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1. Pe3y1bTaThl 0CBOEHHUSI IPOTPAMMBbI

JInuHOCTHBIE, MeTAaNIpeAMETHbIE U NPeIMeTHBIE Pe3ybTaThl 0CBOCHUSI
yueOHoOro npeamera «@u3uKa»

JINYHOCTHBIMHM pe3y/IbTaTaMH 00y4eHHsl (PU3HKe B OCHOBHOM LIKOJIe SIBJISIIOTCS:

* cOPMHPOBAHHOCTH TO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYyalIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH yyaruxcs;

* yOEXICHHOCTh B BO3MOKHOCTH IMO3HAHUS MPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCI0JIb30BAHUS JOCTHKEHUN HAyKHM U TEXHOJIOTUM ISl JaJIbHEHIIEro Pa3BUTHUS YEJIOBEYECKOTO
oOmiecTBa, yBaXEHHE K TBOPLAM HAayKdl M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK DIEMEHTY
00I11e4YeNI0BeYECKON KYIbTYPHI;

* CaMOCTOATEIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUIN U MPAKTUYECKUX YMEHUN;

* TOTOBHOCTH K BbIOOPY dKU3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMU U
BO3MOKHOCTSIMH;

* MoTHBalMs 00pa30BaTENIbHOM JESATENbHOCTH HIKOJbHUKOB Ha OCHOBE JMYHOCTHO
OPUEHTUPOBAHHOTO MOIX0/1a;

* (opMHpOBaHHE LIEHHOCTHBIX OTHOIIEHUH JPYT K IPYTY, YUUTEII0, aBTOPaM OTKPBITHH U
M300peTeHUH, pe3ybTaTaM 00ydYeHHUS.

MeTanpeaMeTHBIMH pe3ylabTaTaMH U3ydeHUs Kypca «Du3ukn» spisercs GopMUpPOBaHUE
yHUBepcaJabHbIX yueOHbIX AericTBuil (Y'Y 1). K Hum otHOCSTCS:

1) ruunocmmuule;

2) peaynsimueHvle, BKIIIOYAIOIINE TAKXKe IEHCTBUS camopeysayuu;

3) noznasamenvhvle, BKIIOYAMOIINE JOTUICCKUE, 3HAKOBO-CUMBOJIHYECKHE;

4) KOMMYHUKAMUBHbLE.

= JluuHocTHble YY]| o0ecrneunBarOT II€HHOCTHO-CMBICJIOBYIO OPHUEHTAIMIO YUaITUXCs
(yMeHuEe COOTHOCUTH MOCTYNKH WU COOBITUS C MPHUHATHIMH 3TUYECKHUMH MPHUHILIMIIAMH, 3HAHHE
MOpAaJIbHBIX HOPM M YMEHHE BBIACIUTh HPABCTBEHHBIM acMeKT MOBEACHHUA), CaMOOTpeeeHIEe U
OpHEHTAIMIO B COLUHUAIbHBIX POJIAX U MEXKIMYHOCTHBIX OTHOIICHHUSAX, MPUBOJUT K CTAHOBJIECHUIO
LIEHHOCTHOM CTPYKTYpPbI CO3HAHUS JINYHOCTH.

= PeryasituBHble YVY]J[ oOecreuynBarOT OpraHM3alMi0 YYaIIUMHCS CBOCH Yy4eOHOMU
nesitenbHOCTH. K HUM OTHOCSTCS:

- Yenenonazauue Kak MOCTAaHOBKA y4eOHOMU 3a/layd Ha OCHOBE COOTHECEHHS TOTO, YTO YXKe
M3BECTHO M YCBOCHO yYaIllUMHUCA, U TOTO, YTO €llle HEU3BECTHO;

- nIaHuposauue — ONPEIEIIEHUE IMOCIEI0BATEILHOCTH MPOMEXKYTOUHBIX LIEJed C y4eToM
KOHEYHOI'O pe3yibTara; COCTaBJICHUE TUIaHa U MOCIEeI0BATEIbHOCTH JCHCTBUIA;

- NpocHO3UpPOBaHUe — TIPEIBOCXUIICHUE Pe3yabTaTa U YPOBHSI YCBOEHUS, €T0 BPEMEHHBIX
XapaKTEpUCTHK;

- KOHmMpob B GopMe CIHUEHUs criocoda ASMCTBUS U €0 pe3ysbTara ¢ 3aJaHHBIM ATaIOHOM
C 1IeJIbI0 OOHAPYXKEHUS OTKIIOHEHHUM U OTIMYUNA OT TalIOHA;

- KOppeKkyuss — BHECEHHUE HEOOXOIUMBIX JOTOJHEHWH U KOPPEKTUB B IUIAH M CHOCO0
JEUCTBHS B CITy4ae pacXOXKICHHSI 3TATOHA, PEAIbHOTO ACUCTBUS U €ro MpPOayKTa;

- oyenka — BBIJCIICHHE M OCO3HAHUE YYaIlUMHUCA TOrO, YTO YK€ YCBOECHO M YTO €Ile
MOJUIEKUT YCBOCHUIO, OCO3HAHUE KaYeCTBA U YPOBHS YCBOCHUS;
- 80J1e6ds camopezynsayus Kak CoCOOHOCTh K MOOMIIM3AINH CHIT U SHEPTUH; CITIOCOOHOCTH K
BOJICBOMY YCHJIHIO, K BBIOOPY CUTYallMd MOTHBAIIMOHHOTO KOH(IIUKTA U K MIPEOJOJICHUIO MPENSTCTBUMA.
= Jlo3naBarteabnble YVY]J[ BrmouawoT oOmieyueOHble, JOTUYECKHE, 3HAKOBO-
cuMBoJH4eckue Y /1.
Obweyuednvie YV ]| BKITIOYAIOT:
- CaMOCTOSITENTFHOE BBIJIENIEHUE U (POPMYTHUPOBaHHIE MIO3HABATELHON 1EIH;
- TIOUCK | BBIJIEJICHHE HEOOX0IMMOI HH(pOpMaIInK;
- CTPYKTYpHpOBaHHE 3HAHMIA;
- BBIOOD Hanbosee 3¢ (HEeKTUBHBIX CIIOCOOOB pelIeHus 33/1a4;
- peduiekcus cnocoOOB U YCIOBHM NEHCTBUS, KOHTPOJIb U OIlEHKa MpoIlecca U pe3yabTaToB
NeSATeTLHOCTH;



- CMBICJIOBOE YTE€HHE KaK OCMBICICHHE IIeJTH YTCHUSI M BbIOOp BHJIA YTCHUS B 3aBUCHMOCTHU
OT LIEJIH;

- YMEHHE aJIeKBaTHO, OCO3HAHO U IIPOU3BOJIBHO CTPOUTH PEUEBOE BBHICKA3bIBAHUE B YCTHOM U
IIMCBMEHHOM peuM, IepeaBasi COAEpKAaHME TEKCTa B COOTBETCTBUM C LEJIbIO U COOJIOAAsk HOPMBI
IIOCTPOEHHUS TEKCTA;

- MOCTaHOBKa M (hopMysimpoBaHHE MPOOJIEMBI, CAMOCTOSTENILHOE CO3/IaHHE aJrOPUTMOB
JESITEILHOCTH TP PEIIEHUH ITPO0IJIEM TBOPUYECKOTO U IOMCKOBOIO XapaKTepa;

- JNEMCTBHE CO 3HAKOBO-CUMBOJIMYECKMMHU CpPEICTBAMHU (3aMelIeHHEe, KOIUpPOBaHUE,
JIEKOIMPOBAHKE, MOJIETUPOBAHUE).

Jloeuueckue Y'Y ]| HanpaBJIeHbI Ha YCTAaHOBIIGHUE CBSI3€H M OTHOIICHUH B JIF00OU oOyiacTu
3HaHUs. B paMKax IIKOJBHOro OOYy4eHMsI MOJ JIOTMYECKUM MBIIIJICHUEM OOBIYHO MOHMMAETCS
CIOCOOHOCTh M YMEHHUE YYaIIUXCS MMPOU3BOAMTH MPOCTHIC JOTMYECKHE NCHCTBUS (aHAIN3, CHHTES,
CpaBHEHME, 000OLIeHME U Jp.), a TaKKe COCTAaBHbIE JIOTUYECKUE olepauuu (MoCcTpoeHue
OTpUIIAHUS, YTBEPKACHUE U ONPOBEPKEHHE KaK IMOCTPOCHUE PACCYXKICHMSI C HCIOJIb30BAHHUEM
Pa3IMYHbIX JOTMYECKUX CXEM — UHJIYKTUBHOM MJIM IEAYKTUBHOM).

3nakoso-cumeonuueckue YVYJl, obecnednBaromye KOHKpETHbIE CIOCOOBI IPpeoOpazoBaHuUs
y4eOHOro Marepuana, HpeJICTaBISIIOT JEHCTBUS MOOenuposanus, BBIIOIHSAONINE (QYHKINUN
oToOpakeHUs1 y4eOHOro Marepuala; BbIIEJICHHE CYIIECTBEHHOIO; OTpbIBAa OT KOHKPETHBIX
CUTYaTUBHBIX 3HaUeHU; popMUpoBaHUE 000OIIEHHBIX 3HAHUH.

* KommynukatuBable YVY][ oOecrneuuBalOT  COUUAIbHYI0  KOMIETEHTHOCTb U
CO3HATEJIbHYIO OPUEHTAIINIO yJallluXCsl Ha MO3UIUH JAPYTUX JIt0JIed, YMEHUE CIylIaTh U BCTYIATh B
JIMAJIOT, Y4acTBOBaTh B KOJUIEKTUBHOM OOCYXJIEHUM MpOOJIeM, HHTETPUPOBATHCS B TPYMIY
CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE U COTPYAHMYECTBO CO CBEPCTHUKAMU U
B3pPOCIIBIMHU.

