MYHUIIUTAJIbHOE KA3EHHOE OBIIIEOBPA30OBATEJIbHOE YUYPEXJIEHUE
CEMMJIYKCKASI BEYEPHSS1 (CMHHA$T) OBII[EOBPA30OBATEJILHASI LIIKOJIA
CEMMWJIVKCKOI'O MYHUIIMITAJIBHOI'O PAMOHA BOPOHEXCKOM OBJIACTH

Paccmortpena u ojiobpera sa  [Tpuusta nesarornyecknm «YTBEpRIAION

FACCAAHHH METO/IHYECKOIO COBETOM, HPOTOKOJI No ~JHpeK: IKOJIBI
obbenreHns yanTeneH « 3/» 08 200/ " syl [Hepunesa M.IT.
LIKOJIB /o 4 ;

nporoxon Ne -/

«2 M o8 2020 r. 2020 r.

PABOYAS IMTPOI'PAMMA
y4eOHOro nmpeamera
OU3UKA
g 9 xiacca
Ha 20202021 y4eOHblii roj

CocraBuTeins:
Kupcanoa Mapus AnekcaHIpoBHa.

r. CeMunyku
2020r



INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydeOHoro mpenmera «Pusmka» 9 kimacca cooTBercTByeT DenepaabHOMY
rOCyJapCTBEHHOMY  00pa30BaTeIbHOMY  CTaHAApTy  OCHOBHOTO  OOmero  oOpa3oBaHMs,
YTIBEP)KICHHOMY MpHuKa3oM MunoOpuayku Poccum or  17.12.2010 roma Nel897. Ilporpamma
COCTaBJICHA Ha OCHOBE aBTOPCKOM mporpammsel A,B.Ilepeikuna 5-¢ u3nanue,-M. : [Ipoda,-2018.

N3yuenne (Gpu3MKu B OCHOBHOH IIKOJIEC HAMPaBJICHBI HA JJOCTHXKEHUS CIEIYIOIINX LENIeH:
YCBOEHHE CMBICIIa OCHOBHBIX TOHATUH U 3aKOHOB (DU3UKHU, B3aUMOCBS3U MEKIY HUMU;
¢dbopMHpOBaHUE CUCTEMbI HAYYHBIX 3HAHUH O IPUPOJIE, €€ PyHTAMEHTAIBHBIX 3aKOHOB
JUIS IOCTPOCHMS MIPECTABICHUS O (PU3MUECKON KapTUHE MUPA;

cucreMaTu3alus 3HaHUH O  MHOroodpasum OOBEKTOB UM SIBIEHUH  NIPUPOABI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U O 3aKOHAX (PM3UKH JUIS CO3/AaHUS Pa3yMHOTO
HCIIOJIb30BAaHU JOCTHKCHUM HAyKH B aJbHEMIIEM PA3BUTUU LIMBWIN3ALNN;

dopmupoBaHue yOSKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS OKPYKAIOMIETO MUPA M OpraHU3aIHs
9KOJIOTUYECKOTO MBIIUIEHUS U (POPMUPOBAHHE TBOPUECKUX CIIOCOOHOCTEH ydaluxcsl.

Jnst  AOCTYDKEHHSI TIOCTAaBJICHHBIX MeJed ydJalmmMcss HEOoOXOAWMO OBJIAAeTh METOJIOM
HAy4YHOT'O MO3HAHUS U METOJAMH HCCIEIOBAHUS SIBJICHUN NPUPOJBI, 3HAHUAMU O MEXaHUYECKUX,
TEIUIOBBIX,  JJEKTPOMAarHUTHBIX M  KBAaHTOBBIX  SIBJICHHUAX, (U3MUECKUX  BEIUYMHAX,
XapaKTepU3YIOIUX 3TH SIBICHUS. Y ydalmxcs Heo0Xoaumo chopMUpOBaTh yMEHUs HaOIH0AaTh
¢usnyeckue SBIEHUS W IPOBOAUTH  SKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIIOIb30BAaHUEM
U3MEPUTENIbHBIX PUOOPOB.

B npouecce u3yueHust GU3MKKA TOMHKHBI OBITHh YCBOCHBI Takue OOIICHAy4YHBIE MOHATHS, Kak
HOPUPOJHOE SIBJICHUE, 3MIIMPUYECKH YCTAHOBJIEHHBIH (DakT, rumores3a, TEOPETUYECKHH BBIBO,
Pe3ynbrar SKCHEpUMEHTAIBHOW IPOBEPKH, a TaKKe IIOHMMAHME LEHHOCTH HAyKd JUIsd
YJIOBJIETBOPEHUSI TOTPEOHOCTEH YenoBeK

Pabouass mporpamMma OpHEHTHPOBaHA Ha  WCIONB30BAHUE YUECOHO-METOJIUIECKOTO0 KOMIUICKTA,
BKIIIOUeHHBI B DenepanbHbI MepedyeHb YYEOHHMKOB, PEKOMEHIOBAHHBIX MHUHIIPOCBEIICHUS
Poccuu k ucnonp30BaHuio B 00pa30BaTEIbHOM MPOIIECCE B 00III€00pa30BaTEIbHBIX YUPEIKICHUSIX:. |

1) YueOnuk «®uzuka 9: Aropsl: [leppimkun A.B., I'ythuk E.M.-M6 Jlpoda, 2018.

2) A.B.Ileprrimknna «COOpHUK 33134 110 Qu3uke-7-9.

3)JI.A.Kupuk «®usnka 9 —«CamocTosTeabHbIE U KOHTPOJIbHBIE paOOTHI».
4)P.JI.MunnkoBa, B.B.lBanoBa - Terpans s mabopaTopHbBIX paboT 1o ¢pusuke-9 Kiacc.

[To yuebnomy mmany MKOVY Cemunykckoit B(C) OLI yuebnoro mpemmera «Pusnka
paccunTaHa Ha oOyueHue B 9-M kiacce no 1,5 yaca B Hezento (51 4ac B rof1)-ayAUTOPHBIX 3aHATHH
oOyyaromuxcs u 0,5 yaca B Hezento (17 4acoB B ro)Ha CaMOCTOATENbHYIO padoTy 00yJaromuxcs.
Bcero 68 yacoB Bpemsi, OTBeICHHOE Ha U3ydeHue npeamera «dusnka» B 9 kiacce — 68 4acos.

[To yueOHOMY miaHy IIKOJIBI HAa peaMeT «Pu3uka» oTBoauTes 1,5 "yaca B HeJeto.
AynuTopHBIX 4acoB — 51,4acoB caMOCTOSATENbHON paboThI —17.
Bcero B ron 68 vacos.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA ®U3UKA

JInYHOCTHBIMHU pe3yabTaTaMu 00y4eHHs (PpU3MKe B OCHOBHOM LIKOJIe SIBJISIOTCS:

— c(hOpMHUPOBAHHOCTh ~ ITO3HABATEIbHBIX  HMHTEPECOB, MHTEIJIEKTYAIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEN ydaluxcs;

— yOeKAEHHOCTh B  BO3MOXHOCTM IIO3HAHUSI IPUPOABI, B HEOOXOAMMOCTH pPa3yMHOIO
MCIIOJIb30BaHUsl JTOCTMKEHUI HAyKH M TEXHOJOTMH Ui JajdbHEMILEro pa3BUTHUS UYEIOBEUECKOTO
o0miecTBa, yBaKEHME K TBOpLAM HAyKM M TEXHUKH, OTHOLICHME K (DU3MKE KaK K HJIEMEHTY
0011eY€eI0BEYECKON KYIbTYpHI;

— CaMOCTOSITEIIBHOCTh B TPUOOPETEHUN HOBBIX 3HAHUHM U MIPAKTUYECKUX YMECHUIA;

— TFOTOBHOCTh K BBIOOPY JKM3HEHHOI'O IYTH B COOTBETCTBUM C COOCTBEHHBIMH HHTEpECaMU HU
BO3MOXKHOCTSIMU;

— MOTHBalMg  0Opa30BaTEeIbHONM  JEATEIBHOCTM  IIKOJBHUKOB HA  OCHOBE  JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1A.

