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IosicHUTEIBLHAA 3ANNCKA

Pabouass mporpamma 1o yuebHOMy mnpeaMeTy «®PHU3MKa» COCTaBlieHA HAa OCHOBE
aBropckoil mporpammsl A.B. Ilepsimknna, H.B. ®unonosny, E.M., I'yrauk «lIporpamma
OCHOBHOTO 0011er0 obpazoBanus. duzuka. 7-9 knacee», Ipoda, 2013 1.

Ha peanu3zanuio JgaHHOW NporpamMMbl, COIVIACHO Y4YeOHOMY IUIaHY YUYPEKIACHHUS,
OTBOJUTCS 2 Yaca B HeAero, 238 4acoB B I'oJI.

Ucnonszyemble yueOHuku: dusnka: yueOnuk pist 7 kmacca / Ileppiikun A.B. — M.:
«poda», 2016 r. dusuka: yuebnuk mia 8 knacca / Ileppimkun A.B. — M.: «/Ipoda», 2017 r.
®duszuka: yueonuk mis 9 kimacca / [epeimkun A.B. — M.: «JIpoday, 2018 .

1. Ilnannpyemble pe3yabTaThl OCBOCHHSI Y4eOHOI0 peaMeTa

IIpeameTHbIe pe3yabTaThl

Yyamuiicss HayuuTCs:

- IOHUMATh (PU3NYECKUE TEPMUHBI: TEJIO, BEIIECTBO, MAaTEPHS,

- TPOBOJUTH HAOMIOACHUS (DU3MUECKUX SIBICHUN; MU3MEPSTh (DU3MUECKHE BEITHUMHBI:
paccTosHuE, TPOMEKYTOK BPEMEHU, TEMIIEPATYPY;

- OIPEJIENSTh LIEHY JIeJCHUS IKaIbl IPUOOpa C Y4eTOM MOTPEUTHOCTH U3MEPECHHS,

- OCO3HAThH POJIb YUEHBIX HAIllEH CTpaHBI B PA3BUTUNA COBPEMEHHON (DM3WKH M WX BKJIAJI B
TEXHUYECKUW U COLIMAIBHBIN ITPOrpecc;

- mpuéMaM TIOMCKa H (OPMYJUPOBKU JIOKA3aTEIIbCTB BBIABUHYTBIX THUIOTE3 W
TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DaKTOB.

Yyawuica noayuum 603MONHOCMb HAVHUMbCA '

- HCIIOJIB30BaTh 3HAHUA O (1)I/ISI/IT-IGCKI/IX SIBJICHUAX B HOBCGJIHGBHOﬁ KU3HU I
obecriedeHns1 6€30MaCHOCTH MIPU OOPAIEHUH C TPUOOPAMU U TEXHUYECKUMH yCTPOHCTBAMH, JIJIsS
COXPAHEHHUs 3/10pPOBbs U COOJIIOJICHUS HOPM 9KOJIOTUYECKOT0 MIOBEACHUS B OKPYXKAIOILEH Cpeie;
NPUBOUTH NPUMEPHl MPAKTUUYECKOTO HCHOJIB30BAHMSA 3HAHUU O (U3MUECKUX SIBICHUSIX U
(bu3NYeCKUX 3aKOHAX.

IlepBoHauya/jibHbIE CBe/IeHUSI 0 CTPOEHUH BelllecTBa

Yyamuiics Hay4nuTCs:

- TMOHUMaThb U OOBACHATH (uznueckue siBieHus: nupdysus, Oonblias CKUMAEMOCTb
ra3oB, Majasi C’KUMaeMOCTb KHUAKOCTEN U TBEPABIX TE;

- TIOJIb30BAThCS OSKCIEPUMEHTAIBHBIMU METOJaMH HCCIIEIOBaHUS MpPH ONpeAesieHUU
pa3MepoB MaJjbIX TEJ;

- IIOHMMAaThb MPUYUHBI OPOYHOBCKOTO [IBHXKEHHS, CMAayMBaHHs W HECMayMBaHUS Te;
pasiauuus B MOJIEKYJISIPHOM CTPOCHUU TBEPJBIX TeEIl, )KMJIKOCTEHN U ra3oB;

- monb3oBatbes CU U mepeBOOUTh €IWHUIBI HW3MEpeHUs (U3NYECKUX BEIWYUH B
KpaTHBIE U JI0JIbHBIE €INHULIBI.

Yuyawuuca noryuum 603MO0HHOCMb HAVIUMbCA:

- UCIIOJIb30BaTh IMOJyYCHHbIC 3HAHUS B MOBCEIHEBHOM XH3HM (OBIT, SKOJIOTHUS, OXpaHa
OKPY KaIOIIIECH CPEIbI).

- pasnuuaTh TPAHHUIBI MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, TMOHUMATh BCEOOIIHIA
xapaktep (yHIaMEHTAIbHBIX (PU3NUECKUX 3aKOHOB U OTPAaHMYEHHOCTh UCIOJIb30BaHUS YACTHBIX
3aKOHOB.

B3aumMonencTBuda TEJI
Yyamumiics Hay4YuTCs:



- IOHUMATh U OOBSACHATH (PU3MUECKUE SBJICHUS: MEXaHUYECKOE JBIKECHHE, PABHOMEPHOE
1 HEpaBHOMEPHOE JIBUKEHUE, UHEPIIHS], BCEMUPHOE TATOTEHUE;

- MU3MEpATh CKOPOCTh, Maccy, CHIy, BEC, CHIy TPEHHMS CKOJIbKEHUS, CHIy TpPEHHS
KaueHus, 00beM, MJIOTHOCTh Teja, PAaBHOJAEHUCTBYIONIYIO JIBYX CHJI, JEHCTBYIOIIMX Ha TENO U
HAIPAaBJICHHBIX B OJJHY U B IPOTUBOINOJIOXKHBIE CTOPOHBI;

- UCHOJb30BaTh  OKCIEPUMEHTAJIbHBIE  METOJbl  HCCIIEOBAaHMS  3aBHUCHMOCTH:
IIPOMJEHHOIO MyTH OT BPEMEHH, YAJIMHEHUS NPY>KUHBI OT NPUIIOKEHHONW CUJIBI, CHJIBI TSXKECTH
Tela OT €ro Macchl, CUJIbl TPEHHUS CKOJBXKEHHSI OT TUIOIIATU CONPHUKOCHOBEHHS TEI U CHIIBI,
MPHKUMAIOLIEH TEJIO K MOBEPXHOCTH (HOPMaIbHOTO JIABJICHUS);

- MOHUMATh CMBICI OCHOBHBIX (PM3MYECKHX 3aKOHOB: 3aKOH BceMupHOro TtaroreHus,
3aKko0H ['yka;

- BBITOJIHATD PAacyeThl IPU HAXOXKJIEHUU: CKOPOCTH (CpeHel CKOpOCTH), IMTyTH, BPEMEHH,
CHJIBl TSDKECTH, Beca Teja, IUIOTHOCTH Tena, oOo0beMa, MacChl, CHIbl YIPYrocTH,
PaBHOJEHCTBYIOLIEH ABYX CHJI, HAIIPABJICHHBIX 110 OJHOW MPSMOM;

- HaXOJUTh CBSI3b MEXAY (U3MUECKUMH BETUUMHAMM: CHIION TSHXKECTH M MacCod Tea,
CKOPOCTH CO BPEMEHEM M ITyTeM, IUIOTHOCTH TeJla C €ro MacCoi M 00bEMOM, CUIION TAKECTH U
BECOM TeEJa;

- NEPEeBOJUTH (PU3NYECKHE BEINYUHBI U3 HecucTeMHbIX B CU 1 Hao0opoT.

Yyawuiica noavuum 603M0d#HOCMb HAVIUMBbCA

- TOHMMATh TPUHUUIBI JIEUCTBHS JIUHAMOMETpPA, BECOB, BCTPEUANOIIUXCA B
MMOBCETHEBHOM KU3HU, U CITOCOOOB obecreueHns 0€30MacHOCTH TP UX HUCITOJIH30BAHUY;

- UCIOJNIL30BaTh TMOJYYCHHBIC 3HAHUS B MOBCEAHEBHOW >KM3HH (OBIT, SKOJOTHS, OXpaHa
OKPYIKaIOIIEH Cpeibl);

- pa3nuyaTh TPAHUIBI MPUMEHHUMOCTH (PHU3UYECKHX 3aKOHOB, IMOHHMATh BCEOOIIUit
xapakTep GyHIAMEHTAIBHBIX (PU3UYECKUX 3aKOHOB M OTPAHMYCHHOCTh MCIIOJIB30BAHMS YaCTHBIX
3aKOHOB.

JlaBJjieHMe TBEPABIX TeJl, dKMAKOCTEH U ra3oB

Yyanuiicss Hay4YHTCS:

- TIOHMMAaTh W OOBSACHATH (PU3UYECKHE SBICHUS: aTMOCHEpHOE [aBJCHHE, JaBIICHUE
ra3oB, XHUIKOCTEH W TBEPIbIX TeJ, ITJIaBaHWE TEJ, BO3IyXOIUIaBaHWE, PACIOJIOKEHUE YPOBHS
KHUIKOCTEH B COOOIIAIONINXCS COCYaX, CYIECTBOBAHUE BO3IYIIHOW 000I0YKH 3eMITH, CIIOCOOBI
YBEITUYCHUS U YMCHBIIICHHS JTaBJICHUS;

- U3MepATh: aTMoc(epHoe MaBICHHE, TaBICHHE XUAKOCTH U Ta3a Ha JHO U CTCHKHU
cocyna, CuiIy ApxuMmena;

- TOJIb30BAThCA JKCHEPUMEHTAIBHBIMM METOAAMH HMCCIIECOBAHUS 3aBUCUMOCTH: CHIIbI
Apxumena oT oObeMa BBITCCHEHHOM TEJIOM BOJbI, YCJIOBHM IUTABAaHUS TEI B KUIKOCTH OT
JEHCTBUS CUJIBI TSDKECTU U CUJIBI ApXUMea;

- BBITIOJHATH PACUETHI JJIs HAXOXKICHUS: JABICHUS, JIABJICHHS >KHJIKOCTH Ha JTHO U
CTEHKHU COCyJAa, CWJIbl ApXHMMela B COOTBETCTBHM C IOCTABJICHHOW 3aJaueld Ha OCHOBAaHUU
HCIIOJIb30BaHUs 3aKOHOB (DU3HKH.