O0muMu npeaMeTHBIMHM pe3yabTaTamMu oOy4yeHMsi (HU3MKe B OCHOBHOH IIKOJeE
SIBJISIOTCS:

* 3HAHUS O NPUPOJE BAXKHEHIINX (PU3NUECKUX SBICHUN OKPY)KAIOLIEr0o MUPA M IOHUMaHHUE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YUEHHBIX SIBJIICHUII;

* YMEHMS N0JIB30BAaThCA METOJAMU HAyYHOI'O MCCIIEA0BAaHUS SBJICHUN MPUPObI, IPOBOJUTH
HaOJI0IeHNs, TNIAHUPOBATh U BBINOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl U3MEPEHUN,
MPEACTABIISITh PE3YJIBTAThl U3MEPEHUHN C TMOMOIIBIO TaOmuIl, TpadukoB U GopmMmyi, oOHAPYKHUBATH
3aBHCUMOCTH MEXAy (PU3MYECKMMM BEIMYMHAMH, OOBSCHATH MOJIyYEHHBIE PE3yJabTaThl U JeaTh
BBIBO/Ibl, OLIEHUBATh I'PAaHULIbI IOTPELTHOCTENH PE3yJIbTATOB U3MEPEHUN;

* YMEHHS IPUMEHATh TEOPETUUECKUE 3HAHUS N0 (PU3MKe HA MPaKTHKE, peliaTh (hu3nYecKue
3aJjaud Ha IPUMEHEHHE NIOJIy4YEeHHBIX 3HaHUM;

* YMEHHUS U HaBBIKU IPUMEHSTh [0JIydEHHbIE 3HaHUS AJIs1 00bACHEHMsI IPUHLIUIIOB eHCTBUA
BAOXHEHMIIMX TEXHUYECKUX YCTPOMCTB, PpEILICHUS MPAKTUYECKUX 3a]ay IOBCEJIHEBHOW >KU3HHU,
oOecrieyeHus 0€30MAaCHOCTH CBOEH JKM3HHU, PAalMOHAIBHOIO HPUPOIOINOJIb30BAHUS M OXpaHbI
OKpYXKarollel cpeibl;

* ¢popMupoBaHUE YOEXKIEHUS B 3aKOHOMEPHOM CBS3U M MO3HABAEMOCTH SBJICHUN MPUPOJIBI,
B OOBEKTUBHOCTH HAay4HOI'O 3HAHMs, B BBICOKOM LIEHHOCTH HAayKM B Pa3BUTUM MaTepUAIbHOM U
IYXOBHOM KyJIbTYpBHI JIFOJEH;

* Pa3BUTHE TEOPETHUYECKOI'O MBIIIJICHUS Ha OCHOBE ()OPMHUPOBAHUS YMEHUN YCTaHABJIMBAThH
(baxThl, pa3IuyaTh MPUYUHBI U CIEACTBUSA, CTPOUTH MOJIEIH U BBIJBUTaTh THIOTE3bl, O THICKMBATD U
(dbopMynHpOBaTh TOKA3aTeIbCTBA BBIIBUHYTHIX TUIOTE3, BBIBOAUTH U3 HKCIIEPUMEHTAIBHBIX (PaKTOB
U TEOPETHUUECKUX Mojiesiel (U3NUeCKUe 3aKOHBI;

* KOMMYHHMKaTHUBHbIE YMEHHs JOKJIAJbIBaThb O pE3yJabTaTaX CBOEr0 MCCIEA0BaHUSA,
y4acTBOBAaTh B JIUCKYCCHM, KPaTKO M TOYHO OTBEYATh HA BOIPOCHI, MCIOJIb30BaTh CIPABOYHYIO
JUTEpaTypy U Apyrue UCTOYHUKHU HH(POPMALIUH.

YacTHBIMH NpeIMETHBIMHU pe3yJbTaTaMHu 00y4eHHus1 (U3MKe B OCHOBHOHM IIKOJIe, HA
KOTOPBIX OCHOBBIBAIOTCS 001He Pe3yJIbTaThl, SIBJISIIOTCS:

* TMIOHUMaHME MU CIIOCOOHOCTb OOBACHATH Takue (U3UUYECKUE SBIEHUS, KaK CBOOOJIHOE
najieHue Tel, KoeOaHuss HUTSHOTO U MPY)KUHHOTO MasiTHUKOB, aTMOC(EpHOE JIaBJIeHUE, TJIaBaHHE
Tel, TudQy3us, OobiIas CKMMAaEMOCTh I'a30B, Majias CKUMAeMOCTb JKUIKOCTEH M TBEpAbIX Tel,



MIPOLIECCHI HCTIAPEHUS U TUTABJICHUS BEIIECTBA, OXJIAXKICHUE KUAKOCTH MIPU UCMIAPCHUN, U3MECHEHUE
BHYTPEHHEH PHEPTuu Tela B pe3yinbTaTe TeIIonepeaayd Wik paboThl BHEITHUX CHII, JJICKTPU3ALIUS
TEJ, HarpeBaHUE MPOBOJAHHUKOB JIEKTPHUECKUM TOKOM, JJICKTPOMArHUTHAS WHIYKIUS, OTPaKEHHE
U TIPEJIOMJICHHE CBETA, JUCIIEPCUs CBETA, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTPa U3Ty4eHHS;

* YMEHHUS U3MEPSTH PACCTOSHUE, IPOMEKYTOK BPEMEHH, CKOPOCTb, YCKOPEHHUE, MacCy, CHITY,
UMITyJIbC, paboTy CHWJIBI, MOIIHOCTb, KHHETUYECKYIO JHEPrui0, TOTEHIIMAIBHYIO SHEPTHUIO,
TEMIIepaTypy, KOJWYECTBO TEIUIOTHI, YIACIbHYIO TEIUIOEMKOCTh BEUIECTBA, YICIBHYIO TEIUIOTY
TUTABJICHUST BEIIECTBA, BIAXHOCTh BO3/AyXa, CHIIy OJJIEKTPUYECKOTO TOKa, JJIEKTPHUECKOE
HaNpsDKCHHUEe, ODJICKTPUYECKUN 3apsijl, DIIEKTPUYECKOE COTMPOTHBIICHHE, (POKYCHOE pacCTOSHHE
COOMpAIOIIeH JTMH3BI, ONITUYECKYIO CUITY JINH3BI,

* BJIQJICHUE DKCIIEPUMEHTAIILHBIMA METOJJAMH HCCIICAOBAHUS B TIPOIIECCE CAMOCTOSTEILHOTO
W3YYCHUS 3aBUCHMOCTH TPOMJICHHOTO MYTH OT BPEMCHH, YIJIUHCHUS TMPYKHHBI OT TMPHIJIOKESHHOM
CHJIBI, CHJIBI TSDKECTH OT MAacChl TE€Ja, CHJIBI TPEHHs CKOJILKEHHUS OT IUIOMIAJN COTPHKOCHOBEHUS
TeJ W CHJIBI HOPMAaJBHOTO JAaBJICHUS, CHIIBI ApxuMena OT o0beMa BBITECHEHHOW BOJBI, MEpHOJIa
KoJie0aHWi MasiTHUKA OT €ro JUIMHBI, 00beMa ra3a OT JABJICHHUS TPHU MOCTOSHHOW TeMIepaType,
CHJIBI TOKAa Ha YYacTKE IIETH OT JJIEKTPUYECKOTO HANPSHKEHUS, IEKTPHUECKOTO COTPOTHUBICHUS
MPOBOJHUKA OT €ro JUIMHBL, IUIONIAJd TOIMEPEeYHOTO CEeUeHHsl W MaTepuaya, HarpaBICHUS
WHAYKIIHOHHOTO TOKA OT YCIIOBHUH €T0 BO30YKICHMSI, yIila OTPKEHHSI OT yIJia aJIeHHsI CBETa;

* MOHMMaHWE CMBICJIa OCHOBHBIX (DU3MYECKUX 3aKOHOB M yMEHUE NPHMCHSTh HMX Ha
MPAKTUKE: 3aKOHBI JUHAMUKKA HBIOTOHA, 3aKOH BCEMHPHOTO TATOTCHHS, 3aKOHBI [lackanms w
ApxuMena, 3aKOH COXpPaHEHHS HWMIYNbCA, 3aKOH COXPAHEHHs DSHEPTHH, 3aKOH COXpaHCHHS
AIEKTPUYECKOTO 3apsaa, 3akoH OMa 11 yJacTka 1enu, 3akoH Jxoyna—IJIeHna;

* [OHUMaHWE TIPUHITUIIOB JICHCTBUSA MAIIMH, TPHOOPOB W TEXHUYECKHX YCTPOWMCTB, C
KOTOPBIMH KaXKJIbIii YEJOBEK ITOCTOSTHHO BCTPEYAETCS B TIOBCEJHEBHOW JKU3HU, M CIIOCOOOB
obecrnieueHrs 0€30MacHOCTH MPHU UX UCIOIb30BaHUMY;

* OBJAJICHUE Pa3HOOOpPa3HBIMU CIOCOOAMHU BBIIIOJHEHHUS pAcyeTOB JUISl HAXOXKACHUS
HEU3BECTHON BEJIMYMHBI B COOTBETCTBMM C YCJIOBHUSMM IOCTaBJIEHHOW 3ajjaud Ha OCHOBAHHUH
MCIO0JIb30BAHUS 3aKOHOB (DM3HKH;

* YMEHHE HCIOJb30BaTh MOJyYEHHbIC 3HAHUS, YMEHUS M HABBIKU B MOBCETHEBHOM >KU3HU
(OBIT, DKOJIOTHS, OXpaHa 3J0POBbS, OXpaHa OKPYXKAIOIIEH CPe/Ibl, TEXHUKA OC30TTaCHOCTH H JIp. ).

