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JInuHOCTHBIE, IPeIMeTHbIE U MeTAINpPeIMeTHbIe Pe3yJIbTaThl 0CBOEHUSsI Y4eOHOT 0
npeaMera

JlesTenbHOCTh yuHTeNnsl B OOy4eHHM (U3MKE B MOJHOM IIKOJE JO0JDKHA OBITh HaIpaBlieHa Ha
JOCTHUXKEHHUE 00YJaIOIIUMUCS CICIYIOMNUX JHYHOCTHBIX Pe3VJIbTATOB!

e B [IEHHOCTHO-OPUEHTHPOBAHHOM Cpepe — UyBCTBO FOPJAOCTH 32 POCCHHUCKYIO (PU3NYECKYIO HAYKY,
OTHOIIEHHE K (HU3UKEe KaK JIJIEMEHTY OOIEeYeIOBEYECKOM KYNbTYpbl, TYMaHU3M, IOJOKUTEIbHOE
OTHOIIEHUE K TPYIY, LIENCYCTPEMIICHHOCTb;

e B TPYIOBOM cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaibHEHIIEH 00pa3oBaTEIHHOM
TPACKTOPHUU B COOTBETCTBUU C CO6CTB€HHLIMI/I HHTCpECaMU, CKIOHHOCTAMU U BO3MOKHOCTAMU,

e B II0O3HABATEIbHOU cdepe — MOTuBalLUs 00pa30BaTENbHON JEATEIBHOCTH, YMEHHUE YIPABIATh
CBOEH I103HABATEIbHON JEATENbHOCTBIO, CaMOCTOATEIBHOCTh B NPUOOPETEHHMH HOBBIX 3HAHUH H
IIPAKTUYECKUX YMEHUM.

B oGmacT mpeAMeTHBIX PEe3y/IbTATOB YUHUTEINb IPEIOCTABIAET YICHUKY BO3MOXKHOCTh Ha CTYIIEHU
IIOJIHOTO 00111eT0 00pa30BaHUs HAYUUTHCS:

* B IIO3HaBaTeJbHOU cdepe: AaBaTh ONpEENICHUs M3yYCHHBIM MOHSATUSM; Ha3blBaThb OCHOBHBIE
IIOJIO)KEHUSI M3Y4YEHHBIX TEOPUW M THUIOTE3; OIUCHIBATH M JIEMOHCTPALMOHHBIE M CAaMOCTOSITEIBHO
IIPOBEJICHHBIE IKCIEPUMEHTBI, UCIOIb3YsI ISl 3TOTO PYCCKUM SI3bIK U SA3bIK (M3MKU; KIacCU(PUIUPOBATDH
U3yueHHble OOBEKTHl W SBIEHUS; JAeNaTh BBIBOJABl M YMO3AKIIOUEHHsS W3 HAOJIOJCHUHA, H3YYEHHBIX
¢u3NyeCcKUXx  3aKOHOMEPHOCTEH, IPOTHO3UPOBAaTh BO3MOXKHBIE  PE3YJbTAaThl; CTPYKTYpHUpPOBATh
M3YYCHHBII MaTepuan, HHTEpIPEeTUpoBaTh (GU3MUECKY0 HHGPOpPMALMIO, MOJYYEHHYIO M3 JPYTHUX
HMCTOYHUKOB; MPUMEHSATHh NPUOOPETEHHbIE 3HAHUS MO (U3MKE AN pelleHUs NPaKTHYECKUX 3ajad,
BCTPEYAIOIIUXCS B IMOBCETHEBHOM >KHU3HH, JJIs1 0€30MacCHOTO MCIOJIb30BaHUS OBITOBBIX TEXHHUYECKUX
YCTPOMCTB, pallMOHAIBHOIO IPUPOJIONIOIB30BAHNUS U OXPAHbI OKPYXKAIOLIEH cpebl;

* B IICHHOCTHO-OPHEHTAIMOHHOW cdepe: aHaIM3UpOBaTh M OICHMBATH MOCIEACTBHS IS
OKpy)Xaroliel cpenbl OBITOBOH ¥ TMPOM3BOJICTBEHHOW JIEATEIHHOCTH YEJOBEKa, CBSI3aHHOW C
UCIOJIb30BaHUEM (PU3MUECKUX TMPOIIECCOB;

* B TPYZIOBOM cdepe: MPOBOAUTH (HPUZNIECKHUIA IKCIIEPUMEHT;