Yuawuiica noavuum 603M0dCHOCMb HAVYUMbCSA

- WCTOJb30BaTh 3HAHUS O (U3MYECKUX  SBICHUAX B TOBCEAHEBHOW KU3HU IS
obecrniedeHus: O€30MaCHOCTH MPU OOPAIEHUH ¢ TPHOOPaMU U TEXHUYECKUMH YCTPONUCTBAMH, TSI
COXpaHEHUS 37]0POBbS M COOJIIOICHUS] HOPM DKOJIOTHYECKOTO TTOBEJICHUSI B OKPYIKAIOIICH cperie;
MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIONB30BAHUS 3HAHUN O (DU3MUECKUX SBICHUSAX H
(bu3NYeCKUX 3aKOHAX.

PabGora u MOIIHOCTB. JHEPrus
Yyamuiicss HayYuTCs:



- MIOHUMATh U OOBSICHATH (PU3UUECKHE SBJICHUS: PABHOBECHE TN, MPEBpAIICHUE OJHOTO
BH/1a SHEPTHUH B JIPYTOM;

- U3MEPATh: MEXaHUYECKYI0 paboTy, MOIIHOCTh, Twieuo cuibl, KIIJ[, moTeHnuansHyo u
KHHETHYECKYIO YHEPTHIO;

- TIONB30BATHCS OKCIEPUMEHTAIBHBIMH METOJAMH HCCIICIOBaHMS MPH ONpeAcTeHUN
COOTHOIICHHSI CHJT U TIJIEY, JIJISl PABHOBECHS phluara;

- IOHUMATh CMBICII OCHOBHOTO (PU3NYECKOTO 3aKOHA: 3aKOHA COXPAHEHUS SHEPTHUH;

- BBITIOJIHATH PACUETHI JUTSI HAXOXKICHHS: MEXaHUYECKOW pabOThI, MOIIHOCTH, YCIIOBHUS
paBHOBeECHsI CUJI Ha peruare, MomeHTa cuibl, KI1J[, kuHeTH4eckoi U MOTEHIIMAIBHON YHEPTUH.

Yyawuica noryyum 603MOMHOCMb HAVIUMbCA:

- WCIIONIb30BaTh 3HaHHWsSI O (U3MUECKUX  SBICHUSIX B TOBCETHEBHOW JKU3HU IS
oOecrnieueHus: 6€30MaCHOCTH MPHU 0OpaLEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIst
COXpaHEHHs 3/I0pPOBbs U COOJIIOJICHUS HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpYXKaroIlel cpee;
MIPUBOJIUTH TPUMEPHI TPAKTHYCCKOTO HCIIOJIB30BAHUS 3HAHWUH O (DU3WUCCKUX  SBIICHUAX H
(bU3HYECKUX 3aKOHAX.

TemnoBble sIBJIEHUS

Yyamuiicss HayYuTCs:

® pacro3HaBaTh TEIJIOBBIC SBICHUS W OOBACHATH Ha 0a3e WMMEIONMXCS 3HAHUH
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS ATUX sBICHM: Auddy3usi, n3MeHeHue oobeMa
T TP HarpeBaHUW (OXJIAXIACHUH), OOJbIIAas CXKAMAEMOCTh Ta30B, Majas CKHUMaEeMOCTh
KHUJKOCTEH W TBEpABIX Tell; TEIIOBOE paBHOBECHE, HCIApeHHUe, KOHACHCAIWsA, ITUIaBIICHUE,
KpUCTAUTU3AIMsI, KHUIICHWE, BJIAKHOCTh BO3/yXa, pa3IM4YHbIE CHOCOOBI Terlonepeaadn
(TeTIoNpPOBOTHOCTh, KOHBEKITUS, H3IIYYCHUE), arperaTHbIe COCTOSIHHUS BEIECTBA, MOTJIOLICHHUE
SHEPTUM TPH UCTIAPEHUU JKUIAKOCTH W BBIJIICJICHHE €€ NMPH KOHJCHCAIIUH Iapa, 3aBHCHMOCTH
TEMIIEPATypPbl KAUTICHUS OT AaBJICHUS;

® OIMCHIBATh U3YYCHHBIC CBOMCTBA TN M TEIUIOBBIC SBJICHHS, UCTIOIB3YS (DH3MUCCKHE
BEITMYMHBI: KOJMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTHs, TEMIIepaTypa, yJAeIbHas TEIIOEMKOCTh
BEIIECTBa, YJeJbHAs TEIUIOTa IUIABIICHUS, yJelbHas TEljoTa IMapooOpa3oBaHus, ynaeiabHas
TEIUIOTa CropaHMs TOIUIMBA, KOY(PPHUIMEHT MOJE3HOTO NCHCTBHS TEIUIOBOTO JBUTATENS; MPHU
OIMCAaHWUU TPABWJIBHO TPAKTOBATh (U3MYSCKUH CMBICI HCIIOJNB3YyeMbBIX BEJIHYUH, WX
0003HAYCHUS U SMHUIIBI U3MEPEHHSI, HAXOUTH (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UIECKYIO
BEJIMYHHY C IPYTHMH BEJIMIMHAMH, BBEIUMCIISITH 3HAUCHUE (PU3NICCKON BEITNIHMHEI;

® aHANU3HUPOBATH CBOICTBA TEN, TETUIOBBIC SBJICHHS U MPOIECCHI, UCIIONIb3Ysl OCHOBHBIC
MIOJIOKEHHUST aTOMHO-MOJICKYJIIDHOTO YUYEHHsI O CTPOSHHM BEIIECTBA W 3aKOH COXPaHEHUS
SHEPTUH;

® pa3TUYaTh OCHOBHBIC NMPU3HAKM H3YUYCHHBIX (PU3NICCKUX MOJEICH CTPOCHUsS Ta30B,
KHUJKOCTEH U TBEPIBIX TET;

® [PUBOAWTH TPUMEPHI MPAKTHYECCKOTO HCIIOJIB30BaHUS (U3WUYCCKUX 3HAHUH O
TEIUTOBBIX SIBIICHUSIX;

® pemaTh 3a7add, MCIOJB3YS 3aKOH COXPaHEHHs DHEPTrUHM B TEIUIOBBIX IPOIECCaX U
dbopMyIbl, CBA3bIBaOIIKME (U3MUYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEeMIIepaTypa,
yAenbHas TEIJIOEMKOCTh BEILIECTBa, YyJAeNbHAs TeIUIoTa IUIABJICHUS, YJeNbHas TeIuloTa
napooOpa3oBaHus, yAeTbHAas TEIJIOTAa CTOPaHUs TOIUIMBA, KOA(M(OUIIMEHT MOJE3HOTO JACHCTBHS
TEIUIOBOTO JIBUraTelis): HAa OCHOBE aHajW3a YCJOBHS 3a/ayd 3alHUChIBaTh KpPATKOE YCIOBUE,
BBIICTISITh (DM3MUYECKUE BENUYMHBI, 3aKOHBI U (POpPMYIbI, HEOOXOMUMBIC ISl €€ peIICHHUS,
MIPOBOIMTH PAcUEThl U OIICHUBATH PEATbHOCTD IMOJIYICHHOTO 3HAYCHUS (DU3MUCCKON BEITHUUHBI.

Yyawuiuca noryuum 603MOHHOCMb HAVIUMBCA:

®  UCNOMBL306aMb  3HAHUSL O MENN0BbIX SGNeHUAX 6 HNOBCEOHEGHOU JHCU3HU  OJifl
obecneueHuss 6e30nacHOCmMU NpU 0OpaWeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCmeamu,
0I5l COXpaHeHUsi 300P06bsi U COONOOEHUST HOPM IKOJIO2UHECKO20 NOBEOeHUsl 8 OKpYcaroueli
cpede; NPUBOOUMb NPUMEPbL IKOAOSUUECKUX NOCIeOCMBUll pabomsl Osucameineli 6HYmpeHHe2o
C20paHusi, Menio8ulx U 2UOPOIIEKMPOCMaAHYULL,




®  pazuuamv 2paHuybl NPUMEHUMOCU UULECKUX 3AKOHOS8, NOHUMAMb 8Ceoouuil
xapakmep (DYHOAMEHMANbHLIX UUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS dHEpeUU 8 Menio8blx
npoyeccax) u 02paHuyeHHOCMb UCHOIb308AHUSA YACTHBIX 3AKOHO8,

®  HAX00UMb A0EKBAMHYI0 NPEONIONCEHHOU 3a0aue QU3UYECKYI0 MOoOelb, paspeuams
npobnemy Kak Ha OCHO8e UMEIOWUXCSA 3HAHULL O MEeNN08bIX SAGIEHUAX C UCNONb30BAHUEM
MAmMemMamuyeckoeo annapama, max u npu NOMOWU Memooo8 OYeHKIL.

JIeKTpUYECKHE ABJIEHUS

Yyamuiicss HayYuTCs:

® pacro3HaBaTh MICKTPUYCCKUE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIONTUXCS 3HAHHMA
OCHOBHBIC CBOWCTBA WJIM YCIOBHS TMPOTEKAHUs OJTUX SIBICHUW: DIEKTpHU3aIUs Te,
B3aUMOJICICTBUE 3apsIOB, DJEKTPUUYECKUA TOK U €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE).