— (opMHpOBaHUE IIEHHOCTHBIX OTHOILIEHWH IpYyr K APYry, K Y4YHUTENII0, K aBTOpaM OTKPBITHHA U
n300peTeHnii, K pe3ynbraTamMm 00ydeHusl.

MeTanpeaMeTHbIMH pe3yJibTATAMH 00y4eHUs (PU3UKe B OCHOBHOI 1IK0JIe SIBJISIOTCS:

— OBJIaJICHHE HABBIKAMU CaMOCTOSITEIbHOTO MPHOOPETEHUsI HOBBIX 3HAHWW, OpraHU3aliK y4eOHOM
NeSITeIbHOCTH, TIOCTAHOBKHU LIeJIeH, MIAHMPOBAHUS, CAMOKOHTPOJII M OLIEHKU PE3yJIbTaTOB CBOEH
JeSTEIbHOCTH, YMEHUSIMU NIPEIBUIET BO3MOKHBIE PE3YJIbTAaThl CBOUX JIEHCTBUM;

— IOHUMAaHUE pa3IMuuil MeXJIy HCXOAHBIMM (aKTaMH U TUIIOTE€3aMU IS HMX OOBICHEHMS,
TEOPETUUYECKUMH MOJEISIMU M pEealIbHbIMH OOBEKTaMHU, OBJIAJICHHE YHHMBEPCAIbHBIMU CIIOCOOaMu
NEeSTeIbHOCTH Ha IpUMepax BBIIBMKEHUS TUIOTE3 JUId OOBSCHEHUS H3BECTHBIX (DAaKTOB U
HKCIEPUMEHTAJIbHOW IMPOBEPKH BbIIBUTAEMBIX THIOTE3, pPa3padOTKU TEOPETHUUYECKUX MoOjeei
HPOLIECCOB UM SBJICHUM;

— ¢opMHpOBaHUE YMEHHWH BOCIPUHHMATH, IepepadaThiBaTh M TMPEABSBIATH WHGOPMALHIO B
CJIOBECHOM, 00pa3HOi, CUMBOJIMUYECKON (hopMax, aHAJIM3UPOBaTh M MepepadbaThIBaTh MOJIYUYEHHYIO
MH(OpPMaLIMI0O B COOTBETCTBUU C IOCTaBICHHBIMHU 3ajjauaMH, BBIJIEISTb OCHOBHOE COJIEp)KaHUe
IIPOYUTAHHOTO TEKCTA, HAXOAUTHh B HEM OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

— IpUOOpETEeHNE OMNbITa CaMOCTOSITEILHOTO TIOMCKAa, aHaiu3a M oTOopa uH(pOpMauuu cC
UCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHMKOB M HOBBIX MH()OPMAIMOHHBIX TEXHOJOTUHN JJIS peIieHus
MO03HABaTEJIbHBIX 33/1a4;

OO0mMMH npeMEeTHBIMHU pe3yJIbTaTaMu 00y4eHHs (PU3MKe B OCHOBHOM IIKOJIE SIBJISIOTCH:

— 3HaHUS O MPUPOAE BaXKHENIINX (PU3UUECKUX SIBICHUN OKPYKAIOIIET0 MUpa U TOHUMaHUE CMbICIIA
(U3NUECKUX 3aKOHOB, PACKPBIBAIOLINX CBS3b U3YUYCHHBIX SIBJICHUH;

— yMEHMsI TOJb30BaThCS METOJAMH HAyYHOTO HCCIEAOBAHUS SIBICHUW TNPUPOABI, MPOBOAUTH
HaOJI0IeHNUs, TJITAHUPOBATh M BBIMOJIHATH SKCIEPUMEHTBI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH,
IPEJICTaBIIATh PE3yNbTaThl U3MEPEHUM C TOMOIIbIO TaOauIl, rpaguKoB U GopMyl, 0OHAPYKUBAThH
3aBHCUMOCTH MEXNy (PU3NYECKHMMM BEJIMYMHAMHU, OOBSCHATH MOITYYEHHBIE PE3yJbTaThl U JIENaTh
BBIBO/IbI; OLIEHUBATh TPaHUIIbl IOTPELTHOCTEN PE3yIbTaTOB U3MEPEHMUI;

— YMEHHMsI IPUMEHATh TEOPETUUECKUE 3HAHUS 110 (PU3MKE HA MIPAKTUKE, pelaTh (pU3HMUECKUe 3a1aun
Ha MPUMEHEHUE MOTYYCHHBIX 3HAHUI;

— YMEHHsSI U HaBBIKM NPUMEHATH IOJIyYEHHbIC 3HAHUS A OOBSACHEHHs MPHUHLUIOB JeHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOWCTB, pEIICHUsS NPAKTHUECKUX 3a/lad IOBCEIHEBHOHN KHU3HHU,
oOecrieyeHuss 0€30MaCHOCTH CBOEH KHM3HH, PAMOHAIBHOTO MPUPOAONOIL30BAHUS MU OXPaHbI
OKpYKarlolleu Cpeibl;

— (opmupoBaHue yOexJeHUS B 3aKOHOMEPHOH CBS3M W TO3HABAEMOCTH SBICHMHA NPUPOABI, B
OOBEKTUBHOCTH HAYYHOI'O 3HAHHUS, B BBICOKOW LIEHHOCTH HAyKH B DPAa3BUTUU MaTepUAIbHON M
JlyXOBHOH KYJIBTYpBI JIFOJIEH;

— pa3BUTHE TEOPETUUYECKOTO MBILUICHHS Ha OCHOBE (DOPMUPOBAHMS YMEHUHN yCTaHABINBATh (aKThI,
pa3ianyaTh NPUYUHBI U CIEACTBHS, CTPOUTH MOJENM U BBIIBUIaThb TUIIOTE3bl, OTHICKUBATH U
(bopMyIUpOBaTh JOKA3aTENbCTBA BHIABUHYTHIX TMIIOTE3, BEIBOJUTH U3 AKCIIEPUMEHTAIbHBIX (PaKTOB
U TEOPETHUECKUX MoJIeiel (PU3HMUECKUE 3aKOHBI,



— KOMMYHUKATUBHBIE YMEHU: JTOKJIQAbIBAaTh O pe3yjbTaTaX CBOErO MCCIEI0BaHMs, y4acTBOBAaTh B
JUCKYCCHH, KPAaTKO M TOYHO OTBeYaTh Ha BOIMPOCHI, HCIOJb30BaTh CIPABOYHYIO JHUTEPATYpPy H
Jpyrue UCTOYHUKHU UH(OPMALIHH.