= B cdepe (U3NYECKOH KyJAbTYpHI: OKa3bIBaTh MEPBYIO TNOMOIIL MPH TPaBMax, CBSI3aHHBIX C
71a00paTOPHBIM 000PYIOBaHHEM M OBITOBBIMU TEXHUYECKHUMHU YCTPOICTBaMHU.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU OCBOCHMs BBITYCKHUKAaMU II0JHOM IIKOJBI IIPOrPAMMBI IO
(bU3HUKe SABISTIOTCS:

e JMICIIOJIb30BAHUC yMCHI/IfI W HAaBBIKOB Ppa3JIMYHBIX BHU0B MMO3HaBaTEILHOM ACATCIIBHOCTH,
IMPUMCHCHUC OCHOBHBIX MCTOAOB IMO3HAHUA (CI/ICTGMHO-HH(i)OpMaHHOHHBIﬁ aHajlin3, MOACIHWPOBAHUC U
T.,Z[.) AJIL UBYUYCHUS pa3JIMYHBIX CTOPOH OKPY)KEIIOH_ICP'I HeﬁCTBHTCHLHOCTH;

e UCTIOJIb30BAaHNUE OCHOBHBIX MHTEJUICKTYAJIBHBIX OIEparwii: GopMyIupOBaHUE TUIIOTE3, aHAIN3 U
CUHTE3, CPaBHEHHE, 0000IICHUE, CUCTEMATH3aIHsI, BBISIBICHUE IPUYUHHO-CIICJACTBEHHBIX CBSI3€H, MMOUCK
aHaJIOTOB;

e YMEHHE T'€HEpUPOBATh UJIECH U ONPEAECISATh CPECTBA, HEOOXOIUMBIE JUISl UX pealu3allii;

e YMCHHUC OIPCACIATh HCIU KU 3aJa4u ACATCIBbHOCTH, BBI6I/IpaTB CpCIACTBa pcain3alnuu I.[CJ'IGI71 n
MMPUMCHATH UX HA IIPAKTUKC,

e UCIIOJIb30BAaHUE PA3JIMYHBIX UCTOYHUKOB JJIS MOJIydyeHUs! pu3nyeckoil nudopmanuy, NTOHUMaHUue
3aBHCUMOCTH COZICPKaHUs U (POPMBI IPEICTABICHUS HHPOPMALIMH OT LI KOMMYHHUKAIMK U aJipecaTa.

e OBJIaJICHUE HAaBBIKAMHM CAMOCTOSITEJILHOTO NMPUOOPETEHHsI HOBBIX 3HAHWM, OopraHu3anuu yueOHOI
NEATEIIbHOCTH, IOCTAHOBKU €€, IUIAHUPOBAHMs, CAMOKOHTPOJIS U OLEHKH pe3yJbTaTOB CBOEH
NEeATEIbHOCTH, YMEHUS MTPEABUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JACHUCTBUM;

® pa3BUTUC MOHOJIOTHYECKON U ﬂHaJIOFquCKOﬁ p€un, YMCHHUEC BbIpaXXaTb CBOW MBbICIU H
BBICJTYIIIMBATDH CO6CC€I[HI/IK3,, MMOHUMATDb €ro TOYKY 3pCHUS,



® YMCHHC pa60TaT1> B I'pylIi€ C¢ BBIIIOJHCHHUEM Pa3JIMYHBIX COLMUAJIBbHBIX pOJ'IGfI, OTCTanBaTh CBOH
B3IV AbI, BECTU JUCKYCCHUIO.

INVIAHUPYEMBIE PE3YJIBTATbBI U3YUEHUSA YYEBHOI'O IPEIMETA

Mexanuyeckue siBJeHUSs
BbINyCKHUK HAYYUTCH:

* pacro3HaBaTh MEXaHUYECKUE SBJICHHUA U OOBSCHATH HA OCHOBE MMEIOIIUXCS] 3HAHWH OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SBJICHUI: paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEHHOE
JBIDKEHUE, CBOOOIHOE TajJIeHUe TeJl, HEBECOMOCTh, PABHOMEPHOE JIBI)KCHHE TI0 OKPY>KHOCTH, WHEPIIUS,
B3aMIMOJICHCTBUE TeJ, Tepeaavya JaBJICHUS TBEPIABIMH TeJIaMHU, JKUIKOCTSIMH U Ta3amu, aTMochepHoe
JaBJieHWE, TJIABaHHWE TeJ, PABHOBECHE TBEPJBIX Tel, KojeOaTelbHOEe IBIKEHHE, PE30HAHC, BOJHOBOE
JIBIDKCHUE;

* ONUCHIBATh H3Y4YCHHbIE CBOMCTBA TEI M MEXaHUYECKHE SIBICHMS, MCIONb3Yys (pusmueckue
BEJIMYUHBI: MYyTh, CKOPOCTb, YCKOPEHHE, Macca Tejia, IJIOTHOCTh BEIIECTBA, CHUJIA, JAaBICHUE, UMITYJIbC
Tela, KUHETHYeCKas »JHEprus, IOTCHIMaIbHAas »JHEPrusi, MeXaHudyeckas padoTa, MeXaHUYecKas
MotiHocTh, KII/] mpocToro mexanusma, cuiia TpeHHsI, aMILTUTY/1a, IEPUOJT U YAaCTOTa KOJEOaHUH, JyTMHA
BOJIHBI U CKOPOCTh €€ PacHpOCTpaHEHHs; MPHU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUECKHI CMBICH
UCTIOJIb3YEMBIX BEJIMUWH, X 0003HAUCHUS W CJIMHUIIBI U3MEPECHUS, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PM3UYECKYIO BEJIMUMHY C JPYTUMH BETUUMHAMY,