® COCTaBJIATH CXEMBI JJIEKTPUICCKUX IIEMEH C IMOCIIeIOBATeILHBIM W TMapaUICTbHBIM
COCTMHEHHEM DJIEMEHTOB, pa3lindasi YCIOBHBIE 0003HAUCHUS DJIIEMEHTOB DJIEKTPHUECKUX IIeTei
(MCTOYHHUK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMET)).

® ONWCHIBAaTh HW3YYCHHBIC CBONCTBA TEN U DJICKTPUYECKUE SIBICHHUS, HCIIONb3YS
(Gu3HYeCKHUEe BEIUYHMHBL: AJICKTPUYCCKUHM 3apsi, chjla TOKa, SJCKTPHYECKOES HampsHKEHUE,
ANIEKTPUYECKOE COMPOTUBJICHHE, YICIbHOE CONMPOTUBIEHUE BEIIECTBA, padOTa AIEKTPUUECKOTO
TOJIsI, MOIITHOCTh TOKA; MIPH OMHMCAHWHA BEPHO TPAKTOBATH (PUIUUCCKUI CMBICI UCIIOIB3YyEMBIX
BEITUMYMH, UX 0003HAUCHUS U SAMHUIIBI U3MEPEHHUS; HAXOAUTh ()OPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BETMYNHAMMU.

® aQHANU3WUPOBATh CBOWCTBA TEJ, JJCKTPUUECKUE SIBICHUS U TPOIIECCHI, HCIONb3YS
(bu3HYeCKUe 3aKOHBI: 3aKOH COXPAaHEHUS DJICKTPUICCKOTO 3apsia, 3akoH OMa JIjIs yJacTKa IeTH,
3akoH Jxoyns-JleHmia, mpu STOM pa3nuyaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BBIPAKCHHUE.

® [PUBOAWTHL TPUMEPHI MPAKTUYECKOTO HWCIONb30BaHUS (U3UYECKUX 3HAHUM 00
NMEKTPUICCKUX SBIICHUSX.

® pemath 3a/1a4M, UCIMOJIB3Ys (PU3MUECKHe 3aKOHBI (3aKkoH OMa i ydacTKa e , 3aK0H
Jxoyns-Jlenua) u popmyIbl, CBA3bIBaONINE (GU3NUECKUE BEIUMYUHBI (CHIIa TOKA, SIEKTPUUIECKOE
HaANpPsDKEHUE, DJICKTPUYECKOE COMPOTHUBIICHUE, YAEITHHOE COMPOTHUBIEHHE BEIECTBa, paboTa
AIEKTPUIECKOTO TIOJIsI, MOITHOCTh TOKa, (POPMYJIBI pacueTa 3JICKTPHYECKOTO COMPOTHBICHHS
MpU TIOCTEAOBATEIPHOM M MapaUIeTbHOM COCIWHEHUHM MPOBOIHHKOB); HA OCHOBE aHAIIM3a
YCIIOBHUS 3aJla4yM 3aIMChIBATh KPATKOE YCJIOBHE, BBLICIATH (U3MYSCKUE BEIMYWHBI, 3aKOHBI U
(dbopMyIbl, HEOOXOAMMBIE ISl €€ PEIIeHHUs, MPOBOIUTH pacueThl U OIICHMBATH PEaTbHOCTH
MOJTyYEHHOTO 3HAYCHUS (DU3MUSCKON BEITMUUHBI.

Yyawuiuca noryuum 603MOHHOCMb HAVIUMBCA:

® UCNnOIBL306aMb 3HAHUA 00 2IEKMPUYECKUX SABNEHUSAX 8 NOBCEOHEBHOU MHCUZHU OJisl
obecneueHusi 6e30nACHOCMU NPU 0OpaAWeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCmEamu,
0I5l COXpaHeHusi 300P06bsi U COOMOOEHUST HOPM IKOJIO2UHECKO20 NOBEOeHUsl 8 OKpYcaloueli
cpede; npusoOUMs NPUMEPLL GIUAHUSL INEKMPOMASHUMHBIX UTYYEHU HA HCUBbLE OPSAHUSMDBL,

®  pasiuyamv 2paHuybl NPUMEHUMOCMU @OUIUYECKUX 3AKOHO08, NOHUMAMb 6Ceobuull
xapakmep @HYHOAMEHMANbHBIX 3AKOHO8 (3aKOH COXPAHEHUs JJeKMmpUiecko2o 3apsoa) u
02PAHUYEeHHOCMb UCNONIb308AHUSL YACMHBIX 3aKOHO08 (3akon Oma Ons yyacmka yenu, 3aKOH
Iicoyna-Jlenya u op.);

®  UCNOIBL3068aMb NPUEMbL NOCMPOEHUs uU3UYECKUX Mooeell, NOUCKA U PopMyIuposKu
00KA3aMenbCme GblOBUHYMBIX 2UNOMe3 U Meopemuideckux 6bl60008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIeHHbIX (PaKmos,

®  HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye @QU3UUECKyl0 MOoOelb, pPa3peuams
npooneMy KAk HA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHBIX — SGNeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOwiU Memooo8 OYeHKU.




MarHuTHble SIBJIEHUS

Yyanuiicss Hay4YHTCS:

® pacro3HaBaTh MAarHUTHBIC SIBICHHUS W OOBSICHITH HAa OCHOBE HUMEIONIMXCS 3HAHUU
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS TIPOTCKAHWS STHX SIBJICHUW: B3aUMOJICHCTBHE MAarHUTOB,
ANIEKTPOMATrHUTHAS HMHIYKIUS, JCWCTBUE MAarHUTHOTO TIOJsI HAa TPOBOJAHMK C TOKOM U Ha
JBYOKYTIYIOCS 3apsHKSHHYIO YaCTHILY, JICUCTBUE JICKTPUICSCKOTO MMOJIS Ha 3aPsDKCHHYIO YaCTHITY.

® OIKCHIBaTh U3YYCHHBIC CBOMCTBA TEJI U MATHUTHBIC SIBICHUS, UCTIONB3Ys (DU3HUECKUE
BEJIMYHHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH; MPH ONMCAHUN BEPHO TPAKTOBATh (PH3UUCCKHIA
CMBICTT UCIIONIb3YEMBIX BEIMYMH, UX 0003HAUCHHUS U €IUHHIIBI H3MEPEHUs; HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3WUYCCKYIO BEIMUUHY C APYTUMHU BETHUNHAMMU.

® aHANU3MUPOBATh CBOICTBA TEJ, MArHUTHBIC SBJICHHUS W TPOIECCHI, HCHOIB3YS
(¢u3HYeCKue 3aKOHBI; TPH O3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H €ro
MaTeMaTHYeCKOE BBIPAXKCHHUE.

® T[PUBOAWTH TIPUMEPHI MPAKTHYECCKOTO HCIIOJIB30BaHUS (U3WUYCCKUX 3HAHUH O
MarHUTHBIX SIBICHUSIX

e pemarh 3a7add, HCIONB3YysA (HU3UYecKHe 3aKOHBI W (POPMYJIBI, CBSI3BIBAIOIINC
¢bu3nyecKkue BENWYMHBI; HAa OCHOBE aHaIHM3a YCIIOBHUS 33/1auydl 3alHChIBATh KPAaTKOE YCIOBUE,
BBICTIAITh (DM3MUYECKUE BEIUYHMHBI, 3aKOHBI W (POPMYJIBI, HEOOXOTUMBIC JUIsI €€ PEIICHHS,
MIPOBOAMTDH PAcUeThl U OIICHUBATH PEAIbHOCTD MOJIYYCHHOTO 3HAYCHUS (DU3MUECKON BEITMUUHBI.

Yyawuica noryyum 603MOMHOCMb HAVIUMbCA:

® UCNONB306AMb 3HAHUA O MACHUMHBIX SAGIEHUAX 6 MNOBCEOHEGHOU JHCUSHU O
obecneuenusi 6ezonacHocmu npu oopawjeHuy ¢ npuoOpamu U MexXHUYeCKUMU yCmpoucmeamu,
0/l COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOIOSUHUECKO20 NOBEOEHUsl 8 OKpYlcaloujel
cpede; npusooOUmMs NPUMEPLL BIUAHUSL DTEKMPOMALHUMHBIX U3TYYEHULL HA HCUBbLE OPSAHUIMBI;

®  pazuuamv 2paHuybl NPUMEHUMOCU UIULECKUX 3AKOHOS8, NOHUMAMb 8Ceoouuil
xapakmep ByHOAMEHMATbHBIX 3A4KOHOB.

®  UCNONB308AMb NPUEMbl NOCIPOEHUS PU3UYECKUX MoOeell, NOUCKA U QOPMYTUPOBKU
00Ka3amenbcme 8blOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6ble0008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHBIX haKkmos;

HaxXo0umv a0eK8amHyl0 NpeoNoNCeHHOU 3a0aue Qu3u4ecKyro Mooelb, pa3peuams
npobnemy Kax Ha OCHO8e UMEIOWUXCS 3HAHUU 00 MACHUMHBIX ABNEHUAX C UCNOJb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOWU Memooa OYeHKU.

CBeTOBLIE SIBJIEHUS

Yyamuiicss HayYuTCs:

® pacro3HaBaTh CBETOBBIC SIBICHUS W OOBSCHATH HAa OCHOBE HWMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBa WJIM YCIOBUA NPOTEKaHUS 3TUX  SBJICHUN: MNPSAMOJIUHEHHOE
pacrpocTpaHeHHe CBETa, OTPAKCHUE U TIPEIIOMJICHUE CBETA, JUCTIEPCHSI CBETA.

® JCIONB30BATh OMTUYECKUE CXEMBI JUIsl IOCTPOSHUST U300paKEHUH B IJIOCKOM 3epKalie
1 coOuparoIel JIMH3e.