IIpeamMeTHbIe pe3yabTaThI:

BbInyCKHUK HAY4YUTCSH:

e coOmoaaTh mpaBuia 0€30MaCHOCTH U OXPaHBI TPyJa HpU paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM
00opyI0BaHNEM;

e TOHUMATh CMBIC] OCHOBHBIX (PU3MYECKHX TEPMHUHOB: (PH3MUECKOE TENO, (PU3UUECKOE SIBICHUE,
(bu3nyeckas BEIMUMHA, €AUHHULIBI U3MEPEHNUS;

e pacrmo3HaBaTh IpPOOJEMBI, KOTOPbIE MOYKHO PELIUTh IMPH HNOMOILM (PU3MUYECKHX METOJIOB;
AQHAJTM3UPOBATh OTNENbHBIC ATAIbl MPOBEIACHUS HCCIEIOBAHUNA M MHTEPIPETUPOBATH PE3YIbTATHI
HaOJIOACHUH U OIBITOB;

e CTaBUTh OMBITHl IO UCCIEAOBAHHUIO (PU3UUYECKUX SIBICHUN WM (U3NYECKUX CBOUCTB Ten 0Oe3
UCIOJIb30BaHUSl TPSAMBIX HM3MEPEHMH; IpHU 3TOM (OPMYIHPOBaTh MpoOiIeMy/3azady ydyeOHOTro
HKCIEPUMEHTa; COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO OOOPYAOBaHUS; MPOBOAMTH OIBIT
(bopMynHUpOBaTh BHIBOJIBI.

e TIPOBOAMTH MPSIMbIE U3MEPEHUS (PU3NUESCKUX BEIMUYUH: BPeMs, paCCTOSHHE, Macca Tela, 00beM,
cujla, TeMmIleparypa, arMoc(epHoe JaBlIeHUE, BJIAKHOCTb BO3JlyXa, HAINpPsDKEHUE, CuUja TOKa,
paauanoHHbIH (OH (C MCIOIB30BAHUEM JIO3UMETPA); IPU ATOM BBIOMpATh ONTHMAIBHBIN CIIOCOO
U3MEpPEHUs U UCIO0Ib30BaTh MPOCTEHIINE METO bl OLIEHKU IOIPEIIHOCTEN U3MEPEHUH.

e TPOBOAMTH HCCIEIOBAHHE 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH C HCIOJIH30BAHUEM TPSMBIX
U3MEPEHUIl: NpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBATh pe3yNbTaThl HOJIYYEHHOM
3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUJE TAOIHIl U TPaQHKOB, J€IaTh BBIBOJABI 110 PE3yIbTaTaM
UCCIIE/I0BaHMS;

e TPOBOAWTH KOCBEHHBIC HU3MEPEHUs (U3NYECKUX BEIMYUH: TPU BBIOJIHEHUH HW3MEPEHHHA
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MNPEeII0kKEHHOM MHCTPYKIMH, BBIYHCIATDH
3HAYCHHWE BEIMYUHBI U AHAJIM3UPOBATH IMOJYYCHHBIE PE3YNbTaThl C y4ETOM 3aJaHHOW TOYHOCTH
U3MEPEHU;

e AHANM3MPOBATH CHUTYAllMM MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa, Y3HaBaThb B HHX
NPOSIBIIEHUE U3YYEHHBIX (PU3MUECKUX SIBICHUM MM 3aKOHOMEPHOCTEH W MPUMEHSATh MMEIOIIUECs
3HAHUS ISl UX OOBSCHEHNUS;

e TOHUMATh NPHUHIMIIBI ACUCTBUS MAaIIWH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HU;

e HCIIOJIb30BaTh IPU BBIMOJHEHUM YYEOHBIX 337a4 HAYYHO-TIONYJSPHYIO JIUTEpaTypy o
(GU3NIECKUX SIBICHUSIX, CIIPABOYHBIE MaTepHalIbl, pecypchl MIHTEepHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThHCS:

e TIOHUMATH POJIb IKCIIEPHUMEHTA B MOJyYSeHHH HAYYHOH HH(pOopMaImm;

e OCO3HaBaTh LIEHHOCTbh HAYYHBIX MCCIEIOBAHUMN, POJIb (DU3UKU B pACIIUPEHUH MPEICTaBIEeHUI 00
OKpY’KalolIeM MHUpE U €€ BKJIaJl B YITYYIIeHHE Ka4ecTBa )KU3HH;

e HCIIOJIb30BaTh MPUEMbl TOCTPOCHUS (U3MYECKHX MoJeNiel, MOoucKka Hu  (OPMYIUPOBKH
JIOKa3aTelIbCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHUYECKMX BBIBOJOB HA OCHOBE ASMIHPUYECKH
YCTAHOBJICHHBIX (DaKTOB;

e CpaBHHMBATh TOYHOCTh HM3MEPEHHS (DU3MYECKHX BEIMYMH 10 BEIMYMHE WX OTHOCHTEIHHOM
MOTPEIIHOCTH NPU MPOBEICHUH MIPSIMbIX U3MEPEHHI;

e CaMOCTOSITETIHHO TPOBOJNTH KOCBEHHBIC U3MEPEHUS M WCCIIEJOBAHHS (PU3MUECKUX BEIHYHH C
UCMOJIb30BAaHUEM Pa3IMYHBIX CIOCOOOB M3MepeHHsl (PU3MUYECKUX BEJIWYHMH, BBIOMpPATh CpEICTBA
U3MEpPEHUs] C Yy4YeTOM HEOOXOAMMON TOYHOCTH H3MepeHui, OOOCHOBBIBaTH BBHIOOpP cIocoba
U3MEpPEHUs], aJIeKBaTHOTO IOCTABICHHOH 3a/1a4e, IPOBOJUTH OIIEHKY JIOCTOBEPHOCTH MOJMYYEHHBIX
pe3yJIbTaTOB,

e BOCHPHUHUMATh MH(OpMAIHIO (PU3UYECKOTO COAEPIKAHUS B HAyYHO-TOMYJIAPHON JHUTEpaType U
CpeAcTBax MaccoBOM WH(pOpManuu, KPUTHYECKH OICHWBATh TIOJYUYEHHYIO HWH(OPMAIHIO,
aHaJM3UpPYsl ee cojiepKaHue U JaHHble 00 UCTOUHUKE MH(pOpMaIuy;

e CO37aBaTh COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIIECHNUS 0 (DU3MUYECKUX SBICHUSIX Ha OCHOBE
HECKOJIbKUX HCTOYHHMKOB HMH(OpPMAIMM, CONMPOBOXAATh BBICTYIUIEHHE IPE3CHTALUCH, yIUThIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.



Mexanu4yeckue siBJICHHSA

BbInyCKHUK Hay4YuTCH:

e Ppacro3HaBaTh MEXaHMUYECKHE ABJICHMS U OOBSCHATh HA OCHOBE MMEIOUIMXCSl 3HAHUN OCHOBHBIE
CBOMCTBA MJIM YCIIOBHs MPOTEKAHMS 3TUX SBJIICHHWN: PABHOMEPHOE U HEPAaBHOMEPHOE [BHIKECHHUE,
PaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JBUKEHUE, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHMS, CBOOOJHOE INAJCHHUE TeEJ, PaBHOMEPHOE JBM)KEHHME I10 OKPYKHOCTH, WHEPLHUA,
B3aMMOJICHCTBHE TEJl, PEAaKTUBHOE JBHKEHUE, IIepeaada JaBJICHNs TBEPABIMU TEJIaMU, )KUIKOCTAMU
U razamy, atMocepHOe JaBlieHHE, IUIAaBaHWE TeJ, PAaBHOBECHE TBEPABIX TeJl, HMMEIOUINX
3aKpEIUICHHYIO OCh BpPalleHUs, KoJeOaTelIbHOE ABUKEHUE, PE30HAHC, BOJIHOBOE JIBH)KEHUE (3BYK);

e OIUCHIBAThb H3YyYCHHbIC CBOWCTBA T M MEXAHWYECKHE SBJICHUS, HUCIOJIB3YS (DU3UUYECKHE
BEJIMYMHBL: IIyTh, IEpEeMEIIeHHe, CKOpPOCTh, YCKOpEHHE, IepuojJ OOpalleHus, macca Tela,
IUIOTHOCTh BEILECTBA, CUjla (CUiia TSKECTH, CHJIa YIPYTrOCTH, CUJIa TPEHMs), JaBJIEHUE, UMILYJIbC
TeJa, KUHETHYECKas JHEprus, MOTEHIHMalbHas >HEPrusi, MexaHWdeckas pabdoTa, MexXaHHYecKas
moutHocTb, KIIJ] mpu coBepiieHnn paboThl ¢ HCHOIB30BAHUEM IIPOCTOTO MEXaHU3MA, CUJIa TPEHHUH,
aMIUTUTY/Q, TIEPHOA M YacToTa KojeOaHWid, UIMHA BOJIHBI M CKOPOCTb €€ paclpoCTpaHEHHs; pU
OINKCAaHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUYEHUS U
€IMHUIBl M3MEPEHHS, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYIO BEIUYHHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIATH 3HaUCHUE (PU3NUYECKOI BETMUUHBL;