* aQHAJIM3WPOBATH CBOWCTBA TEJ, MCXaHWYECKHUE SIBJICHHSI M TPOIECCHI, UCTIONB3Ys (hHU3HUECKUe
3aKOHBI M MPUHIIMIIBI: 3aKOH COXPAHEHHUSI YHEPTHUM, 3aKOH BCEMHUPHOIO TATOTEHUSI, PAaBHOJCUCTBYIOIIAS
cuna, I, II u III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs MMIyJbca, 3akOH ['yka, 3akoH Ilackains, 3akoH
ApxuMena; Ipu 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTEMaTHUYECKOE BBIPAKECHHUE;

¢ pas3jim4aTb OCHOBHBLIC IIPHU3HAKHW H3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOI[GJIeﬁi MaTcCpuajibHasd TOYKa,
HHCpLMAaJIbHAA CUCTEMA OTC‘léTa;

* pemaTh 3aJa4d, HCIONB3yd (U3MYECKUE 3aKOHBI (3aKOH COXPAaHEHHs] SHEPrHH, 3aKOH
BCEMHUPHOI'O TATOTEHUsA, NpuHUMUI cynepno3uuuu cui, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
uMITynbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna) U (GOpMYyIbI, CBS3bIBAtONIHE (HU3HUCCKHC
BEJTMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, TUIOTHOCTh BEIIeCTBA, CUJIA, JaBICHUE, UMITYIbC
Tela, KUHETHYeCKas »DSHEprus, IOTCHLMaJbHAas »JHEprusi, MexXaHudyeckas padoTa, MeXaHUYecKas
MoiHocTh, KITJ[ mpoctoro mexaHusma, cuia TpeHUS CKOJIBKEHHUS, aMIUIUTYAA, IEPUOA M 4YacToTa
KoJieOaHuM, JUIMHA BOJIHBI U CKOPOCTh €€ pachmpoCTpaHEHUs): HAa OCHOBE aHAlM3a YCJIOBHS 3aJ1auu
BBIJICNIATh (PU3NUECKHUE BEIUYMHBI U (POPMYIIbI, HEOOXOAUMBIE /ISl €¢ PEeIeHUs], U IPOBOJAUThH PACUETHI.

BI)IHYCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHLCH:

* HCIOJIb30BAaTh 3HAHMUS O MEXaHWYECKUX SIBIICHUSX B MOBCEIHEBHOW JKU3HU AJIA 0OECIICUCHUS
0€30MacHOCTH TpHU OOpallleHHH ¢ TpUOOpaMHU W TEXHUYECKUMHU YCTPOMCTBAMH, IS COXpaHEHUS
3JI0pPOBbSI U COOTIOICHHUS HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEH cpee;

¢ INPpUBOAUTH IPHUMEPHI MPAKTHYCCKOI'0 HCIIOJIb30BaHUA (1)I/ISI/I‘IGCKI/IX 3HAaHHH O MEXaHHMYECKHUX
SABJICHUAX U (bHBH‘-ICCKI/IX 3aKOHaXx; HMCIIOJb30BaHUA BO300HOB/ISIEMBIX HCTOYHHUKOB OHCPIUu,
9KOJOTHYCCKHX HOCJ'IeI[CTBI/Iﬁ HCCIIEAOBAHNA KOCMHUYCCKOI'O IMPOCTPaHCTBA,

* pasnuyaTh TPAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXPaHEHUS] MEXaHWYECKON YHEPIHH, 3aKOH COXPAHECHUS UMITYJIbCa,
3aKOH BCCMHUPHOTI'O THI‘OTCHI/DI) " OIrpaHUYCHHOCTD UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB (BaKOH FyKa, 3aKOH
Apxumena u 1ip.);

° HpI/IéMaM IIOHCKa M (I)OpMyJ'II/IPOBKI/I A0Ka3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 W TCOPECTUYCCKUX
BBIBOAOB Ha OCHOBC OMIIMPHUYCCKHU YCTAHOBJICHHBIX (1)8.KTOB;



* HaXOJMTb aJ€KBATHYIO IPEJIOKEHHON 3a/1aue (PU3MUECKyI0 MOJIENb, pa3peuiaTbh npooaemMy Ha
OCHOBE MMEIOIIMXCA 3HAHUM MO MEXaHUKE C MCIOIb30BAHHEM MATEMaTUYECKOro amnmapara, OLleHUBAaTh
PEaNbHOCTb MOJTYYEHHOTO 3HaYeHUs] PU3NUECKON BEJTMUHHBI.