® OIKCHIBaTh W3YYCHHBIC CBOMCTBA TEJI U CBETOBBIC SIBIICHUS, MCIIONB3Ys (hHU3MUECKUE
BEJIMYUHBI: (DOKYCHOE pPACCTOSTHUE W ONTHYECKas CHJIa JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA; MPH OMUCAHUH BEPHO TPAKTOBATh (PUINYECKUI CMBICI
WCTIONIB3YEMBIX BEIWYMH, WX OOO3HAUEHUS M EIUHHUIIBI H3MEPEHUsS; HaxOIWUTh (OpMyIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMHU BEIMUMHAMHU.

® aHAJIM3WPOBATh CBOWCTBA TEJ, CBETOBBIC SIBJICHUS W TPOIIECCHI, WCIOJb3YsI
(bu3HYeCKre 3aKOHBI: 3aKOH MPSIMOJIMHEHHOTO paCPOCTPAHEHHUs CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH TIPEIOMJICHHSI CBETAa; MPH 3TOM pPa3inudaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €r0
MaTeMaTUYeCKOe BbIpaKEHHE.

® [PUBOAWTH TMPUMEPHl TMPAKTHUYECKOTO HWCIOIB30BAHMS (PU3NYECKUX 3HAHUH O
CBETOBBIX SIBJICHUSX.

® pemarh 3a7a4d, WCIONB3ysS (PU3WYECKHE 3aKOHBI (3aKOH  MPSMOJIMHEHHOTO



pacrpocTpaHeHHsl CBETa, 3aKOH OTPAKCHMS CBETA, 3aKOH MPEIOMIICHHUs cBeTa) M (hopMyIibl,
CBs3bIBatOLIME (pU3MUecKre BeIMYMHBI ((POKYCHOE pacCTOSHUE M ONTHYecKas Cuja JUH3BI,
CKOPOCTh 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA): HA OCHOBE aHAJIN3a
YCIIOBHUS 3aJlauM 3alHChIBaTh KPAaTKOE YCJIOBHE, BBLAEIATh (U3NYECKHE BEIMUYMHBI, 3aKOHBI U
bopMysbl, HEOOXOTUMBIE Ui €€ PElICHHs, NMPOBOAUTH pacyeTbl M OLIEHUBATh PEATbHOCTD
MOJTy4EHHOTO 3Ha4Y€HHUs (PU3HUECKON BEIUYUHBI.

Yyawuiuca noryuum 603MOAHHOCMb HAVIUMBCA:

®  UCNOIBL3068aMb 3HAHUS O C8EMOBbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU OJisl 0becneueHus
bezonacnocmu npu obpaweHuu ¢ npudOPaAMU U MEeXHUYECKUMU YCMPOUCmMEamu, 0Jid COXPaAHEeHUs
300p08bsl U COONIOOEHUSL HOPM IKON02UHECKO20 NOBEOEeHUsl 8 OKpyxcalouell cpeoe; npusoouns
npumepsl IUAHUA INEKMPOMASHUMHBIX USYYEHUL HA JHCUBbIE OP2AHUSMDBL,

®  pasiuyamv 2paHuybl NPUMEHUMOCMU @OUIUYECKUX 3AKOHO08, NOHUMAMb 6Ceobuull
xapakmep pyHOAMEHMATbHBIX 3AKOHO8,

®  UCNOIBL306aMb NPUEMbL NOCMPOEHUS U3UYECKUX Mooeell, NOUCKA U PopMyIUposKu
00KA3aMenbCme GblOBUHYMBIX 2UNOMmMe3 U Meopemuieckux 6bl60008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKmos,

®  HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye QU3UUECKY0 MOoOelb, pPa3peuams
npoodneMy KakK Ha OCHO8€ UMEIOWUXCS 3HAHUL O CBemOBblIX SGNeHUAX C UCNOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooos OYeHKU.

Mexannuyeckue siBJeHHs

Yyamuiicss HayYuTCs:

- pacmo3HaBaThb MEXaHWYECKHE SIBJICHHUS M OOBSICHATh Ha OCHOBE HMMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHsSI MPOTEKAHMSI OTUX SBJICHUN: PAaBHOMEPHOE U HEPABHOMEPHOE
JBWKEHNE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBH)KEHHE, OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBIKEHHsI, CBOOOJHOE MaJIeHNe Tel, paBHOMEPHOE IBM)KEHHUE MO OKPYKHOCTH,
B3alMOJICIICTBHE Tell, peaKTUBHOE ABM)KEHUE, KojebaTelnbHOe JIBUKEHHE, PE30HAHC, BOJIHOBOE
IBUKEHHE (3BYK);

- ONHUCHIBATh H3YYECHHBIC CBOMCTBA Tel M MEXaHUYECKHUE SBIICHUS, HCIOIb3Ys
¢u3nueckue BEIMYUHBL: MyTh, IEpeMelleHHe, CKOPOCTb, YCKOPEHHE, Iepro]] o0palleHus, Macca
Tena, cuia (Cuiia TSKECTH, CHJa YOPYTOCTH, CHJIAa TPEHMs), UMITYJIbC Teja, KUHETHYecKas
SHEprus, MOTEHUUAIbHAS SHEPrusi, MeXaHuveckas padoTa, cuia TPEeHUs, aMIUIUTY/a, epUuosl U
yacToTa KosieOaHuil, AJIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPAHEHUs; IPU OMUCAHUH TPABUIIBLHO
TPaKTOBaTh (PU3UUECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, MX OOO3HAUeHUs W EIWHUIIBI
U3MEpEeHUs], HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAUEHUE (PU3NUECKON BETMYUHBI;

- AHAJIN3UPOBATH CBOMCTBA TE€J, MEXAHWYECKHE SBICHHS M TPOLECCHI, HCHOIb3Ys
¢u3nueckue 3aKOHBI: 3aKOH COXPAHEHHs] SHEPTHM, 3aKOH BCEMUPHOTO TATOTCHHS, MPUHIMII
cynepriozunmu cui, I, II u I1I 3akone1 Hpr0TOHA, 3aKOH COXpaHEHUsT UMITYJIbCA, 3aKOH; IIPU STOM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHUECKOE BBIPAXKECHHUE;

- pa3nuyaTh OCHOBHBIE NPU3HAKK M3YUYEHHBIX (PHU3UUYECKHX MOJIeNeil: MaTepuaabHas
TOYKa, NHEPLIMAJIbHASL CUCTEMA OTCUETA;

- pemiaTh 3aJa4yu, UCIOJIb3Ys (PHU3MUYECKHE 3aKOHBI (3aKOH COXpPAaHEHUS PHEPIUH, 3aKOH
BCEMHUPHOI'0 TAroTeHUs, npuHuun cynepnosuuuu cwi, I, II u III 3akoHsl HeroTOHA, 3akoH
COXpaHEHHusi uMIylibca, 3akoH ['yka, 3akon Ilackansa, 3akoH Apxumena) U (QOpPMYJbL,
CBSI3bIBAOIIME (PU3MUECKHE BETMUUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJIbC
Tena, KUHETUYecKasi HEeprus, MOoTeHUUalbHasl dHEPrus, MexaHudeckas paboTa, cuja TPEHHs
CKOJILKEHUS, KOA((UIIMEHT TPEHUS, aMIUIUTY1a, TIEPUOJ] M YaCTOTa KoJeOaHHi, JJIMHA BOJIHBI U
CKOPOCTbh €€ pacHpOCTpaHEHHs): Ha OCHOBE aHalM3a YCJOBHS 3aJaud 3aluChiBaTh KpaTKOe
yCIIOBHE, BBIIENATH (PU3MUYECKUE BEIWYHMHBI, 3aKOHBI M (HOpMyJbl, HEOOXOAMMBIE IS ee
pellIeHus, TPOBOIUTh pacueThl U OLEHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYeHUS (PU3NUEeCcKOn
BEJINYMHBI.

Yuyawuuca noryuum 603MOHHOCMb HAVIUMBCA:




- UCINOJIb30BaTh 3HAHUSA O MEXAaHMYECKHX SBJICHUSX B IIOBCEJIHEBHOW >KM3HU IS
oOecrniedyeHus: 6€30MaCHOCTH MPHU OO0paILEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBAMHU, JIIst
COXpaHEHHs 3/10pOBbs U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO TOBEACHHUS B OKpYXKarollel cpee;
MPUBOJIUTH TIPUMEPHI TPAKTUYECKOTO HCIOIH30BaHUS (U3UUECKUX 3HAHUH O MEXaHWYECKHX
ABICHUAX M (PU3MYECKMX 3aKOHAX; MPUMEphl HCIOJIb30BAHUS BO30OHOBISIEMBIX HMCTOYHUKOB
SHEPTUH; IKOJOTHYECKIX TOCIEICTBHIA UCCIIETOBAHHUS KOCMHYECKOTO MTPOCTPAHCTB;

- pasnuuaTh TPAHHUIBI MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, TMOHUMATh BCEOOIIHIA
xapakTep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHWYECKOW OSHEPTHH, 3aKOH
COXpAHEHHUsI HMMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHsS) M OTPAHUYEHHOCTh HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

- HaXOJUTh aJIeKBaTHYIO NPEUIOKEHHOM 3ajade (PU3MYECKyl0 MOJeNb, pa3pemaTh
npobieMy Kak Ha OCHOBE WMCIONIMXCS 3HAHWKA 10 MEXaHHKE C HCIOJIh30BAHUEM
MaTEeMaTHYECKOro anmnapaTa, Tak ¥ pHU MOMOIIA METOJIOB OIICHKH.

DJIEKTPOMATHUTHBIE SIBJIEHHS

Yyamuiicss HayuuTCs:

- pacrio3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUS W OOBSICHITH HAa OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOWMCTBAa WJIM YCJIOBUS NPOTEKAHUS HTHUX SBICHUHA: B3aMMOACHCTBHE
MarHUTOB, AJIEKTPOMArHUTHAS HHAYKIHUS, JEUCTBUE MATHUTHOTO TIOJIS HA MTPOBOJIHUK C TOKOM U
Ha JBIDKYILYIOCS 3apsDKEHHYIO YacTHIly, JCHCTBHE S3JEKTPUYECKOTO IMOJS Ha 3apsHKCHHYIO
YaCTHILy, JICKTPOMAarHUTHBIC BOJHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHUE CBETA, OTPAKCHHE U
NpeJIOMIIEHUE CBETA, TUCTIEPCHS CBETA.

