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HosicHuTeIbHAS 3alIUCKA
Pabowas mporpamma mo mnpenmery «®usuka» s 7-9-x kimaccoB pa3paboTaHa B
cootBerctBuu ¢ OOIT OOO MBOY CHI Nel6 r. IlaBamoBo  Ha OCHOBE y4eOHOW MPOTPAMMBI:
@usuka. 7-9 knaccel: pabouas mporpamma kK smHuu YMK A.B.Il€pemukun, E.M.I'yTHuk. -
M.:Ipoda, 2017, paspaboranHoit kK YMK A.B.II€prrmkuHa.
Y4eOHBI IUIaH TNpeaycMaTpUBaeT H3ydeHHEe (U3MKM Ha 3Tale OCHOBHOTO OOIIEero
obOpazoBanus B o0beme 245 vacoB: 7 knacc - 70 4 (2 u B HeAenmo), 8 kiace - 70 u (2 4 B Heneo),
9 kimacc - 105 4 (3 9 B HEAeINIO).

IlnanupyemMblie pe3y/ibTaThl OCBOCHUS Y4eOHOr0 npeaMera «PU3nkay

[IpeamerHbIe pe3ynbTaThl 00ydeHus: (U3MKE B OCHOBHOM LIKOJIE.

BbInycKHUK Hay4YHUTCA:

*cOOMIOAaTh MpaBWiia OE30MacCHOCTH W OXpaHbl TpyAa Inpu pabore ¢ Y4eOHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

*[IOHUMATh CMBIC OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (U3NYECKOE Teno, (PHU3HUUECKOe
sBIIeHUE, PU3nUecKas BeIMYNHA, SIUHHUIIBI H3MEPEHNUS;

*pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIN (PUINICCKUX METOJIOB;
AHAIM3UPOBATh OTJENbHBIC J3TAlbl MPOBEACHUS HCCIEIOBAHUNM U MHTEPIPETUPOBATH PE3YIbTaThI
HAOJIIOJICHUI H OIIBITOB;

*CTaBHUTbH OMBITHI MO UCCIETOBAHUIO (PU3NYECKUX SBICHUIN MU (PU3NYECKUX CBOMCTB Ten 0e3
UCTIOJIB30BaHUSl TPSMBIX H3MEPEHUH; Tpu 3TOM (OPMYIHPOBATH MpodieMy/3agady y4eOHOTro
9KCIIEPUMEHTA; COOUpaTh YCTAHOBKY U3 MPEATI0KEHHOT0 000PYI0BaHNUS;

*TIPOBOJIUTH OIBIT U (DOPMYIIUPOBATH BHIBOJIBI.

*TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIyUeHUU HAyYHOU MH(pOpMaIIUK;

*TIPOBOJIUTH TIPSIMBbIC W3MEPEHHS (U3MUSCKUX BEIMYUH: BPEMsl, PACCTOSHHE, Macca Tela,
o0BeM, cuiia, TeMIeparypa, atMocepHoe JaBlieHue, BIAKHOCTh BO3AyXa, HAMPSKEHHE, CHUjla TOKa,
paavanMoHHBIA (POH (C MCMONb30BAaHUEM JIO3UMETPA); IIPU 3TOM BbIOMpATh ONTHMAJIbHBIA CIIOCOO
M3MEPEHHMS M UCTIOIB30BATh MPOCTEHIIINE METO/IbI OLIEHKU MOTPEHTHOCTEN U3MEPEHU;

*IIPOBOJIUTH MCCIIEAOBAHNE 3aBUCHMOCTEN (DU3MUECKUX BEJIIMYMH C MCIOJIb30BAHUEM IMPSMBIX
U3MEpPEHUIl: TpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJAbTaThl MOITYYCHHON
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUE TaOIUIl U TpadUKOB, 1€TaTh

BBIBOJIbI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

*TIPOBOJIUTh KOCBEHHBIE W3MEpPEHMs] (DU3UUYECKUX BEJIWYUH: TPHU BBHIMOJHEHUH H3MEpPEHUU
coOupaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MPeII0KEHHOW HHCTPYKIIMH, BBIYHCIATH
3Hau€HUE BEJIUYMHBI U aHAJIM3UPOBATH IMOJTYYEHHbIE PE3YJIbTaThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHHUI;

*aHAIM3UPOBATh CHUTYAllUM TMPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHX
MPOSIBIICHUE M3YYCHHBIX (DM3MUECKUX SBICHUN WU 3aKOHOMEPHOCTEH M MPUMEHSTh MMEIOIINecs
3HAHUS ISl UX OOBICHEHHUS;

*TIOHMMATh TIPUHIIUIIEI IEHCTBUS MAIIMH, TPHUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€30MacHOr0 UCMOIb30BaHMS B TOBCEHEBHOM KU3HU;

*HCMOJB30BaTh NPHU BBINOJHEHUU YUEOHBIX 33a7ad4 HAYYHO-TIOMYJSIPHYIO IJUTEpaTypy o
(bU3UYECKUX SBICHUSIX, CIIPABOYHBIC MaTepHaibl, pecypchl MHTEpHETA.

IlnanupyemMble pe3y/abTaThbl OCBOCHHS OTAEJBHBIX TeM Kypca « Du3uka»

Pu3rKa U ee poJib B NO3HAHUH OKPYKAIOLIEro MUpa

[IpeameTHBIMM pe3yJbTaTaMU OCBOEHUS TEMBI SIBISIOTCS:

—TIOHUMaHue PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEPUS;

—YyMeHHUE MPOBOIUTH HAOMIOIeHUsT PUBNYECKUX SBICHUM; U3MEPATh QU3NUECKUE BETUIHHBIL:
paccTosiHue, MPOMEeXYTOK BPEMEHHU, TEMIEPaTypy; ONPENeNaTh IeHY JIeJIeHHs MIKaubl mpruodopa c
YUETOM IOTPEIIHOCTH U3MEPEHUS;

—TOHUMAaHUE POJIM YUYEHBIX HAIIeH CTpaHbl B Pa3BUTUU COBPEMEHHOU (M3UKW M BIUSHUM Ha
TEXHUYECKUW U COLMAJIBHBIN TPOrpecc.

MexaHu4ecKkue BJICHUS




[TpenMeTHBIMU pe3yIbTaTaMH OCBOCHHS TEMBI SIBIISIFOTCSI:

—TIOHUMAaHUE U CHOCOOHOCTH OOBSCHATH (PM3MUECKUE SIBIICHUS: MEXAaHHMUYECKOE JBIIKEHUE,
paBHOMEpPHOE W HEPAaBHOMEPHOE JABH)KEHHE, MHEpIUs, BCEMHpPHOE TATOTEHHE, PaBHOBECHUE TeT,
MIPEeBpAIICHUE OJHOTO BHJIa MEXAaHMUYECKON SHEPTUU B JPYToi, aTMOCHEpHOE JaBIICHUE, TaBIICHUE
KHUJKOCTEH, ra3oB M TBEPAbIX TeJ, IUIaBaHHE TeJ, BO3YyXOIJIaBaHUE, PACIOJIOKEHUE YPOBHSA
KHUJKOCTA B COOOINAOIIUXCSI COCY/ax, CYIIECTBOBAHHE BO3IAYIIHOW OOOJIOYKH 3eMIIH, CIOCOOBI
YMEHBIICHUS U YBETUUCHHUSI 1aBJICHUS;

—TIOHUMAaHUE U CIOCOOHOCTh OMHCHIBATE H  OOBSCHATH  (PU3UYECKHE  SBICHUS:
MOCTyHaTelbHOe JIBIKEHUE, CMEHA JIHA U HO4YM Ha 3emiie, CBOOOJHOE MajieHue Tell, HEBECOMOCTb,
JBUKEHHUE TI0 OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJAYJIO CKOPOCTBIO, KOJIEOaHHsI MaTEMaTHYECKOTO U
MPY>KUHHOT'O MAasiTHUKOB, PE30HAHC (B TOM UYHKCJIE 3BYKOBOM), MEXaHUYECKUE BOJIHBI, JUIMHA BOJIHBI,
OTpa)keHHUE 3BYKa, 3XO0;

—3HaHWE H CHOCOOHOCTh JaBaTh  OMNpEICNICHUs/ONUCaHus  (U3NYECKUX  TOHSATHMA:
OTHOCHUTENIbHOCTh JABM)KCHUS, TIepBas KOCMHUYECKasi CKOPOCTh, PEAKTUBHOE JIBIKEHUE; PU3NYECKUX
MOJIeTICH: MaTepuaibHasi TOYKa, CUCTEMA OTCUeTa; PU3NICCKUX BEIHYMH: MEepEMENICHNUEe, CKOPOCTh
PaBHOMEpPHOTO TMPSAMOJMHEWHOTO JABM)KEHHS, MIHOBEHHAs CKOPOCTh U YCKOpPEHHE IpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUXKEHUHU, CKOPOCTh U IIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE TIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 10 OKPY>KHOCTH, UMITYJIbC;

—YyMEHHE U3MEPSATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE MPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIB)KEHUH, [IEHTPOCTPEMUTEILHOE YCKOPEHUE MPU PABHOMEPHOM JIBXKEHUH IO
OKPY>KHOCTH, MaccCy, CHIIy, BE€C, CHJy TPEHHUS CKOJBXKEHUS, CUJy TPEHUs KaueHUs, 0O0BeM,
IUIOTHOCTh TeJa, PAaBHOICHCTBYIOLIYIO CHJI, JACWCTBYIOUIMX Ha TENO, MEXaHHYECKYI padory,
MOIIHOCTh, TUIEUO CHJIBbI, MOMEHT cwibl, KIIJ[, mOoTeHHHaIbHYI0 M KHHETHYECKYIO SHEPTHIO,
aTMochepHoe AaBieHUe, TaBIEHUE KUIKOCTH Ha JHO U CTEHKH COCyJa, CUITy ApXuMena;

—BJaJICHUE SKCICPUMEHTAIILHBIMA METOJIaMH HCCJICIOBAHUSI 3aBUCUMOCTH: MPONUIECHHOTO
IIyTU OT BPEMEHHU, YAJIMHEHUS IPY>KUHBI OT IPUIIOKEHHOM CUJIBI, CHIIBI TSHXKECTH TeJla OT €r0 MaccChl,
CWJIBl TPEHUS CKOJIbKEHUS OT IUIOIIAJA CONMPUKOCHOBEHHUS TEN W CUJIbI, MPUKUMAIOIICH TEIO0 K
MOBEPXHOCTH (HOPMAJFHOTO JAaBJICHHUS), CUIbI ApXuMena oT 00beMa BBHITECHEHHON TEJIOM BOJBI,
YCJIOBHH TIJIaBaHUS TeJa B KUIKOCTH OT JEHCTBUS CHIIBI TSDKECTU M CHIIBI ApXUMe/a, 3aBUCUMOCTH
Meproja U YacTOThl KoJeOaHUi MasTHUKA OT JAJIMHBI €70 HUTH;

—BJAJICHUE  OKCIEPUMEHTAIHHBIMH  METOJaMU  HUCCJEJOBAHHUS TpPU  ONpEAeNieHUU
COOTHOIIIEHUS CHUJI U TIJIeY, JJIs1 PaBHOBECHUS pblyara;

—TMOHUMAHUE CMBICIA OCHOBHBIX (DU3WYECKUX 3aKOHOB: 3aKOHB HbIOTOHA, 3aKOH
BCEMHPHOI'O TATOTEHMS, 3aKOH ['yka, 3aKOH COXpaHEHHUs MMITYJIbCA, 3aKOH COXPAaHEHHUsS! HEpPruH,
3akoH [lackans, 3akoH ApxruMea U yMEHHE MPUMEHSITh UX Ha MTPAKTUKE;

—BIaJieHue crmoco0aMu BBHITIOTHEHHUS PAacyeTOB MpPH HAXOXKICHHH: CKOpOCTU (cpemHeit
CKOPOCTH), IYTH, BPEMEHH, CHJIBl TsDKECTH, Beca Tella, IUIOTHOCTH Tejla, 00beMa, MacChl, CHIIbI
YIIPYTOCTH, PAaBHOJAEHCTBYIOMIEH CHII, IEMCTBYIONINX HA TEJNO, MEXaHUYECKOW pabOThI, MOIITHOCTH,
YCJIOBUSI paBHOBECHSI CUJ Ha pbiyare, MoMeHTa cuibl, KIIJ[, kuHETHYEeCKON M MOTEHIHAIBHOMN
SHEPTUM, JaBJICHUS, MAaBICHUS >KUIKOCTH Ha JHO M CTEHKH COCyJda, CHIbI ApXumena B
COOTBETCTBHUH C MOCTABIICHHOMN 3a/1aueii HA OCHOBAHHWH MCTIOJIb30BaHUS 3aKOHOB (DPU3HKH;

—YMEHHUE HaxOJUTh CBSI3b MEXKIY (PU3NYECKUMHU BEIUYMHAMH: CUJION TSHKECTH U MacCOu
TeJa, CKOPOCTH CO BPEMEHEM U ITyTeM, TUIOTHOCTH TeJla C €r0 MacCoi U 00HEMOM, CHIION TSKECTH U
BECOM TeNa;

—YyMEHHE MEePEeBOIUTh (PU3NUECKUe BeTMUNHBI 13 HecucTeMHbIX B CU 1 HaoboporT;

—TMOHUMaHUE MPUHIIMIIOB JEHCTBUS TMHAMOMETPA, BECOB, BCTPEYAIOIUXCS B TOBCEAHEBHOM
KU3HH, pblyara, OJI0Ka, HaKJIOHHOW TUIOCKOCTH, OapoMeTpa-aHepouaa, MaHOMETPA, MOPITHEBOTO
KHUJIKOCTHOTO HAcoca, TUAPABIUIECKOrO Mpecca U CrocoO0B oOecreueHus: 0€30MacHOCTH MPU UX
WCTIOJIb30BaHUH,

—YMEHHUE TPUBOJUTH MPUMEPHl TEXHUUYECKUX YCTPONCTB U KHBBIX OPTaHHU3MOB, B OCHOBE
MepeMeNnIeHUs] KOTOPBIX JISKUT TPUHIIMI PEaKTUBHOTO JIBIKCHHS; 3HAHWE M yMEHHE OOBACHSTH
YCTPOMCTBO U AEUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;



—YMEHHUE HCIOIb30BaTh IOJTYYECHHbIE 3HAHHUS B IOBCEAHEBHOW KHU3HU (OBIT, SKOJOTHS,
OXpaHa OKPYXKAIOIICH CPEJIbl).