TenoBble ABJIeHNA
BbInyCKHUK HAYYMTCH:

* pacro3HaBaTh TEIUIOBBIC SIBICHUS M OOBSACHATH HA OCHOBE HMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX sABJIEHUN: Tuddy3us, u3mMmeHeHue oobeMa TeJl NMPU HarpeBaHUU
(oxnaxkaenuu), OoOINbIIas CKMUMAEeMOCTh Ta30B, Majas CXKUMAeMOCTh JKHUIKOCTEH W TBEPIBIX TeT;
TEIUIOBOE PaBHOBECHUE, MCIApPEHUE, KOHJCHCALlMs, IUIABJICHHE, KPUCTAJUIM3alus, KUIIEHUE, BIaKHOCTh
BO3/yXa, pa3IMUHbIE CIIOCOOBI TETIONEpeIayu;

* OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIIONB3Ys (PU3MUECKHUE BEITMUUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHS, TEMIIEPATYypa, YAEIbHas TEIIIOEMKOCTh BEIIECTBA, YAEIbHAs
TEIUIOTa IUIaBJIEHUS U TNapooOpa3oBaHuUs, yJelbHas TEIUIOTAa CrOpaHus TOIUIMBA, KO3(PPHUIMEHT
MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBUTaTeNs; MPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCIOJIb3YEMBIX BEJIMUYWH, UX 0003HAUEHUS U €IMHUIIBI U3MEPEHUS, HaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE
TaHHYIO0 (PU3MYECKYIO BEIMYUHY C JPYTUMHU BeTMYUHAMH;

* QHAJIM3UPOBATh CBOMCTBA TeJ, TEIUIOBBIC SBJICHMS U MPOLECCHI, UCIONb3Ys 3aKOH COXPAHEHUS
SHEPIHH; PA3NYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MATEMAaTHYECKOE BBIPAKEHHE;

¢ pas3jindaTb OCHOBHBIC IIPU3HAKHU Moz[eneﬁ CTPOCHHA I'a30B, H(HHKOCTCﬁ n TBépI[I)IX TCII,

* pemiath 3aa4d, MUCIOJB3YyS 3aKOH COXPAaHEHHs PHEPTUU B TEIUIOBBIX Mporeccax, (HopMydsl,
CBSI3bIBalOIME (PU3NYECKHE BEIMUYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, TemIeparypa,
ylenbHas TEIUIOEMKOCTh BEILECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS W IAapoOOpa3oBaHWUs, yJelbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KO3((UIMEHT MOJE3HOro AEWCTBUS TEMJIOBOIO JIBUTaTels): Ha OCHOBE
aHaJM3a yCJIOBUS 3a[aui BBIICIATH (DU3MYECKHE BETMUMHBI U (DOPMYITBI, HEOOXOIUMBIE /ISl €¢ pelIeHus,
Y TIPOBOJIUTH PACUETHI.

Bbll'[yCKHHK MOJYYUT BO3MOKHOCTb HAYYUTLCH:

* HCIONb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSAX B IOBCEJHEBHOM JKHM3HM A oOecredeHus
0€30MacCHOCTH TpU OOpalIeHWH ¢ TPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMHM, ISl COXPaHEHUS
3J10pOBbsI M COOJIIOIEHUST HOPM 3KOJIOTMYECKOT0 MOBEJCHHS B OKPYXKAIOIIEH cpesie; MPUBOAUTE TPUMEPHI
AKOJIOTMUECKUX TOCIEeACTBUN paboThl aABUrareneil BHyTpeHHero cropanus (/IBC), temnoBeix u
THJIPO3JIEKTPOCTAHLIUH;

¢ MNPUBOJAUTHL MPHUMEPBI MPAKTUYCCKOTO HCIIOJIb30BaAHUA (i)I/ISI/I‘ICCKI/IX 3HAaHWM O TEINIOBEIX
SIBJICHHUAX,

* pas3inyaTh TpaHUIbl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHMMAaTh BCEOOILMH XapakTep
(byHIaMEHTAIBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpPaHEHHS SHEPrUU B TEIJIOBBIX Ipolieccax) H
OTPaHNYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

° HpI/IéMaM IIOHCKa M (I)OpMyHI/IpOBKI/I A0Ka3aTCJIbCTB BBIJIBUHYTBIX THIIOTC3 U TCOPCTUUCCKHUX
BBIBOAOB Ha OCHOBC SMIIMPHUYCCKHU YCTAaHOBJICHHBIX (i)aKTOB;

* HaXOJUTh aJICKBATHYIO MPEJIOKEHHOHN 3a7aue (U3NYECKYI0 MOJElb, pa3pelaTh npodieMy Ha
OCHOBE MMEIOIIUXCA 3HAHUH O TEMJIOBBIX SABJICHHSX C MCIIOJIB30BAaHHMEM MAaTEMaTHUYECKOrO ammapaTta u
OLIEHUBATh PEATHLHOCTH MOJYYCHHOTO 3HAUCHUS (PU3HMUECKOM BETMUMHBI.