e AHAIM3MPOBATH CBOMCTBA TEJ, MEXAaHMUYECKUE SIBICHUS W IPOLECCHI, MCIONB3YS (hU3HUYECKHE
3aKOHBI: 3aKOH COXPAHEHMsI SHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUS, IPUHIUII CYIIEPIIO3ULIUN CHII
(maxoxzaenue paBHozeicTByromiet cuibl), I, Il u III 3akonsr HproTOHA, 3akOH CcoxpaHEHUs
uMmIyiabsca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumezna; Ipu 3TOM pa3inyarb CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

e pa3nuyaThb OCHOBHBIE IPHU3HAKM M3YYEHHBIX (QU3MUECKUX MOJeNeil: MarepuaibHas TOdYKa,
WHEpLUaIbHAsA CUCTEMA OTCUETA;

e pemaTh 3aJayd, MHCHONb3Ys (U3NYECKHE 3aKOHbI (3aKOH COXPAaHEHMs DHHEPruH, 3aKOH
BCEMHUPHOIO TAroreHus, npuHuun cynepnosuumu cwi, I, II u III 3akonsr HeroTona, 3akoH
COXpaHEeHMs UMITYyJIbca, 3aKOoH I'yka, 3akoH [lackans, 3akoH Apxumena) v (opMyJibl, CBSI3bIBAIOLIIE
¢uznyeckue BeNUYUHBI (IYTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IJIOTHOCTh BEIIEeCTBa, CHIIA,
JTaBJIEHUE, UMIYJIbC TeJla, KHHETUYEeCKast SHEpTHs, MOTEHIMabHAs! SHEPrHsl, MeXaHndeckas padora,
MexaHuuyeckas mourHocts, KIIJ[ mpocToro mexanusma, cuia TpeHMsI CKOJIbKEHUS, KOA(ULIUEHT
TPEeHUs, AaMmIUIUTyAa, TMEepuoJ M 4YacToTa KoyieOaHMH, JUIMHA BOJHBI U CKOPOCTb €€
pacnpocTpaHeHus): Ha OCHOBE aHajM3a yCJIOBHS 3aJjaud 3allHChIBaTh KPATKOE yCIOBHE, BBIACIATH
¢du3nyeckre BeIMYUHBI, 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE JIJIsl €€ PELIeHUs, TPOBOIUThH PACUETHI
Y OLIEHUBATh PEAJILHOCTD MOJIyYEHHOT0 3HAaUeHUsI (PU3NUECKON BEITMUNHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

e HCIOJb30BaTh 3HAHUSA O MEXAHWYECKUX SIBICHUSAX B MOBCEIHEBHOHN >KM3HHU A 00€CIedYeHUs
0€30IacCHOCTH MpHU OOpAaIEeHWU C MpUOOpaMHM U TEXHUUYECKHMMM YCTPONCTBAMH, JUISI COXPAaHEHUS
310pOBbsS. M COOJIIO/IEHHST HOPM DKOJIOTUYECKOTO TOBEIEHHUS B OKpY)Kalollled cpene; MPUBOAUTH
IpUMEpPbl MPAKTUYECKOTO HCIOJIb30BaHMs (DU3MYECKUX 3HAHUNH O MEXaHMYECKHX SBJICHUSAX U
(Gu3NYECKUX 3aKOHAX; TPUMEPHI HCIIOJIB30BAHUS BO300OHOBISEMBIX HCTOYHUKOB JHEPIHH;
HKOJIOTUYECKUX ITOCIIEICTBUNA UCCIEN0BAHUSA KOCMUYECKOTO IIPOCTPAHCTB;

e pa3IWyaTh TPAHULBI NMPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIMN XapakTep
(GyHIaMEHTANBHBIX 3aKOHOB (3aKOH COXpPaHEHUS MEXaHHYeCKOH HSHEpruH, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHMsS) U OTPAHUYEHHOCTh MCIOJb30BAHUS YACTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1p.);

e HAXOAWThH AJEKBATHYIO MPEAJIOKEHHOU 3a/1aue (PU3NMUECKYI0 MOJIENb, pa3peniaTh NpolIeMy Kak
Ha OCHOBE UMEIOILUXCS 3HAHUM 110 MEXAHUKE C UCIOJIb30BAHUEM MAaTEMaTUYECKOIO ammapara, Tak
Y IIPY IIOMOIIY METOJIOB OIIEHKH.

TenJioBble ABJICHUA

BeinycKHUK Hay4uTCH:

e pacrmo3HaBaTh TEIUIOBBIC SBJIEHHS U OOBACHATH Ha 0a3e MMEIOMMXCA 3HAHUH OCHOBHBIC
CBOMCTBa WJIM YCIOBUSI MPOTEKaHUS 3TUX sBIeHUIl: nuddy3us, u3MeHeHHe oObeMa Ten IMpu
HarpeBaHuu (OXJaXICHUH), OONbIIas CXKMUMAaEeMOCTh Ta3oB, Mayas CKUMAeMOCTb XHJIKOCTeH u
TBEPABIX TEJ; TEIUIOBOE DPABHOBECHE, HCIAPEHHE, KOHJEHCAUUs, IIABJICHHUE, KPUCTAJUIU3ALHNSA,



KUTICHUE, BJIAXHOCTh BO3MyXa, pa3IM4YHbIC CHOCOOBI Teruionepeaayn (TEIIONPOBOIHOCTb,
KOHBCKIIMA, I/I3J'Iy[IeHI/Ie), arperaTHbIC COCTOSAHUSA BCUICCTBA, IMMOTJIOMICHUC SHCPTUU MTPHU UCTTAPCHUN
KUIKOCTH W BBIJCJICHUEC €€ MPH KOHACHCAIMHM Mapa, 3aBUCHMOCTh TEMIEpATyphl KUIICHUS OT
JTABJICHHUS,

e OIKCHIBATh U3yYCHHBIC CBOWCTBA TEJI M TEILUIOBBIC SBJICHHS, UCTIONB3YS (HHU3UUCCKHE BETHUHHBI:
KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA SHCEPIrUsA, TEMIICpaTypa, YyACJIbHAsA TCIUIOCMKOCTH BCHICCTBA,
yaelnbHas TeIIoTa IUIaBJICHHs, YAeIbHAs TEIIoTa MapooOpa3oBaHus, yAeIbHAs TEIIOTa CrOpaHUs
TOIlJIMBA, KOB(i)(bI/IL[I/IeHT IIOJIC3HOI'O I[eI;’ICTBPISI TCIUIOBOI'O0 ABUIATCIIA; IPU OIMMCAHUW HPABUJIBHO
TPaKTOBaTh (PU3MYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUUH, UX 0003HAYCHUS M SAUHHIIBI H3MEPEHUS,
HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO0 BEIHMUYUHY C JAPYTHMH BEIHYUHAMH,
BBIYUCIIATH 3HAYCHHUC (bHSH‘-IeCKOI\/II BCIIMYHHDBI;

e AHAJIW3UPOBATh CBOMCTBA TEJ, TEIUIOBbIC SBJICHUS M MPOIECCHI, HCIOJIb3Ys OCHOBHBIC
MMOJIOKCHHA aTOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHUHN BCUICCTBA U 3aKOH COXPAHCHUA DHCPIUH,
e pa3inMYaTh OCHOBHBIC MMPU3HAKU M3YYCHHBIX (DU3UUECKHX MOJICIICH CTPOCHHS ra3oB, KUIKOCTEH
" TBCPABIX TCJI;