TemioBble ABICHUS

[TpenMeTHBIMU pPe3yIbTaTaMH OCBOCHHS TEMBI SIBJISTFOTCSI:

—TMOHUMAHUE M CIIOCOOHOCTh OOBICHATH (Gu3nueckue sBiacHus: auddysus, Oosblmas
C)KMMaeMOCTh Ta30B, Majas CXKHMAEMOCTh >KUIKOCTEH W TBEPABIX TEJ, KOHBEKIUS, W3IydeHUE,
TEIUIONPOBOJHOCTh, M3MEHEHHE BHYTPEHHEHW HHEpruM Tejla B pe3ylbTare TeIuionepeaaun Hiu
paboThl BHEUIHUX CHJI, UCHapeHue (KOHACHCAlWs) W IUIABJICHHE (OTBEpJCBAHUE) BEIECTBA,
OXJIKJCHHUE KUIKOCTU TP UCTIAPEHUU, KUTICHUE, BBITIAJICHUE POCHI;

—BJIaJIcHUE SKCIIEPUMEHTAIBHBIMU METOJIaMU KCCIIEJOBAaHUS NPU ONpEACNICHUU pPa3MepoB
MajbIX TeJ, 3aBHUCHMOCTH OTHOCHUTEIHHOW BIAXKHOCTH BO3[yXa OT JaBICHHUS BOJSHOTO Iapa,
CoJIep>Kallerocsi B BO3AyX€ IMPH JaHHOM TeMIiiepaType; JaBJCHHs HACHIIIEHHOTO BOJSHOIO Mapa;
oTpeieNiCHUs YISIbHON TeIJIOEMKOCTH BEIIECTBA;

—TIIOHUMaHUE NPUYUH OpPOYHOBCKOTO JABM)KCHMS, CMayMBaHUSI W HECMAuMBAaHUSA TeJ;
pa3IuyYUs B MOJICKYJISIPHOM CTPOCHHUH TBEPJBIX TEJ, KHUIKOCTEH U ra3oB;

—TIIOHUMAaHUEe TMPUHIUIOB JEUCTBUS KOHJCHCAIMOHHOTO U BOJOCHOTO THUTPOMETPOB,
MICUXPOMETpA, JBUTATEST BHYTPCHHETO CTOPaHHS, MapOBOW TypOWHBI M CIOCOOOB 0OOeCTCUCHHUS
0€30MMacCHOCTH MPH UX UCTIOJIb30BAHUY;

—YyYMEHUE W3MEpATh. TEMIIepPaTypy, KOJIMYECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTh
BEIIECTBA, YACTbHYIO TEIJIOTY IIABJICHHSI BEIIECTBA, BIAXKHOCTh BO3yXa;

—TIIOHUMaHUE CMBICIA 3aKOHA COXPAHCHUS W IPEBPAIICHUS JHEPrUU B MEXAHHYCCKHUX U
TEIUIOBBIX MPOlieccax U yMEHUE MPUMEHSTDH €ro Ha MPAKTUKE;

—OBJIQJICHHUE CIIOCO0aMU BBIITOJIHCHUS PACUYCTOB JIJISl HAXOXKICHHSI: YICIHbHON TEIJIOEMKOCTH,
KOJMYECTBA TEIJIOTHI, HEOOXOOUMOro Ui HarpeBaHus Tella WM BBIICISIEMOTO0 UM IPHU
OXJIOKJCHUH, YICIBHON TEIUIOThI CrOPaHUs TOIUIMBA, YACIBHOW TEIUIOTHI IJIABJICHHUS, BIAXKHOCTU
BO3/lyXa, YACIbHOU TEII0Th MapoodpazoBanus U koHaeHcanuu, KI1J1 rerioBoro asurarens;

—ymMmenue mosib3oBarbess CU u mepeBOAWTh €IMHUIBI U3MEpPEHUS (DU3UYECKUX BEIMYUH B
KpaTHBIE U JI0JIbHBIE €IUMHUIIBI;

—YyMEHHUE WCIOIh30BaTh IOJYYCHHBIC 3HAHWS B IOBCEAHEBHOW JKU3HU (OBIT, JKOJOTHSI,
OXpaHa OKPYXKaroIIel CpeJibl).

DJIEKTPOMATHUTHBIE SIBICHUS

[TpenMeTHBIMU pe3yabTaTaMH OCBOCHHS TEMBI SIBIISIFOTCSI:

—TMOHUMAHUE U CIOCOOHOCTh OOBSICHATH (PU3WYECKUE SIBICHUS: JJICKTPU3ALMS Tell,
HarpeBaHue MPOBOJHUKOB AIIEKTPUUECKUM TOKOM, IEKTPUUECKUN TOK B METaJlIax, JIEKTPHIECKHE
SIBJICHUS C TIO3UIIUN CTPOCHUS aToMa, ICHCTBUS JICKTPHUECKOTO TOKA, HAMAarHHYEHHOCTD JKene3a U
CTalli, B3aUMO/ICICTBHE MarHUTOB, B3aUMOJEICTBHE MPOBOJHUKA C TOKOM U MarHUTHOM CTPEINKH,
JCHCTBIEC MArHUTHOTO TIOJII HAa TPOBOJHHUK C TOKOM, TPSIMOJMHEWHOE PACIPOCTPAHCHHE CBETA,
o0Opa3oBaHHe TEHU U MOIYTEHH, OTPaXXKEHHE U MTPEIOMIIEHUE CBETA;

—IOHMMAaHUE U CIIOCOOHOCTHh OMHCHIBATH M OOBACHATH (hU3NYECKHE SBICHUS/ MPOIECCHI:
JNEKTPOMArHUTHAS ~ MHAYKIUS, CAMOWHAYKIMS, TpPEIOMIIEHHE CBETa, JUCIEepPCUsi CBETa,
TIOTJIONIECHUE W MCITyCKAaHUE CBETa aTOMaMH, BOZHUKHOBEHUE JIMHEHYATHIX CIICKTPOB UCITYCKAHUS U
MOTJIOLICHHS;

—3HaHWE M CIOCOOHOCTH JIaBaTh OMpPEICICHHS/OMUCaHus (U3HMUECKUX TIOHATHH: MarHUTHOE
oJie, TMHAUA MAarHUTHOW MHIYKIIUH, OJHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE TOJIE, MAarHUTHBIH
MMOTOK, TICPEMEHHBIA JJIEKTPUYCCKHH TOK, JJICKTPOMArHUTHOE IT0JIe, JIEKTPOMArHUTHBIC BOJIHBI,
ANEKTPOMArHUTHBIE KOJIEOaHUS, PAJAMOCBS3b, BUIUMBIA CBET; (PU3NYECKHX BEIMYUH: MArHUTHAS
WHIYKIHSI, WHIYKTHBHOCTh, TEPHOJ, YacTOTa M AaMIUTUTyJa JJIEKTPOMATHUTHBIX KOJICOaHHH,
MOKa3aTeNH MPEIOMIICHHUS CBETA;

—3HaHue (GOPMYJTUPOBOK, MOHUMAHKWE CMBICIA M YMEHUE NMPHUMEHSATH 3aKOH MPEIOMIICHUS
cBeTa u npaBwio JIeH1ia, KBaHTOBBIX MOCTynaToB bopa;

—TIIOHUMaHUe CMBICIIAa OCHOBHBIX (DM3MUYECKUX 3aKOHOB M YMEHHE NPHMEHATh HX Ha
MPAKTUKE: 3aKOH COXPAHECHHS JIIEKTPUYECKOro 3apsiia, 3akoH Owma Ui y4yacTKa IeMd, 3aKOH




Jxoyns—IJleHna, 3aK0OH OTpa)KEHHsI CBETA, 3aKOH MPEJIOMIJICHUS CBETA, 3aKOH MPSMOJIMHEUHOTO
pacnpoCTpaHEHUS CBETA;

—YMEHHUE U3MEpATh: CHIIy DJIEKTPUYECKOrO0 TOKa, DJJIEKTPUUYECKOE HaIpsDKEHUe,
QIIEKTPUUECKUI 3apsl, DSJCKTPUYECKOE CONMpPOTHBIEHHE, (POKYyCHOE paccTosiHHe CcoOMparomeit
JIUH3bI, ONTHYECKYIO CHITY JIMH3bL;

—BJIaJICHUE HKCIEPUMEHTAIbHBIMU METOAAMM MCCIEA0BaHUS 3aBUCHMOCTH: CHJIBI TOKA Ha
y4acTKe LeMH OT 3JIEKTPUUYECKOTO HAMPSIKEHUs, AIEKTPUUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT
€ro JJIMHBI, IJIOLAAM MONEPEYHOro0 CEYEHHUS M MaTepuana, 3aBUCUMOCTH MAarHUTHOTO JAEWCTBHUS
KAaTyIIKM OT CHUJIbl TOKa B LIEMHU, H300paKeHHsI OT PACIOJOXKEHHS JIaMIIbl Ha Pa3InYHbIX
PacCTOSHUAX OT JIMH3bI, YTJIa OTPaXKEHHUS OT yrIJjia MaJIeHus CBETa Ha 3epKalio;

—TIIOHUMAHUE [pUHIUNA JEHCTBUS DJIEKTPOCKOIA, JJIEKTPOMETPa, TaJbBAHMUECKOIO
AJIEMEHTa, aKKyMYJsITopa, (poHapHKa, peocTaTa, KOHACHCATOpa, JaMIlbl HAKAJIMBAHUS M CIOCOOOB
obecrieyeHrs: 6€30MaCHOCTH MPU UX UCTIOIb30BAHUY;

—3HaHUEe Ha3HA4YeHMs, YCTPOWCTBA M NPHUHLHUIA JIEHCTBUS TEXHUUYECKUX YCTPOMCTB:
AJIEKTPOMEXAaHUYECKUH  MHIYKIMOHHBIA TEHEepaTop IEepPeMEHHOro TOKa, TpaHchopmaTop,
KoJe0aTeNbHbIN KOHTYpP, JETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

—pa3nmuyarb (OKYyC JIMH3bI, MHUMBII (POKyC M (OKYCHOE pacCTOSHUE JMH3BI, ONTHYECKYIO
CHIIy JIMH3BI M ONTHYECKYI0 OCh JIMH3bI, COOMPAIONIYI0 U PACCEUBAIOIIYIO JIMH3BI, U300pakKeHUs,
JaBaeMble COOMpAIOIIEl U PACCEUBAIOIIEH JIMH30M;

—BJIaJIcHUE CIOCOOAMU BBITMOTHEHUS PACYETOB NIl HAXOXKICHUS: CHIIBI TOKA, HAIPSKEHUS,
COIIPOTHUBIICHUS IPU MapajUIeIbHOM U IMOCJIEI0BaTEIbHOM COECIMHEHUU MPOBOAHUKOB, YJIEIbHOIO
COIMPOTHUBIICHUSI TPOBOJHUKA, PaOOTHl M MOIIHOCTH 3JEKTPUUECKOTO TOKA, KOJIMYECTBA TEILIOTHI,
BBIIEJIIEMOT0 IPOBOJAHMKOM C TOKOM, €MKOCTH KOHAEHCAaTopa, paboThl 3JEKTPUYECKOIO MO
KOHJICHCATOpa, JHEPTHH KOHJEHCATOPA;

—TIIOHUMaHUE CYTH METO/1a CIIEKTPAJIbHOTO aHAJIN3a U €r0 BO3MOKHOCTEH;

—YMEHHUE HCIOIb30BaTh IOJYYCHHbIE 3HAHHS B IOBCEAHEBHOW >KU3HU (PKOJOTHUS, OBIT,
OXpaHa OKPYXKalollel cpeibl, TEXHUKA 0€3011acCHOCTH ).