- ONWCHIBAaTh M3YYCHHBIC CBOMCTBA TEI W JJIEKTPOMArHUTHBIC SIBICHUS, HCIIONB3YS
¢u3nueckrue BEIWYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4acTOTa CBETa;
IpA  ONMCAaHWU BEPHO TPAKTOBaTh (U3WYECKUH CMBICT HCIONB3YEMBIX BEIHYMH, WX
0003HAaYEeHHUS U eIMHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PH3HUUECKYIO
BEJIMYHMHY C JPYTUMH BEITHYNHAMH.

- aHAJIM3MPOBATH CBOWCTBA Tel, JIEKTPOMArHUTHBIC SBJICHHUS U IPOLECCHI, HCIOIb3Ys
(bu3nvecKkre 3aKOHBI: 3aKOH OTPaXCHUSI CBETA, 3aKOH MPEJIOMIICHHUS CBETA; MIPU STOM pa3inyarhb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €T0 MaTEeMaTHUECKOE BbIpAaXKECHUE.

- TPHUBOIWTH MPHUMEPHl TPAKTUYECKOTO WCIIOJIB30BAaHHUS (PU3MUECKUX 3HAHWUH O
AJIEKTPOMArHUTHBIX SBICHUSIX

- pemiate 3amavd, WCHOJIB3ysS (U3UYECKHE 3aKOHBI (3aKOH OTpPaKCHUSI CBETa, 3aKOH
npejIoMJIeHusT cBeTa) M (OpMyJbl, CBSI3bIBAalOIIME (PU3MUYECKUE BEITUYMHBI (CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI M YaCTOTA CBETA: Ha OCHOBE aHAJIN3a yCJIOBHS 3aJauu
3allUCBHIBaTh KpaTKO€ YCIOBHME, BBIICIATH (PU3MUECKUE BEIWYHMHBI, 3aKOHBI U  (HOPMYIIH,
HEOOXOIMMBIC JIUISI €€ PEHICHHs, TPOBOJUTH PACUYECThl W OIEHUBATHh PEATbHOCTH IMOyYEHHOTO
3HA4YeHUs PU3NIECKON BETHUUHBI.

Yuawuica noayyum 603MONHOCME HAYYUMbCA

- HCIIONB30BaTh 3HAHUSA 00 IIEKTPOMATHUTHBIX SIBICHUSX B IMOBCEIHEBHOM XKHU3HM JUIS
oOecrnieueHus: 6€30MaCHOCTH NMPHU 0OpaLIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIst
COXpaHEHHs 3/10pOBbs U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYXKarollel cpee;
MIPUBOIUTH TIPUMEPHI BIHUSHUS dJICKTPOMATrHUTHBIX U3JTyYEeHUI Ha )KUBBIC OpPTaHU3MEI,

- pasnuuaTh TPAHHUIBI MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, TMOHUMATh BCEOOIIHIA
XapaxkTep pyHIaMEHTATFHBIX 3aKOHOB W OTPaHMYEHHOCTH MCIOJIB30BAHUS YaCTHBIX 3aKOHOB;

- UCIIOJIb30BaTh MPHUEMBI OCTPOCHUSI (U3UUECKUX MOJENeH, MOUcKa U (HOPMYIUPOBKU
J0Ka3aTeNIbCTB BBIJIBUHYTHIX THUIOTE3 W TEOPETHYECKMX BBHIBOJIOB HAa OCHOBE JMITMPHUYECKH
YCTAHOBJICHHBIX (DaKTOB;

- HAXOJUTh aJleKBaTHYIO NPEUIOKEHHON 3aaade (HU3MYECKyl0 MOJeNb, pa3pemaTh
npobjeMy Kak Ha OCHOBE HMMEIOIIMXCA 3HAaHUM 00 JJIEKTPOMArHMUTHBIX SBICHHUAX C
WCTIOIb30BaHUEM MAaTEeMaTHYECKOTO aIapaTa, Tak ¥ IIPH MOMOIIN METO/IOB OICHKH.

KBanToBbBIE siB1eHUS

Yyanwuiicss Hay4YHTCS:




- pacmo3HaBaTh KBAaHTOBBIE SBJICHHS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOWMCTBA WJIM yCJIOBHSI IPOTEKAHUS ITUX SIBIICHUW: €CTECTBEHHAs M MCKYCCTBEHHAS
pPaIMOaKTUBHOCTh, 0O-, - U Y-H3JIy4YCHUs, BO3HUKHOBEHHUE IIMHEHYATOTO CIEKTpa U3TYUYCHHS
aToMa;

- ONHCHIBATh M3yUEHHBIC KBAHTOBBIC SIBIICHUS, HCIONB3YsS (PU3MUECKHe BETUYUHBI:
MacCcoOBO€ YHCIIO, 3aps0BOE UYMCIIO, TMEPUOJ MOJypacnana, dHeprus (POTOHOB; MPH OMHUCAHUH
MPaBUJIBHO TPAKTOBAaTh (U3NYECKUI CMBICT HCIIOJIB3YEeMbIX BEJIUYMH, WX OOO3HAUCHUS H
EAVMHUIBI U3MEPEHUS; HaXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJTMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NIECKON BEITMUMHBI,

- aQHAJM3UPOBATh KBAHTOBBIC SIBJICHUS, MCIOIL3Yys (U3MYECKUE 3aKOHBI U TIOCTYJAThI:
3aKOH COXPAaHEHMSI SHEPIHM, 3aKOH COXPAHEHMS SJEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUS
MacCOBOTO 4YHMCJIa, 3aKOHOMEPHOCTH H3JyYCHHs] W TIOTJIOMICHHWS CBETa aTOMOM, IPU STOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MaTEMaTHYE€CKOE BEIPaKEHHE,

- pa3nu4aTh OCHOBHBIC TPHU3HAKH IJIAHETAPHOW MOJENTH aToMa, HYKJIOHHON MOJENH
aTOMHOTO SI/Ipa;

- TMPUBOIAUTH TPHUMEPHI TPOSBICHHUS B TPUPOJEC U TPAKTUUYECKOTO HCIOIH30BAHUS
PaINOAKTUBHOCTH, SIACPHBIX U TEPMOSIACPHBIX PEAKIUH, CIEKTPAILHOTO aHAJIN3a.

Yyawuiica noavuum 603M0dCHOCMb HAVUYUMDBCS

- HWCIONB30BaTh TOJTYUYEHHBIC 3HAHUS B TOBCEIHEBHOW KH3HU TMPU OOpaIlICHUH C
npudOpaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU (CUETYMK MOHU3UPYIOIIMX YACTHII, TO3UMETP), TS
COXPaHEHUS 3[IOPOBBS U COOIIIO/ICHUSI HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIei cpee;

- COOTHOCHUTD SHEPTHIO CBSA3U aTOMHBIX SAEp C Je(hEKTOM MacCHI;

- NPUBOJUTH MPUMEPHI BIMSHUS PAJAMOAKTHUBHBIX M3TYyYEHUM Ha KUBbIE OPraHU3MBbI;
MMOHUMATh TIPUHITUT ACHCTBUS JO3UMETPa M Pa3InuaTh YCIOBUS €TO HCTIOIb30BaHMUS;

- TIOHMMAaTh JKOJOTHYECKHE MPOOJIEMbI, BO3HUKAIOIIUE IMPH HCIOIB30BAHUU ATOMHBIX
ANIEKTPOCTAHIINM, ¥ TIyTH PEIIEHUS TUX MPOOJIEM, IEPCIIEKTUBBI UCTIOIB30BAHMS YIIPABIISIEMOTO
TEPMOSIACPHOTO CUHTE3a.

Ctpoenue u 3BoI0o1Us1 BeesieHHoM

Yyamuiicss HayuYuTCs:

- yKa3pIBaTh Ha3BaHuA TuiaHeT COJHEYHOM CHUCTEMBI; pa3inyaTh OCHOBHBIC TPHU3HAKU
CYTOYHOTO BpalleHusi 3Be3qHOro Heba, aBwkeHus Jlynel, ConmHIIa M TUIAaHET OTHOCHTEIHHO
3BE3I;

- [IOHUMATh Pa3InYus MEXIY MeJIMOLEHTPUYECKON U T€OLEHTPUYECKOM CUCTEMaMU MUpa

Yuyawuuca noryuum 603MOHHOCMb HAVIUMBCA:

- YKa3bIBaTh OOIIME CBOMCTBA M OTJIWYMUS IJIAHET 3€MHOM TIPYMIBl U IUIAHET-TUTaHTOB;
MasbiX Ted CoJTHEYHON CUCTEMBI U OOJBIINX IJIAHET; MOJIb30BaThCs KapTOil 3Be31HOr0 Heba mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;

- pa3inyaTh OCHOBHbIE XapaKTEPUCTUKH 3Be3] (pa3mep, LIBET, TeMIlepaTypa) COOTHOCUTh
LBET 3BE3/IbI C €€ TEMIIEPATYPOU;

- pa3iauyaTh TUIIOTE3bI O MPOUCXOKAeHUH COTHEUHOMN CHCTEMBI.