DJleKTpuYecKre 1 MATHUTHbBIE SIBJICHUSA
BbINyCKHUK HAY4YUTCH:

* pacro3HaBaTh 3JEKTPOMArHUTHbIE SIBICHUS U OOBSICHATH HA OCHOBE HMEIOUIMXCA 3HAHHUN
OCHOBHBIC CBOMCTBa WJIM YCIOBHUS MPOTEKAHHWS 3TUX SIBJICHUM: 3JICKTPU3ALMUS TEJ, B3aUMOJCHCTBUE
3aps0B, HArpEBaHUE MPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs UHIYKLMS,
JNEUCTBME MArHUTHOrO IOJS HA MPOBOJHHUK C TOKOM, HPSMOJMHEWMHOE pacHpOCTpPAaHEHHUE CBETAa,
OTPAXKEHUE U NPEIIOMIIEHHE CBETA, JUCIIEPCUsl CBETA;



* ONKCHIBATh U3yUYCHHBIE CBOWCTBA TEJ U DJIEKTPOMATHUTHBIE SIBICHHUS, UCIONb3Yys (U3NUYECKUE
BEJIMYMHBL: DJJEKTPUYECKUM 3apsAl, CHJIa TOKa, DJJIEKTPUUECKOE HANpsDHKEHHE, JJIEKTPUYECKOE
COIIPOTHBIICHHE, YIEIbHOE COINPOTHBIECHUE BEIIECTBA, pabdoOTa TOKAa, MOIIHOCTh TOKa, (DOKYCHOE
paccTosiHMEe M ONTHUYECKas CHJa JIMH3BL, MPU ONHCAHWU TMPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUECHUS U €IMHUIBI U3MEPEHUS; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3MYECKYIO BEIMYUHY C JPYTUMHU BeJMUUHAMM;

* AaHalIu3upoBaThb CBOMCTBA TCJI, OJCKTPOMArHuTHBIC ABJICHUA W TIPOLCCChI, HCIIOJIb3YyA
(bu3MUYeCKre 3aKOHBI: 3aKOH COXPaHEHUs IJIEKTPUIECKOro 3apsiaa, 3akoH OMa JUIs ydacTKa IeTH, 3aKOH
Jxoyns—IJleHua, 3akoH TPSMOJMHENHOTO pacHpOCTPAHEHUSI CBETA, 3aKOH OTPAKECHHS CBETA, 3aKOH
MPEIOMIICHUSI CBETA; MPU ITOM pPA3IMYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTeMaTHYECKOe
BBIpaXCHHE;

e pemarth 3aJaud, UCMONB3ysd (u3udeckue 3akoHbl (3akoH Owma IS ydacTKa IenH, 3aKOH
Jxoyns—IJleHna, 3akoH TPSMOJMHEHMHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPAKEHHS CBETA, 3aKOH
NPeJOMIICHUSI CBETa) U (OPMYIIbI, CBA3BIBAIOIIME (DU3UYECKHE BEIMUYMHBI (CHUJa TOKA, DJIEKTPUUECKOE
HaMpsDKEHUE, JJIEKTPUYECKOe COMPOTUBICHHUE, YAEIbHOE CONMPOTHBIEHHE BEIIeCcTBa, paboTa TOKa,
MOIIHOCTh TOKa, (POKYCHOE PacCTOSHUE M ONTHYECKasl CHUjia JIMH3BI, GOpPMYIIBl pacuéra dJIEKTPHIECKOTrO
COTIPOTUBIICHUS TPHU TIOCTENIOBATEIbHOM U MapajuIeIbHOM COEJUHEHHHM IPOBOJHUKOB); HAa OCHOBE
aHaJ3a yCJIOBUS 3a7[aui BBIACNIATH (PU3NUYECKHE BETMYHUHBI U (POPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHus,
Y TIPOBOJIUTH PACUCTHI.

Bbll'[yCKHI/IK IMOJYYHUT BO3MOXKHOCTD HAYYHTHCH:

* HCHOJb30BAaTh 3HAHMS 00 OHIEKTPOMATHUTHBIX SBIEHUSX B IIOBCEAHEBHOM KHM3HM s
obecrieueHnss 0€30MAaCHOCTH TPU OOpAIIEHWH C TPUOOpPaMHU M TEXHHUUECKUMH YCTPOWCTBAMH, ISt
COXPAHEHMs 3/I0POBbs U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO TMOBE/IEHUS B OKPYKaIoLIeH cpene;

* TpPUBOAUTH MPHUMEPHl  MPAKTHYECKOTO  HCIOJNB30BaHMA  (U3UYECKUX  3HAHUA O
3JIEKTPOMATrHUTHBIX SBICHUSAX;

* pa3inyaTh TPAHUIBI MPUMEHHUMOCTH (U3MUYSCKHX 3aKOHOB, TIOHMMATh BCEOOIIHMH XapakTep
byHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXpPaHEHHUs OJJIEKTPUYECKOro 3apsiia) U OrPaHUYCHHOCTh
WCIIO0JIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa 1t ydacTka 1emnu, 3axoH Jxoyns—IJlenna u ap.);