KBaHTOBEIC ABJICHUS

[IpenMeTHBIMU pe3yabTaTaMU OCBOCHHS TEMBI SIBISIOTCS:

—TIIOHUMaHUEe U  CIOCOOHOCTh ONHUCBIBATH U OOBACHATH  (U3UUECKUE  SBICHUS:
PaAMOaKTUBHOCTh, HIOHU3UPYIOLIUE U3TYUCHHUS;

—3HaHWe M CHOCOOHOCTh JaBaTh  OMpEJCNICHUs/ONUCaHus  (U3NYECKUX  TOHSATHM:
pPaAMoOaKTUBHOCTb, anb(a-, OeTa- U raMma- 4YacTHIbl; (PU3NYECKUX MOJIENEH: MOJEIN CTPOCHUS
aTomoB, mnpemioxxeHHsle J[. TomcoHom u 3. Pesepdopaom; NpOTOHHO- HEUTpPOHHas MOAEIb
aTOMHOTO si/ipa, MOJENb IIpolecca JeJeHHs spa aroMa YypaHa; (U3NYECKUX BEJIMYMH:
MOTJIOIIEHHAsT /1032 W3IY4YeHHUs, KOAXPQHUIMEHT KauyecTBa, SKBUBAJIEHTHAs 10332, IE€PHOA
MoJIypacnania;

—YyMEHHE MPUBOAUTH IPUMEPHI U OOBICHATH YCTPOHCTBO U MPUHLHUI JEHCTBUS TEXHUYECKUX
YCTPOWCTB M YCTAaHOBOK: CUETYMK l'elirepa, kamepa BuiabcoHa, IMy3bIpbKOBas Kamepa, SACPHbIN
peaKTop Ha MEJUICHHBIX HEUTPOHAX;

—YMEHUE U3MEPSITh MOIIHOCTH J103bl PaAHOAKTUBHOIO U3Ty4YEHHS OBITOBBIM JI03UMETPOM;

—3HaHue (POpPMyITUPOBOK, NMOHUMAHHE CMBICIIAa M YMEHHUE NPUMEHATH: 3aKOH COXPaHEHHS
MaccoBOI'O YHCJa, 3aKOH COXpaHEHHUS 3apslia, 3aKOH PpPaJUOAKTHBHOIO pacrnaja, MpaBUIIO
CMEILEHUS;

BJIQJICHUE HKCIEPUMEHTAIbHBIMU METOJAaMH HCCIEAOBaHUSA B TMpolecce HU3YUYECHUS
3aBMCHUMOCTH MOLIHOCTH M3J1y4E€HHMsI IPOJIYKTOB pacmaza paJoHa OT BpPEMEHU;

—TIOHUMaHHUE CYTH SKCIIEPUMEHTAIbHBIX METOIOB UCCIIEI0BAHUS YACTHUIL;

—YyMEHHE HCIIOJIb30BaTh IOJYYCHHbIE 3HAHUS B MOBCEIHEBHOM JXKM3HU (OBIT, HKOJIOTHS,
OXpaHa OKpYXarollei cpeibl, TeXHHKa 0€30MacCHOCTHU U JIp.).

Crpoenue u 3Boronus Beenennon

[TpenMeTHBIMU pe3yJbTaTaMH OCBOCHHS TEMBI SIBJISIFOTCSI:

—TIpEACTABIEHUE O COCTABE, CTPOEHUH, IPOUCXOXKACHUU U Bo3pacTe CONHEUHON CUCTEMBIL;




—YyMeHHUE MPUMEHATh (PU3NUecKre 3aKOHBI JJi1 OOBsICHEHHs NBIKeHUS IaHeT ConHeyHOU
CUCTEMBI;

—3HaHME€ W CIOCOOHOCTh [IaBaTh OMPEICICHUS/ONUCAHUA  (PU3HUYECKUX  TTOHITHI:
TCOLEHTPUYECKAS U TeIHOLEHTPUYECKAsE CUCTEMBI MUPA;

—o0OmsacHenne cytu dddekra X. [lormmepa; 3HaHwe (HOPMYIUPOBKH W OOBSICHEHHE CYTH
3aKoHa D. Xab0ia;

—3HaHHUe, YTO CYHIECTBEHHBIMU MapaMeTpaMH, OTINYAIOIIMMHU 3BE3/Ibl OT IUJIAHET, SBJISIOTCS
UX MacChl U MCTOYHUKH DHEPrUM (TEPMOSJICPHBIC PEaKIMHU B HEApPax 3BE3] M PaANOAKTUBHBIC B
HeZpax IUIaHeT), 4To 3akoH D. XaOOya sBWJICA SKCIEPUMEHTAIBHBIM MOJITBEPXKIECHUEM MOJIETN
HecTalmoHapHoi Beenennoi, oTkpeiToit A. A. @puamaHoM;

—cpaBHUBaTh (U3WUECKHE W OpOWTANBHBIC TMapaMeTphbl IUIAHET 3€MHOW TpPyHmbl C
COOTBETCTBYIOIIMMH MapaMeTpaMH IJIAHET-TUTaHTOB M HaXOUTh B HUX OOIIEe U Pa3InYHOE.

BuinyckHuk noayuum 603mM0MCHOCHIb HAYYUMbCA

*0CO3HABAMb YEHHOCHb HAYYHBIX UCCTIe008AHULL, POJb PU3UKU 8 pacuiupeHuu npedcmasieHull
00 OKpydHrcarowem mupe u ee 6Kkad0 8 YiyyuleHue Kaiecmea HCU3Hu;

*UCNONIBL306AMb  NpUEMbl NOCMPOEHUs Qu3uueckux mooeset, Noucka u @GopmyIuposKu
00KA3amenbCme GblOGUHYMBIX 2UNOmMe3 U Meopemuyeckux 6bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBIeHHbIX PaKmos,

*CPABHUBAMb MOYHOCMb USMEPEHUS (PUIUYECKUX BeTUYUH NO BeIUYUHE UX OMHOCUMETbHOU
nocpeunHoCcmuy npu npo8eoeHUY NPAMbIX UsMepeHUl,

*CamoCmoamenbHo NPoBOOUNMb KOCEEHHbLE USMEPEHUS U UCCIe008AHUA DUIUYECKUX GENUYUH C
UCNONIBL308AHUEM PA3IUYHBIX CHOCOD08 U3MepeHUs Gu3uuecKux GeluduH, vloupams cpeocmea
UMepeHUss ¢ yuemom HeoOX0OUMOU MOYHOCMU U3MepeHull, 0D0CHO8bI8aAMb 6bl00p CHocoba
usMepenus, a0eK8amnHo20 NOCMAasIeHHoU 3adade, NPosoOUMb OYEHK)Y 00CMOBEPHOCMU NOJIYYEHHbIX
pe3yibmamos,

*BOCHPUHUMATb UHPOPMAYUIO PUULECKO20 COOEPIHCANHUS 8 HAYYHO-NONYIAPHOL Tumepamype
U cpeocmeax Maccoeol UHGOpMAaAyuy, KPUMuYecKyu OYeHUBamsv MNOJAVYeHHYI0 UuHGopmayuio,
aHanu3upys ee cooepaiicanue u OaHHvle 00 UCMOYHUKe UHpOopMayuu,

*co30asamsv cOOCMBEHHble NUCbMEHHbIe U YCMHble COOOWeHUs O (PUUYECKUX A61eHUsAX Ha
OCHOBE HEeCKONLKUX UCMOYHUKO8 UHDOpMAyuu, CONpo8o’coams GblCMynJieHue npeseHmayuetl,
VUUmMb18as 0COOEHHOCMU aYOUmMopuUU C8epCmHUKOS.

O0ecneunTh TOCTIKEHUE TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOM
MIPOTPaMMBI, CO3aTh OCHOBY IS CAMOCTOSTEIBHOTO YCIIEITHOTO YCBOSHHS 00YJIarOIIUMHICS HOBBIX
3HAHWUW, YMEHHH, BUJOB U CIIOCOOOB JEATEILHOCTH JOJKEH CHUCTEMHO-IEATENbHOCTHBIN nmoaxoa. B
COOTBETCTBHUM C OTHM TIOJXOJOM HMEHHO aKTHBHOCTh OOYYAIOIIUXCS TPHU3HACTCS OCHOBOU
JOCTHKEHHS Pa3BUBAIOIIUX IIeNiell 00pa30BaHUS — 3HAHUS HE IMEpelalTcs B TOTOBOM BHUJE, a
TOOBIBAIOTCS YUAIIMMUCS B TIPOIIECCE MTO3HABATEIBHOMN eI TETLHOCTH.

Conep:xanue

Pu3KKa U ee poib B NO3HAHWN OKPYKAIOIIETO MUPa

®uznka — Hayka o npupozae. dusmdeckue Tena U siBieHusA. DU3MUECKHE CBOMCTBA TeEIl.
Habmonenne u onucanue ¢usznyeckux spiaeHu. dusmdeckuili sxcnepuMeHT. MonaennpoBaHue
SABJICHUH U 00BEKTOB MpUpobl. Pu3nueckre BeNnIuHbl. Vi3Mepenus Gpu3ndeckux BeJIWYMH: JUIMHBI,
BpeMeHH, Temreparypbl. @uznueckue npudbopsl. MexayHapoHas cucreMa eluHUL. TOYHOCTh U
MOTPEIIHOCTh N3MepeHuil. PU3nYecKue 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka n TexHuka. HayuHbii
MeTo]1 mo3HaHus. Poib Gpusuku B GopMHUpOBaHUM €CTECTBEHHOHAYYHOH IPaMOTHOCTH.

MexaHuueckue IBICHUS

Mexannueckoe JBHKeHHE. MartepuanbHas TO4YKa Kak MoOJAeNb (DU3MYECKOro Tedna.
OTHOCHUTENBHOCTh MEXAHUYECKOIO ABMKEHHUS. ['eolieHTpudecKas U IeIMOLEHTPUYECKasi CUCTEMBI
mupa. Cucrema orcuera. dusnueckre BEIMUMHBI, HEOOXOAMUMBIE I ONUCAHUS JBUKEHHS, U
B3alMOCBSA3b MEXJIy HHUMU (IIyTh, IEPEMELICHHE, CKOPOCTb, YCKOPEHHE, BPEMs JIBHIKEHUS).
PaBHOMEpHOE ¥ PaBHOYCKOpPEHHOE TPSIMOJIMHEHHOE JABWXKEeHUE. [paduku 3aBUCHMOCTH
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KMHEMAaTUYECKUX BEIMYMH OT BPEMEHU INPHU PABHOMEPHOM U PABHOYCKOPEHHOM JBUKECHUMU.
PaBHOMepHOe paBuxkeHue 1o OKpyxkHOCTH. Muepums. MueprHocTh Ten. B3ammopneincrsue Tel.
Macca tena. Usmepenue maccol Tena. [ImotHocTs BeniectBa. Cuina. Eqununet cunsl. MHepmanbHas
cucrema orcyera. 3akonsl Hetorona. CBoGogHoe magenue ten. Cuna TshKeCcTH. 3aKOH BCEMHPHOTO
Tsrorenusi. MckyccrBeHHble cnyTHukd 3emid. Cuna ynpyroctd. 3akoH ['yka. Bec Tena.
HeecomocTh. CBs3p MEXy CUIION TSXKECTH U Maccod Tena. Cuila TSDKECTU Ha JAPYruX IJIaHEeTax.
Hunamometp. CrokeHHE BYX CHUJI, HAMpPABJIEHHBIX MO OJAHOW NpsAMoil. PaBHoaecTByOmIAs CHUJL.
Cuna tpenus. Tpenue ckonbxenus. Tpenue nokos. Tpenue B npupojie U TEXHUKE. HcKyccmeentvle
cnymuuku 3emau. Ilepsas kocmuueckas ckopocmo.

(KypcuBOoM oTMe4YeH MaTepuaJl, Heo0si3aTeIbHbIN 1JI U3y4YeHHs)

WNmnynbe. 3akOH COXpaHEHHs MMITyJbca. PeakTuBHOE nBMKeHue. Mexanumdeckas paborta.
Momnocts. DHeprus. [loreHunaneHas ¥ KuHeTudeckas sHeprus. lIpeBpaiienue onHoro Buaa
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs IOJHOW MEXaHUUYECKOM SHEPIUu.

[IpocTble MeXaHU3MBI. YCIIOBUSI PAaBHOBECHUSI TBEPAOIO TeJla, UMEIOLIEro 3aKPEIUIEHHYIO OCh
nerkeHns. MomenT cwibl. LleHTp TskxecTu Tena. Peruar. PaBHoBecue cwil Ha pbryare. Peiuaru B
TexHHKe, ObiTy W mnpupone. [loaBmkHble W HemoJBWXkHBbIe Onoku. PaBeHcTBO paboT mpu
HCIIOJIb30BAHUU MPOCTBIX MEXAHU3MOB («30JI0TO€ IIPaBUIIO» MeEXaHHMKH). Buuel paBHOBecus.
KoaddunmenT noneznoro neiicTBUsS MeXaHU3MA.

Hasnenne. Jlapnenune TBepasix Ted. Eamuuiel namepenus: aapineHus. CriocoObl M3MEHEHUS
nasnenud. /laBinenue raza. OObsiCHEHHE JaBIIEHUS ra3a Ha OCHOBE MOJEKYJISAPHO-KUHETHUECKUX
npeactaieHuil. [lepenaua naBnenus razamu u KUaKocTaMH. 3akoH [lackans. [laBnenue xxuakoctu
Ha JHO U cTeHKHu cocyna. Coobmatomuecs: cocyasl. ATMocepHoe gaBieHre. MeToabl H3MEpEeHus
atMocdepHoro nasienus. OmnbiT Toppuuennu. bapomerp-anepoun, manomerp. ATMochepHoe
JaBJICHHE Ha Pa3MYHBIX BbICOTaX. [ mapaBiIMueckne MexaHu3Mbl (mpecc, Hacoc). [lopuiHeBoit
XKHUJKOCTHBIM Hacoc. [laBieHue ®UAKOCTU U ra3a Ha NOrpY)KEHHOE B HUX TeJo. 3aKOH ApXHMe[a.
VYcnosus naBanusd ten. [naBanue ten u cynos. Bo3ayxomiaBanue.

Konebarensnoe paBmwkenne. KomebGanuwst tpy3a Ha mnpyxuHe. CBOOOIHBIE KOJICOAHUS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTYJa, NEpUOJ, dacToTa KojeOaHuil. [ apmonuueckue
koneoanus. llpeBpallileHue SHEpPruM Mpu KojaedaTelnbHOM JBMKEHUHU. 3aTyxXarollue KosieOaHus.
Beinyxaennsle konebanusi. Pesonanc. PacmpocTpaHeHue kojeOaHMM B yIpyrux cpeaax.
[lonepeunsle U TpoAOJabHBIE BOJIHBL. JlnMHA BOJHBL. CBSA3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHs U MepruooM (4acToToil). 3ByKoBble BoJHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp u
IPOMKOCTb 3BYKa. DX0. 3BYKOBOW pe30HaHC.