e pemarh 3a/a4d, UCIOJIb3YS 3aKOH COXPAHEHHS SHEPIHMH B TEIUIOBBIX IMpoIeccax U (OpMyJibl,
CBS3BIBAIOIINE (PU3WYCCKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIeparypa, yAelbHas
TEIJIOEMKOCTh BEIIECTBA, YJAC/IbHAs TEIUIOTA IUIABJICHUS, yedbHAs TEIUIOTa MapooOpa3oBaHUs,
yIleNbHasl TEeIUIOTa CrOpaHUs TOIUIMBA, KOA((UIIUEHT MOJIE3HOTO ACHCTBHUS TEIIOBOTO JIBUTATEIA):
Ha OCHOBE aHalM3a YCJIOBUS 3aJa4yd 3aluChiBaTh KPATKOE YCJOBHE, BBIICIATH (HU3UUECKHE
BCJIMYHHBI, 3aKOHbI U (bOpMy.]H)I, H€O6XOIII/IMI)I€ IJig €€ pCIICHMs, IIPOBOAWUTL PACUCTHI U OLICHHUBATDH
PEaNTbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NIESCKON BETUUHHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

e HCIOJB30BaTh 3HAHHS O TEIJIOBBIX SBJICHHUAX B IOBCCIHCBHOM JKMU3HH IS OOECIEYCHUS
0€30MaCHOCTH MPH OOpAICHUH C MPHOOpaMH M TEXHHYCCKHMH YCTPONCTBAMH, JUISI COXPAaHCHHS
3JI0POBBSI M COOJIIOJICHUSI HOPM KOJOTMYECKOTO MOBEIACHUS B OKPYKAIOIICH Cpenie; MPUBOIUTH
IPUMEPBI SKOJOTHYECKUX MOCIEICTBII pabOThl ABUTaTeNe BHYTPEHHETO CTOpPaHHs, TEIUIOBBIX U
THPO3JIEKTPOCTAHIIN;

e IPUBOJUTH MPUMEPHI MPAKTHUUECKOTO HCIOIb30BAaHUS (U3NYECKUX 3HAHUM O TEIJIOBBIX
SIBJICHUSIX;

e pPa3jindaTbh TpaHULbl IMPUMCHHUMOCTHU (1)I/I3I/I'-ICCKI/IX 3aKOHOB, ITOHHUMAThb BCCO6HIHI>1 XapaKkTep
byHIaMEHTATBHBIX (U3UUECKUX 3aKOHOB (3aKOH COXPAaHEHHs SHEPTHH B TEIUIOBBIX MPOIECcax)
OIrpaHUYCHHOCTDH NCIIOJB30BaAHNA YaCTHBIX 3aKOHOB,

e HAXOIWUTh AJICKBATHYIO MPEUIOKEHHON 3a/1a4e (PU3NYECKYIO0 MOJIEIb, Pa3peliaTh MpooieMy Kak
Ha OCHOBC HMCHOIIUXCA 3HAaHUH O TEIUIOBEIX SIBJIEHUSX C HCHOJBL30BAaHHUEM MATEMAaTUYECKOI'O
arrmapara, Tak ¥ Ipy TIOMOIIH METOJIOB OIICHKH.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUSI

BbINyCKHUK HAYYUTCS:

e pPACIIO3HABATH JJICKTPOMArHUTHBLIC SABJICHHUA U OOBSCHSITH, HAa OCHOBE NMCHOIIUXCA 3HAaHWUHU
OCHOBHBIC CBOWCTBA WJIM YCIIOBHSI TIPOTEKAHUS ITHX SIBJICHHUI: DJICKTPHU3AIHS TEJl, B3aUMOJICHCTBUE
3apsAI0B, OJEKTPUYECKUH TOK U ero JelcTBus (TEIIOBOE, XHMHUYECKOE, MAarHuTHOE),
B3aUMOJICHICTBHE MAarHUTOB, O3JICKTPOMAarHUTHAs WHIYKIUS, JCWCTBUE MAarHUTHOTO IIOJIS Ha
IIPOBOJIHHK C TOKOM M Ha ABWXKYILYIOCS 3apSKEHHYIO YaCTHUILy, IEUCTBUE IIEKTPUUIECKOTO OIS Ha
3apsSHDKCHHYIO YaCTHILY, 3JICKTPOMArHUTHBIC BOJHBI, MPSIMOJIUHEHHOE PpACIpOCTPAHECHUE CBETA,
OTpa)XCHHUE U MPEJIOMIICHHE CBETA, AUCIICPCHS CBETA.

e COCTaBIISITh CXEMbI AIEKTPHUUECKUX IIETICH C MOCIIEI0BATEIbHBIM M MapaICIbHBIM COSAMHEHUEM
SJIEMEHTOB, pa3jinyasi YCIOBHBIC 0003HAUYEHHUS 3JEMEHTOB AJIEKTPUUECKUX Enei (MCTOYHUK TOKa,
KJTFOY, PE3HCTOP, PEOCTaT, JIAMIIOYKA, aMIEPMETP, BOJIBTMETD).

e WCIIOJIb30BaTh OINTHYECKHE CXEMBI JUIS TOCTPOCHHUS H300pak€HHM B IUIOCKOM 3epKaje H
coOuparorieii JTuH3e.

e OINHUCBIBATH HM3YYCHHBIC CBOICTBA TE€I U OJICKTPOMArduTHBIC ABJICHHA, HCIIOJIb3Ys CbI/ISI/I‘IeCKI/Ie
BCJIMYMHBL: DJICKTPUYCCKHIA 3apsijl, CHJIa TOKa, ODJIEKTPUUYSCKOE HAMPSIKCHUE, SJICKTPUUECKOE
CONPOTHUBJICHHUE, YACIbHOE COMPOTHUBJICHUE BEIIECTBA, pab0Ta 3JIEKTPHUYSCKOTO IMOJIS,, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKAsl CUJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI M 4acTOTa CBETa; MPH OMHCAHUU BEPHO TPAKTOBaTh (PU3MYCCKUN CMBICT HCIOIb3YSMbIX



BEJIMYMH, UX O0O3HAUEHUS U EAUHMIIBI U3MEpPEHUs; HaXOAUTh (OPMYIIbI, CBA3BIBAIOLINE JTAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEJINYMHAMHU.

e QaHANM3UPOBATH CBOMCTBA TeEJ, OJJIEKTPOMArHUTHBIC SIBICHHUS W MPOLECCHl, HCHOIb3Ys
(u3nUecKre 3aKOHBI: 3aKOH COXPAaHEHHs JIEKTPUYECKOro 3apsja, 3akoH Oma Juist ydacTka LemH,
3akoH Jlxoyns-JIeHna, 3aKoH MPSMOJIUHEIHOTO PAacIPOCTPAHEHUS CBETA, 3aKOH OTPaXCHUS CBETa,
3aKOH TPEJIOMIJICHUS CBETa; MpPHU ITOM pA3IUYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTeMaTHUYECKOE BhIpAXKEHHUE.

e pemaTh 3a7a4d, UCTIONB3Ys (PU3HUECKHEe 3aKOHBI (3akoH OMa JJisl ydacTKa Iemnu, 3akoH JIkoyms-
Jlenma, 3akoH NPSIMOJIMHEMHOTO pAacCIpOCTPAHEHHUs CBETa, 3aKOH OTPaXXEHHsS CBETa, 3aKOH
npenomiieHusT cBeta) u  (QopMmysbl, CBsA3bIBaOIIME (U3HUECKHE BEIUYMHBI (CHUjla TOKa,
AIIEKTPUYECKOE  HANpSHKEHHE, JJIEKTPUYECKOE CONPOTUBJIEHHUE, YACIBHOE CONPOTHUBIICHUE
BellecTBa, padoTa ANEKTPUUYECKOrO IMOJIsI, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHHE W ONTHYecKas
CuJjia JIMH3bI, CKOPOCTL 3J3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI WM YaCTOTa CBCTA, q)OpMy.]ILI
pacueTa S3JEKTPUUECKOTO COMPOTUBIICHHS IPHUIOCIEIOBATEIbHOMHI MapalljieIbHOM COEIMHEHUU
MIPOBOJIHUKOB): HAa OCHOBE aHAJIM3a YCJIOBHS 3aJlayd 3alHChIBaTh KPATKOE YCIOBHE, BBIIEISATH
buznyecKknue BETUYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JISl €€ PEeUICHUs, TPOBOAUTH PACUEThI
N OICHUBATDb PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA CI)I/I?;I/I‘-IGCKOI‘/JI BCIIMYNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