* mpuéMaM TIOCTPOEHUs (U3HYECKHX MoJenel, Moucka M (OpPMYIUPOBKU JOKA3aTEIIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB HA OCHOBE 3MIIUPUYECKH YCTAHOBJIEHHBIX (PaKTOB;

¢ HaXOIUThb aJICKBATHYHO npe):[nox(eHHoﬁ 3aJa4c (1)I/I3I/IIIGCKYIO MOZCIJIb, pa3pelIaThb HpO6J’I6My Ha
OCHOBC HMMCIOIIMUXCA 3HaHU 00 SJICKTPOMArduTHBIX ABJICHUAX C HCIIOJIB30BAHUEM MATCMATHUYCCKOI'O
arrapara v OUCHUBATh PCAJIBHOCTD MMOJYUYCHHOT'O 3HAYCHUA (bPISPI‘-IGCI(OfI BCJIIMYMHBEI.

KBanToBble siBJIeHUSA
BbInyCKHUK HAYYHTCS:

¢ pacro3HaBaTb KBAHTOBBIC SBJICHUA U O0BACHATL HAa OCHOBE HMCIOIINXCA 3HAaHUM OCHOBHEBIC
CBOMCTBa WU yCJi0BUA NPOTCKAHUSA 3THUX SIBIICHUI: €CTECTBEHHAS U HCKYCCTBCHHAA PaJUOAKTHBHOCTD,
BO3HHUKHOBCHHE JTUHEHIATOIO CIICKTpa U3JIYYCHHA,

* ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS, WCTONB3YyS (U3MUECKHUE BEIUYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBeTa, NEepUoj Mojypachnajia; MNpu ONHCAHHU
MPABUIIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT HCIIOJB3yEeMbIX BEIWYHH, MX OOO3HAUEHUS U €IUHUIIBI
U3MEpEeHus; YKas3blBaTh (POPMYJIbl, CBS3BIBAIOLIME JAaHHYIO (U3WYECKYIO0 BEIWYHHY C JPYTUMU
BEJMYMHAMH, BBIYHCISATh 3HAUYCHHUE (PU3NYECKONW BEIMYUHBI, * aHAIM3UPOBATH KBAHTOBBIC SIBICHUS,
UCTIONB3YSl (PU3MYECKHEe 3aKOHBI W TMOCTYNATHl: 3aKOH COXPAaHEHHUS DSHEPIrUH, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAHEHWs] MacCOBOIO 4YMCJIA, 3aKOHOMEPHOCTH U3Iy4YEHHs U
MOTJIOLIEHUS CBETa aTOMOM;

¢ pa3in4aTb OCHOBHBLIC MPU3HAKN HHaHeTapHOfI MOACIN aTroma, HYKHOHHOfI MOACIN aTOMHOIO
Aazpa,

* IPUBOAUTH TPHUMEPHl TMPOSBICHUS B IPUPOAE M INPAKTHYECKOTO HCIOJIb30BAHHUS
PagUOaKTUBHOCTH, AAEPHBIX U TEPMOSAAEPHBIX PEAKLUN, IMHENYATHIX CIIEKTPOB.



BI)IHYCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHLCH:

* HCIIOJIb30BaTh IOJYYECHHbIE 3HAHMA B MOBCEIHEBHOW XHM3HHM MpU OOpaIleHuu ¢ mpudopamu
(cueT4MK HMOHU3HUPYIOIIMX YACTUL, AO3UMETP), Uil COXPAHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

® COOTHOCHUTB DHEPTUIO CBA3H ATOMHBIX AACP C He(i)eKTOM MacCCHI;

* NPUBOJUTH MPUMEPHI BIMUSIHUA PAAUOAKTUBHBIX M3JIYUYEHUW HA )KUBbIC OPraHU3Mbl, IOHUMATh
MPUHIIMI AEHCTBUS JO3UMETPA;

* TMOHUMAaTh DSKOJOTHYECKHUE TMPOOJIEMBbl, BO3HUKAIOIIME TIPU HCIOJIB30BAHUU ATOMHBIX
ANEKTPOCTAHIIMKA, W TYTH pEIIeHUs OSTUX MpoOJeM, MEePCHEKTUBBI HCIOJb30BAHMS YIPABISIEMOIO
TEPMOSIEPHOrO CUHTE3A.

Conep:xanmne y4eOHOr o nmpeamMera

10 kace
OcHOBHBIE 0CO0CHHOCTH (PM3NYECKOr0 METO/1A MCCJIeJOBAHUSA
®u3uka 1 no3HaHue Mupa. YTo Takoe MeXaHHKaA.
Mexanuka

Mexanuueckoe JBMKCHME M €ro  BHIbL. OTHOCHTENBHOCTh MEXAHHYECKOrO JBUKCHHSA.
[IpsimonuHeiHOE paBHOYCKOpeHHOe JBukeHue. IlpuHiun ortHocurenbHocT [anmunes.  3akoHBI
OuHaMHUKU. BcemupHoe Tsarotenue. 3akoHbl COXpaHEeHUs B MexaHuKe. IIpenckasarenpHas cuiia 3aKOHOB
MeXaHUKU. Vcronp30BaHNEe 3aKOHOB MEXAHUKH 11 OOBSICHEHUS ABMXKCHHSI HEOSCHBIX TeJ ISl pa3BUTHUS
KOCMUYECKHUX UCCie0BaHui. | paHUIbl IPUMEHUMOCTH KJIACCHYECKON MEXAHHKHU.