TemoBele ABIECHUA

Crpoenue BemiectBa. ATOMBI U MoJEeKyNbl. OIBITHI, J10Ka3bIBAIOIUE ATOMHOE CTPOEHHE
BellecTBa. TerioBoe JABMKEHHE aTOMOB U MoJjekyid. bpoyHoBckoe nBmxenue. uddysus B razax,
KHUJAKOCTAX M TBEpAbIX Tenax. B3aumoaeicTBHMEe YacTHI] BelleCTBA. ATrperaTHble COCTOSIHHS
BemiecTBa. MoJienn CTpOEHUsI TBEPABIX Tel, KUAKOCTeW U ra3oB. OObsSCHEHHE CBOWCTB ra3os,
AKHUJKOCTEH U TBEPBIX TE€J HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MPE/ICTABICHUN.

TennoBoe nBuxenue. TerioBoe paBHoBecue. TemnepaTrypa. Buyrpennss sneprus. Pabora u
terionepenavya. TemnmonpoBonHocth. Konsekuus. Wsnydenue. Ilpumepsl Teruionepenauud B
pupoje U TexHuke. KoanuecTBo TemIoTsl. Y aenpHas TEIIOEMKOCTh. PacdyeT konmdyecTBa TENI0ThI
IpU TerIooOMeHe. YJienbHasl TeIUIoTa CrOpaHUs TOIUIMBA. 3aKOH COXPAaHEHMsI W IPEBpaIlCHUS
SHEPruM B MEXAHWYECKUX U TEIUIOBBIX mporeccax. IlnaBienue u oTBepaeBaHne KPUCTAIUIMUECKUX
Ten. YaenbHas TemjaoTa IulaBieHus. Mcnapenuwe u  kongeHcauus. Kumenue. 3aBHUCHUMOCTH
TeMIIepaTypbl KUIIEHUs OT JaBJeHHUs. YelbHas TeIuloTa rnapooOpa3oBaHus. BiaxHocTh Bo3ayxa.
OObscHEeHHE UW3MEHEHHUs arperaTHOro COCTOSHUS BELIeCTBA HA OCHOBE MOJIEKYJISIPHO-
KMHETHUYECKUX MpeacTaBiIeHuld. Paboma easza npu pacwupenuu. IlpeoOpa3oBaHue >HEpPruM B
TEIUIOBBIX MamuHax. [[Buratens BHyTpeHHero cropanus. [lapoBas typOomna. KIIJ[ TemmoBoro
ABUraTens. Jxonocuieckue npooiemvl UCNOIbI0BANU MENT08bIX MAULUH.

OJEeKTPOMarHUTHbIE SIBICHUS

OnexTpuzanus ¢u3udeckux Ted. JlBa pona 3IeKTpHUYECKHX 3apsiioB. B3ammoneiictBue
3apsUKEHHBIX  Tel.  JleMMMOCTh  3JIEKTPUYECKOro  3apsifa. JNEKTPOH. 3aKOH COXPaHEHHS
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JJEKTPUYECKOTO 3apsiaa. IIpOoBOOHWKHM, JUAJIEKTPUKHM M MOJYHOPOBOJHUKH. DJIEKTPOCKOIL.
DnexkTpuueckoe T1osie Kak ocoObid  Bua Marepuu. CrtpoeHue aroma. HanpsowcenHocms
9NeKmpuU4ecKkoeo noss. JIefcTBUe 3IEKTPUUYECKOTO NOJIA Ha AJeKTpudeckue 3apsaasl. KonaeHncarop.
DHeprus EeKTPUYECKOT0 M0JIsl KOHJEH caTopa.

OnekTpuueckuil TOK. VCTOYHMKM TOKa. OJEKTpUYecKass LEelb U €€ COCTAaBHbIE YacTH.
Hanpasnenue u neicTBus 3JIEKTPUYECKOr0 TOKa. HocuTenu 3JIeKTpUYECKUX 3apsiioB B MeTasulax.
Cuita Toka. DJIEKTPUYECKOE HaAIIPSKEHUE. DIEKTPUUECKOE CONPOTUBIECHUE TPOBOIHUKOB. ETMHNIIBI
COINPOTUBJIEHUS. 3aBUCHUMOCTb CHJIbl TOKAa OT HampspkeHus. 3akoH Owma s ydacTka LEnu.
VnensHoe comporuBienue. Peocrarel. IlocnepoBarenbHOE W HapajiebHOE  COEAUHEHUE
MPOBOAHUKOB. PaboTa 3JeKTpUYecKoro Moy M0 MEePEeMEIICHUI0 BJICKTPUUYECKUX 3apsiioB.
MoIHOCTh 3JEKTPUUYECKOr0 TOoKa. HarpeBaHue NpOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3aKOH
Jixoyns—IJlenma. OnekTpuyecKkue HarpeBaTelbHble U OCBETUTENbHbIE MpuOopsl. KopoTkoe
3aMbikanue. [IpaBuiia 6e30nacHOCTH IpU pabOTe € IMEKTPOIPUOOPAMHU.

OneiT Opcrena. MarautHoe nojie. MHAyKIus MarHUTHOTrO mojs. MarHuTHoe 1mosie npsiMoro
TOKa. MarHuTHoOE 1oJie KaTylKu ¢ TOKOM. IlocTossHHbIE MarHUTBl. MarHuTHOE 110JI€ MTOCTOSIHHBIX
MarHuToB. MarnutHoe nosie 3emiu. B3zanmopeiictBue MarHuToB. JlelicTBe€ MarHUTHOrO IOJISI Ha
IIPOBOJHUK C TOKOM. DJIEKTpUUECKUi aBuUrarenb. OTHOPOJIHOE U HEOJHOPOJAHOE MATHUTHOE MOJIE.
[IpaBuno 6ypaBunka. OOHapyKeHHEe MATHUTHOTO MOJs. J{eicTBUE MarHUTHOTO TOJISl HA TPOBOAHUK
C TOKOM M JABWXKYIIYIOCA 3apsikeHHYI0 yactuity. Cuna Amnepa u cuna Jlopenya. IlpaBuiio neBou
pyku. MarautHeiii notok. OmnbiTel ®Dapanes. DOnekrpomarnuTHas uHAyKuus. Hanpasienue
MHIYKIHUOHHOTO TOKA. [IpaBuio Jlenna. SIBieHne caMOMHAYKIUN.

OnexktpoMarHuTHble KoneOanusi. KoneGatenbHbiii koHTyp. I[lepemennsiii Tok. ['eneparop
nepeMeHHoro toka. [IpeoOpa3oBaHus 3Hepruu B 3jekTporeneparopax. Tpancpopmarop. Ilepenaya
3JEKTPUYECKON SHEPIMM Ha PACCTOSTHUE. DJIIEKTPOMATHUTHOE IOJ€. DJIEKTPOMAarHUTHBIE BOJIHBL
CKopocTh pacnpoCTpaHEHHs! 3JEKTPOMAarHUTHBIX BOJH. BiMsHUE 3JIEKTPOMArHUTHBIX HU3TY4EHUN
Ha KHUBbIe OpraHu3Mbl. [lomydyeHue SJIeKTPOMArHUTHBIX KojeOaHui. [IpMHUUMOBI pagroOCBA3M H
TEJIEBUACHHUS.

OnexkTpoMarHuTHas npupona csera. CkopocTh cBera. Mcrounuku ceera. [IpsmosmHeliHoe
pacnpoctpaHeHue cBera. OTpakeHue cBeTa. 3aKOH OTpakeHus cBera. [limockoe 3epkaiio.
N3o00paxenue mnpenmera B 3epkane. lIpemomiienne cBera. 3akoH IperoMiIeHUst cBeTa. JIMH3BIL
®dokycHOe paccTosiHME JMH3bl. OnTuyeckast cuiia JuH3bl. M300paxenusi, naBaemble JnH30M. ['11a3
Kak onTHueckas cucrema. Onruueckue npudbopsl. [Ipenomnenue csera. [lokazatens mpenomiaeHus.
Hucnepcusi ceera. llpera Ten. Cnektporpad u crekrpockomn. TNl ONTHYECKHX CIIEKTPOB.
CnexmpanbHolll aHanu3.

KBaHTOBBIC SIBICHUS

Crpoenue aromos. [Inanerapnas mozaens aroma. Ilorynomenne u ucnyckanue CBETa aTOMaMH.
[IpoucxoxaeHue MHeUaThIX criekTpoB. OnbiTel Pesepdopa.

PannoakTHBHOCTh KaK CBHJIETENBCTBO CIOKHOTO CTpOEHHUs aTOMOB. Anb(da-, 6era- U raMma-
u3nydeHus. PaaroakTuBHbIE NpeBpalieHus aToMHbIX siep. CoxpaHeHHe 3apsA0BOr0 U MacCOBOIO
yucen Mpu sAepHbIX peaknusax. llepmox mnomypacnaga. 3akoH pPaJMOAKTHUBHOTO —pacraja.
DKcriepuMEHTANIbHbIE METO/bl HCCleoBaHusl dYacTull. [IpoTOHHO-HEWTpOHHas Mojedb sjapa.
du3nuecKuil CMBICI 3aps10BOro U maccoBoro yucen. M3oronsl. [IpaBuna cmenienus ams anbda- u
Oera-pacraja MpU SIEPHBIX peaKUuax. DHEprusl CBA3M yacTll B sape. Jlenenue simep ypasa.
llennas peakuus. SnepHas »dHepreTHka. OKOJOTMYECKHMe MpoOJemMbl paboThl  aTOMHBIX
anekTpocTaHumii. Jlosumerpus. BiusHHME paninoOaKkTHBHBIX H3JIYYEHUN HA JKMBBIE OpPraHU3MBI.
Tepmosinepnas peakuust. Mctounuku sHeprun CosHIA U 3BE31.

Crpoenue u 3Bosronus BeenenHoin

['eonenTpryecKkas 1 reIMOLEHTPUYECKAs CUCTEMBI MUpA.

Cocras, cTpoenue u npoucxoxjaeHue ConHedHol cucteMbl. Pu3nyeckas Npupoja HeOECHBIX
ten ConHeuHo#l cucremsl. Ilnanersl n Mansie Tena ConHedHON cucTeMbl. CTpOEHHE, U3ITyUYEHUE U
sBomronius ComHnia u 3Be31. Ctpoenne u sBostonus Beenennoii. ['unoresa bonbmoro B3peiBa.




JlaGopaTopHblie padoThI
1. Onpenenenue 1eHbI JeIEHUS U3MEPUTEIBHOTO IPHOOpa.
2. 3mepenue pa3mMepoB MajibIX TEll.
3. 3MmepeHune Macchl Tea Ha phlYakKHbIX BECaX.
4. Iamepenue oObeMa Tera.
5. Onpenenenue MIOTHOCTU TBEPIOTO TeENA.
6. 'pagyupoBanue npy>XKHUHbI U U3MEPEHUE CHII AJMHAMOMETPOM.
7. BpISICHEHHE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT IUIOLIAJM CONpPHUKACAIOIIMXCS TEl U
MPHKUMAIOILEH CHUITBI.
8. OnpenesieHre BHITATKUBAIOIIEH CUJIbI, IEMCTBYIONICH HA MOTPYKEHHOE B AKHUJIKOCTh TENO.
9. BrisicHeHHEe YCIOBUH TUTaBaHUS TEa B )KUIKOCTH.
10. BeisicHeHHe yClIOBHSI paBHOBECHS pblyara.
11. Onpenenenue KI1/] npu noabeme Tena 1o HaKJIOHHOM MJIOCKOCTH.
12. Onpenenenne KOJIMYECTBA TEIJIOTHI MPU CMEIIMBAHUU BOJBI Pa3HON TeMIIEpaTyphl.
13. Onpenenenue yaenbHON TEINIOEMKOCTH TBEPIOTO TENA.
14. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3AYyXa.
15. COopka AIeKTPUIECKON e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbIX YYaCTKaX.
16. M3amepenre HanpsHKEHUST Ha Pa3IMYHbIX yYacTKaxX dJIEKTPUUECKOH HeTH.
17. 3mepenne Cuiibl TOKa M €r0 PeryJIupoOBaHUE PEOCTATOM.
18. M3mepenue conpoTUBIEHUS MPOBOIHUKA MIPH MOMOIIY aMIIepMETpa U BOJILTMETPA.
19. I3mepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOI JlaMIIe.
20. COoopka 3JIEeKTpOMarHuTa 1 UCIIBITAHUE €0 IeUCTBUA.
21. 3yueHue 37eKTpUUECKOro JBUTaTess IOCTOSIHHOTO TOKa (Ha MOJIENH).
22. I3yueHue CBOWMCTB N300paKEHUS B JINH3AX.
23. MccnenoBanue paBHOYCKOPEHHOTO JBM)KEHUS 0€3 HadalbHON CKOPOCTH.
24. 3mepenue yckopeHusi CBOOOIHOTO MaIeHuUs.
25. WccrienoBanne 3aBUCHMOCTH TIEPHOJIa U YaCTOTHI CBOOOIHBIX KOJIeOAHUN MasTHUKA OT JTHHBI
€ro HUTH.
26. Uzyuenue siBIeHUS SJIEKTPOMArHUTHOW UHTYKIIUH.
27. HabntoeHue CIUIOMHOTO U IMHEWYaThIX CIIEKTPOB UCIYCKaHUS.
28. I3MepeHue ecTeCTBEHHOTO paJiMalliOHHOIO (hOHA T03UMETPOM.
29. N3ydeHue nienenus sjapa aToMa ypaHa 1o ¢pororpaguu Tpekos.
30. M3yueHue TpeKoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim.



7 KJ1acc

TeMaTnuyeckoe NJIAHMPOBAHUE

Ne
YPOKOB

Tema. OcHOBHOE conepKaHueE.