e HCIIOJB30BaTh 3HAHHUSI 00 SJICKTPOMArouTHBLIX ABJICHHUAX B HOBCG[{HGBHOﬁ KU3HU JIs1
obecrnieueHrs 0e30MacHOCTU MpHU OOpalleHUu ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBaMH, IS
COXpaHEHHUsI 3/I0pPOBbs U COOJIIOJIEHUS HOPM 3KOJOTMYECKOI'O IOBEJIECHUSI B OKPYKAIOIIEH Cpee;
MPUBOIUTH MPUMEPDI BIUSHUS SJIEKTPOMArHUTHBIX U3TyYSHHI Ha KUBbIE OPTaHU3MBI;

e IPUBOJUTH  IMPUMEPHl  MPAKTUYECKOTO  KCIONb30BaHUS  (PU3MYECKMX  3HAHUH O
3IEKTPOMArHUTHBIX SIBJICHUSIX;

e pPa3jindaTb TI'paHUlbl NPUMCHHUMOCTHU (1)I/ISI/I‘ICCKI/IX 3aKOHOB, ITOHHUMAThb BCCO6HIHI>1 XapaKkTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHs SJEKTPUYECKOro 3apsga) U OrPaHUYECHHOCTD
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa 1l yyacTka 1ernu, 3akoH Jxoyins-Jlenna u ap.);

e WCMOJB30BaTh IMpPHEMBbl MOCTPOCHHS (U3MUECKUX Mojelei, moucka u (GOPMYIUPOBKU
J0Ka3aTCJIbCTB BBIABUHYTBIX THIIOTE3 M TCOPETHUYCCKUX BBIBOAOB Ha OCHOBEC OMIIMPHUYCCKU
YCTaHOBJICHHBIX (DAKTOB;

e HAXOAWThH AJEKBATHYIO MPEAJIOKEHHON 3a/aue (PU3HUECKYI0 MOJIENb, pa3peiaTs npodiaemMy Kak
HA OCHOBE UMEIONIMXCA 3HAaHUK 00 DJIEeKTPOMAarHUTHBIX SIBICHUSX C HCHOJIb30BAHUEM
MAaTEMAaTUYCCKOro ariapara, Tak 1 IIpru oMo METOA0B OLICHKU.

KBaHTOBbBIC fiBJICHUSI ATOM M aTOMHOe siApo. Mcnoib30BaHne aTOMHO YHEPruu.

BohinycKHUK HAYy4YUTCS:

e pAaclo3HaBaTh KBAHTOBBIE SIBIICHUS M OOBACHATH HA OCHOBE HMMEIONIUXCS 3HAHHH OCHOBHBIE
CBOMCTBA WIH yCJI0BUA  TPOTCKAHUSA  OTHUX SIBIICHUM C€CTCCTBCHHAsA W  HUCKYCCTBCHHAsA
PaZlo0aKTUBHOCTD, 0-, 3~ U Y-M3Ty4eHHs], BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3JIyUYeHHUsI aTOMa;
e ONUCBIBATH H3YYCHHBLIC KBAHTOBBLIC SABJICHUA, HCIIOJIb3YysA (1)I/ISI/I‘~I€CKI/IC BCJIMYHUHBI: MAacCCOBO€
YHCII0, 3apsAA0BOE YHWCIO, MEPUOJ ToJypacmana, dHeprus (OTOHOB; MPU OMNUCAHUHM TMPABUIHHO
TPAKTOBATbH q)HSquCKHi/JI CMBEICJT UCITOJIB3YCMbBIX BCJINYHH, UX 0003HaueHusa U CANHUIBI U3MCPCHUS,
HAaXOJUTh (POPMYJIBI, CBS3BIBAIONIUE MAHHYIO (DU3MUECKYIO BEIHUYMHY C OPYTMMH BETUYMHAMU,
BBIYUCIIATH 3HAUYCHUEC (i)I/ISI/IquKOfI BCJIINYHHBI,

e AHANM3WPOBATh KBAHTOBBIE SIBIICHUS, HCIONB3Yyd (U3MUECKHE 3aKOHBI M IOCTYNATHI: 3aKOH
COXpaHEHMs YHEPIHH, 3aKOH COXPAHEHMsI AJIEKTPUUYECKOIO 3apsi/ia, 3aKOH COXPAHEHHUS MacCOBOTO
YHUClla, 3aKOHOMEPHOCTHM U3JIyY€HHUs] M TIOIJIOUIEHUST CBETa aTOMOM, MPU STOM pa3ivyaTrh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBHIPAKEHUE;

e pasnuyaTh OCHOBHBIE NMPHU3HAKHU IUJIAHETAPHOW MOJEIM aToOMa, HYKJIOHHOW MOJIETH aTOMHOTO
A1pa;

e IMPUBOAUTH TPUMEPHl MPOSBICHUS B MNPUPOAE U  MPAKTUYECKOTO  HUCIOJIb30BaAHUSA
PaAMOAKTUBHOCTH, SIAEPHBIX U TEPMOSIAEPHBIX PEAKLUHI, CIEKTPAIBHOTO aHAJIA3A.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNUTHCH:

e HCMOJb30BaTh MOJYYEHHbIC 3HAHHS B MOBCEIHEBHOM JXKM3HU IpHU oOpallleHuu ¢ npudopaMu H
TEXHUYECKUMH YCTPOMCTBAMHU (CUETUYMK HOHM3UPYIOIIMX YaCTHUILl, JO3UMETP), JUIsl COXPaHEHHUS
3JI0pOBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



e COOTHOCHTH PHEPI'HIO CBSI3U ATOMHBIX AJEp € AePEKTOM MaCCHI;
e IIPUBOAWUTH NPUMCPHI BINAHUA PAJUOAKTHBHBIX PI3JIY‘-ICHHﬁ Ha KUBBIC OpTaHWU3MbI; IMOHHUMATb
MPUHLINI JCHCTBUS TO3UMETPA U pa3inyaTh yCIOBUS €r0 UCIOIb30BaHMUS;
e JIOHUMATh OJOKOJOI'NYCCKUC HpO6H€MBI, BO3HHKaOmue 1npu HUCIIOJIB30BaHUU ATOMHBIX
9MIEKTPOCTAHIIMMA, U MYTH PEUICHHs 3TUX MPoOJeM, NEPCIEeKTUBbl UCIOIb30BAHUS YIIPABIIEMOIO
TEPMOSIIEPHOTO CUHTE3A.
JJ1eMeHThI ACTPOHOMMHU
BoinycKkHUK HAy4YuTCS:
e yKa3bIBaTh Ha3BaHUS MaHeT COJNIHEYHON CHCTEMBbI; pa3inyaTh OCHOBHbBIE MPU3HAKH CYTOYHOIO
BpallleHus 3Be3AHOro Heba, ABmkeHus Jlynsl, CoHIla U MIaHET OTHOCUTENILHO 3BE31;
e I[IOHHUMAThb PA3JINIUA MCKIAY FGJIPIOL[GHTpH‘-IGCKOﬁ )41 I‘GOL[GHTpPI‘-IGCKOfI CUCTCMaMU MHpa,
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:
®* YKa3bIBaTb O6H_[I/Ie CBOICTBA U OTJIMYMS IUIAHET 3€MHOUI TPYIIIbI U IJTAHCT-TUT'AaHTOB; MaJIbIX TCJI
ConHeyHoil cucTeMbl M OONBIIMX IUIAHET; IIOJB30BAThCA KapTOM 3BE3NHOTO Heba mpu
HaOJIOICHUAX 3BE3IHOTO HeOa; pa3InyaTh OCHOBHBIC XapaKTEPUCTHKH 3BE3/.

du3uka u pusnyecKue MeTOAbl U3YyUYeHHU s MPUPOIbI

®uznyeckuil 3KcrepuMeHT .MopenupoBaHue SIBICHUM M 0OBEKTOB HpuUpoibl. Pusznueckue
3aKOHBI M TPAHULIBI UX TPUMEHUMOCTU. Poib GU3UKHN B POPMUPOBAHUU HAYUHON KapTHHBI MUDA.
3axonvl Mexanuuecko2o 08UNCEeHUs.