VYyamuecs, NposBIsIOLIE 0COOBbINH HHTEPEC K (PM3KKE, CMOTYT U3y4aTh €€ Ha MOBBIIIEHHOM
YpOBHE C OJIHUM JOIOJHUTEIbHBIM y4EOHBIM 4acOM U3 BapHaTHUBHOW 4acTH 0a3UCHOTO y4eOHOTO
(oOpazoBarenbHOTO) TUTaHa M0 (PU3HKE.

IIpenmeTHbIMH pe3yJibTaTaMH H3yueHUs mpenmera «Dusuka» SBIAIOTCA CIEIYIOIINUE
YMEHHSL:

9 kJacc

e Tema «3aK0HBI B3aUMOACHCTBHUS M ABMKCHUS TSI
— IMOHUMAaHUE U CMOCOOHOCTh OMUCHIBATH U OOBSACHATH (PU3UYECKHE SBIICHUS: MOCTYHNATEIbHOE
IBHKEHUE, CMEHA IHSI M HOYM Ha 3eMile, CBOOOJHOE MaJeHHe Tejl, HEBECOMOCTD, IBIKEHHUE I10
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJYJTIO0 CKOPOCTBIO;
— 3HaHME€ H CIOCOOHOCTh  JaBaTh  ONPEACICHUSA/ONMUCAHUS  (PU3MYECKUX  TTOHSTHM:
OTHOCHTEJILHOCTh JIBMDKCHHS, T'COIICHTPUYECKAss W TEIUOICHTPUYECKAas CHCTEMbl MHUpa, IepBas
KOCMHYECKasi CKOPOCTb, PEaKTUBHOE MABM)KCHHUE; (U3MYECKHUX MOJCICH: MarepuajgbHas TOYKa,
cucTtemMa  OTcyera;  (U3MYECKUX  BEJIMYMH:  IEpEeMEIleHHEe, CKOPOCTb  PAaBHOMEPHOTO
MPSMOJIMHENHOTO JIBUJKEHUSI, MIHOBEHHAss CKOPOCTb M YCKOPEHHE NIpU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBM)KEHHHM, CKOPOCTh M LEHTPOCTPEMUTEIBHOE YCKOPEHHE IPU PAaBHOMEPHOM
JBUKEHUHU TeJIa TI0 OKPYKHOCTH, UMITYJIbC;
— MOHMMaHUE CMbICTIa OCHOBHBIX (PM3MUYECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPAaHEHHUs SHEPTUU U YMEHUE MPUMEHSITh UX HA
MIPaKTUKE;
— YMEHHME NPUBOJUTH MPUMEPHl TEXHUUYECKUX YCTPOWCTB W >KUBBIX OpPraHU3MOB, B OCHOBE
MepeMeIeHus] KOTOPBIX JISKHUT MPUHIIUIT PEAKTUBHOTO JIBIKEHUS; 3HAHUE U YMEHHUE OOBIICHSITH
YCTPOMCTBO U ACHCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;
— yMEHUE U3MEpATh. MIHOBEHHYIO CKOPOCTb UM YCKOPEHHUE TMpHU PaBHOYCKOPEHHOM
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MPSIMOTMHENHOM JBUKEHUU, LIEHTPOCTPEMHUTEILHOE YCKOPEHUE MPU PAaBHOMEPHOM ABMKEHUU IO
OKPY>KHOCTH;
— YMEHHE HCTOJb30BaTh MOJTYYCHHBIC 3HAHUS B TIOBCEIHEBHOW KM3HU (OBIT, SKOJIOTHS, OXpaHa
OKpYXarollen cpebl).

o Tema «MexaHndecKre KOJI€OAHNS U BOIHBL 3BYK)»
— TMOHUMaHWE W CHOCOOHOCTH OIMUCHIBATH W OOBICHATH (PU3UYCCKUE SIBJICHUS: KOJcOaHUs
MAaTeMaTHUYeCKOr0 U MPY>KUHHOTO MAsTHUKOB, PE30HAHC (B TOM YMCIIE€ 3BYKOBOM), MEXaHUYECKUE
BOJIHBI, JIYTMHA BOJIHBI, OTPaKEHUE 3BYKa, 9X0;
— 3HaHWE W CIIOCOOHOCTH JIaBaTh OMPEICIICHUS (PU3UYCCKUX IMOHSATHI: CBOOOIHBIC KOJIcOaHUS,
KoJieOaTeIbHAs CHCTEMA, MAsITHUK, 3aTyXalolue KoJIeOaHusl, BRIHYX/ICHHbBIC KOJICOaHMSI,
3BYK U YCJOBHS €0 PaclpOCTpaHEHUs; PU3NICCKUX BEIMYMH: aMIUTMTYNA, MIEPUOJ U YacToTa
KoJiebaHuii, COOCTBEHHAS 4aCTOTa KOJIEOATEIILHOW CUCTEMBI, BEICOTA, [TeMOp ], TPOMKOCTh 3BYKa,
CKOPOCTBH 3BYKa; (PU3HUYECKUX MOJICIICH: TAPMOHHUYECKUE KOJICOaH s, MATEMAaTUICCKHI MasTHUK;
— BJIQJICHUE DKCIIEPUMEHTAIBLHBIMU METOJIaMH HCCJICIOBAHUS 3aBUCUMOCTH TE€PUOJAa U YaCTOTHI
KoJeOaHuii MasiTHUKA OT JJIMHEI €r0 HUTH.

e Tema «DIEKTPOMArHUTHOE ITOIEY
— TIOHUMaHWE U CIHOCOOHOCTh OIMCHIBATH M OOBSICHATH (DU3UUYECKUE SBIICHUS/TIPOLIECCHI:
JJIEKTPOMArHUTHAsT ~MHAYKIUS, CAMOWHIYKIIWSA, TPEJIOMJICHHE CBETa, JHCIEPCHUsl CBETa,
TIOTJIOIIEHUE U MCITyCKaHUE CBETa aTOMaMU, BO3HUKHOBEHHUE JTUHEHYATHIX CIIEKTPOB UCITYCKAHUS U
MOTJIOIIEHN,
— 3HaHHE U CIIOCOOHOCTH JIaBaTh OMPECIICHIS/OMHUCAHUS (PU3NIECKUX TTOHATHN: MarHUTHOE TIOJIE,
JIUHAA MarHUTHOW WHIYKITUHU, OJTHOPOJHOE W HEOJHOPOIHOE MAarHUTHOE T0JI€, MAarHUTHBIA MOTOK,
MEPEMEHHBIA  DJIEKTPUYECKUA TOK, DJJIEKTPOMAarHUTHOE TI0JI€, AJICKTPOMArHUTHBIC BOJIHBI,
AJIEKTPOMArHUTHBIE KOJIEOAHUs, PAAUOCBSI3b, BUAUMBIA CBET; (PM3UYECKUX BEIWYWH: MarHUTHas
WHIYKIUS, WHIYKTUBHOCTh, IEPUOJ, YacTOTa M aMIUIUTyJa JJIEKTPOMArHUTHBIX KOJIeOaHUH,
MOKa3aTeNM MPEJIOMJICHHS CBETA;

— 3HaHUe GOPMYIUPOBOK, TOHUMAHHUE CMbICIA U YMEHUE NMPUMEHITh 3aKOH MPEIOMIICHUS CBETa U
npaBuio JIeHila, KBAaHTOBBIX MOCTYNaTOB bopa;
— 3HAHWE Ha3HAYCHUsA, YCTPOWCTBA W TPUHUMINA JECUCTBUSI TEXHUYECKUX YCTPOMCTB:
AIIEKTPOMEXAaHUYECKH  MHAYKUMOHHBIH TeHepaTop IMEpPeMEHHOTO TOoKa, TpaHchopMarop,
KoJIeOaTeIbHBIM KOHTYP, JETEKTOP, CIIEKTPOCKOTI, CIIeKTporpad;
— [moHMMaHMe CyTH METO/1a CIIEKTPaJIbHOIO aHAJIM3a U €r0 BO3MOKHOCTEM .

e Tewma «CTpoeHHEe aTomMa U ATOMHOTO pay
— MOHUMAaHUE U CIIOCOOHOCTh OTMCHIBATh U OOBSICHATH (PU3NYECKUE SBJICHUS: PAJAUOAKTUBHOCTD,
HMOHU3UPYIOIINE U3TyUEHNUS,
— 3HaHME€ U CIOCOOHOCTb JaBaThb  ONpeJeNieHUs/ONucaHusl  (PU3MUECKUX  IMOHSATHUI:
paMoaKTUBHOCTh, alb(da-, 6eTa- W ramMma-yacTHlbl; (DU3MUECKUX MOJIENeH: MOJENU CTPOCHUs
atomoB, npemioxennsie J[. Tomconom u 3. Pesepdopmom; HpOTOHHO-HEHUTPOHHAS MOJENb
aTOMHOTO si[pa, MOJeNb TWpolecca [eNeHUs sAapa aToMma ypaHa; (PU3NYECKUX BEITUYMH:
MOTJIONIEHHAsT J03a M3Iy4YeHUsd, KOIPPHUIMEHT KadyecTBa, OSKBUBAJICHTHAs [103a, MEPHOL
MOJIypacraja;
— YMEHHUE MPHUBOAUTH MPUMEPHI U OOBACHATH YCTPOWCTBO W MPHUHIIMI ACUCTBUS TEXHHUUECKUX
YCTPOMCTB M YCTaHOBOK: cueTuuk ['eiirepa, kamepa BuibcoHa, my3bIpbKOBas Kamepa, SACPHbBIN
pEeaKkTop Ha MEJICHHBIX HEUTPOHAX;
— YMEHHE U3MEPATh: MOIITHOCTH J03bl PAAMOAKTUBHOTO U3IYYE€HUS OBITOBBIM JIO3UMETPOM;
— 3HaHHe (OPMYIUPOBOK, MOHUMAHHE CMBICIIAa M YMEHHE NPUMEHSATH: 3aKOH COXpaHEHUs
MacCOBOI'O YHCJIA, 3aKOH COXPAHEHMS 3apsijia, 3aKOH PaJMOAKTUBHOIO paclaja, IpaBWIO CMe-
LIEHUS;
— BJIaJIEHUE DKCIIEPUMEHTAIbHBIMU METOJJaMU UCCIIEIOBAHUS B MPOLIECCE M3YUEHUS! 3aBUCUMOCTH
MOITHOCTH U3JIy4YeHHS IPOAYKTOB pacnaja pajJoHa OT BpEMEHHU;
— MOHMMAaHUE CYTH 3KCIIEPUMEHTAIBHBIX METOJ/IOB UCCIIEIOBAHUS YaCTHII;
— yMEHHE€ HUCIOJB30BaTh MOJTYYCHHbIE 3HAHHS B TIOBCETHEBHOW KU3HU (OBIT, SKOJOTHS, OXpaHa
OKpY’KaloIlel Cpe/bl, TEXHUKA 0€30MacHOCTH U JIp.).