KOJI-BO
qaCoB

1-4

Pu3uKa 1 ee poJib B IO3HAHHH OKPYKAIOLIEr0 MHPa
®uszuka — Hayka o npupone. Pu3nUecKue SBIEHUA, BEIIECTBO, TEIO,
matepus. Pusndeckue cpoiicTBa Teil. OCHOBHBIE METOIbI H3YYCHMs, HUX
pasnuyue.
[Tonatue o ¢usuyeckoil BenuuuHe. MeXIyHapoaHas CUCTEMA EIUHMIL.
[Ipocreiimme u3mMeputenbHble MpuOOphl. LleHa nenmeHuss mKaisl Tpudopa.
HaxoxneHne NorpeiHoCTH U3MEpEHUS.
CoBpeMeHHbIE JOCTHKEHUS HayKH. Poib (U3KMKM M yueHBIX Halllell CTpaHbI B
pa3sBUTUU TEXHHYECKOTO Iporpecca. BiMsHME TEXHOJIOTMYECKHX IPOLIECCOB
Ha OKPY’KaIOILYIO Cpexy.
Jlabopamopnas paboma

1. OmpenencHue MEHBI IEICHUS U3MEPUTEIBHOTO IPUOOpa.
Tembl npoexmog
«Dusnyeckue mpuOOpPHl  BOKPYr Hacy, «Du3MUecKne SBICHUS B
xynoskectBeHHbIX MpousBeneHusax (A. C. Ilymkuna, M. FO. JlepmonTtoga, E.
H. Hocoga, H. A. HekpacoBa)», «HobGeneBckue naypeatsl B 001acTi QU3HKN»

5-10

ITepBoHayajibHBIC CBEICHUSI O CTPOCHUH BelleCTBA

[IpencraBienust o ctpoeHuH BemiecTBa. OMNbIThI, MOATBEPKAAIOIINE, YTO BCE
BELIECTBA COCTOAT U3 OTAEIBHBIX YacTull. MoseKysa — Menbuaiias yacTuia
BemecTBa. Pasmepsr monekyn. Auddys3us B KHUIKOCTAX, Ta3ax W TBEPHABIX
tesax. Csa3b ckopocT Auddy3un u temneparypsl Tena. Ousnueckuii cMbic
B3aUMOICUCTBUSL MoJieKysl. CyIIecCTBOBaHUE CHJI B3aMMHOTO MPUTSHKEHHUS U
OTTaJIKUBAHUS MOJIEKYIL. SIBIIEHHE CMauMBAaHUS U HECMAuYNBaHUS TEIl.
ArperatHble cocTtossHUS BemiecTBa. (OCOOEHHOCTHM TpeX  arperaTHbIX
cocTosHu# BemecTBa. OObACHEHHE CBOMCTB ra3oB, KHMJIKOCTEN U TBEPABIX Tel
Ha OCHOBE MOJIEKYJIIPHOTO CTPOEHUS.

3auem

no teMe «llepBoHauanbHbIE CBEICHUS O CTPOCHUHU BEIIECTBAY.
Jlabopamopnas paboma

2. 3mepenue pa3mMepoB MaJlbIX Tell.

Temwvl npoexmos

«3apoXk/IeHUEe M Pa3BUTHE HAYYHBIX B3IJISJOB O CTPOCHHUM BEIIECTBAY,
«nddy3us BoKpyr Hacy, «Y IMBUTEIIbHBIE CBOWCTBA BOBI»

11-33

B3aumopeiicrBue Tea

Mexanudeckoe BWKEHUE. TpaeKkTopus ABMXKEHHUS Tena, myTb. OCHOBHbIE
equaunbel nyrtn B CH. PaBHOMepHOE UM HEpPAaBHOMEPHOE JBUYKEHUE.
OTHOCHUTECILHOCTD JBHKCHHS.

CKOpOCTh PaBHOMEPHOTO M HEPABHOMEPHOI'O JIBMKEHHUs. BeKTopHble U
ckanspuble (usmdeckre BenuuuHbl. Onpenenenue ckopoctu. OmpeneneHue
MyTH, MPONJACHHOTO TEJIIOM NPH PaBHOMEPHOM JBWXEHHUH, MO (hopmyre u ¢
nomoIpio rpadpukoB. Haxoxnenne BpeMeHU ABUKESHUS TEI.

SBnenne wHepnuu. IlposiBieHuwe sBICHHWS WHEPIUMHU B OBITY M TEXHUKE.
N3MeHeHne ckOpoCcTH Tenl Npu B3auMmojeurcrBud. Macca. Macca — Mepa
WHEPTHOCTH Tesa. THEPTHOCTh — CBOMCTBO Tena. OnpenesieHne Macchl Tea
B pe3yJIbTaTe €ro B3aUMOJECUCTBUS C JAPYTMMU TellaMHU. BbISICHEHHE yCIOBUUI
paBHOBecusi yueOHBIX BecoB. IImoTHOCTh BemiecTBa. M3MeHEHHE MIIOTHOCTH
OJHOTO U TOTO K€ BEILIECTBA B 3aBUCUMOCTH OT €r0 arperaTHOr0 COCTOSIHUS.
OrnpezesieHre Macchl Teya Mo ero 00beMy M IJIOTHOCTH, 00beMa Teja Mo €ro
Macce U MIOTHOCTH.
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N3MeHeHne CKOpoCTH Tejla MpHU AEUCTBUM Ha Hero Apyrux ten. Cuima —
MPUYMHA U3MEHEHHSI CKOPOCTH JBUKCHHSI, BEKTOpHAs (U3MUECKasl BEIIMYUHA.
I'padpuaeckoe nzobpakenne cuibl. Cuna — mepa B3aumojencTBus tea. Cuia
TsokecTd. Hanmuuue TSAroTEeHHs MEXAY BCEMHU TeJlaMU. 3aBHUCHUMOCTb CHJIBI
TSOKECTH OT Macchl Tena. CBoOonHoe majzeHue Ten. BO3HMKHOBEHHE CHIIbI
ynopyroctu. [lpupoga cuiibl  ynpyroctd. OINBITHBIE — MOATBEPKICHUS
CYIIECTBOBaHUA CUJbl ynpyroctd. 3akoH ['yka. Bec Tema. Bec tema —
BEeKTOpHas (pu3mueckas BenuunHa. OTIMYME Beca Tela OT CHIIBI TSHKECTH.
Cwiia TSKeCTH Ha ApYIruX IJIaHeTax.

N3yuenune ycrponctBa auHamomerpa. M3mepeHus Ccuil € IOMOIIBIO
nuHaMmoMetpa. PaBHoaeincTByromas cuil. CiioxKeHue JBYX CHJI, HalPaBJIECHHBIX
Mo OJIHOM TMpsSMOM B OJHOM HAMNpPAaBICHUHM UM B MPOTUBONOJIOKHBIX.
I'padpuaeckoe m300pakeHHE paBHOJEHCTBYIOMIEH ABYX cuia. Cuila TpeHus.
N3mepenne cuiibl TpeHust CKoJibkeHUsl. CpaBHEHUE CUIIBI TPEHUS CKOJIbKEHUS
¢ cuioi TpeHusa kadeHus. CpaBHEHHME CWIBI TPEHUsI ¢ BecoM Tena. TpeHue
nokosi. Ponmb TpeHus B TexHuke. CrocoObl YBEIMYCHUS W YMCHBIICHHS
TPEHUSI.

Koumponbnvie pabomei

o remam «MexaHnueckoe ABmxkeHue», «Maccay, «[1moTHOCTh BelecTBay;

no temam «Bec Ttenay, «I'paduueckoe wuzoOpakenue cui», «CHIIBIY,
«PaBHOIEUCTBYIOIIAs CUID).

Jlabopamopuvie pabomul

3. U3mepenne macchl Tela Ha phlYaKHbBIX BEcax.

4. Usmepenue odbema Tena.

5. Onpeznenenuie MIOTHOCTH TBEPIOTO Tea.

6. ['pamynpoBanue npy>XMHbI U U3MEPEHHUE CUII TUHAMOMETPOM.

7. BbIsiCHEHHE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT IUIOIIATU
CONPUKACAIOIINUXCS TEN U MPUKUMAIOIIEH CHUJITBI.

Temwvl npoexmos

«Hepuus B KU3HU yenoBekay, «[IIOTHOCTH BemecTB Ha 3eMiie U MIIaHEeTax
ConneuyHoll cuctemsbl», «Cuia B HalIMX pykax», «Besnecyiee TpeHue»

34-54

/laBJjieHre TBEPAbIX TeJl, )KMAKOCTEH U ra3oB

HaBnenune. ®dopmyna s HaXOXACHUS JAaBieHUs. ENUHMLIBI JaBleHUS.
Brisicuenune crnoco00B M3MEHEHUs! NaBJIeHUs] B ObITY W TeXHHUKE. [IpuymHbI
BO3HUKHOBEHHUS HABJIICHMS Ta3a. 3aBUCUMOCTH JIaBJICHHS Ta3a JAaHHOH MacChl
OT o0bemMa U TeMmrepaTypel. Pa3nuuums MeXay TBEpAbIMH TeJaMU,
JKUIKOCTAMH M ra3zamu. llepenaya naBieHUs JKUJIKOCTBIO M Ta3OM. 3aKOH
[Tackansa. Hanmuuue naBieHus BHYTPU KUJKOCTH. YBEIWYEHUE JIABJICHUS C
riyouHoit  morpyxkeHusi. OOOCHOBaHME  PACIONOKEHHS  OBEPXHOCTH
OJTHOPOJIHOM JKHMJIKOCTH B COOOINIAIOIIMXCS COCy/Iax Ha OJHOM YPOBHE, a
JKUJIKOCTEN C Pa3sHOM IUIOTHOCTBIO — HA Pa3HBIX YPOBHSX. YCTPOWCTBO U
JNeWCTBHE IIITI034a.

ATMocdepHoe maBneHue. BrnmsHMEe aTMochepHOro [aBJICHHS Ha KHUBBIE
OpraHW3MBbL. SIBIE€HMS, MOATBEPkAAIOIINE CYIIECTBOBAHHE aTMOC(HEepHOTro
nasieHus. OrmnpeneneHre arMocepHoro aasieHusa. Omnbir  Toppuuesuiu.
Pacuer cunbl, ¢ KoTOpoil arMocdepa AaBUT HA OKPYXKAIOIIME MPEIMETHI.
3HAKOMCTBO C paboTOM U ycTpoiicTBOM OapomeTpa-aHepoua. McnonaszoBanue
€ro TMpH METEOPOJIOTHUECKUX HaOMIoaeHusIX. ATMocdepHOe IaBlIeHHE Ha
Pa3JIMYHBIX BHICOTAX.

YcTpolicTBO M NPUHLUMN  JEHUCTBUSA  OTKPBITOTO  JKMAKOCTHOIO U
METaJIMIECKOTO MaHOMETPOB. [Ipunmun ~ nmencTBUs MTOPIIHEBOTO
JKUJIKOCTHOTO Hacoca M THJPABIMYECKOro mnpecca. DU3NUYECKUE OCHOBBI
paboOTHI THIPABINYECKOTO TIpecca.
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[TpruunnbI BO3HUKHOBEHUS BBITAJIKMBAIOIIEH CHUJIBI. [Ipupona
BBITAJIKMBAIOIIEH cuibl. 3akoH Apxumena. [lnaBanue ten. Y cinoBus MIaBaHUs
Tel. 3aBUCUMOCTb ITyOMHBI MOTPY>KEHUS TeNa B )KHUAKOCTh OT €ro MJIOTHOCTH.
@u3nyecKkue OCHOBBI IUIABAHUS CYIOB M BO3JyXOIUlaBaHHs. BonaHblii u
BO3J1YIIHBIA TPAHCIIOPT.

Kpamxkospemennvle konmponbHvie pabomoi

1o Teme «JlaBiaeHue TBEpAOro Tenay;

no Teme «JlaBiaeHue B KUIAKOCTH U raze. 3akoH [lackans».

3auem

1o TeMe «JlaBiieHre TBEPABIX TEII, KUJKOCTEN U ra30B»

Jlabopamopuwvie pabomol

8. OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH Ha MOTPYKEHHOE B
KUJKOCTB TEJIO.

9. BolsicHeHHe yCI0BU TUIaBaHUS TEla B )KUJIKOCTH.

TeMbl TPOEKTOB

«Taitapl  naBnenusi», «Hyxna mu 3emse atmocdepay, «3aueM HYXHO
U3MEPSTH JIaBJICHHEY, « BhITAIKMBaIOIIAsl CUIIa»

55-67

Pabora u MomHOCTB. DHeprus

Mexanuueckast paborta, ee PU3NIECKUIl CMBICIL.

MoIHOCTh — XapaKTEpUCTHUKAa CKOPOCTU BBINOJHEHUSI paboThl. IIpoctbie
MexaHu3Mbl. Pbryar. VYciaoBuss paBHOBecuss pbluara. MOMEHT CHIIBI —
¢usnueckass BeNWYMHA, XapakTepusyromas jAeiictBue cuibl. [IpaBuio
MOMEHTOB. Y CTPOMCTBO U IEMUCTBUE PHIYAKHBIX BECOB.

[TonBMKHBI W HETOJABUXKHBIA OJIOKM — TPOCTHIE MEXaHU3MEI. PaBeHCTBO
paboT TpH UCHOIB30BAaHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPaBUIO»
MexaHuku. LleHTp Tskectn Tena. LIEHTp TAKECTH pasIMUHBIX TBEPABIX TEIL
Cratuka — pa3jen MEXaHHMKH, H3Y4YalollUi YyCIOBUS pPaBHOBECUS TEl.
VYcnoBus paBHOBECHS TETT.

[Tonstue o mone3noit m mnomHoit paborte. KIIJ wmexanusma. Haxionnas
miockocth. Onpenenenue KI1/[ HakIoHHOM MIIOCKOCTH.

Oneprus. IlorennumanbHas 3Heprus. 3aBUCUMOCTb NOTEHIUAIIBHON SHEPrUuu
Tena, MOMHATOrO HaJa 3€MJed, OT €ero MacChl M BBICOTBI IIOJBEMA.
Kunernueckast 3Heprusi. 3aBUCUMOCTh KUHETUUYECKOW PHEPTUU OT MacChl Tela
u ero ckopoctu. Ilepexon ogHOro BHMAa MEXaHWYECKOM SHEPTHHM B APYIOM.
Ilepexon sHEPrUU OT OJHOIO TEJIA K IPYroMy.