Cucrema oTcu€Ta M OTHOCHUTEIBHOCTh JBWXEeHHS. HepaBHomepHoe nBmxeHue. CKOPOCTb.
MrHoBeHHasE CKOpOCTh. YckopeHue. PaBHoyckopeHHoe nBumxkeHune. CBoOOmHOE TMajIeHUE.
3aBUCUMOCTh CKOPOCTM M NYyTH PAaBHOYCKOPEHHOI'O JABUXKEHUS OT BPEMEHHM U YCKOPEHHS.
JIBM)KE€HHE 10 OKPYXXHOCTH. /[BHIKEHHME 10 OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJI0 CKOPOCTBIO.
IlepBeiit 3akoH HetoTona. Bropoii 3akon Herotona. Tpertuit 3akoH HproToHa. 3aKOH BCEMHPHOIO
TaroreHus. HesecomocTs.
3akonwl coxpanenus.

Wmnynec. 3akoH coxpaHeHUs uMmnyibca. PeakrtuBHoe aBmxeHue. Kunernueckas sHeprus.
[loTeHumanbHas SHEPrys B3aUMOACHCTBYIOLIUX TeJl. 3AKOH COXPAHEHUsI MEXaHUYECKON YHEPTHUU.
Keanmosvie agnenus.

OmnbiTel  Pesepdopna. Ilnanerapnas wmozgenb aroma. OnTuueckue cHekTpbl. JlnHeiuaTsie
ontudeckue cnekrpel. KBaHTOBbIE mocrynarel bopa. Ilornomenne m ucnyckaHue cBeTa aro-
mamMu.COCTaB aTOMHOTrO sijipa.3apsoBoe M MaccoBoe uucna. Jledpekr maccol. SlnepHble CHIIBL
OHeprus  CBA3M  aTOMHBIX  sfep. PanuoaktuBHOCTH.  Anbda-, ©Oera- U raMma-
usnydyenus.llepuonnonypacnaga.Meronel  peructpauuu  SACPHBIX  U3IydeHHMU.  SlnepHbie
peakuuu.Jlenenue u cunte3 snep. Vcrounuku sueprunm ConHia W 3BE31. flnepHasl sHEpreTuka.
Jo3umerpus. BnusHuEe paaMOaKTUBHBIX H3JIyYEHHH Ha JKUBBIE OPraHMU3MBlL. OJKOJOTMYECKHE
po06sieMbl pabOThl AaTOMHBIX 3JIEKTPOCTAHIIHH.

Cmpoenue Bcenennoii.

Bunumele nuxeHus HeOeCHbIX CBETHII.I eonieHTpruYecKas U reJIMOLeHTpUYeCcKasi CHCTEMbI MHpa.
Omnpenenenue paccTossHUM 10 HeOecHBIX Tel. I nnore3sl o 1BMXKEeHNU 3eMid. [ enuonenTpuyeckas
cucreMa mupa Konepuuka. Otkpoeitus ['amunes u Kermiepa. 'nnoresa Jxxopaano bpyno. Ctpoenue
Conneunoii cucremsl. Pusndeckas Npupoa MIaHET U MajbIX Tesl COJHEYHON CUCTEMBI.
[Tpoucxoxaenne Comneunoit cuctemol. ®uzndeckas npupoaa Connna u 38€31. CTpoeHue u
sBoroLus BeeneHHon



COJEPKAHUE YYEBHOI'O ITPE/IMETA

Nzyuenne mnpeamera «®Pusuka» B yacTH (OPMHPOBAHUSA Yy OOYUAIOUIMXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIICHAyYHBIX METOAOB (HAONIOACHUE, HU3MEPEHHE, SKCIICPUMEHT,
MOJICIIUPOBAHKE), OCBOCHHUS IMPAKTUYECKOTO NPUMEHEHUS HAy4YHBIX 3HAHUH (U3MKA B JKU3HU
OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C MpeaMeramu:«MaremaTtukay, «MHbopmaTukay, «XUMHUs»,
«buonorusy, «I'eorpadusy, «Ixonorus», «OCHOBBI 0€30MACHOCTH KU3HEIEATSIIEHOCTH,

3aKoHBI B3aMMOAEHCTBHS M IBVKEHUS TeJI

Mexanuueckoe JABIDKEHHE. MarepuanbHas TOYKa Kak MoJeNb (U3NYECKOTO —Telna.
OTHOCHTEIBHOCTE MEXaHWYECKOro JBwkeHusA. Cucrema orcuera. OU3NYECKUE BEIUYHUHBI,
HEeoOXOauMbIE Ui ONMCAHUSA JBMKEHHMS M B3aMMOCBA3b MEXIYy HUMHU (IIyThb, INE€pPEMEILEHUE,
CKOpPOCTb, YCKOpPEHHE, BpeMs ABMKeHHs). PaBHOMepHOEe M pPaBHOYCKOPEHHOE IPSIMOJIMHEHHOe
JIBUKEHHE. PaBHOMEpHOE NBMKEHHE 110 OKpYKHOCTH. [lepBbiii 3akoH HproToHa u nHepuus. Macca
tena. [InorHocts BemiectBa. Cuna. Enunwuiel cunbel. Bropoi 3akoH Herootona. Tperuit 3akoH
Heiorona. CBobGonmnoe manenue ten. Cuna TsSHKeCTH. 3aKOH BCEMHpHOro TsAroTeHus. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBs3b MEXKIy CHIOW TSHKECTH M MAaccod Tena.
Hunamometp. PaBHonelictByromas cuna. Cuna TpeHus. TpeHue CKONbXKEHHS. TpeHue MOKOs.
TpeHue B npupoie U TEXHUKE.

Wmnynbe. 3akoH coxpaHeHUsi uMIyibca. PeakTnBHOe nBmKeHHe. MexaHudeckass pabora.
MomnHocts. OHeprus. IloreHuumanbHas u kuHeTudeckas sHeprus. lIpeBpaiieHune omHoro Buzaa
MEXaHUYECKOM 3HEPIruu B APYrou. 3aKOH COXpaHEHHS MOJTHON MEXAHUYECKOM SHEPTUU.

Mexanuveckue KoJ1e0aHUS .A BOJHBL. 3BYK

3aTyxaI0mI/Ie 1 BbIHYKJICHHBIC Kose0aHus HepI/IOI[, qacToTa, aMIUIMTyAa Konebanuii. Pe3onanc.
MexanndecKre BOJIHEI B OOHOPOJHBIX CpCaax. I[JII/IHa BOJIHBI. 3ByK KaK MEXaHU4YCCKasa BOJIHA
Hctounuku 3BYKa . rpOMKOCTB 1 BbICOTA TOHA 3BYKa.

DJIeKTPOMATHUTHOE T10JIe.

OnexTpuzanys Gpusnueckux Ten. BzaumoaencTBue 3apsyKeHHBIX Tel. J[Ba poaa 3JIeKTpHUYeCcKUX
3apsAa0B. [lenMOoCTb 3JIEKTPUUECKOT0 3apsiia. DJIeMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHHUs INEKTPUUYECKOTO 3apaaa. [[poBoIHUKH, IOTYIPOBOJHUKH U U30JIATOPEI
AJIEKTPUUYECTBA. DJIEKTPOCKOI. DIEKTPUUECKOE M0JIe KaK 0COOBIN B MaTepuu. Hanpsoicennocms
IIEKTPUYECKOTO NoJIs. JlecTBHE ANEKTPUYECKOTO OISl HA AIEKTPUUYECKUE 3apsIbl.
Konnencarop.OHeprus 21eKTpUYecKoro noJjisi KOHJAEHCcaTopa.