e Tewma «CtpoeHue u sBoonUs BeeneHHONW»




— MpEJCTaBICHHUE O COCTaBe, CTPOCHUH, TPOUCXOKACHUH U Bo3pacTe CONHEUHOM CUCTEMBI;

— YMCHHE NPUMEHATh (PU3MYECKUE 3aKOHBI JUIs OOBSCHEHHUS JIBIKCHUs tuiaHeT CoOJIHEYHOU
CHCTEMBI;

— 3HATh, YTO CYIIECTBEHHBIMU MapamMeTpaMy, OTIMYAIOUIUMH 3BE37bl OT IUIAHET, SBIISIOTCS MX
Macchl U HICTOYHUKHU 3HEPTUU (TEPMOSACPHBIC PEaKkiMy B HEAPax 3BE3/1 U paliOaKTHBHBIC

B HEJPax IJIAHET);

— CcpaBHHMBaTh (HU3MYECKME U OpOWTAIbHBIE TapaMeTpbl IUIAHET 3EMHOW TpYyNIbl €
COOTBETCTBYIOLIUMH ITapaMeTpaMu IJIAHET-TUTAHTOB M HAXOJIUTh B HUX 00IIIee U pa3InyHoe;

— 00BsIcHATH cyTh 3 dekra X. Jloruepa; hopMynupoBaTh U OOBICHATH CyTh 3aKoHa J. Xab0ia,
3HATh, YTO 3TOT 3aKOH SBUJICS IKCIIEPHUMEHTAIBHBIM TOJTBEP)KICHHEM MOJIETN HECTallMOHAPHON
Bcenennoit, otkpbiToit A.A.@puamaHom.

OO01re npeMEeTHBIE Pe3YNIbTaThl

— YMEHHE TOJb30BATHCA METOJAMHU HAyYHOTO HCCIEIOBAHUS SIBICHHA MPUPOABI: MPOBOIAMUTH
HaOJIO/IeH NS, TTIAHUPOBATH M BHITIOJHATE KCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl H3MEpe-

HUH, TPENCTABIATh pPE3YyJIbTaThl H3MEPEHWH C TIOMOIIbI0 Tabnwi, TrpadukoB H  (GOPMYI,
oOHapyXMBaTh 3aBUCUMOCTH MEXIY (PU3HMUECKIMH BEITMYMHAMH, OOBSICHATH Pe3yJIbTaThl U JeaTh
BBIBO/IbI, OLICHUBATh IPAHHUIIBI TIOTPEIIHOCTEH PE3yJIbTATOB U3MEPEHHIA;

—  pPa3BUTHE TEOPETUYECKOTO MBIILIICHHS Ha OCHOBE (POPMHUPOBAHHS YMEHUH YyCTaHABIMBATh
GbaKThl, pa3nuy¥aTh MPUYMHBI M CIEACTBUS, WCIOJIB30BAaTh (PU3MYECKUE MOJICIH, BBIIBUTAThH
THIIOTE3bI, OTHICKUBATH M (DOPMYIHPOBATH JI0KA3aTEILCTBA BBIIBUHYTHIX THIIOTE3.




I[InannpyemMble pe3yabTaThl JOCTHKEHHS 00y4AI0IIMMHUCS TPeOOBAHMI K
pe3yJabTaTaM 0CBOEHHS OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl

BbInyCKHHK HAy4YUTCA:

Bbll’lyCKHuK noJjiyuum 603MO)NCHOCMb
HAYyYUmMsCA:

Mexannuyeckue siBJEHUA

* pacmo3HaBaTh MEXAHUYECKHE SIBJICHUS U OOBSCHATH Ha
OCHOBE HMCIOIIMXCS 3HAHHM OCHOBHEIC CBOICTBA WIIH
YCIOBHUSI TPOTEKAHHUS JTUX SBJICHUW: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHHE, CBOOOJIHOE
MAJICHUE TEJ, HEBECOMOCTb, PABHOMEPHOE JBW)XEHHUE IO
OKPY)KHOCTH, HHEpPLUA, B3aUMOJECHCTBUE TEJI, Iepenada
JIABJICHUSI TBEPABIMU TEJIAMH, >KUIKOCTSIMH M Ta3aMH,
aTMocepHOE  JIaBICHHWE, IUIaBaHUE TeEl, pPaBHOBECHE
TBEPIBIX TeN, KoJieOaTelIbHOE JIBIDKEHHE, PE30HAHC,
BOJIHOBOC JIBIDKCHIUC,

* ONUCBHIBATh H3YYEHHBIC CBOWMCTBA TEJI W MEXAaHUYECKHE
SIBJICHUSI, HUCIOJNB3Ys  (U3MYECKHWE  BEIUYHMHBI.  IYTh,
CKOpPOCTh, YCKOpPEHHE, Macca Teld, IUIOTHOCTh BEIIECTBA,
Cuja, JAaBJICHHE, HUMIYJbC TeJIa, KUHETHUYECKas SHEprus,
MMOTCHITHAIbHAS SHEprus, MeXaHn4decKas pabora,
MexaHnndeckasi momiHocTh, KITJ[ mpocTtoro mexannsma, cumia
TpEHUs, aMIUIUTY/a, MEePUOJ] U YacToTa KoJieOaHWH, UITMHA
BOJIHBI U CKOPOCTh €€ pPacnpoCTpaHEHUs; NMPU OIUCAHUH
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOIB3YyEMBIX
BEJIMYWH, X 0003HAYCHUS U STUHUIIBI U3MEPEHHUS, HAXOUTh
(hopMyJIBI, CBSA3BIBAIOIIKE JAaHHYIO (PU3HYECKYIO BEITUYHHY C
JIPYrUMH BEJIMYUHAMU;

* QaHAJIM3UPOBATh CBOWMCTBA TEJ, MEXAHWYECKHE SIBJICHUS U
MPOIIECChI, HMCTOJB3Ys (U3MYECKHUE 3aKOHBI W TPUHIIHIIB:
3aKOH COXPAHEHUs SHEPIruH, 3aKOH BCEMUPHOIO TATOTEHUS,
paBHoaeicTByromas cuia, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHEHUs MMIyJbca, 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmena; [Opd 3TOM  pa3jinyarth CIOBECHYIO
(hopMyITMPOBKY 3aKOHA M €0 MaTEeMaTHUYECKOE BHIPAKCHHE;

* pa3IMyaTh OCHOBHBIC TPU3HAKKA H3YYCHHBIX (DHU3NUECKUX
MOJIeNICl: MaTepuajbHas TO4YKa, HWHEpIUalbHAsS CUCTEMA
OTCYETA;

* pemiath 3a7a4yd, HUCHOJB3ys (U3MUYECKUEe 3aKOHBI (3aKOH
COXpAaHEHHUs DHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
npuHiun cynepnozummu cui, I, II u Il 3akonsr HerotoHna,
3aKOH COXpaHEHMs MMIyJbca, 3aKOH ['yka, 3akoH [lackais,
3aKOH Apxumena) U (HOpMyIbl, CBSI3bIBArOIINE (HU3HUECKUE
BETUYMHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tea,
IUIOTHOCTh BEILECTBA, CHUJA, JABJIECHUE, HMIIYJIbC TEIa,
KUHETHYEeCKas SHEprus, MOTEHIMaIbHAs JHEprus,
MexaHuuyeckas paborta, MexaHumdeckas MmoiHocTh, KIIJ]
MPOCTOTO  MEXAaHU3Ma, CUja TPEHUsS  CKOJBXEHHS,
aMIUTMTYy1a, TIEPHOJI U 4acToTa KojeOaHWM, UIMHA BOJHBI U
CKOPOCTH €€ paclpoCTpPaHEeHHs1): HA OCHOBE aHallu3a YCIOBUS
3a/laud BBIACNATH (PU3UYECKUE BEIUYUHBI U (POPMYIIBI,

HE0OX0IUMBIE 1JIs €€ pelIeHHs], U TIPOBOJIUTH PACUETHI.