3auem

no teme «Pabota 1 MOITHOCTE. DHEPTUs».

Jlabopamopuwvie pabomul

10. BoisicHeHU€ yCIOBHSI paBHOBECHS pblYara.

11. Onpenenenne KIIJI npu nogbeme Tena no HaKJIOHHOU

IIJIOCKOCTH.

Temvl npoexmos

«Ppryaru B OBITY U )KUBOU NpUpoje», «/laiiTe MHE TOUKY OMOPHI, U 51 TOJTHUMY
3emito»
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68-70

PesepBHOE Bpems

8 ki1acce

Ne
YPOKOB

Tema. OCHOBHOE coaepKaHue.

KOJI-
BO
qaCoB

1-23

TemnoBble sIBJICHUS
TennoBoe nBmwxeHne. OcoOCHHOCTH ABMKEHUS MOJieKysl. CBsI3b TeMITepaTyphl
Te€Ja M CKOPOCTH JABWKEHHUS €ro MOJeKysl. JIBW)KeHHe MOJIeKYJl B rasax,
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KHUIKOCTSAX W TBEpAbIX Tenax. lIpeBpalieHne dHeprum Tena B MEXaHUYECKHX
npoueccax. BHyTpeHHsAs »Heprus Tena. YBEJIMYEHUE BHYTPEHHEH JHEpPrUu
TeJa IyTeM COBEpIIeHUs padOThl HAJ HUM WIM €€ YyMEHBIIEHUEe Ipu
coBepieHHH padoThl TenoM. Vi3MeHeHe BHyTpeHHEH SHEPTruM Tea

yTeM Teruionepenadyu. TennonpoBogHOCTh. Pasnmnyue TeronpoBoIHOCTEN
pa3nu4HbIX BemecTB. KoHBeKIMA B KHIKOCTAX M ra3ax. OObscHeHHe
koHBekuH. Ilepemaya osHeprum  u3nydeHueM. OCOOEHHOCTH  BHJIOB
TEIJIONEepeIayHm.

KomnuectBo  Temnorel.  EguHuMubel  KOIMYECTBA  TEIUIOTHL. Y JENIbHAs
TEIJIOEMKOCTh BemecTsa. PopMmyna mId pacdyera KOJIMYECTBA TEIUIOTHI,
HE00XO0AMMOTr0 JUIsl HArpeBaHUs Tella WIX BBIAEISIEMOI0 UM IPU OXJIAXKICHHH.
YCTpoCTBO U IPUMEHEHHUE KAJIOPUMETPA.

TomnuBo Kak MCTOYHUK DHEPrUM. YJeNbHAas TEIJIOTa CrOpPaHMs TOIUIMBA.
®opmMmyna g pacyera KOJIMYECTBA TEIUIOTHI, BBIACISIEMOrO IIPU CrOPAHUHU
TOIUINBA. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUN.

IIpeBpamieHne MeEXaHWYECKOM OHEpPrMM BO BHYTpeHHIOW. [IpeBpamenue
BHYTPEHHEH JHEprum B MexaHu4ecKyr. CoxpaHEHHE HHEPrMM B TEIUIOBBIX
nporueccax. 3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTUU B IPUPO/IE.
ArperaTtable cocTosiHMs BemectBa. Kpucrammmdeckue tena. [lnaBnenue n
oTBepneBanue. Temmeparypa miasineHus. ['paduk miaBieHus 1 OTBEPICBAHUS
KpUCTANIMYECKUX Tel. YjaenbHas Temiora IulaBieHusd. OObscHeHHE
IIPOLIECCOB IIIABJICHUS U OTBEPACBAHUS HAa OCHOBE 3HAHUN O MOJIEKYJISPHOM
ctpoeHun BeuiectBa. dopmyna s pacuera  KOJIMYECTBA  TEILIOTHI,
HEOoOXOOUMOro Uil IUIABJIGHUS Tejla WM BBIIEJSIONIETOCsT IpPU  €ro
kpuctau3anuu. IlapooOpasoBanue u wucnapenue. CKOpOCTb HCIApEHUs.
Hacpiiennelii 1 HeHachlieHHBIM nap. Konpencanus napa. OcoOeHHocTH
IIPOLIECCOB MCTIApEHMs U KOHJAeHcauuu. [loriomenune s3Hepruu npu ucrnapeHuu
JKUAKOCTH W BBIACIEHUE €€ INpU KOHAeHcauuu mnapa. llpomecc kunenus.
ITocTOSIHCTBO TeMmIiepaTypbl IIpH KUIIEHUU B OTKPBITOM cocyzae. Pu3nueckuil
CMBICJI Y/ETIbHOM TEIIOTHl MapooOpa30BaHUS M KOHJEHCALUHU. BiaXxHOCTH
Bo3nyxa. Touka pocel. CrocoObl ompeneneHus BIAKHOCTA BO3/yXa.
I'urpomeTpbl: KOHAEHCAUMOHHBIN U BOJIOCHOU. Ilcuxpomerp.

Pabora ra3za u mapa npu pacuuperuu. TeruioBbie nBurarenu. [lpumenenue
3aKOHA COXPAHEHWS W IPEBpAIICHUsS DHEPIUUM B TEIUIOBBIX JIBUTaTElsX.
VYCeTpolcTBO U MPUHLMIT ASHCTBUS ABUratTens BHyTpeHHero cropanus ([IBC).
Okonoruyeckne mpodiaeMbl mnpu ucnoib3zoBaHuu JIBC. VYcrpoiictBo
IpUHLMI AeiicTBust napoBoit TypOunsl. KIIJ[ TerioBoro asurarens.
Konumponvuvie pabomut

110 TeMe «TernoBble ABICHUNY;

10 TeME «ATpEraTHbIE COCTOSIHUS BEIIECTBAY.

Jlabopamopuwvie pabomul

1. Omnpenenenue KonMyecTBa TEIUIOTHI IMPU CMEIIMBAHWM BOJBl Pa3HON
TEMIEPATYpPHI.

2. OnpeneneHye yieabHONW TEIUIOEMKOCTH TBEPAOIO TENA.

3. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.

Temwvl npoexmos

«TemmoemkocTh BemecTB, Wi Kak cBapuTh SHII0 B OyMaKHOW KacTproyiey,
«Hecropaemast Oymaxkka, wium HarpeBanue B OrHe MEAHOH NPOBOJIOKH,
obmoTtaHHOW  OymMakHOW  mosockon», «TeroBble  nBHUraTenw, WU
HccnenoBanue NpuHIMNA JEHCTBUS TEMJIOBON MAIllMHBI HA IPUMEPE OIBITA C
AHWIMHOM M BOJOW B cTakaHey», «Buibl Teruionepenadyd B ObITY M TEXHUKE
(aBmanmu, xKocmoce, menuuuHe)», «lloueMy OHO Bce 3JE€KTpHU3yeTcs, WU
Uccnenoanue sBiIeHUMN AIEKTPU3ALUN TEID)
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24-52

JJIeKTPUYECKHUE ABJIEHUS

Onextpuzauus Ten. J[Ba pona snekTpuyeckux 3apsaoB. BzaummonelicTBue
OJIHOMMEHHO U Pa3HOMMEHHO 3apSKEHHBIX TeNl. Y CTPOWCTBO 3JIEKTPOCKOIA.
[Tonstuss 006 onextpuuyeckom mone. lloige kak o0coOblif BHJ MaTepuu.
JenumocTh 3JIEKTPUUYECKOro 3apsja. DJIEKTPOH — YacTHULA C HAUMMEHbLIUM
JIEKTpUYECKUM 3apsiioM. EnnHuna anekrpudeckoro 3apsiia. CTpoeHne aToMa.
Crpoenue sapa aroma. Heittponsl. IIpotonsl. Monenu aTtomoB Boaopoja,
renusi, TuThus. VIoHEbI.

OObsicHeHHEe Ha OCHOBE 3HAHUIl O CTPOCHHMU aToOMa JJIEKTPU3ALUU Tel MHpU
COIPUKOCHOBEHMH, II€peIade YacTu IEKTPUUYECKOr0 3apsiaa OT OAHOIO Tena K
JIpyromMy. 3aKOH COXpaHEHHs 3JIEKTPUUYECKOro 3apsjaa. JleneHue BelecTB Mo
CIIOCOOHOCTM  TNPOBOJAUTH  DJJEKTPUUECKUH  TOK  HA  MPOBOJHUKH,
MOJIyIIPOBOJIHUKHU u JUAIEKTPUKU. XapakrtepHas 0COOEHHOCTh
MIOJIYTIPOBOTHUKOB.

OJIEKTPUYECKUIT TOK. YCIOBUSL CYIIECTBOBAaHUS 3JIEKTPUYECKOTO TOKA.
VICTOYHUKH DJIEKTPUYECKOTO TOKA. OJIEKTpUYECKas Lelb U €€ COCTaBHbIE
YacTu. YCJIOBHbIE O0O3HAU€HUs, MPUMEHSEMbIE Ha CXEMax JJIEKTPUUYECKUX
neneid.  Ilpupoma  snexTpuueckoro Toka B Meramiax.  CKopocTh
pacupoCTpaHEHUs  JJIEKTPUUECKOr0 TOKa B  IpoBoJgHUKe. JlelicTBus
AIIEKTpUYECKOro Toka. [IpeBpallieHue sHEpruu AEKTPUIECKOro TOKA B Apyrue
BUJIbI SHEepruu. HanmpasieHue 3JeKTpuyecKoro ToKa.

Cuna TOoka. MHTeHCHMBHOCTH dyeKkTpudyeckoro Toka. QPopmyna s
omnpeneneHuss cuiabl Toka. EaumHunel cunbl Toka. HazHaueHue ammepmerpa.
Bxirouenue amnepmerpa B 1enb. OnpeneneHue IEHbl JAEIEHUS €ro IIKabl.
OJIEKTpUYECKOE HaNpspKeHue, eauHuua HanpsokeHus.  Dopmyna s
onpefeNeHus  HampsbkeHus.  V3mepeHue  HamnpsyKeHUS  BOJIBTMETPOM.
Bxirouenue BoibTMETpa B Lenb. OnpeneneHue IEHbl JEICHHS] €ro IIKalbl.
DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCHMOCTb CHJIBI TOKAa OT HaIPSDKEHHUS
IIPU TIOCTOSTHHOM CONPOTHUBIEHUHU. [Iprpoaa 3eKTpruuecKoro ConpoTHBIICHNUS.
3aBUCHMOCTb CHJIBI TOKa OT COIPOTUBIIEHMS IPH IOCTOSHHOM HAIPSKEHUH.
3akoH Oma nns ywactka nenu. COOTHOIIEHHE MEXIy CONPOTHBICHHUEM
IIPOBOJHMKA, €0 JJIMHOM M IUIOLIAJbI0 IONEPEYHOIO CEYEHMs. Y IEIbHOE
COINpPOTUBIIEHUE NPOBOAHUKA. [IpuHIMI neiicTBUS M Ha3Hau€HUE peocTara.
[Tonkmouenne peocrara B nenb. [locienoBarenbHOE — COENMHEHHE
IPOBOIHUKOB. ConpoTuBieHue MOCJIEZI0BATENBHO COETMHEHHBIX
npoBOAHMKOB. Cwila TOKa M HaIpsDKEHUE B LIEMU IIPU IOCIEN0BaTEIbHOM
coenquHeHuu. IlapannenbHoe coequHeHHe MNPOBOJHUKOB. CompoTHBIEHHE
JBYX INapajuIeJIbHO COEAVHEHHBIX NMPOBOAHUKOB. CHila TOKAa U HaIlpsDKEHUE B
LeNH NpY NapauieIbHOM COEIMHEHUU.

Pabora snexkrpuueckoro Toka. @opmyna s pacueTa paboThl Toka. EauHUIbI
paboTel TOKa. MoIHOCTh 3yeKkTpuyeckoro Toka. Pdopmyna ans pacuera
MOIITHOCTH TOKa. DopMyina Ui BBIYKUCICHUS pabOThl 3JIEKTPUYECKOTO TOKa
yepe3 MOIIHOCTh W Bpems. EnuHuiel paboThl TOKa, HCHOJb3YeMbIE Ha
IIPAaKTHKE. PacyeT CTOMMOCTH HM3pacXo0BaHHOW 3JEKTpodHepruu. Popmyna
JUIsL pacueTa KOJMYEeCTBa TEIUIOTHI, BBIIEISIEMOrO0 IPOBOJAHUKOM IPHU
IPOTEKaHUU TI0 HEMY DJJIEKTPUYECKOro ToKa. 3akoH JDxkoyns—Jlenna.
Konnencarop. DnekTpoeMKOCTh KOHAeHcaTopa. PaboTa 35eKTpudeckoro moJs
KOHJEHcaTopa. EnuHuIa 2JIeKTpOEMKOCTH KOHAEHcaTopa. PasnuuHble BUIBI
JIaMIl, HCHOJIb3YEMBIE B OCBEIICHUU. YCTPONCTBO JaMIlbl HaKaJIWMBAHUS.
TennoBoe paelcTBHE TOKa. OJEKTPUYECKHE HarpeBaTelbHbIE MHPUOOPHI.
[TpuunHbI Ieperpy3Ku B IeNH U KOPOTKOTo 3aMbIkaHus. [Ipenoxpanurenm.
Kpamrospemennas konmponvras paboma

1o TeMe «JiekTpusanus tes. CTpoeHne aToMa.

29

14



Koumponbnvie pabomei

no temam «DiekTpuueckuil Tok. Hampsbkenue», «ComnpoTuBIEHUE.
CoenuHeHne MPOBOIHUKOBY;

no teMaM «PaboTa W MOIIHOCTH AIEKTPUUYECKOTO TOKa», «3akoH JIkoyms—
Jlennay, «KonmeHcaTop».