JINYHOCTHBIE pPe3yJIbTaThl

1. Cc(OPMHPOBAHHOCTh  IO3HABATENILHBIX  MHTEPECOB, HHTEIUIEKTYyaJbHBIX |
TBOPUYECKUX CIIOCOOHOCTEH;
2. yOeXJIEHHOCTh B BO3MOYKHOCTH TIO3HaHHMS TMPHPOJBI, B HEOOXOJUMOCTH

pa3yMHOIO HCIIOJIb30BAHUSA JTOCTHKEHUI HAyKH M TEXHOJOTHH IJi1 JaJbHEWUIIero pa3BUTHS
YeJIOBEYECKOro OOIIecTBa, YBaXKEHHE K TBOPLIAM HAyKU W TEXHHUKH, OTHOIICHHE K (PU3MKe Kak
3JIEMEHTY OOIIEUeI0BEUYECKOM KyIbTypHI;

3. CaMOCTOSITENILHOCTh B IPHOOPETEHNU HOBBIX 3HAHUN M MIPAKTUYECKUX YMEHHUIA;

4. TOTOBHOCTh K BBIOOPY JKM3HEHHOI'O IyTH B COOTBETCTBUU C COOCTBEHHBIMHU
MHTEPECaMU U BO3MOXKHOCTSIMU;



5. MOTHBAIHS 00pa30BaTENbHON AEITEILHOCTH MIKOJFHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTHPOBAHHOTO MOIX0/1a;

6. (dbopMUpOBaHHE IIEHHOCTHBIX OTHOIICHHWH APYr K JPYTry, YYHUTENI0, aBTOpam
OTKPBITUN U U300pEeTeHHI, pe3yabTaTaM 00yUYeHHUS.

MeTanpeameTHble pe3yJbTAThI:

1. OBJIQJICHME HAaBBIKAMU CaMOCTOSTEIBHOIO MPUOOPETEHUST HOBBIX 3HAHUH,
OpraHM3anuy y4eOHOU AeATeIhbHOCTH, MOCTAHOBKHU IIENeH, MIAaHUPOBAHHS, CAMOKOHTPOJNS H
OLIGHKH pe3yJIbTaTOB CBOEH [eATENbHOCTH, YMEHHUSMHU MPEIBUIETh BO3MOKHBIE pE3yJIbTaThl
CBOMX JICHCTBHUH;

2. MOHUMAHUE PA3NIMUUNA MEXKAY HCXOAHBIMH (DaKTaMU M THUIOTE3aMH IS HX
OOBSICHEHHSI, TCOPETHMYECKUMH  MOJCISIMH ¥  pEalbHBIMH  OOBEKTAaMH,  OBJIAJCHHUE
YHUBEPCAJIbHBIMU YUCOHBIMU JCHCTBUSMH Ha TIPUMEPAX THUIIOTE3 ISl OOBSICHEHUS W3BECTHBIX
(aKkTOB M HKCMEPUMEHTATHHON MPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUUECKUX
MOJIEJIEN TTPOIIECCOB WU SIBJICHU;

3. dbopMUpOBaHHE YMEHUW BOCIPUHUMATh, IMepepadaTbiBaTh H  MPEIbSIBIATH
nHpopMaInMi0 B CIOBECHOW, OOpa3HOW, CHMBOJMYECKOW ¢opmax, aHaJIM3UpPOBaTh U
nepepabaTbiBaTh MOMYyYEHHYI0 WH(OPMAIMI0O B COOTBETCTBHUU C IOCTABICHHBIMH 3aJauyaMu,
BBIJIETISITh OCHOBHOE COJIEp)KaHME IPOYUTAHHOTO TEKCTa, HAXOJIUTh B HEM OTBEThl Ha
MOCTaBJIEHHBIE BOIPOCHI U U3JAraTh €ro;

4. MpUOOpEeTEeHNE OMbITa CaMOCTOATENBHOIO IOMCKAa, aHauu3a U 0TOopa
uH(GOpMAIIMM C HCIIOJIb30BAHUEM Pa3UYHBIX HCTOYHMKOB U HOBBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHH JIIsl pelieHns M03HaBaTeNbHbIX 3a/1a4;

5. pPa3BUTHE MOHOJIOTHYECKOM M JAMAIOTMYECKOM peud, YMEHHs BbIpa)kaThb CBOU
MBICITU U CIIOCOOHOCTH BBICIYIINBATh cOOECEIHNKA, TOHUMATh €ro TOUKY 3peHus, IpHU3HaBaTh
MpaBo JAPYTOro 4eJIOBeKa Ha UHOE MHEHHUE;

6. OCBOCHHE MPHEMOB JECUCTBUA B HECTAHJIAPTHBIX CHUTyalUsX, OBJIAJICHUE
IBPUCTUYECKUMHU METOJJaMH PEIICHUS TPOOIIeM;
7. dbopmupoBaHre yMeHHH paboTaTh B TPYyNIE C BBIMOTHECHHUEM Pa3TUIHBIX

COIMAIILHBIX POJICH, TPEACTaBIsITh W OTCTAWBaTh CBOU B3MIAABI M YOCKICHUS, BECTH
JTMCKYCCHIO.

2. Conep:xanme y4eOHOI0 nmpeamera

Copnepxanre 0Oy4YeHHs TMIPEICTaBICHO B TMporpamme pasnenamu  «BBemenuey,
«IlepBoHauanbHBIE CBEICHUSI O CTPOEHUH BENIECTBA», «B3auMoaencTBus ten», «JlaBienue tei,
KHUIKOCTEN U ra30B», «PaboTa M MOIIHOCTH. DHEPTHSI.

BBenenue

®usuka — Hayka o mnpupone. Pusnueckue spieHud. Dusndyeckue CBOWCTBA TEl.
HaGmonenne w omnwmcanue ¢usnueckux sBiaeHu. @Dusnyeckue BeMWUMHBL. 3Mepenue
(Gu3MYeCKUX  BENWYMH: JJIMHHBI, BpeMeHH, Temreparypbl. Dusuueckue mTpuUOOPHI.
MexnyHapoaHas cuctemMa eIuHMI. TOYHOCTh M MOTrPEIIHOCTh U3MepeHnil. DU3KKa U TEXHUKA.

JlaGopaTopHbie pabOThI

JlabopaTopHas pabora «OnpeneneHne 1eHbl AeeHns PU3nIECKoro Mpudopay

IlepBoHaya/IbHbIE CBeIEHUS O CTPOEHUN BellecTBa

CTpOGHI/Ie BeHIcCTBA. OHI:ITBI, JOKa3bIBAKOIIIUEC ATOMHOC CTpOCHI/Ie BEIICCTBA. TGHHOBOC
JBIDKEHHWE aTOMOB M MOJieKyJd. bpoyHoBckoe nwxkenue. Juddysus B razax, *KUIKOCTIX H
TBepI[BIX TCJ1ax. BSaHMOHefICTBHe YHJaCTHUll BCIIECCTBA. AFpCFaTHBIe COCTOAHHUA BEUICCTBA.
Mopenu cTpoeHHs TBEPABIX TEI, )KUAKOCTEN 1 ra3oB. OOBsICHEHNE CBOMCTB T'a30B, )KUIKOCTEH H
TBepI[BIX TCJI HAa OCHOBC MO.HGKy.]ISIpHO-KI/IHCTI/I‘-IGCKI/IX HpeI[CTaBHeHHﬁ.

JlaGopaTopHbIe paboThI

JIaboparopHas pabota « OnpenencHue pa3MepOB MAJbIX TEID




B3aumopgeiicTBuA TEJ

Mexannueckoe paBuxkeHue. Tpaekropus. Ilyte. PaBHOMepHOEe u HepaBHOMEpPHOE
nemxkerne. Ckopoctb. ['paduky 3aBUCHMOCTH TTyTH U MOJIYJISI CKOPOCTH OT BPEMCHH JIBHIKEHUSI.
WNuepuusa. MueptHOCTh Ten. B3aumopeincrBue ten. Macca Tenma. M3mepeHune Maccsl T ena.
[TnotHocte BemectBa. Cuna. Mna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tema. CBsizb
MEXIy CHIOH TsKeCcTH W Maccod Tena. Cuila TsXKECTH Ha JPYrux IviaHeTtax. JnHamomerp.
CnoxxeHue OBYX CWJI, HallpaBJIEHHBIX BAOJb OJHOM mNpsiMol. PaBHOneHCTByromias ABYX CHIIL.
Cuna tpenust. ®usznueckas npupoia HebecHbIX Tesl COTHEYHOM CUCTEMBI.

JlabopatopHble pabOTHI

JlaboparopHas paboTa «3MepeHre Macchl Tena Ha PHIYaKHBIX BECAX»

JlabopaTtopHas pabora «3mepenne oobema Tenar»

JlaboparopHas paboTa «Onpenenenre IIOTHOCTH Telay

JlabopaTtopHas pabota «['pagynpoBanue Mpy>XHHBI U U3MEPEHUE CUIT JUHAMOMETPOM)

JlaboparopHas paboTa «3MepeHre cuibl TPEHUS C TOMOIIBIO THHAMOMETPAY

JlaBJieHre TBePABIX TeJl, ;KUAKOCTEN U ra3oB

JaBnenue. JlaBnenue TBepabix Ten. JlaBnenue raza. OObsiCHEHHE AaBIIEHUS Ha OCHOBE
MOJICKYJISIPHO-KUHETUYECKUX mpeacTaBieHuid. l[lepenaya maBiaeHUS KUIKOCTIMU M Ta3aMHu.
3akon Ilackans. Coobmaromecs: cocynsl. ATmochepHoe naBineHue. MeTonbl H3MEpEHHS
atMocepHoro namieHus. bapomerp, MaHOMeTp, NOPIIHEBOM KHUAKOCTHBIM Hacoc. 3aKoH
Apxumena. YcnoBus maBanus Tei. BozayxornaBaHue.

JlabopatopHble pabOTHI

JlaboparopHass pabora «OrmpenereHne BBITAJKUBAIONIEH CHUJIBI, JEHCTBYIOIIEH Ha
MOTPY>KEHHOE B KUJKOCTB TEJI0»

JlaboparopHasi paboTa «BbIsicHeHHe yCIOBUH TUIaBaHUA Tea B KUAKOCTH

Pabota u MomHOCTB. DHEprus

Mexanuyeckasi pabora. MomHocTs. [IpocTeie MexaHU3Mbl. MOMEHT CHIIBL. Y CIIOBUS
paBHOBecHsI pbluara. «30JI0TO€ MPABUIIO» MEXaHHUKHU. Buner paBroBecus. Koadpduruent
nonesnoro geiictBust  (KII). Ouneprus. IloTeHumanpHass W KHUHETUYECKash SHEPTUS.
[IpeBpamienue 3Heprum.