* UCNONIB306aMb 3HAHUS O MEXAHUYECKUX
SAGNIEHUSAX 68 NOBCEOHEBHOU MHCUZHU OIS
obecneuenus bezonacrnocmu npu
obpawenuu c npubopamu u
MexXHu4YecKumMu  ycmpoucmeamu,  OJis
coxpameHusi 300p08bsi U COOMOOeHUs.
HOpM  9KOJIO2UHEeCK020 NOBeOeHUsl 8
oKpyarcaroueli cpeoe;

* NPUBOOUMb NPUMEPbl  NPAKMUYECKO20
UCNONIL308AHUSL  (PU3UUECKUX 3HAHUL O
MEXAHUYECKUX SIBAEHUSAX U DUBUYECKUX

3aKOHAX, UCNONIb308AHUSL
B0300HOBIAEMbIX UCIOYHUKOG DHEPSULL,
9KOIOSUYECKUX nocneocmasull
uccnedosanus KOCMUYECKO20
NPOCMpPAHCMBa;

* paziuyames  epaHuybl  NPUMEHUMOCU
Quzuueckux 3AKOHO8, NOHUMAmMb
6ceoOwull xapakmep GyHOAMEHMATbHBIX
3aKOHO8 (3aKkoH COXpaHeHUs.
MeXaHU4ecKoll 9Hepauu, 3aKOH
COXpaHeHUs. umnyvca, 3aKOH
BCEMUPHO2O ms20meHUs1) u
02PAHUYEHHOCb UCNOTBL308AHUS
yacmuvlx 3aKoHo8 (3axkon Iyka, 3aKoH
Apxumeoa u 0p.);

* npuémam  noucka U  GopmMyIUpOSKU

00KaA3amenbCme 8bl08UHYMbIX 2UNOmMe3 U
Meopemuyeckux 6vl600068 HA OCHOBe
IMAUPUYECKU YCMAHOBIIEHHBIX (DaAKMO8;

* HAXO0UMb A0EKBAMHYIO NPeOdlONCEHHOU
3a0aue puzuuecKyro Mooeb, papeuanms
npoobiemy Ha OCHO8e UMEHOWUXCS 3HAHULL
no  Mexamuke ¢  UCHOIb308AHUEM
MaAmemamu4eckoeo annapama,
OYeHUBamb  PeaibHOCMb  NOJLYYEHHO2O
3HAYEHUs PUBULECKOU BEIUYUHDL.

3JICKTI.)I/I'-ICCKI/IG U MAarHMTHbIEC SAIBJICHUSA




* pacmo3HaBaTh IEKTPOMArHUTHBIC SIBICHUS U OOBSICHATH Ha
OCHOBE HMMEIOIMXCS 3HAHMH OCHOBHBIE CBOMCTBA WM
YCIOBUS MPOTEKAHUsI 3TUX SABJICHUW: DSJEKTPU3ALMSA TeEl,
B3aMMOJICMCTBHE 3aps1/I0B, HArPEBAHUE TPOBOJHUKA C TOKOM,
B3aMMOJICICTBHE MAarHUWTOB, JJIEKTPOMArHUTHAs WHIYKLHS,
JIEUCTBME MATrHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM,
MPAMOJIMHENHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE U
MPETOMJIEHHUE CBETA, JUCIIEPCHSI CBETA;

* ONMCBHIBATh U3YYECHHBIE CBOMCTBA TEJN U 3JEKTPOMATHUTHBIE

SIBJICHHUS, HCIIOJTB3YSI busznueckue BEJIMYUHBI:
ANIEKTPUYECKUM  3apsa], Ccujla  TOKa, DJIEKTPUYECKOE
HalpsDKEHUE, DJIEKTPUYECKOE COIPOTUBIICHHUE, YIEIbHOE

CONPOTHUBIIEHUE BEUIECTBa, pabOTa TOKA, MOIIHOCTb TOKA,
(hOKyCcHOE pacCTOSHME M ONTHUYECKas CUJia JIMH3BI, TpU
ONMHMCaHUMW TPAaBUJIBHO TPaKTOBATh (1)I/ISI/I‘I€CKI/II71 CMBICJI
HCIIOJIB3YEMBIX BCJIWYHH, HX o0o3HaueHus u CANHUIIBI
U3MEpEHUs; YKa3bIBaTh (POPMYIbI, CBSI3bIBAIOIINE JaHHYIO
(u3NYECKYIO BEIMUUHY C IPYTUMU BEITUUYUHAMU;

® aHAJIM3UPOBATH CBOMCTBA TCJI, SJICKTPOMArHuTHBIC SABJICHUSA
U TPOIECCHl, HCMOIB3Yys (U3HUECKHE 3aKOHBI: 3aKOH
COXpaHEHHUs DJEKTPUYECKOTO 3apsia, 3akoH Oma g
yJacTka LeTH, 3aKOH Hxoyns—IJleHna, 3aKOH
MIPSIMOJTMHEHHOTO pacrpocTpaHeHUs CBeETa, 3aKOH
OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; MPU 3TOM
pa3nuyath CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U  €ro

* UCNONL306AMb 3HAHUS 00
INEKMPOMALHUTNHBIX SA6NCHUSX 8
NOBCEOHEBHOU IHCUSHU Ol obecneyeHus

bezonachocmu  npu  obpawjeHuu ¢
npubopamu u MexXHUYeCKUMU
yCmpoucmeamu, ons COXpaHeHus
300p08bs u cobnooenus HOPM
9KOI02UUECKO20 nogeoenus 8

OKpydcaroueli cpeoe;

* NPUBOOUMb  NPUMEPbl  NPAKMUYECKO20
UCNONb308AHUA  DUUYECKUX 3HAHUU O
INEKMPOMASHUMHBIX ANEHUSX,

* paznuuames  2paHuybl NPUMEHUMOCMU
Gusuyeckux 3aKOHO08, NOHUMamMb
6ceoOwull xapakmep GyHOAMEHMATbHLIX
3AKOHO8 (3axon coxpaneHus.
NIeKMPUYECKO20 3aps0a) u
02PAHUYEHHOCb UCNONb308AHUSA
yacmuulx 3axono8 (3akon Oma 054
yuacmka yenu, 3akoH J{xcoyna—/lenya u
op.);

* npuémam  NOCMpOeHusi  PU3UYECKUX
Mooenel, noucka U  QopMyIUposKu
00Ka3amenbCme 8blOBUHYMbIX 2UNOMe3 U
meopemuyeckux 6bl860008 HA OCHOBe

MaTeMaTH4eCKOe BbIPaKEHHE;

e pemaTh 3a7a4d, WCHOJb3Yysd (U3HYECKHE 3aKOHBI (3aKOH
Oma mis ywyactka 1enu, 3akoH JDxkoyms—JIeHna, 3akoH
MPSIMOJIMHEHHOTO pacnpocTpaHeHUs CBeTa, 3aKOH
OTPaKCHHUS CBETA, 3aKOH MPEJIOMJICHUS CBETa) U (HOPMYIIBI,
CBA3BIBAIOINE  (PU3WUYECKHE  BEJIMYMHBI  (CWJIa  TOKa,
AIIEKTPUUECKOE HanpsHKeHHUE, JNEKTPUUECKOE
CONPOTHUBIICHUE, YyIEIbHOE COMPOTUBICHHE BEIIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, (POKyCHOE paccTOsIHHE U
ONTHUYECKAs CUJIa TUH3bI, POPMYIIbI pacuéra IEKTPUIECKOro
COMPOTHUBIICHUSI TPHU TMOCIEIOBATEIILHOM U MapayieIbHOM
COEIMHEHUH MPOBOJHUKOB); Ha OCHOBE aHalM3a YCIOBHS
3alaud  BBIIACNATh (DU3MYECKUE BEIMYUHBI U (OPMYIIBI,
He0oOXoIuMBbIe Ui €€ PelIeHUs, U TPOBOAUTH PACUETHI.

IMAUPUYECKU YCINAHOBICHHBIX (DAKMO8;

* HAXO0UMb A0EKBAMHYIO NPeOdNONHCEHHOU
3a0aue GuzuuecKyro Mooeb, papeuams
npoobiemy Ha OCHO8e UMEIOWUXCS 3HAHULL
00  2IEKMPOMACHUMHBIX ~ SIGNIEHUSX  C
UCNONb308AHUEM MaAMemMamuyecko2o
annapama u OYeHusamv PearbHOCHb
NOYYEHHO20 — 3HAYeHUs  u3uUUecKoll
BENUUUHDL

KBantoBnbie siBJIeHUSA




* pacro3HaBaTh KBAaHTOBBIC SIBJICHUS M OOBACHATH Ha OCHOBE
MMEIOIIUXCA 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA
IIPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOIO CIIEKTpa
U3JIy4EeHUs;

* OIIMCHIBATh W3YyYCHHBIC KBAHTOBBIC SBIICHUS, HUCIOJb3Ys
¢u3nvecKrue BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETAa, IIEPUOJ IOJypacnana; Mpu
ONMCAHWU TPABUIBHO TPAKTOBAaTh (PU3NYECKHI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, HX OOO3HAUY€HUS U E€AUHUIIBI
U3MEpEHUs; YKa3blBaTh (POPMYJbl, CBS3bIBAIOIINE JaHHYIO
(bU3NYECKyI0 BETMYUHY C JPYTUMHU BEIMYHMHAMH, BEIYUCIATH
3Ha4YeHHE (PU3NIECKON BETMUNHBL;

* AHAJIN3UPOBATh KBaHTOBBIC SBJICHMUS, HCIIOJIb3YS
¢u3znueckue 3aKOHBI W TOCTYJAThl: 3aKOH COXpPaHEHHs
SHEPIHUH, 3aKOH COXPAHEHHUsI JIEKTPUYECKOIO 3apsijad, 3aKOH
COXpPaHEHUs MacCOBOI'0 YMCJIA, 3aKOHOMEPHOCTH W3JIy4ECHHS
1 MIOTJIOIIEHUS CBETA aTOMOM,;

* pa3JiMyaTh OCHOBHBIE NIPU3HAKHM IUIAHETAPHOM MOJEIN
aToMa, HyKJIOHHOM MOJIEJIN aTOMHOTO $1pa;

* IPUBOJIUTHh  TNPUMEPBI  MPOSIBICHUS B  IpPUPOJIE U
MIPAKTUYECKOTO MCTOJb30BAHUS PAMOAKTUBHOCTH, JIEPHBIX
Y TEPMOSIICPHBIX PEAKIINN, TUHENYATBIX CIIEKTPOB.