Jlabopamopnvle pabomui

4. COopka 3JEKTPUUYECKON LEeNu U M3MEpPEHHE CHIIbI TOKAa B €€ Pa3InYHbIX
y4acTKax.

5. U3mepenne HanpsHKeHMs Ha pa3IMuHbIX YYacTKaX 3JIEKTPUYECKON LETH.

6. 3mepenHne cuiibl TOKa M €ro peryJiupoBaHUE PEOCTATOM.

7. VI3MepeHue CONPOTUBIICHUS NPOBOJHUKA IMPU MOMOLIM aMIepMerpa M
BOJIBTMETPA.

8. M3aMepeHne MOIHOCTH U pabOThI TOKA B AJICKTPUUECKOI JlaMIie.

Temwvl npoexmos

«IToueMy 0HO Bce anekTpusyercs, win VMccnenoBanue SBICHUN 3JIEKTpU3ALIU
Tem», «IIEKTPUUYECKOe TOoJIe KOHJAEeHcaTtopa, win KoHneHcatop W miapuk OT
HACTOJIBHOTO TEHHHMCA B MPOCTPAHCTBE MEXKIY IJIACTUHAMHU KOHIEHCATOPa»,
«3roroBnenne

KOHJIEHCATOpa»,  «DJEKTpUYeCcKUid  Berepy»,  «CBeTsuiuecs  CIIOBay,
«["anpBarmuecKkuii eMeHTy», «Ctpoenue aroma, wim OneiT Pesepdopaar

53-57

DJIeKTPOMarHUTHBbIE SIBJICHUSA

MarnutHoe 1oJie. YCTaHOBJIICHUE CBSI3M MEXIY JJIEKTPUYECKUM TOKOM H
MarHuTHBIM nosneM. OmnbIT OpcTtena. MarHuTHoe moje MpsIMOrO TOKa.
MarauTHble JJUHUM MarHUTHOTO MoJid. MarHuTHoe 1ojie KaTyIIKH C TOKOM.
CriocoObl  M3MEHEHHsT  MAarHUTHOIO  JEMCTBUSA  KATyIIKH C  TOKOM.
DONEeKTPOMAarHuThl U UX NpuMeHeHue. McnbiTanue AecTBUs 3J1€eKTpOMarHuTa.
[TocTrosiHHble MarHuThl. B3aumopeiictBue marHutoB. OObsCHEHUE NPUYUH
OpUEHTAINH KEJIE3HBIX ONWJIOK B MarHUTHOM IoJie. MarHuTHOE moJjie 3eMIIH.
JleiicTBrE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM. Y CTPONCTBO U NPUHIIMII
JENCTBUS 3JIEKTPOJIBUTATENS IOCTOSTHHOTO TOKA.

Konmponvnasa paboma

1o TeMe «DJIEKTPOMATrHUTHBIE SIBJICHUSI.

Jlabopamopnwvie pabomoi

9. COopKa 2IeKTpOMarHuTa U UCIBITAHUE €TO JICUCTBUSI.

10. V3ydeHue 31eKTpUUeCcKOro JBUTaTelIs MOCTOSSHHOTO TOKa (Ha MOJIENH).
Temwvl npoexmos

«[locrostHHbIE MarHuThl, Wi BommeOHas Oanka», «JleficTBMe MarHUTHOTO
noJyis 3eMJIM Ha MPOBOJHUK C TOKOM (OMBIT C IMOJIOCKaMU MeETAJTM4EeCKOU
boabru)»

58-67

CBeToBblI€ sIBJIEHUS

Hcrounnku cBera. EcTecTBeHHBbIE MW HCKYCCTBEHHBIE MCTOYHUKH CBETA.
TodeuHblii MCTOYHMK CBE€Ta HW  CBeTOBOM  Jsyd. [IpsAmonuHeitHoe
pacrnpoCTpaHEHUE CBETa. 3aKOH HPSIMOJIMHEMHOIO paclpoOCTpAaHEHHUsS CBETa.
O6pa3oBanue TeHu 1 oryTeHU. COTHEYHOE U JTYHHOE 3aTMEHUS.

SBnenusi, HaOr01aeMble TP MaJIEHUU JIyda CBETa Ha TpaHUIly pas3jena ABYX
cpen. OTpaxkeHue cBeTa. 3aKOH OTpakeHHs cBeTa. OOpaTUMOCTh CBETOBBIX
aydeir. [Tnockoe 3epkaino. IToctpoeHune n300pakeHus npeaMeTa B IUIOCKOM
3epkaje. MHUMoe n300paxkeHre. 3epKajJbHOE U PAaCCeSTHHOE OTPaKEHHE CBETA.
OnTuyeckasi INIOTHOCTB cpeapbl. SIBneHue npenomieHus ceera. COOTHOLIEHNE
MEXJy YIJIOM NaJeHUS U YIJIOM TpeloMIICHHs. 3aKOH MPEIOMIICHHS CBETa.
[Toxazarens NpeoMIIEHUs IBYX CPEN.

Crtpoenune T1iaza. @DyHKIUMKM OTACIBHBIX YacTed 1ia3za. DopmMupoBaHHUE
M300paXeHs Ha CETYATKE TJ1asa.

10

15



Kpamxkospemennas konmponvnas paboma

1o TeMe «3aKOHbI OTPAKEHUS U IPEIOMIICHUS CBETAY.

Jlabopamopnas paboma

11. V3ydenue cBOMCTB M300paskeHMs B JTMH3AX.

Temwvl npoexmos

«Pacnpoctpanenue cBeta, nin M3rotoBieHne KaMmepbl-00CKypbl», «MHUMBII
PEHTI€HOBCKUN CHUMOK, Ui L{pITIeHOK B stiie»

68-70 | Pe3epBHOe Bpems 3
9 kaacc
Ne Tema. OcHOBHOE cofiep>KaHue. KOJI-
YPOKOB BO
4acoB
1-34 3aKO0HBI B3aNMOJAEHCTBUSA U IBUKEHHUS TeJl 34

Onucanue nBumxeHus. MaTtepuanbHas TOdka Kak Monenb Tena. Kpurepun
3aMEHbI Telna mMarepualibHOM Toukoi. [loctynartenbHoe aBuxenue. Cucrema
orcuera. Ilepememenne. Paznuune MeXIy NOHATUAMU — «IIYTb» W
«repeMenieHne». HaxoxneHue KOOpAMHATBI Tejla 10 €ro HadalbHOHU
KOOpAMHATe W IPOEKLMM BeKTopa nepeMeunieHus. Ilepemenienue mpu
MIPSMOJIMHETHOM PaBHOMEPHOM JBUKCHUH. [IpssMmonuHenHoe
PaBHOYCKOPEHHOE JBMKECHHE. MTrHOBEHHas: CKOpPOCThb. Y ckopeHue. CKOpoCTb
NPSIMOJIMHEHHOTO ~ PaBHOYCKOPEHHOTO  JBWXKEHHA. ['paduk  CKOpOCTH.
[lepememienue mnpu  OPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM  JIBHJKECHUHU.
3aKOHOMEPHOCTH,  IMPHUCYIIME  MNPSIMOJMHEHHOMY  PaBHOYCKOPEHHOMY
IBIDKEHUIO 0e3 HayajabHOM CKOpoCcTH. OTHOCUTENBHOCTh TPAaeKTOPHH,
IepeMeNIeHus, IyTH, CKOPOCTH. ['eoneHTpudYecKkas M TeIMOLEHTpPUYECKas
cucremMbl Mupa. [lpuyumHa cMeHsl JHA W Houn Ha 3emiue (B
TeJIMOIIEHTPUYECKON CUCTEME).

IIpyunHBI IBMKEHUS C TOYKH 3pEHUS APHUCTOTENS U €ro INocCieNoBaTelei.
3axoH unepuuu. [lepsriii 3akoH HetoToHa. HepunanbHble CUCTEMBI OTCUETA.
Bropoii 3akon Hetotona. Tperuii 3akon HetoTona. CBoOOIHOE TaieHHe TeT.
Yckopenue cBobonHoro najgeHus. [lagenue Ten B BO3IyXe U Pa3peKeHHOM
IIPOCTPAHCTBE.  YMEHBUIEHME  MOAYJIS  BEKTOpa  CKOPOCTH  IIpH
IIPOTUBOIOJIOKHOM  HAINPABIEHWH BEKTOPOB HAYAJIBHOW CKOPOCTH U
YCKOpeHust cBoOoHOro najaeHus. HesecomocTs.

3aKOH BCEMHUPHOIO  TSATOTEHUS U  YCJIOBUSL €ro  NPUMEHHMOCTH.
I'paBuTaLlMOHHAs MOCTOSTHHAsL. Y CKOPEHHE CBOOOAHOTO MajieHus Ha 3emiie U
IpYTUX HeOECHBIX TellaX. 3aBUCUMOCTh YCKOPEHMsI CBOOOJHOIO MajeHus OT
LIMPOTHI MECTA U BBICOTHI Haj 3emnei. Cuia ynpyroctu. 3akoH I'yka. Cuna
TpeHUs. Buabl TpeHUs: TpeHue MOKOsl, TPEHUE CKOJIbKEHUS, TPEHUE KaueHHsl.
@opmyna [uisl pacueTa CHUJIbl TpPEHHs CKosbkeHus. [Ipumepsl mose3Horo
nposiBjieHus1 TpeHus. [IpsAMOiIMHENHOE W KpPHUBOJMHEWHOE JBUYKEHUE.
JIBr>KeHHEe Tella 10 OKPYXKHOCTH C IIOCTOSHHOW IO MOXYII CKOPOCTBIO.
[enTpocTpemurensHoe yckopeHHE. VICKyCCTBEHHBIE CITyTHUKH —3€MIIM.
IIepBas kocMHU4eCKast CKOPOCTb.

Nmnynsc tena. 3aMkHyTast cucrema Ten. M3mMeHeHne uMnyabCoB Tell IPH UX
B3aMMOJECHCTBUU. 3aKOH cOXpaHeHHs ummyiabca. CyIIHOCTP M NPUMEPHI
peakTUBHOTO JBMXKeHMs. HazHaueHue, KOHCTPYKUMSI U MPUHIMI AEHCTBUS
pakeTbl. MHOTOCTYNeH4aTble pakeTsl. PaboTa cuiel. PaboTta cuitbl TsbKeCTH U
cunbl  ynpyroctu. [loreHnmanbHass osHeprus. IloTeHuumanbHas >Heprus
ynpyrojegopmupoBanHoro Tena. KuHernueckas sHeprus. Teopema 00
W3MEHEHUU KUHETUYECKON »HHEpPruu. 3aKOH COXPaHEHUsS MEXaHMYEeCKOU
OHEPIUH.
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Koumponvnasa paboma

0 TeMe «3aKOHBI B3aMMOJICHCTBUS U IBHIKEHUS TEID».

Jlabopamopuvie pabomol

1. MccnenoBanne paBHOYCKOPEHHOTO IBIKEHHS 0€3 HaYallbHOW CKOPOCTH.

2. 3mepenne yCKOpeHus CBOOOIHOIO MaeHHUs.

Temwvl npoexmos

«DKCnepUMEeHTaIbHOE MOJITBEPK/ICHUE CIPaBeJIMBOCTU YCIOBHS
KPUBOJIMHEWHOTO JBWXKCHUS Tel», «VcTopus pa3BUTHS WUCKYCCTBEHHBIX
CIYTHUKOB 3€MJIM U pelIaeMble C UX MOMOUIbI0 HAyYHO-HCCIIE0BATEIbCKHIE
3aaun

35-49

Mexannuyeckue Kojie0aHUs U BOJHBI. 3BYK

[Tpumepsr konebarenbHOTO JBMKEHUs. OOme dYepThl pPa3sHOOOPa3HBIX
koneOanuil. JluHaMuka KoJeOaHMI TOPU30HTAJIBHOTO  MPYKUHHOIO
MasTHuka. CBOOOAHBIC KoJIeOaHMs, KOJIcOATCIbHBIC CHCTEMBI, MAasTHHK.
Benuuunbl, Xapakrepusyroliue KojeOaTelnbHOE JIBUKEHHE: aMILTUTY/a,
nepuoj, 4actora, (aza koyieOaHW. 3aBUCHMOCTh TEPHUOJNAa M YaCTOTHI
MasiTHUKA OT JUIMHBI €r0 HUTU. ['apMoHnYeckue KoieOaHusl.

[IpeBpamienne MeXaHUYECKOW DHEPrUM  KOJEOATENBHOW CHUCTEMBI BO
BHYTpEHHIO0. 3aTyxaroiue konedanus. Beinyxaennsie konebanus. Yacrora
YCTaHOBHMBIIUXCS BBIHY)KJICHHBIX KOJICOaHWH. YCIIOBHS HACTYIUICHUS U
¢dbu3nueckas CyIIHOCTh SIBICHHUS pe30HAHCa. YYeT pe30HaHca B MPaKTHKE.
MexaHu3M pacnpocTpaHeHHsl yNpyrux KosneOaHuil. MexaHuuecKue BOJIHBI.
[lonepeunble W NPOJOJIbHBIE YIPYIHME BOJHBI B TBEPAbIX, JKUIKHUX U
ra3oo0pa3HbIX cpefax. XapaKTEepUCTHUKU BOJIH: CKOPOCTb, JUIMHA BOJIHBI,
4yacToTa, nepuoi koieOanuid. CBA3b MEXKAY 3TUMU BelHMuMHAMU. VICTOUHUKH
3ByKa - Tena, Koneomommecs ¢ yactotod 16 I'm — 20 k['m. YiueTpasByk u
nH(ppa3ByK. DXOJIOKalus. 3aBUCUMOCTh BBICOTHI 3ByKa OT YacTOTHI, a
IPOMKOCTH 3BYKa — OT AaMIUTUTYAbl KOJIEOAHUI W HEKOTOPBIX APYTrUX
npuunH. TemOp 3Byka. Hanuume cpeapl - HeoOXoaumMoe ycCIOBHE
pacnpocTtpaHeHus 3Byka. CKOpOCTh 3ByKa B pa3iIMuUHbIX cpenax. OTpakeHue
3ByKa. 9X0. 3ByKOBO! PE30HAHC.