Jlabopamophwvie pabomoi:
W3y4eHune 3aKkoHa COXpAaHEHUS] MEXaHMUYECKOM SHEPTUH.
MouexyasipHas pusznka

Bo3HUKHOBEHHE ATOMUCTHYECKOW TMIIOTE3bl CTPOEHUS BEIECTBA M €€ JKCIEPUMEHTAJIbHBIE
noka3atenbcTBa. AOCONIIOTHAsE TeMIeparypa Kak Mepa CpeAHEW KMHETUYECKOW 3HEpruH TEIUIOBOTO
JBYKCHMST YacTHIl BellecTBa. Moxenp HjeanbHOro rasa. JlaBieHue rasa. YpaBHEHUE COCTOSHHUSA
uaeanbHoro raza. CTpoeHne u CBOMCTBA XKUJKOCTH, TBEPAOIO TENA.

3aK0HBI TCPMOAUHAMUKHU. H€O6paTI/IMOCTI) TCIIOBBIX ITPOLECCOB. TemnoBsie ABUTaTC]IM U OXpaHa
OKpY>Karollei Cpeabl.

Mogenbs cTtpoenus xuakocteil. Mcnapenue u kunenue. HacwimenHslii nmap. BiakHocTh BO3ayxa.
Kpucrannuueckue u amopdHble Tena. YpaBHEHHE TEIIOBOTIO OasiaHca.

Jlabopamopnas paboma:
OnsiTHas poBepka 3akoHa [ eii-Jlroccaka.
DJIEeKTPOAMHAMM KA

DOneMEeHTapHbIM  3NEKTPUYECKUH  3apsil. 3aKOH  COXPAHEHMS  AJIEKTPUYECKOro  3apsja.
DnexTpuueckoe Mnose. JNEKTPUUYECKUI TOK. 3aKOH KyJoHa. HampskeHHOCTb 3JIEKTPUYECKOTO IOJISL.
[Mpuniun  cyneprno3unuu  nojei. IIpoBOgHMKM B 3JIEKTPOCTaTUYECKOM moiyie. JIM3IeKTpuku.



[onspuzanus nuANeKTpUKOB. [loTeHIMANBHOCTD 3JE€KTpocTaTudeckoro nojs. IloTeHnnan m pazHOCTb
MOTEHLIUAJIOB. DJIEKTPOEMKOCTh. KOoHIeHCaTOPBHI.

3akon OMa mig nosnHou nenu. ConpoTuBieHue. DiekTpudeckue nenu. CoequHeHus: MPOBOIHUKOB.
PaboTa 1 MOIIHOCTE TOKa. DJIEKTPOABIKYIIAS CUjla. DICKTPUUSCKUN TOK B Pa3IMUHBIX CpeIax.

Jlabopamopnas paboma:
M3y4eHue mociae10BaTeIbHOTO U MapauIeIbHOTO COSIMHEHHS IPOBOTHUKOB

I/I3MepeHHe BHC nu BHYTpeHHeI‘O COHpOTI/IBHeHI/IH HNCTOYHHUKA TOKA.
11 kiaacce

DJIeKTPOAMHAMHUKA

MarautHoe mosie TOKa. JIeWcTBME MArHUTHOTO IIOJS HA JBWXKYIIMKCA 3apsa. SIBieHue
3JEKTPOMarHUTHOM MHAYKIMH. [IpaBuno Jlenuna. B3auMocCBsA3b 35I€KTpUUECKOr0O U MArHUTHOTO MOJIEH.
Camounaykuusi. UHIyKTUBHOCTh. MarHUTHBIE CBOMCTBA BEIIECTBA. DJIEKTPOMArHUTHOE TTOJIE.

JlabopamopHvie pabomoi:

HaOmronenne neiicTBUS MAarHUTHOTO II0JIST HA TOK.
N3ydenue siBneHUs 3IEKTPOMArHUTHON UHAYKIIUH.
Kose0anus v BOJHBI

Mexannueckue KosebaHus: CBOOOIHBIE KoNebaHus. MaTemMaTuueckuii MasTHUK. ['apMoHMUYECKHe
KojieOaHus. AMIUIMTY/a, MEePUOJ, YacToTa M (a3a KojeOaHui. BeIHYyXIeHHbIC KoJieOaHus. Pe3oHaHC.
ABTOKOJIEOaHMS.