* UCNONIL308AMY NONYYEHHbIE 3HAHUA 6
NOBCEOHeBHOU HCUZHU NPU 00paujeHun ¢
npubopamu  (Cuemuux  UOHUSUPYIOWUX

yacmuy, 0o3umemp), Ol COXPAHEHUs.
300p08bs u cobnooenus HOpM
9KOI02UUECKO20 nogeoenus 8

OKpydfcaroueli cpeoe;

* COOMHOCUMb IHEPIUID CBA3U AMOMHBIX
sa0ep ¢ 0eheKmom maccol,

* NPUBOOUMD npumepwl BIUAHUSA
PAOUOAKMUBHBIX U3TYYEHUU HA IHCUBbLE
Op2aHU3Mbl; NOHUMAmMby NpUHYUN
delicmeust 003umMempa,

* NOHUMAMb  IKON02UHeCKUe Npobembl,
B03HUKaIOWUe  NpU  UCHOTb308AHUU
AMOMHBIX  JJIeKMPOCMAanyull, U nymu
pewieHuss dmux npooaem, nepcneKmussl
UCNONb30BAHUSA VAPABAeMo20
MePMOLOEePHO20 CUHME3A

DJieMeHThI ACTPOHOMUHU

* pa3auyaTh OCHOBHBIE TPHU3HAKK CYTOYHOTO BpallCHUS
3B&3mHOTO Heba, nBwkeHus Jlynp, CojHIIa W TUIaHET
OTHOCHUTEIBHO 3BE3I;

* IOHUMATh  PA3IUYUS MEKIYy TEIUOLICHTPUYECKOU U
TFE€OIEHTPUYECKON CUCTEMaMu MUpA.

* yKasvlgams — obwue  ceolicmea U
omauuus NniaHem 3eMHOU 2pynnvl U
NIaHem-2u2anmos, MAnbIX mein
Conneunoti  cucmemvt U OOALUUX
nianem, NONb308AMbCA Kapmotu
366€30H020 Heba npu  HAOJIOEHUsX
36€30H020 Heba,

* paznuyuams OCHOBHbIE XAPAKMEPUCTIUKU
36630 (pazmep, ysem, memnepamypa),

coomHocums  ygem  36e306l C €€
memnepamypou;
* paznuuamo eunomeswvl 0

I’lpOMCXO.?fC@@HMM Conneunoti cucmembol.




2. Conep:xaHue yueoHoro npeamera «®@u3ukay» 9 kiacc

Conepxxanne y4eOHOrO mpeaMeTa COOTBETCTByeT @DenepaibHOMY TOCYAAPCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAPTy OCHOBHOTO 00111ero 0Opa3oBaHUsl.

B nmanHO# "acTH mporpaMMbl MPHUBEICHO PEKOMEHIYEMOE paclpeaeseHne y4eOHbIX 4acoB
M0 pasjenaMm Kypca, OlpenesieHa NOCIeI0BAaTeIbHOCTh U3YUEHHs YIeOHBIX TEM B COOTBETCTBUU C
3aJayamMy 00ydeHHs. YKa3aH MMUHUMAJbHBIA NEpeueHb IEMOHCTPALUH, TPOBOIUMBIX YUUTEIEM B
KJacce, JabopaTopHBIX pabOT M OMBITOB, BHIMOJIHACMBIX YYCHUKAMHU.

9 kJaace

1. 3axoHbl B3auMoJeiCTBUSA U ABHKeHUS TeJ (34u)

Onucanue nBuXkeHUs. MarepuanpHas Todka Kak Mojenb Tena. Kpurepum 3ameHa Tena
MatepuanbHOi Toukoi. IlocTynarensHoe aBmwxenue. Cucrema otcueta. Ilepememenue. Pasnnuue
MEXAY MOHATUSAMU «IIyTh» U «1repemenienue». HaxoxaeHrue KoopuHaThl Teja 10 ero HayajlbHOM
KOOpJIMHATe M IMpOEKUMU BeKTopa mnepemeleHus. llepemenieHne mnpu OpSIMOJMHEHMHOM
PaBHOMEpPHOM JBHXEHUU. [IpsAMOIMHEITHOE PABHOYCKOPEHHOE ABMKEHUE. MTHOBEHHAs] CKOPOCTb.
Yckopenue. CKOpoOCTh NPSIMOJIMHEWHOTO PaBHOYCKOpPEHHOro JBmkeHus. ['paduk ckopoctu.
[lepemenienue mpu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM)KEHUU. 3aKOHOMEPHOCTH, MPUCYILINE
MPSIMOJIMHETHOMY PaBHOYCKOPEHHOMY IBMKEHHIO 0€3 HadajabHOM ckopocTu. OTHOCUTENBHOCTD
TPaeKTOpUH, MEpEMEUICHHs], MMyTH, CKOPOCTU. ['eolieHTpuuecKass U reJMOLEHTPUYECKass CUCTEMbI
mupa. [IpyurHa cMeHbl JHS U HOUM Ha 3emiie (B TeTHOLIEHTPUYECKON CUCTEME).

[IpyurHbBl ABWKEHUS C TOYKH 3peHHs] ApPUCTOTENS U €ro mnocieaoBaTeniell. 3aKOH HWHEPLHH.
[IepBb1it 3akoH HprotoHa. MHepumanbHble cucteMmsl orcuera. Bropoit 3akoH Herorona. Tperuit
3akoH Hprotona. CBoOomHOe majeHue Ten. YCKopeHue cBobomHoro mazeHus. Ilagenuwe Tenm B
BO3JIlyX€ U pa3peKeHHOM IPOCTPAHCTBE. YMEHBIIEHHE MOJYJIsl BEKTOpa CKOPOCTH IpHU
MIPOTUBOIOJIO)KHOM HAINpPaBICHUH BEKTOPOB HAYalbHOM CKOPOCTH U YCKOPEHMsI CBOOOJHOTO
nageHus. HesecomocTs.

3aKOH BCEMHPHOIO TATOTCHMs M YCIOBHUS €r0 IPUMEHHMOCTH. I'paBUTallMOHHAs MOCTOSHHASL.
VYckopeHue cBOOOAHOTO NajeHHs Ha 3emile U JPYyruX HEOECHBIX TellaX. 3aBUCHUMOCTb YCKOPEHMS
cBOOOJTHOTO Na/IeH!sI OT LIMPOTHI MECTA U BBICOTHI HAJ 3eMJICH.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus. Buabl TpeHuUs: TpeHUE TMOKOS, TpEHUE
CKOJIbXKEHUs, TpeHue kKadueHus. dopmyna st pacuera CWIBl TPEHUS CKONMBXeHUs. [Ipumepbr
TIOJIC3HOTO TIPOSIBJICHUS TPCHHUSI.

[IpsimonrHeNHOE ¥ KpUBOJIMHEHHOE IBMXEHUE. J[BUKEHHE TEja M0 OKPYKHOCTH € MOCTOSTHHOM
10 MOJYJI0 CKOpocCThio. LleHTpocTpeMuTenbHoe ycKOpeHHe. VICKyCCTBEHHBIC CITYTHUKHA 3EMIIH.
[TepBas kocMu4ecKasi CKOPOCTb.

Nmmnynbe Tena. 3aMkHyTas cucTemMa Tell. Mi3MeHeHne UMITYJIbCOB Tel MPH UX B3aWMOJICHCTBHUMU.
3akoH coxpaHeHUs wuMmnyidbca. CyIIHOCTP M TPUMEpPHl PEAKTUBHOIO JBIKEeHMs. HazHaueHwue,
KOHCTPYKITUS U IPUHIUIT JEHCTBUS pakeThl. MHOTOCTYIIEHYAThIE PAKETHI.

Pabora cunel. IloTennmanpHas osHeprus. KuHernueckas »dHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKOH PHEPTHUH.

Konmponvnas paboma no meme «3aKOHbI B3aUMOJCHCTBUS M IBFDKCHHSI TEIDY

Jlabopamopnwsie pabomvi:

1. UccnenoBaHue paBHOYCKOPEHHOTO JBIKEHUS 0€3 HayallbHOM CKOPOCTH.

2. 3mepenue ycKopeHus CBOOOIHOTO Ma ICHHS.

Temvl npoexmos:

«IKCIIEPUMEHTAIILHOE MOATBEPKJICHUE CHPaBEUIMBOCTU YCIOBUSI KPUBOJIMHEMHOTO JBHKEHUS
T,

«McTropusi pa3BUTHSI UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U pEIIaeMble C MX MOMOIIbI0 HAYYHO-
HUCCIEI0BATEIbCKHUC 3a0aUm»

2. Mexannuyeckue Kojaed6anus U BOJHbL. 3BYK (1549)

[Tpumeps! konebaTensHOro ABMKEeHHs. OOIIHe YepThl pa3HOOOpa3HBIX KoseOaHuil. J[nHamuka
KoJieOaHU{ TOPU3OHTAIBHOTO MPYXKUHHOTO MasTHUKA. CBOOOJHBIE KojeOaHUs, KojeOaTenbHas
CUCTeMa, MAasITHHK. BemuuuHbI, XapakTepusywollue KolebaTenbHOe MBIDKEHUE: aMILUIUTY/A,
nepuoJi, yactora, (aza xonebaHuii. 3aBUCUMOCTh MEPUOAA M YACTOTHI MAsTHHKA OT JUIMHBI €rO0
HUTH. [apMOHUYeckre KonebaHus.

[IpeBpaieHne MexXxaHMYECKOW OHEPruM  KoleOaTenbHOW CHUCTEMBI BO  BHYTPEHHIOIO.
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3aryxatomue kojeOanus. BoinyxneHHble kojeOanusa. YacToTa yCTAaHOBHMBIIMXCSI BBIHY)KICHHBIX
Kosie0aHui. Y CIIOBHUS HACTYIUICHUS M (PU3MYECKasi CYLTHOCTh SIBIICHHS Pe30HaHCa. YUeT pe3oHaHca
B [IPaKTHUKE.