3HeKTpI/I‘{eCKHI>’I TOK. MICTOYHUKH QJICKTPUYCCKOT'O TOKA. 9HeKTpI/I‘{eCKa$I OCrb U €€ COCTAaBHBIC
HacCTH. HanpaBneHHe n }IeﬁCTBHH QJICKTPHUYCCKOI'O TOKA. Hocuremn SJICKTPUYCCKUX 3apa10B B
MeTaiax. Cuia Toka. SHGKTpI/I‘{eCKOG HAIIpsIZKCHUC. BHCKTpI/I‘IeCKOC COIIPOTUBJICHUC
IMPOBOJHUKOB. EI[I/IHI/IHI)I COIIPOTUBJICHUA.

3aBUCHUMOCTD CHJIBI TOKA OT HalpsbKeHHsl. 3akoH OMa JuIsl yyacTKa LenH. Y JeIbHOe
conpotuBiieHne. Peoctatel. [locnenoBarensHoe coeguHenre npoBoaHUKOB. [lapannensHoe
COEIMHEHHUE MPOBOJHUKOB.

MaruutHoe nosie. UHAyK1ys MaraHuTHOTO 1moJjisi. MarautHoe nojie Toka. OneIT Jpcrena.
MarauTHoe 1nosje NOCTOSHHBIX MarHUTOB. MarHuTHoe nojie 3eMiu. DJIEKTpOMarHuT. MarauTHoe
II0JI€ KaTyIIKK ¢ TOKOM. [[pumMeHeHne aneKTpoMarHuToB. JleiicTBre MarHUTHOTO TOJIS Ha
IIPOBOAHMK C TOKOM M JBHKYLIYIOCS 3apsKeHHYH0 yactuly. Cuna Ammnepa u cuia JlopeHna.
DneKTpoABUTaTeNb. SIBIEHNE IIEKTPOMAarHuTHOM NHAYKIMHU. OnbITel Papajes.

DnexkTpoMarHuTHbIe Konebanus. KonebaTenbHbIi KOHTYp. DaekTporenepatop. [lepemeHHbIH
ToK. Tpancdopmarop. [lepenaya snmekTpuuecKoi YHEPTUN HA PACCTOSTHUE. DJIEKTPOMATrHUTHBIE
BOJIHBI U UX CBOMCTBA. [[pUHIIMIIBI paguocBs3u U TelaeBUAeHU BinsiHue 371eKTpOMarHUTHBIX
I/ISJ'Iy‘IeHI/II\/'I Ha JXUBBIC OPraHU3MBbI.

CBer — aneKTpoMarHuTHbIE BOJIHBI. CKOpOCTh cBeTa. MICTOUHMKM cBeTa. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHHE CBEeTa. 3aKOH OTpakeHus cBeTa. [1nockoe 3epkano. 3aKoH MPEIOMIIEHUS CBETA.



JIunzel. @OKyCHOE pacCTOSTHUE M ONITUYECKast Cuiia JTMH3BI. M300pakeHne npeameTa B 3epKajie u
nuH3e. OnTuueckue npubopsl. a3 kak ontudeckas cucrema. ucnepeus ceera.
HNuTtepdhepennusunudpaxims .

CTpOEHI/Ie aToOMa M1 aTOMHOI0 si/ipa. Hcnoan3oBanue aTOMHOM IHEPTUHN

Crpoenue atomoB. [TnanerapHast Mojienb aToMa. KBaHTOBBIN XapakTep MOTJIOMICHUS U UCITYCKaHUS
cBera aroMamH. JInHeWvaTeie ClIeKTPBI.
OmeiTel Pesepdopaa.

CoctaB aroMHOTrO0 sifpa. [IpoToH, HEUTPOH U IEKTPOH. 3aKOH DUHIITEITHA O
IPONOPIUOHATIBHOCTH MACChl M SHEPTUU. [Jeghekm macc u sHepeus cé3u amomMHuIx a0ep.
PannoaktuBHoCTh. [lepnona nonypacnana. Anbda-uznyuenue. bema-uznyuenue. I'amma-u3inydeHue.
Anepusbie peakiuu. Mcrounuku sHeprun CosiHIA U 3BE3/1. SlaepHas sHepreTuka.
DKkonoruyeckuenpoodaemMpl padboThl aTOMHBIX AJeKTpocTaHuui. Jlosumerpus. BiusHue
PaAMOAKTUBHBIXU3TYYEHUN HA KUBBIE OPTraHU3MBI.

Crtpoenue u 3BoI0UA BeesieHHOM

FGOHGHTpI/ILIeCKaﬂ U TCIIMOUCHTPHUYCCKAA CUCTEMbBI MHUpaA. dusnyeckas mnmpupoaa HeOECHBIX TEI
Counneunoii cuctemsl. [Iponcxoxaenne Conneunoit cucremsl. duznyeckas npupoja ConHua u
3Be3. Ctpoenue Beenennoii. Opomtonus Beenennoil. ['unoresa 605b1110r0 B3phiBa

Tembl J1a0OPATOPHBIX U NPAKTHYECKUX padoT

JlaboparopHbie paboOThl (HE3aBUCMMO OT TEMaTHYECKOW MPHUHAICKHOCTH) JAETSATCS
CJIEIYIOIINE TUIIBL:

1. IlpoBenenue npsMbIX U3MEpeHUI PU3MUECKUX BEIUUNH

2. Pacder mo mMONMYYEHHBIM pe3yJbTaTaM MPSAMBIX H3MEPEHUH 3aBUCHMOTO OT HHX
napameTpa (KOCBEHHbIE U3MEPEHMS).

3. HaOmonenue siBI€HWH W TOCTaHOBKA OMNBITOB (Ha Ka4eCTBEHHOM YpPOBHE) II0
o0OHapyXeHHIO (PaKTOPOB, BIUSIOMINX HA MPOTEKAHUE TAaHHBIX SBJICHUH.

4. UVccnenoBaHue 3aBHCHUMOCTH OJHOM (U3WYECKOM BEIWMYMHBI OT JIpyrod ¢
MIPEJCTaBICHUEM PE3yJIbTATOB B BUJIE TpaduKa UM TaOIULbL.

5. IlpoBepka 3alaHHBIX NPEANOIOKEHUHN (IpsiMble U3MEPEHUs QU3NYECKUX BETUYUH U
CPaBHEHHE 33aJJaHHBIX COOTHOLIEHUH MEX/y HUMH).

6. 3HAKOMCTBO C TEXHHUYECKHMMH YCTPOHCTBAMHU M UX KOHCTPYHPOBAHUE.



TEMATHYECKOE INTAHUPOBAHHUE

Ne KoaunyecTBO 4acoB Ha 0OCBOeHH e
n/n TEMBbI KounuecTBo KoJynuecTBo
HanmeHoBaHHe TeMBI Ayauropaa | CamMoCTOATENIb | KOHTPOIbHBIX | J1a60paTOPHBIX
sl HAarpy3Ka Hasi padoTa pabor paoor
00y4aomux | 00y4awimmxcs
csl
1 3aKoHBI 20 7 1 2
B3aHMOIEHCTBUSA U

JBHKEHUS TeJI.

2 MexaHu4yecKHue 8 2 1
K0J1e0aHHus U BOJIHBI.
3ByK.

3 | DJIeKTPOMATrHUTHOE MoJIe 11 3 2
4 Ctpoenne aToma u 10 3 1 1

aTOMHOTO siApa.

Hcnosb3oBanue JHEepruu

aTOMHBIX siJIep

3) CTpoeHne 1 IBOJTIOLHSA 3 2
Bcenennoi
6 Pe3epsn 2
Hroro 54 17 2 6