DnekTpuueckue KonebaHus: CBOOOMHBIE KojebaHus B KonebarenbHOM KoHType. [lepuon
CBOOOJHBIX 3JEKTPUUECKUX KoseOaHui. BeiHyxkeHHble Kosnebanus. IlepeMeHHbI 3eKTpUUeCcKHiil TOK.
AxTHBHOE COIIPOTUBJICHUE, €MKOCTb W HHAYKTUBHOCTH B L€ IECPEMCHHOTIO TOKaA. Pe3onanc B
AJIEKTPUYECKOW LIETH.

[IpousBoacTBO, mepenaya W MOTpeOJICHHE SIEKTPUYECKON SHepruu. [ eHepupoBaHHe HHEPTUU.
Tpanchopmatop. [lepenaya 3meKTprUIECKOM SHEPTHH.

Mexannyeckue BoaHbl. lIpogonbHble W momnepeuHble BoOJIHBL J{nuHa BosiHBL.  CKOpOCTH
pacrpocTpaHeHHs BONHBI. 3BYKOBBIe BONHBL MHTepdepernus BonH. [Ipuanun [roiirenca. Judpaxims
BOJIH. OJEKTPOMArHuTHele BOJHBL. (CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJH. [IpuHIMN paagHOCBS3H.
Tenesunenue.

Ontuka

CaeToBBIC JTyud. 3aKOH MpenomiieHus cBeTa. [lomHoe BHyTpeHHee oTpakenue. [Ipuszma. opmyna
TOHKOW NUH3EI. [TomyueHnue n300paxeHus ¢ TOMOIIbIO JTHH3BL. CKOPOCTh CBETA  METOIbI €€ H3MEPEHUSI.
Hucnepcusi cBeta. Wutepdepenmus cseta. KorepentHocts. [udpakums cseta. [dudpaximonHas
pemretka. [TonepeunocTts cBeToBbIX BONH. [lonmsipu3zanus cBeta. [llkana s1eKTpoMarHuTHBIX BOJH.

Jlabopamophvie pabombi:

I/I3MepeHHe IMoKasaTeiid IMpEJIOMIICHUA CTCKIIA.



OnpeneneHre ONTHYECKON CHITBI U (POKYCHOTO PACCTOSTHUS COOMPAIOIIEH JIMH3HI.
OCHOBBI CIIENHMATBHOI TEOPUH OTHOCUTEJIbHOCTH

[loctynatel Teopun otHocuTenbHOCTU. [IpuHIMI OTHOcUTenbHOCTH OiHIITENHA. [locTosHCTBO
CKOpOCTH cBeTa. PensituBrcTckas 1uHaMuka. CBA3b Macchl U SHEPIUU.

I/I3J'[y‘-lel-ll/lﬂ H CIIEKTPbI

Bugsl usnyuenuii. ctounnku cBeta. CriektpanbHblil ananus. MadpakpacHoe, yabTpaduoneToBoe
U PEHTIeHOBCKOE n3inydeHus. [llkana 3neKTpoMarHuTHBIX BOJIH.

Jlabopamopnuie pabomoi:
HaGntoaeHue criionHoro 1 JMHEHYaToro CeKTpos.
KBanrtoBas ¢usuka

CBeToBBIC KBaHTHI: TerioBoe wu3nyueHue. llocrossnHas Ilmanka. ®Dotorddexr. VYpaBHeHue
Oiinmreiina g goroaddexra. Poronsl. OnbiThl JIeOenesa u Basuiosa.

AtomHas ¢usmka: crpoenue aroma. Onbitel Pesepdopma. KBanrossie noctynatel bopa. Moaens
atoma Bogopona mno bopy. Tpymnoctu Teopuum bopa. KBantoBas mexanmka. I'mmote3a ae bpoiins.
Kopnyckynsipao-BosiHOBO#M Ayanusm. Judpaxius 31ekTpoHoB. Jlazepsl.

@du3uka aToMHOrO spa: METOAbl PETHCTpalMM JJIEMEHTapHbIX YacTul. PaauoakTuBHBIE
npeBpalieHus. 3aKOH paJuOaKTUBHOIO pacmaja M ero cTraTucTuueckuil xapaktep. IlporoHHO-
HEUTPOHHAS MOJENbh CTPOSCHUS aTOMHOro sapa. JlepexkT mMacc u sHeprus CBA3M HYKIOHOB B sIIpe.
Jlenenue u cuntes saep. AnepHas sHeprernka. GuU3uka d3J€MEHTApHBIX YaCTHLL.

TeMmaTH4eckoe IJIAHUPOBAHUE

10 xaacc
Paszgen Kos-Bo yacos
OcHoOBHBIE 0CO0€HHOCTH (PU3MYECKOT0 METO/Aa 1
Hccjie0BaHuA
Mexanuka 24
MouJiekyJasipHasi pusznka 21
DJIeKTPOANHAMHKA 24
Bcero 70
11 knacc
Paznen Koa-Bo yacos
DJIeKTPOANHAMMKA 13
Kone0anus u BOTHBI 22
OnrTuka 13
DJieMeHThI TEOPUH OTHOCHTEJILHOCTH 2
N3ay4deHue u cieKTpbI 3
KBanToBas ¢pusnka 15
Bcero 68
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