Koumponvnas paboma

1o TeMe «MexaHn4yeckre KoueOaHus U BOJIHBI. 3BYK».

Jlabopamopmuas paboma

3. HUccnenoBanue 3aBUCUMOCTH MEPHOAA U YAaCTOTHI CBOOOJHBIX KoJeOaHUN
MasiTHUKA OT JUIMHBI €70 HUTH.

Temwvr npoexmos

«Ormnpesnenenne  KayeCTBEHHOM  3aBUCHUMOCTH  IepuoAa  KoJyieOaHMi
IPYKUHHOTO MAasTHUKA OT MacChl TIpy3a M JKECTKOCTH HPYXUHBD»,
«OmpeneneHne KaueCTBEHHOM 3aBUCHMOCTH TEpHOaa KOJeOaHW HHUTSIHOTO
(MaTeMaTU4eckoro) MasTHUKAa OT BEJIWYMHBI YCKOPEHHUS CBOOOIHOTO
nafeHus», «YIbTpa3ByK U HH(QPa3BYK B IPUPOJIE, TEXHUKE U MEAUIIMHE»
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50-74

JIEKTPOMarHuTHOE IoJie

HUcrounmku  marautHOoro moisa. [wumoresa Awmmepa. ['paduyeckoe
M300pakeHue MarHuTHOro mojs. JIMHUKM HEOAHOPOIHOTO W OJHOPOHOTO
MarHuTHOTO moJig. CBs3b HaNpaBJEHUS] JUHUM MAarHUTHOTO IOJ TOKa C
HampaBlieHHEM Toka B mpoBoaHuke. [IpaBmino OypaBumka. [IpaBuiio mpaBoii
PYKH U COJICHOUIA.

JlelicTBUE MAarHUTHOTO IIOJI1 HAa NPOBOJAHUK C TOKOM M Ha JBHKYLIYIOCS
3apspkeHHyr0 yactuny. [IpaBuio neBod pyku. MHIyKIMS MarHUTHOTO TOJIS.
Monayne BEKTOpa MAarHUTHOW HWHAYKIUU. JIMHUM MarHUTHOW WHIYKLIMH.
3aBUCHMOCTh MarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO IUIOMAAb KOHTYpa, OT
IUION[AA KOHTYpPA, OPUEHTALMH IUIOCKOCTH KOHTypa IO OTHOLIEHUIO K

25
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JUHUSAM MarHUTHOM MHIYKIMHM M OT MOJIYJS BEKTOpa MarHUTHOW WHIYKIIMH
MarHuTtHOro  monst.  Ombitel  @apazes.  IlpuunHa  BO3HUKHOBEHHS
MHIYKIIMOHHOTO TOKa. OmnpeneneHne sBIeHUs IEKTPOMarHuTHOM UHYKIIHH.
TexHuueckoe nNpUMeHEHHE sBJIeHUs. BO3SHUKHOBEHHE HHAYKIIMOHHOTO TOKA B
ATIOMHUHHEBOM KOJIbIIE MpPH HM3MEHEHUHM TMPOXOMSIIEr0 CKBO3b KOJbBIIO
MarHuTHOTO moToka. OmnpeneneHue HaNpaBlIE€HUS MHIYKIUOHHOTO TOKa.
[IpaBuno Jlenna. SBnenust caMouHaAyKiuu. WHAYKTUBHOCTH. ODHEPrus
MarHUTHOTO TOJIS TOKA.

[lepemMeHHBIN PNEKTPUYECKUN TOK. DJICKTPOMEXAHWYECKUW WHIYKIIMOHHBIN
reHepatop (kak mnpumep - rujpore”epartop). Ilorepu sueprum B JIOII,
CHocOoObl yMEHbILIEHUs MOTepb. Ha3HaueHue, YCTPOMCTBO M MPUHIIMII

neiictBusi  TpaHchopmaTtopa,  €ro  NpUMEHEHHE  TpU  Ieperade
JIEKTPOIHEPTUU. DIEKTPOMArHUTHOE 110JI€, €r0 UCTOYHUK. Pasnnune mexny
BUXPEBBIM ANEKTPUIECKUM u AJIEKTPOCTaTUYECKUM IOJISIMU.
ONEeKTPOMarHUTHbIE BOJIHBL: CKOPOCTb, IIOIEPEYHOCTh, JJIMHA BOJIHBI,
IpUYMHA  BO3HUKHOBEHHMA  BojH.  [lomyuenme  u  perucrtpauus
3JIEKTPOMArHUTHBIX BOJIH. BBICOKOUaCTOTHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs
U BOJHBl — HEOOXOJMMBIE CpPEICTBA [UIsl OCYIIECTBIEHUS paAUOCBA3H.

KonebarenbHblii KOHTYp, TOJY4YE€HHE 3JIEKTPOMArHUTHBIX  KoJeOaHMH.
®opmyna TomcoHa. biok-cxema nepeaaroniero 1 IpUueEMHOTO YCTPOUCTB JUIs
OCYILLECTBIICHUS PaMOCBA3H. AMIUIUTYAHAs MOJYJSIIUA U JIeTeKTUPOBAHUE
BBICOKOYACTOTHBIX KOJIEOaHU.

Wntepdepeniuss u  gudpakuus cBera. CBeT Kak 4YacTHBIA — citydait
AJNIEKTPOMAarHUTHBIX BOJH. Jlpama3oH BUAMMOIO U3JIy4€HUS Ha LIKaje
JIEKTPOMArHUTHBIX BOJH. YacTUIBI 3JIEKTPOMArHUTHOIO W3IYYEHUS —
¢dorons! (kBaHTHI). SIBIeHNE nucnepcun. Paznoxenne 6eI0ro CBETa B CHEKTP.
[Tonyuenue Genoro cBera MyTEM CIOXKEHHS CHEKTpalibHbIX LIBETOB. L[Bera
ten. Hasnadenuwe u ycTpoiicTBo crnekTtporpada u crnekrpockona. Tumbl
ontuyeckux cnexkrpoB. CIUIONIHONW M JHMHEWYaThle CIEKTPhl, YCJIOBUS HX
nonydyeHus. CHeKkTpsl HUCHyCKaHUs M TnoryomeHus. 3akoH Kupxroda.
CrnekTpanbHblii aHaau3. ATOMBl — HCTOYHUKH HU3ITyYEHHUS U TOTJIOIICHUS
cera. OOBbsACHEHHE M3JIyuyeHHs M TIOIJVIOIIEHWs CBETa aToMaMH U
MIPOUCXOXACHUS TMHEHUaThIX CIIEKTPOB HA OCHOBE MocTyjaaToB bopa.
Konmponvnasa paboma

0 TeMe «JIEKTPOMAarHuTHOE IOJIEY.

Jlabopamopuwie pabomol

4. N3ydyenue siBI€HUS 3JIEKTPOMArHUTHON UHAYKLIHH.

5. HaGmroieHue CIUIOIIHOTO U JIMHEHYaThIX CIIEKTPOB MCITyCKAHUS.

Temwvl npoexmos

«Pa3Butue cpeactB W crnoco0OB TMepenaud WHPOpPMAUKM Ha JAJlEeKHUe
paccTosiHUS C IPEBHUX BPEMEH M JI0 HAIUX JHEH», «MeToJl CeKTpaabHOro
aHaJIM3a U €r0 IPUMEHEHHUE B HAYKE U TEXHUKE)

75-94

CTpoeHue aToMa M AaTOMHOTO siApa

CnoxHBIM cOCTaB PaAMOAKTUBHOTO M3IY4YEeHHUs, O-, - U y-4acTuIbl. Moenb
atoma Tomcona. Omnpeitel Pesepdopma mo paccesHHUIO ©- YaCTHII.
[Inanerapnas Mmopenbp aroma. llpeBpamieHusi sigep MNpu PagrMOAKTUBHOM
pacmaze Ha TpuMepe o-pacmana panus. OO0o3HaYEHUE SIep XUMHYECKHUX
a7eMeHTOB. MaccoBoe M 3aps/IoBO€ uucia. 3aKOH COXPaHEHHUsT MacCOBOTO
yucia W 3apsga  TNpU PaJAMOAKTHBHBIX TpeBpamieHusx. HasnadeHwe,
YCTPOMCTBO M NPUHLMI JACHUCTBHUS cueTuvka ['elirepa m xkamepsl Buibcona.
BriOuBanne o-gacThiiamMu MPOTOHOB W3 sfep aroma a3zorta. HaOmromenue
dororpaduii oOpa3oBaBImIMXCS B Kamepe BHIbCOHa TPEKOB YaCTHII,
Y4acCTBOBAaBIIUX B siACpHOM peakiuu. OTKPBHITHE W CBOMCTBA HEUTpPOHA.

204
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[IpoTOHHO-HEUTPOHHASI MOJIEIIb SIAPA.

OU3NYECKUI CMBICT MAaCCOBOTO U 3apsioBoro uncen. OCOOEHHOCTH SIEPHBIX
cui. M3oTomsl.

DHeprus cBsizu. BHYTpeHHSIs1 SHEprusi aTOMHBIX sjiep. B3auMocBs3bp Macchl U
sHepruu. [ledekr macc. Boiaenenue win MOTJIOUICHHE SHEPTUU B SIIEPHBIX
peakuusx. Jlenenue siapa ypana. Beienenue sHepruu. Y clIOBUSI TPOTEKAHUS
ynpaBisieMol  nenHol peakuuu. Kputudeckas wmacca. Hasnauenwue,
YCTPOMCTBO, MPHUHLMUII JIEUCTBUS SAJIEPHOTO pEaKkTopa Ha MEIJIEHHBIX
Heitponax. IIpeoOpazoBanue sHepruu suep B SICKTPUUECKYIO HSHEPIHIO.
IIpeumymectBa u  Hemoctatku ADC  mepen  ApyruMU  BUAAMHU
aneKTpocTaHuuil. buonornueckoe nelictBue  paauanuu.  Dusnyeckue
BEJIMYMHBI: TOTJIONMIEHHAS J03a W3Iy4deHHs, KOIPQPUIMEHT KadecTsa,
SKBHUBAJIEHTHAsl [103a. BnusHue paguoakTUBHBIX U3JIYyYEHH Ha >KUBBIC
opranusmbl. [lepuon mosypacmnana pajguOaKTHUBHBIX BEHIECTB. 3aKOH
paanoakTuBHOrO pacrnazna. CrnocoObl 3alUThl OT pafgvaluu. Y CIOBHUS
MIPOTEKAHUA U IPUMEPHI TEPMOSIICPHBIX peakiuii. ICTOYHUKH SHEprun
CoJIHIIa U 3BE3I.

Koumponvnas paboma

o TeMe «CTpoeHre aToMa U aTOMHOTO sifipa. Mcnons3oBanue

SHEPTUH ATOMHBIX SJIEP».

Jlabopamopuvie pabomol

6. MIaMepeHme ecTeCTBEHHOTO PaJMAlMOHHOTO (DOHA JTO3UMETPOM.

7. U3ydenue aeneHus siapa aroMa ypaHa 1o ¢pororpaduu TpeKoB.

8. M3ydeHue TpEKOB 3apsHKCHHBIX YaCTHI[ IO TOTOBBIM (oTrorpadusam»
(BBITIOJTHSACTCS JIOMA).

Tema npoexma

«HeratuBHoe BO3neWCTBHE paavalii (MOHU3ZUPYIOUIUX  W3JIYYCHHI) Ha
YKUBBIE OPTaHU3MBbI U CITOCOOBI 3aITUTHI OT HEE

95-99

Crpoenne n 3BoonusA Beenennoi

CoctaB ConneuHoii cucremsl: CoJiHIIE, BOCEMb OOJBIINX IUIAHET (IIECTh U3
KOTOPBIX MMEIOT CIYyTHUKH), ISATh IUIaHET-KAPJIMKOB, aCT€pPOUAbI, KOMETHI,
MereopHbie Tena. @opmupoBanue COMTHEYHOM CHUCTEMBI. 3eMJIST U TUIAHETHI
3eMHOM rpymmbl. OOLUIHOCTh XapaKTEPUCTHK MJIAHET 3¢MHOM TPYIIIHI.
[TnmaneTsi-ruranTel. CIyTHUKY ¥ KOJIBIIA TUIAHET-THTAHTOB.

Mansie Tena CONHEUHOM CHUCTEMBI: acTEpOMJIbl, KOMETHI, METEOPHBIE Tea.
OobpazoBanue xBocTtoB KkomeT. Panmant. Meteopur. bomun. ConnHue u
3BE3/Ibl: CJIOMCTas (30HHAs) CTPYKTYpa, MarHUTHOE 1osie. MICTOUHUK SHepruu
ComHnla M 3Be31 — TEIUIO, BBIJIEISIEMOE INPH NPOTEKAaHWHW B HMX HeEApax
TepMosiiepHbIX peakuuit. Craguu sBotonun ColHIa.

lanaktuku. Mertaranaktuka. Tpu BO3MOXHBIE MOJEIU HECTAIMOHAPHOU
Bcenennoii, mnpeanoxennole A. A. ®PpuamaHoM. DKCIEPUMEHTAIBHOE
noaTeepkaeHne Xab0ioMm pacumpenus Beenennoil. 3akon Xa66ma.

Temwvr npoexmos

«EcTecTBeHHBIE CHYTHUKM IUIaHET 3eMHOM rpymmbl»y, «EcTecTBeHHBIE
CITYTHHKH TUTAHET-TUTAHTOBY

100-105
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