUS B aTMOc]epe, IIIEKTPUIECTBO JKHUBBIX
OPTaHM3MOB, MATHUTHOE ITOJIE 3eMITH, IPpei( TOII0COB, POIIb MATHIUTHOTO TIOJIS [UTS KU3HU Ha 3eMIte,
MOJIIPHOE CUSIHUE

3.18 | Texnuueckue ycmpoticmea: 3IMEKTPOCKOII, aMIIEPMETP, BOIIBTMETP, PEOCTAT, CUETUHK HIICKTPHIECKOM
SHEPTUH, D3JICKTPOOCBETHTENBHBIC MPUOOPHI, HATPEBATENBHBIC JICKTPOIPUOOPHI  (IIPUMEPHI),
ANIEKTPUYECKUE MPEAOXPAHUTEIH, JIEKTPOMATHHT, JJICKTPOJBUTATElIb MOCTOSHHOTO TOKAa, I'CHE-
paTop MOCTOSIHHOTO TOKa

3.19 | DnekTpoMarHuTHBIC BOJHEL [1IKaa 2IeKTpOMarHUTHBIX BOJH

3.20 | JlyueBas mozenb ceta. [IpsMonmHEHHOE pacipocTpaHeHHE CBeTa

3.21 | 3akon oTrpaxkeHus cera. [Limockoe 3epkaio




3.22

HpeJ’IOMJ’IeHI/Ie CBeTa. 3aKOH IMMPEJIOMJICHHUA CBETA

3.23 | Jucnepcus ceta

3.24 | Jlunza. Xox styueii B tuaze. PokycHoe paccrostHue auH3bl. OnTrndeckas cua gua3si: D = 1/F

3.25 | I'mas xak ontuyeckas cucteMa. OnTHdecKkre npuOOophI

3.26 | IIpaxmuueckue pabomul
N3meperne onTHYECKO CHITbI cOOMparomel JTHH3bI; (POKYCHOTO pacCTOSHYS COOMPAIONICH JIMH3BI
(0 CBOWCTBY paBEHCTBA Pa3MEpOB IMpEaMETa W H300paKeHHs, KOTrJa MPEAMET PACIO0KEH B
JBOMHOM (POoKyce), IToKa3aTels MpeJoMIICHHS CTSKIIA.
HccnenoBanue cBoiicTBa H300paskeHUs, TOJTYISHHOTO C TIOMOIIBIO COOMPAIOIIEH JIMH3bI, H3MECHCHHUS
(hOKYCHOTO PaCCTOSIHUS IBYX CJIOKEHHBIX JIMH3; 3aBHCUMOCTH YTJa MPEIOMIICHUS CBETOBOTO JTyda
OT yIJia MaJICHUsI Ha TPAHMIE «BO3JYX — CTEKIIO»

3.27 | Qusuueckue s6nenus ¢ npupooe: 3armenns: Conrna u JIyHbI, IIBeTa TEJ, ONTUYECKHUE SIBICHUS B aT-
Mocepe (uBeT Heba, pedpakius, pagyra, MUPax)

3.28 | Texnuueckue ycmpoiicmea: 04KH, IEPUCKOT, (hoTOANIApAT, ONTHICCKAE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHUA

4.1 PagnoaktuBHOCTE. Anibha-, 6eTa-, raMMa-u3inydeHus. Peakuuu anbda-u Oeta-pacnaga

4.2 OmniTel Pesepdopna no paccessHuro anbga-yactuil. [nanerapHas Moieinb aToMa

4.3 Cocras aToMHOroO sipa. M30Tons!

4.4 [Teprox monypaciaja aTOMHBIX siIep

4.5 SnepHble peakiyi. 3aKOHBI COXPAaHEHHUS 3apSTOBOT0 H MACCOBOTO YHICEI

4.6 Qusuueckue s61eHust @ npupode: SCTECTBEHHBIN paJNOAKTUBHBIN (OH, KOCMUYECKHUE JIy4IH, PaJnuo-
aKTHBHOE M3ITyYCHUE TMPUPOIHBIX MHHEPAIOB, NEHCTBHE PAIHMOAKTHBHBIX M3ITyYCHNH HA OPTaHI3M
YeJI0BeKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHAWBUAYaIbHBIA 103UMETp, kKamepa BuiibcoHa, saepHas

SHEPreTHKA

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VYEHUKA

Ousuka, 7 wimace/ WM. Ilépeiukun, A.W. HWBaHoB, 0a30BbIii ypOBEeHb, 3-€ U3IaHUE
nepepaboranHoe, Mocksa «IIpocsemienne» 2023.

Ousuka, 8 wimace/ WM. Ilépeiukun, A.W. HBaHoB, 0a30BbIii ypOBEeHb, 3-€ U3IaHUE
nepepabotanHoe, Mocksa «IIpocsemenney» 2023

Ousuka, 9 wimace/ WM. Ilépeiukun, A.W. MBaHoB, 0a30BbIii ypOBEeHb, 3-€ U3IaHUE
nepepabotanHoe, Mockaa «IIpocsemenne» 2023

HNuTtepHeT pecypcsl

METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA

Ousnka, 7 wimace/ WM. Ilépemmkun, A.W. WBaHoB, 0a30BbIii ypOBEHb, 3-€ W3IaHUE
nepepaboranHoe, Mocksa «IIpocBemnienue» 2023.

Ousnka, 8 wimace/ W.M. Ilépemukun, A.M. MBaHoB, 0a30BbIii ypOBEHb, 3-€ U3IaHUE
nepepabotanHoe, Mocksa «lIpocsemenney 2023

Ousnka, 9 wmace/ WM. Ilépemukun, A.M. MBaHoB, 0a30BbIii ypOBEHb, 3-€ U3/IaHUE
nepepabotanHoe, Mocksa «IIpocsemienney» 2023

Coopnuk 3amad o ¢usuke 7-9 xnacc A.B. T1€ppimkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
HHTepHeT pecypcesl

OBOPYJOBAHUE
BupryanpHas madoparopust
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