MexaHu3M pacupoCTpaHEeHUsl yNpyrux Kosiebanui. Mexanumdeckue BosHBL [lomepeunsie u
MIPOJIOJIbHBIE YIIPYT'HE BOJIHBI B TBEPJBIX, KUAKHX U Ta3000pa3HbIX cpeax. XapaKTepUCTUKU BOJIH:
CKOpOCTh, JUIMHA BOJHBI, 4acToTa, mepuoj KoneOanuid. CBs3b MEXKIY STUMH BEIUYMHAMH.
Hcrounuku 3ByKa — Tena, kojeodmtonuecs ¢ yactotoi 16 I'm — 20 x['. Yinerpa3Byk u uHGpa3ByK.
Oxojokanus. 3aBUCUMOCTb BBICOTHI 3ByKa OT YacTOThl, & TPOMKOCTH 3BYKa — OT aMILIMTY/bI
KoJIe0aHUH W HEKOTOPBIX Ipyrux npuunH. TemOp 3Byka. Hanmuue cpeapl — HeoOxoauMoe ycioBue
pacnpoctpanenus 3Byka. CKOpOCTh 3ByKa B Pa3IMUHbBIX cpeaax. OTpaxkeHue 3Byka. I9X0. 3ByKOBOM
PE30HAHC.

Koumponvnas paboma no meme «MexaHU4eCKUe KOJICOAHUS ¥ BOTHBI. 3BYK»
Jlabopamopnas paboma:
3. HccnenoBanue 3aBHCUMOCTH TIEPHOJA W YaCTOTHI CBOOOJHBIX KOJICOAHHWA MasTHHUKA OT €ro
JUIVHBI.
Temvl npoexmoas:
«OrnpeneneHne KauecCTBEHHON 3aBUCUMOCTH MepHoJia KoJeOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl
rpy3a 1 JKeCTKOCTH MPYXKUHBD»,
«OrnpeneneHne KaueCTBEHHON 3aBUCUMOCTU Nepuoja KoyieOaHUl HUTSHOTO (MaTeMaTH4eCKOIo)
MasiTHUKA OT BEJIMYMHBI YCKOPEHUS CBOOOTHOTO MaJIeHUS,
«YbpTpa3ByK U UH(Pa3BYK B IPUPO/JIE, TEXHUKE U MEUILIUHE.
3. DJaekTpoMarHuTHoe noJe (25q)
3akon KynoHa (3aBUCHMOCTbH CHJIBI B3aUMOJEWMCTBUS 3apsDKEHHBIX Tel OT BEJIMYMHBI 3apsSioB H
PacCTOSIHUS MEXIY TEJIaMHu).
3.0mexTpudyeckoe moje. Hanpsok€HHOCTD  ANEKTpHUYECKOro TmoJist. [IpWHIMIT — Cynmepro3uIiim
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

HUcrounnku marautHoro mojs. ['mmote3a Ammepa. ['paduueckoe m3o0pakeHHE MarHUTHOTO
noJist. JIMHUM HEOJHOPOJHOTO M OJHOPOJHOTO MArHUTHOTO MOJsA. CBs3b HaIpaBJICHUS JUHUI
MarHUTHOTO TIOJIi TOKa C HampaBjeHHEM Toka B MpoBojHuke. IIpaBuno OypaBumka. IIpaBuio
NMpaBoll pyKH Il cojieHouja. JleHcTBME MAarHMTHOIO IMOJS Ha MPOBOJHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsbKeHHYI0 yactuiy. [IpaBuio neBoi pyku. MHIyKIMs MarHuTHOroO moJisi. Moayib
BEKTOpa MAarHUTHOU MHAYKUWU. JINHUM MarHUTHOM MHIYKUIMU. 3aBUCUMOCTh MarHUTHOTO MOTOKA,

MIPOHU3BIBAIOIIETO IUIONIA/lb KOHTYPa, OT IUIOIIAU KOHTYpa, OPUEHTAlUU TUIOCKOCTH KOHTYypa IO
OTHOIICHUIO K JIMHUAM MAarHUTHOW HMHAYKUUU W OT MOJAYJS BEKTOpAa MarHUTHOM WHIYKIIUU
MarHuTHOTO moist. Onbitel  ®Papanes. [lpyurHa BO3HUMKHOBEHHS HHIYKIIMOHHOTO — TOKA.
Omnpenenenve SBICHHUS OJICKTPOMAarHUTHONM MHAYKIMH. TeXHUYECKOe MPUMEHEHHUE SIBJICHHUS.
Bo3HUKHOBEHHE WHAYKIIMOHHOTO TOKa B QJIIOMMHHUEBOM KOJIbIIE MPU U3MEHEHUH MPOXOJSIIETO
CKBO3b KOJIBLI0 MarHUTHOTO NOoToKa. OmpeeneHre HarpaBiIeHuss HHIYKIIMOHHOTO Toka. [IpaBuio
Jlenua. SIBnenue caMouHAYKUKMU. MHAYKTUBHOCTD. DHEPrusi MArHUTHOTO TMOJIA TOKA.

[lepeMeHHBIN ANEKTPUYECKHI TOK. ODJIEKTPOMEXaHWYECKHH WHAYKIMOHHBIA TeHepaTop (Kak
npumep — ruaporeneparop). [lorepu sueprun B JIDII, ciocoOsl ymeHbIienus notepb. HasHauenue,
YCTPOMCTBO M MPHHLMI JAEHCTBUA TpaHchopMaropa, €ro MpUMEHEHUE TMpH mepeaade
AIIEKTPOSHEPIUH.

DNEeKTPOMarHUTHOE MOJIe, €ro HCTOYHUK. Pa3znuuus MeXQy BHUXPEBBIM 3JIEKTPUUECKHM U
ANEKTPOCTATUUECKUM TMOJISIMU. DJIEKTPOMArHUTHBIE BOJIHBI: CKOPOCTb, MONEPEYHOCTh, JUIMHA
BOJIHBI, TIPUYMHA BO3HUKHOBEHHUS BOJIH. BBICOKOUYACTOTHBIE 3JEKTPOMArHUTHBIE KOJICOAHHS U
BOJIHBI — HEOOXOJUMBIE CpEJCTBAa Il OCYIIECTBJIECHUs paauocBs3zu. KosebarenbHbI KOHTYD,
MOJydeHHE 3JIEKTPOMAarHUTHBIX KoseOanui. @opmyna Tomcona. biok-cxema mnepenaromiero u
MPUEMHOTO YCTPOMCTBA JMJIA OCYIIECTBICHUS pAAUOCBS3H. AMIUIMTYJHAs MOIYJALMS U
JIETeKTUPOBAaHUE BHICOKOYACTOTHBIX KOJIEOaHUH.

WNurtepdepentus u audpakmnus cBeta. CBET KaK YACTHBIA CIydail 3JIEKTPOMArHUTHBIX BOJIH.
Jlnama3zoH  BUAMMOTO  WM3JYY4EHHs Ha  IIKajle  OJCKTPOMArHUTHBIX  BONH.  YacTHUIIBI
AJIEKTPOMArHUTHOTO U3IMyueHUs — (oToHBI (KBaHTHI). SIBieHHMe aucriepcuu. PasnoskeHue Oenoro
cBeta B cnekTp. [losyyeHue 6enoro cBeTa IyTeM CIOXKEHHs CHEKTpPalbHBbIX IBeTOB. L[Bera Te.
Hasnauenue u ycTpoiicTBO chnekTporpada u crnekrpockoma. THIIBI ONTHYECKUX CIIEKTPOB.
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CrnnomHoM M JMHEWYaThle CHEKTPbl, yciaoBUs UX nojydyeHus. CHexkTpsl HUCIOYCKaHUA U
nornomenus. 3akoH Kupxroga. CrnekrpanbHbli aHamn3. ATOMBI — WCTOYHHMKH H3IY4EHUS U
noryomeHus: ceera. OOBACHEHHE M3IYYEHUS U TOTJIOMICHUS CBETa aTOMaMU U IPOMCXOXKICHUS
JMHENYaThIX CIEKTPOB HAa OCHOBE NocTynaToB bopa.

Konmponvnasa paboma no meme «1eKTpOMarHUTHOE MOJIE»

Jlabopamopuwvie pabomoi

3. N3yuenue siBICHUS IIEKTPOMArHUTHOM UHIYKIIHH.

4. HabmroieHne CIijIoNIHOTO M JIMHEHYATHIX CIICKTPOB UCITYCKAHUSI.

Temwvr npoexmosg

«PazBuTne cpencTB M criocoO0B nepenayrd HHPOPMaIMU Ha TAIEKUE PACCTOSHUS C IPEBHUX BPEMEH
U JI0 HaIlUX JHEN»

«MeTo/1 CIEeKTPaIbHOTO aHAJIN3a U €ro IPUMEHEHNE B HAYKE U TEXHUKE»

4. CtpoeHmne aToMa H aTOMHOIO0 saapa (194)

CrnoHBIN cocTaB paJiMOAaKTUBHOTO U3IYy4eHHUs, o-, B- u y-yactuubl. Moaens aroma TomcoHa.
OmneiTel Pesepdopna no paccesnuto a-uactuil. Ilnanerapnas moxaens aroma. [IpeBpamienus siziep
IIpY paJMOaKTUBHOM paclajie Ha IpUMepe o.- pacraja paausl.

O6o03HaueHue A7ep XMMHUYECKUX 3JIEMEHTOB. MaccoBoe U 3aps/10BO€ YuCiIa. 3aKOH COXpaHEHUs
MaccoBOrO 4YWcjia W 3apsga MpU pPaaUOAKTHBHBIX NpeBpamieHusx. HazHauenue, ycTpoilcTBO u
MPUHIMI JeicTBUs cueTunka [eiirepa u kamepsl Bunbcona. BriOuBaHue o-yactuiiamMu MpoOTOHOB
u3 sanep atoma aszora. HaGmrogenust gororpaduii obpazoBaBmmxcs B kamepe BuiibcoHa TpekoB
YaCTHL, Y4aCTBYIOUIUX B SAEPHON peakunu. OTKPBITHE U CBOMCTBA HEUTPOHA. ITporoHHO-
HEHUTpOHHAs MoJeNb siapa. du3mdeckuii cMbICT MaccoBOro M 3apsaoBoro uucen. OcoOeHHOCTH
sIIepHBIX cuil. M30TOMbI.