JlaGopaTopHble paboThI

JlaboparopHas paboTa «BbIsicHEHHE yCIIOBUS paBHOBECHUS pblUara

JlaboparopHas padota «Onpenenenue KIIJ] mpu nogbeme mo HaKJIOHHOM MIIOCKOCTHY

TenJioBble sIBJIEHUSA

TennoBoe aBmxeHue. Tepmomerp. CBs3b TeMIepaTypbl €O CpeOHEH CKOPOCTHIO
JIBWOKCHHS €T0 MOJICKYyJl. BHyTpeHHsist sHeprus. [[Ba cocoba m3MeHeHUs] BHYTPCHHEH YHEPTHH:
Teronepenadya u pabora. Buasl Temnmomepenauu. KommdecTBO  TemioThL. Y aenbHas
TEIJIOEMKOCTh BEIIECTBA. YAeNIbHAsI TEIJIOTa CropaHus TOIumMBa. VcmapeHune W KOHIEHCAIUs.
Kunenune. BnaxHocts Bo3ayxa. Ilcuxpomerp. IlnaBnenne u xpuctamnumsanus. Temneparypa
IJIaBJICHUS. 3aBUCUMOCTh TEMIEpPaTypbl KUIEHUs OT JaBiieHus. OObICHEHHE W3MEHEHHS
arperaTHbIX  COCTOSIHUM  HAa  OCHOBE  MOJIEKYJIIPHO-KMHETUYECKUX  MPEACTABICHUI.
[IpeoOpazoBanus JHEPTHMM B TEIUIOBBIX JBUTATENsX. JIBUraTellb BHYTPEHHETO CrOpaHUs.
[TapoBas TypOuna. Xonomunbauk. KIIJ[ temnoBoro apuratens. DKOJIOTHUECKHE MPOOIEMBI
WCIIOJIb30BAHUS TEIUIOBBIX MAIIUH. 3aKOH COXPAHEHUSI SHEPTUH B MEXAHUYECKUX M TEIUIOBBIX
MpolLeccax.

JlaboparopHble pabOTHI

JlaboparopHas pabota «CpaBHEHHE KOIWYECTB TEIUIOTHI MPU CMELIEHHUH BOJBI Pa3HOM
TEeMIIepaTyphbI»

JlaboparopHas pabota «l3MepeHue yaeabHOM TEIIOEMKOCTH TBEPAOTO TENa»

JlabopaTopHas pabora «/3MepeHHE OTHOCUTENIBHOW BIAKHOCTH BO3[yXa C MOMOIIBIO
TepMOMETPA»




DyleKTpUYeCKHe SBJICHUSA

Onexkrpuzanus Ten. /[Ba poma snexTpuyeckux 3apsnoB. [IpoBoJHMKH, HETIPOBOJHUKU
(IMPNEKTPUKH) U TOJYNPOBOJHUKH. B3anmojelicTBre 3apsKEHHBIX Tell. DIIEKTPUUYECKOE TMOJeE.
3aKOH COXpaHEHUs BJEKTPUUECKOro 3apsiga. JemMMocTh 3JIEKTPHYECKOro 3apsiga. IJIEKTPOH.
Onekrpuyeckoe nosie. Hanpsixenue. KongeHncatop. DHeprus 3J1IeKTPUYECKOro MOJIsl.

ONeKTpUYECKU TOK. l'alpBaHMYECKHE JJEMEHThl U aKKyMyjisaTopbl. [leiicTBus
ANEKTpUYECKOro Toka. HampaBieHue 53JIEKTpUYECKOro  TOKA.  DJIEKTpUuYecKas  Lelb.
Onextpuyeckuit Tok B Mertamuiax. Cuma Toka. Ammnepmerp. BonbTmerp. Dnekrpuueckoe
conpoTuBieHue. 3akoH Oma [ y4yacTKa JJIEKTPUYECKOW WEenu. YJIEIbHOE 3JIEKTPUUECKOE
conpotusieHue. Peoctarsl. [locnenoBaTenbHoe U napajyielbHOE COSAUHEHUS TPOBOAHUKOB.

Pabora u MomHOCTh TOKa. 3akoH Jlkoyns-Jlenna. Jlamna HakanuBaHusl. DIEKTPHUECKUE
HarpeBaTesIbHbIE MPUOOPBI. DIEKTPUUECKUN cueTdyuK. Pacder snekTposHepruu, norpediasemMoit
anekrpornpudopoM. KopoTkoe 3ambikanue. [InaBkue mpegoxXpaHuTENH. MpaBuia 0€30MacHOCTH
pu paboTe ¢ HUCTOYHUKAMU AJIEKTPUUYECKOTO TOKa

JlaGopaTopHble paboThI

JlaGopaTopHas pabora «COopka SJIEKTPUUYCCKON IENMU M U3MEPEHHE CHJIBI TOKa B €e
Pa3IMYHBIX y4acTKaxX»

JlaGopaTtopHas pabota «M3mepeHne HanpsKeHUS

JlaboparopHast paboTa «PerynupoBaHue CUIIbI TOKa PEOCTaTOM

JlaGopatopnas  pabora «OmnpeneneHue COMPOTHBICHUS MPOBOJHUKA TMPH TTOMOIIU
aMIiepMeTpa 1 BOJIbTMETPay

JlaGopaTtopHas pabota «/3mepeHre MOITHOCTH ¥ pabOTHI TOKA B AIEKTPHUCCKOM JIAMIIC)

MarHuTtHble siBJIeHUS

ITocTossaHBIe MarHUTHL. B3anMonelcTBre MarHuToB. MarauTHoe 1ojie. MaraHuTHoe mose
TOKa. DNEKTPOMarHWThl U WX MPUMEHEHHe. MarHuTHoe mosie 3eMiau. MarHuTHble Oypwu.
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA.

JlaGopaTopHble paboThI

JlabGopaTtopHas pabota «COOpKa AIMEKTPOMArHUTa U UCTIBITAHUE €TO JICHCTBHUS

JlaboparopHasi pabota «M3ydeHHe AIIEKTPUYECKOrO JBUTATENs MOCTOSHHOTO TOKa (Ha
MOJICIIH )»

CBeToBbI€ SIBJICHUA

Ucrounnku cBera. llpsimonuHeliHOe pacmpocTpaHEHUE CBETa B OJHOPOJHOW cCpene.
Otpaxxenne cBeta. 3akoH oTpaxkeHus. I[lmockoe 3epkano. Ilpemomnenue cBera. JInH3a.
@DoKyCHOE pacCTOSIHHE U ONTHUYecKas cuia JuH3bl. [locTpoenue n3oOpakeHuil B nuH3ax. ['na3
Kak onTudeckas cuctema. Jledektsl 3penus. OnrTuyeckue mpruoopsI.

JlaGopaTopHble paboThI

JlaGopaTtopHas pabota «IlomydeHne n300pa>keHus MPY MTOMOIIN JTUH3BI)

Mexanuyeckue siBJCHHUS

3aKOHBbI B3aMMOAEHCTBHS U IBUKEHUS TeJl

Martepuanpaas Touka. Cucrema otcuera. Ilepememienue. CKOpOCTh MPSMOIUHEHHOTO
paBHOMEpPHOTO JIBWDKCHUS. [IpsIMONMHEHHOE pPaBHOYCKOPEHHOE JIBIDKCHWE: MTHOBCHHAs
CKOpPOCTh, YCKOpEHHUe, mepemenieHue. ['paduku 3aBHCUMOCTH KHHEMATHUYECKUX BEIHMYHUH OT
BPEMEHH IPU PABHOMEPHOM U PaBHOYCKOPEHHOM JBMXCHHH. OTHOCUTEIHFHOCTh MEXaHHUECKOTO
nBukeHHs. ['eolneHTpruYeckass U TeTUOLIGHTpUUYECKas CUCTeMbl Mupa. MHepimanbpHas cucrema
orcyera. [lepBbIii, Bropoil u Tperuii 3akoHbl Hpiorona. CBoboaHoe manenue. HeBecomocTs.
3aKOH BCEMHUPHOTO TATOTeHUS. VIcKyccTBeHHBIE CIyTHUKHU 3emiu. Mmynbc. 3aKoH COXpaHEeHUS
UMITyJIbCa. PeakTHBHOE JIBMKCHHE.

JlaGopaTopHble paboThI

JlaGopaTopHass pabora «lMccienoBaHue paBHOYCKOPEHHOTO JBIDKCHHS 0€3 HavdalbHON
CKOPOCTH»

JlaGopaTtopHas pabota «3mepenne yckopeHusi CBOOOHOTO MaICHUs




Mexann4yeckue KoJ1e0aHUSA U BOJHBI. 3BYK

KonebatenbHoe nsmxenue. Konebanusi rpysa Ha npyxuHe. CBoOoaHbIE KojeOaHUS.
KonebarenbHas cuctema. MasTHUK. AMIUIMTY1a, IEPUO/J, YacToTa Kosnebanuid. ["apmMoHnndeckue
koneOanus. [IpeBpatenue 3Hepruu nNpu KojedaTeabHOM JIBHKEHHH. 3aTyXarolue KosieOaHus.
Beinyxnennble konebanusi. Pesonanc. PacmpocTpanenue kosnebaHuii B yHpyrux cpenax.
[Tonepeunbie U MpoaoJibHBIE BOJHBI. J[mmHa BOMHBI. CBSA3b JIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHs U MEepruoIoM (4acToToi). 3ByKoBble BOHBL. CKOpOCTh 3ByKa. BricoTa, TeMOp
Y TPOMKOCTB 3BYyKa. JX0. 3BYKOBOHU pe3oHaHc. TuTepdepeHus 3Byka.

JlaGopaTopHble paboThI

JlabopaTopHas paborta «lccnenoBanne 3aBUCHMOCTH TIEPHOJA M YaCTOTHI

CBOOOHBIX KOJIE€OaHUN MasiTHUKA OT JJIUHBI €70 HUTH

DJIeKTPOMATHUTHbBIE SIBJICHUS

DJIEKTPOMATHUTHOE T0JIe

OnHOpOoHOE M HEOJHOPOJAHOE MarHuTHoe mosie. HampaBieHue Toka M HampaBieHHE
JTMHUK ero MarHuTHoro nosd. [IpaBuno OypaBunka. OOHapyskeHHe MarHUTHOro noJjs. IlpaBuio
JeBo pyku. HMHAykuuMss MarHuTHOro mojsa. MarHutHbelii noTtok. OnbiTel  @Papapes.
OnexTpomarHutHas MHAyKuus. Hanpasnenue naaykunonHoro Toka. ITpasuiio Jlenna. SIBnenue
camouHaykiuu. [lepemennsiii Tok. ['eHepaTop nepemenHoro toka. [IpeoOpa3oBanus sHEpruu B
anekTporeneparopax. Tpanchopmatop. Ilepemaua 37eKTpUUECKOM HSHEPruHM Ha pacCTOSHUE.
DJEeKTpOMarHuTHOEe  Toje.  DJIeKTpOMarHuTHele  BOJHBL. ~ CKOPOCTh  PaclpOCTpaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. BIMsHHE 3JIEKTPOMAarHUTHBIX H3IYyYEHUH Ha >KUBbIE OPraHU3MBbI.
Konebatenbublii koHTYp. [loydyenune snekTpoMarHuTHBIX Kosebanuid. [IpuHIMIIBI paguocBs3u U
teneBueHus. HTepdepeHims ceera. DiIeKTpoMarHuTHas mpupoa ceeta. [Ipenomienue ceeta.
[Tokazarens npenomienus. ucnepcus cseta. Lsera Ten. Crnekrporpad u crnekrpockorn. Tumsl
ONTUYECKUX CHEKTpOB. CrekTpanbHblii aHanu3. IlorjomeHne M UCIyCKaHHME CBETa aTOMaMH.
[IponcxoxneHre JINHEHYaThIX CIIEKTPOB.

JlaGopaTopHble paboThI

JlaboparopHas padota «3ydyeHue BICHUS 3JIEKTPOMAarHUTHON MHIYKIUI)

JlaGopatopHas pabota «HabmroeHue CIUIONIHOTO U JIMHEHYAThIX CIIEKTPOB HCITY CKaHUS»

KBanToBbIe fiBJIeHUS

Crpoenne aToMa H aTOMHOIO siApa

PannoakTHBHOCTh KaK CBHJIETEIBCTBO CJIOKHOTO CTPOCHUSI aTOMOB. Aunb(da-, OeTa- u
ramMa-m3nyuenus.  Ombitel  Pesepdopna.  Snepnas wmomens aroma.  PaanoaxTuBHBbIE
npeBpaiieHusi aToMHbIX siiep. CoxpaHeHHe 3apsA0BOIO MU MacCOBOTO 4YHCEN IMpHU SJIEPHBIX
peakiuax. MeToasl HaOMIONEHHs M PErHCTpallMM 4YacTHll B siaepHOM ¢usuke. IIporoHHO-
HEWTPOHHAsI Mozenb sapa. PU3MYECKUH CMBICH 3apsii0OBOrO M MAaccoBOro uwucen. M3oromsr.
[TpaBuio cMermenus s ainbda- u OeTa-pacnana. JHEprus CBSI3M 4acTHIll B sipe. JleneHue suaep
ypana. llennas peakius. SAnepHas sHepreTHKa. DKOJOTHYECKHE MPOOJIEMBbI pabOThl aTOMHBIX
anekrpoctaHuui. [lepmon mosypacnaga. 3akoH — paJAMOaKTUBHOIO pacnajga. BiusHue
PaZMOaKTUBHBIX U3TyYEHUI Ha )KUBbIE OpraHU3MBbl. TepMosaepHas peakiusl.

JlaGopaTopHble paboThI

JlaGopaTopHas pabota «3mMepeHne ecTeCTBEHHOTO paaualioOHHOTO (hOHA TO3UMETPOM

JlaGopatopHas pabota «M3yueHue neneHus sapa aToma ypasa 1no Gororpaduu TpeKoB»

JlaGopaTopHass pabora «OreHka mepuoAa TMOJypacraga HaXOJAIIUXCS B BO3IyXe
IIPOAYKTOB paclaja ra3a pajoHa»

JlaGopaTopnass pabota « W3ydeHue TpeKOB 3apsHDKCHHBIX YACTHI[ 10 TOTOBBIM
¢dororpadusam»

SJIEMEHTBI ACTPOHOMUU

Crtpoenue u 3Bo0IUsA Beesiennoi

Cocras, ctpoenue u mnpoucxoxiacHue ConHeyHOW cucteMsbl. [lnaHeTbl W Mamibie Tena
Conneunoii cuctemsl. Ctpoenue, usnydeHue u sBomonusa ConHioa u 3Be3n. CTpoeHue H
sBoTIONUS BeeneHHoMH.




3. TemaTnuyeckoe NJIAHMPOBAHUE, B TOM YHCJIE C y4eTOM padoueit
NMPOrpaMMbl BOCIIUTAHHS ¢ YKa3aHHEM KOJMYECTBA YaCOB, 0TBOAUMBIX
HA OCBOEHME KAKI0H TeMbl

Ne
n/n

Ha3Banue pa3nena

Peanuzamus
BOCIHTATEJILHOTIO
NMOTEeHIHAJIAa YPOKa
(BuabI U popmbl
J1esITeJIbHOCTH)

Koma-Bo
4acoB

7 KJ1ace

BBeaenue

JlaGopaTopHnast pabota
JeMoncTpanus
HKCIIEPUMEHTA

HepBOHa'{aJ'IbeIe CBC¢ACHUA 0 CTPOCHUH
BelieCrBsa

JlaGopartopHas pabota
['pynmnoBas pabota
CamocrosTenbHas
paboTta ¢ y4eOHHUKOM.

B3anmoaeiicTBue TeJ

JlaboparopHas pabota
I'pynmosas pabora
Pemenue 3amau
[TpakTuueckas padora
PazragriBanue
KpOcCcBOp/ia ¢
3JEMEHTaMu Oece/Ibl
JlemoHCcTpanus
AKCIICPUMEHTA

23

JlaBJieHre TBEPAbIX TeJl, JKHAKOCTEH U ra3oB

PasranniBanue
KpPOCCBOpAA C
3JIEMEHTAMHU O€CeIbl
[TpakTuueckas padora
JlaGopaTopHnas pabota
Pemenue 3anau
Pabota ¢ mHayuyHo-
MIOIYJIAPHOMN
JIUTEpaTypoil.

Ot0op u cpaBHEHHE
MaTepuaia 1o
HECKOJIbKUM
HCTOYHUKAM.

21

Pabora u MmomHOCTB. DHeprust

JlaboparopHas paboTa
Pemenne 3agau

14

8 ki1acc

TemioBble sIBJIEHUS

JlaboparopHas pabota
Penrenue 3anau
[TpakTuueckas padora
BriBong u
JIOKA3aTEeIbCTBO
bopmyn

Ananuz GpopmMy

23

JJIeKTPUYECKHE ABJIEHUS

JlaGopaTopHnas pabota

29




Pemenue 3anau
[TpakTuueckas pabora
I'pynmoBas pabora
JlemoHcTpanus
IKCIIEPUMEHTA

MarauTHebie IBJICHUS

JlaGopaTtopHnas pabota
PaGora ¢ Hay4HO-
MOMYJISIPHOM
JINTEPATyPOH.

CBeToBELI€ SIBJICHUS

JlemoHcTpanus
AKCIEPUMEHTA
KoHTtponbHas pabota
IToaroroBka mokiazna:
«I'11a3 u 3peHue»

11

9 kaacce

3aKkoHbI B3aMMO/IeHCTBHUSA U IBHKEHHS TeJl

[TpakTuueckas padora
JlaGopaTopHnas pabota
Pemenue 3anau
Pabota ¢ HayuyHo-
MOIYJIAPHOMN
JIUTEpaTypoil.

OTt0op u cpaBHEHHE
MaTepuaia 1o
HECKOJIBKUM
HUCTOYHUKAM.
I'pynnoBas pabota
[TonroroBka MUHU-
IPOCKTA

34

Mexannuyeckue KojJe0aHUsI M BOJIHBbI. 3BYK

JlaGopaTopHnas pabota
Pemenue 3amau
[TpakTrueckas pabora
BriBon u
JI0Ka3aTeIbCTBO
opmyu

Ananuz popmyn

16

3J’IeKTpOMaFHHTHOQ moJjie

JlaboparopHas padoTa
['pynmoBas pabota
Pentenue 3amau
[TpakTiueckas pabora
PaszrageiBanue
KpoccBOpa ¢
aJIEMEHTaMU Oecebl
JlemoHCcTpanus
IKCIIEPUMEHTA

26

CTpoeHne aToMa M1 aTOMHOTI0 sAaApa

PasranriBanue
KpoccBopa ¢
AJIeMEeHTaMu Oeceibl
«ATOMHas SHEPTETHKA»
JlaGoparopHas pabota
Penrtenue 3anau
[TpakTrueckas pabota

19




Ctpoenue u 3Bo0ONUA BeesieHHoi [ToaroroBka MuUHU-
MIPOEKTA
[ToaroroBka
MIPE3EHTALNN
PaspaboTka
KpOccBOpIa
Pabora B rpynmax