DOHeprus cBsi3u. BHyTpeHHss sHeprusi aTOMHBIX siep. B3aumocBs3b Macchl u sHepruu. Jledext
Macc. BblneneHune WM MOTJIOLIEHHE SHEPrUM B SACPHBIX peakuusx. JlemeHue snep ypasa.
Brinenenue sHepruun. YcioBus NpoTEKaHUs yIpaBiisieMOM LenHOW peakuuu. Kpurudeckas macca.
Ha3nauenue, ycTpoWCTBO, NPUHIMI JEWCTBUSA SACPHOTO peakTopa Ha MEJICHHBIX HEUTpOHAX.
[IpeoOpazoBanue sHEPTUM AP B JEKTpUUECKYIO dHepruto. [IpenmmymectBa u Hemoctatku ADC
nepes ApyruMu BUJAMU 3JIEKTPOCTaHIUMN.

buonorudeckoe aericreue paananuu. OU3n4ecKue BEINYMHBL: MOTJIOUICHHAS 103a U3IIy4CHMUS,
KOA(QQUIMEHT KadyecTBa, HKBUBAJICHTHAs N03a. BiusHUE paaMoakTHBHBIX M3Iy4EeHHUH Ha KHUBbIE
opranusmsl. llepuos mosypacnana pazinoOakTUBHBIX BEIIECTB. 3aKOH PaJMOAaKTUBHOIO pacraja.

CriocoObl 3alUTHI OT paJualuM. YCIOBHUS MPOTEKAHUSI M MPUMEPHI TEPMOSICPHBIX PEaKIIU.
Hctounuku sHepruu CoJiHIIA U 3BE3/I.

Konmponvnas paboma no meme «CTpoeHHE aToMa M aTOMHOTO sjpa. Mcrnosb3oBaHHE >HEPrUU
ATOMHBIX SIJIEP»

Jlabopamopmsie pabomoi

5. M3aMepeHune eCTeCTBEHHOTO paJHaIlMOHHOTO (DOHA TO3UMETPOM.

6. U3ydyenue aeneHus sapa aroma ypana no ¢ororpaduu Tpekos.

7. 3ydyeHue TpeKoB 3apsyKEHHBIX YaCTHIL 110 TOTOBBIM (oTorpadusim (BBHIIOIHSAETCS I0Ma).

Tema npoexma

«HeratuBHoe Bo3neiicTBUE paavialiuy (MOHU3UPYIOIIUX HU3JIYUYE€HUN) Ha KUBBIE OPraHU3MbI U
CIIOCOOBI 3aIMTEI OT HEE)

5. Crtpoenue u 3BoJIonusA Beenennoii (54)

CocraB ComneuHoit cuctembl: CoHIIE, BOCEMb OOJBIINUX TUIAHET (IIECTh U3 KOTOPBIX WMEIOT
CIyTHUKHU), TATh TUIAHET — KapJIHMKOB, acTePOUIbl, KOMEThl, MeTeopHble Tena. dopmupoBaHue
ConHeuHOM cucTeMbl. 3eMiisi U IUIAHEThl 3eMHOW Trpymmbl. OOIMIHOCTh XapaKTEPUCTUK IIJIaHET
3eMHOM rpymisbl. [InaneTsi-ruranTsl. CIyTHUKH U KOJIBLIA [IJIAHET-TUTAHTOB.

Manbie Tena CoONHEYHOM CHCTEMBI: acTEpPOUIbI, KOMETHI, MeTeopHble Tena. OOpazoBaHue
xBocTOB KoMeT. Panmant. Mereopur. bonun. ConHile u 3Be3/bl: ciiouctast (30HHasi) CTPYKTYpa,
MarHutHoe noJie. Mcrounnku sHeprun CoJiHIIA U 3B€3[ — TEIUIO, BbIAEISAEMOE MPU MPOTEKaHUU B
UX HeJpax TepMosiiepHbIX peakuuid. Cranus sBomonuu ConHua.

lanaktukn. Meraranaktuku. Tpu BO3MOXHBIE MOJENM HECTAUMOHApHOW BceneHHo,
npemioxkennsie A.A.@puaManoM. DKCIEPUMEHTATBHOE TOATBEPKICHHE Xa00IoM paciiupeHus
Bceenennoii. 3akon Xab60a.

12



Temwvr npoexmog
«EcTecTBeHHBIE CITYTHUKH IIJIaHET 3€MHOM IPYIIIBDY,
«EcTecTBeHHBIE CITYTHUKH IIJIAHET-TUTAHTOBY.
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3. TemaTuueckoe njianupoBanue TemaTuyeckoe miaHupoBanue 1o gpusuke 9
kiaace. 102 yaca, 3 yaca B HeJ1eJI10

3aKOHBI IBUXKEHUS U
B3aUMOJJECHUCTBUS Tl

MexXaHUn4eCKHe KOJICOaHUA U
BOJIHBI

- YCTAQHOBJIEHME JOBEPUTENIBbHBIX OTHOLIEHUM MEXAY MEeAaroruyecKum
pabOTHMKOM ¥ €ro OOy4YalOIIMMHUCS, CIIOCOOCTBYIOIIUX IIO3UTUBHOMY
BOCTIPHATHIO OOydJaromuMucsi TpeOOBaHMI W TPOChO MEeNarorm4eckoro
paboOTHUKA, MPHUBJICYEHUID KX BHUMAaHUS K O0O0CYyXJaeMOll Ha ypoke
UH(POpMALNH, aKTUBU3ALMU UX ITO3HABATEIHHOH JIEATETLHOCTH;

- noOyX/IeHHE 00yJaronuxcs cobio1aTh Ha  YypoOke
OOLIENPUHATbIE HOPMBI TOBEIEHHUS, NpaBUia OOMIEHHS CO CTapHIMMHU
(memarornyeckuMu paboTHUKaMN)
U CBEpPCTHUKaMH (0Oy4aromMMMCS), MNPUHLMIIBI yYEOHONW IUCIUILIMHBI
U caMOOpraHu3aluu;

- MpUBJIEYCHNE BHUMAHUS 00y4YaIOUUXCs K LIEHHOCTHOMY aCIIEeKTy
M3Y4aeMbIX Ha ypOKax sIBJICHMH, opraHu3auus ux paboThl ¢ IMoJiyyaeMoil Ha
ypOK€ COLMAIbHO 3HAYUMON MH(OpMaIel — THULIUUPOBaHHUE €€ 00CYKIeHus,
BBICKa3bIBaHUSl OOY4YaIOIIMMHUCA CBOETO MHEHHS MO €€ IMOBOAY, BbIpaOOTKU
CBOETO K HEH OTHOIICHHST,

- HCIOJIb30BaHHE BOCIIUTATENbHBIX BOZMOKHOCTEH co/lepKaHMsl yueOHOTO
npeaMeTa yepe3 JEMOHCTPALMI0 00yJaroIUMCsl IPUMEPOB OTBETCTBEHHOTO,
IPaXIaHCKOTO MOBEJEHHUS, IIPOSIBIICHUS YEIIOBEKOIOOUS U 100pOCepIeYHOCTH,
yepe3 oJ00p COOTBETCTBYIOLIMX TEKCTOB JJIs YTEHUs, 3a/1a4 JUIs PELICHHUS,
poOJEMHBIX CUTYaLUH 17151 00CYKICHUs B KJlacce;

34

15
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DNEKTPOMArHuTHOE MOJIe

- YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUH MEXIy MeAarorn4ecKuM
pabOTHMKOM ¥ ero OOy4YaloIIMMUCS, CIIOCOOCTBYIOIIUX IIO3UTUBHOMY
BOCTIPHATHIO OOydJaromuMucsi TpeOOBaHMM W TPOChO MeIarormyecKoro
paboTHMKA, TPHUBICUCHHIO MX BHUMaHUA K OOCYXKZaeMoil Ha ypoke
UH(pOpMAaILNH, aKTUBU3ALMHU UX ITO3HABATEIHHOM JIEATEITLHOCTH;

- OoOYKICHHE oOygaronuxcs co0ronaTh HA  ypOKe
OOMICTIPUHATBIE HOPMBI TOBEACHUS, IMpaBWia OOUICHHS CO CTapIIUMHU
(memarornyeckuMu paboTHUKaMN)
U CBepCTHUKamMH (0Oy4aromMMMCS), TPUHIUNBI Y4€OHOW JUCIUIUIMHBI
¥ CaMOOPTaHHU3aIINN;

- NpUBJICUYeHNE BHUMAHUS 00yJarOIuXcsl K IICHHOCTHOMY acIleKTy
M3y4aeMbIX Ha ypOKax SBJICHMH, opraHu3anus ux paboThl ¢ IMOJIyyaeMoil Ha
YpPOKe COLMAIBHO 3HAYUMON WH(pOpManrell — MHUITUUPOBaHHUE €€ 00CYKICHMS,
BBICKa3bIBaHUSI OOYJAIOIIUMUCS CBOETO MHEHHS 10 €€ TOBOAY, BBIPAOOTKH
CBOETO K HEH OTHOIICHHUS,

- UCTIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOYKHOCTEH COAEpIKaHUS
ydqeOHOTO TpeAMeTa depe3 JIEMOHCTPAIHi0  OOydYaromIuMcs TPUMEPOB
OTBETCTBEHHOI'0, I'PAXJAHCKOTO IOBEAEHUS, MPOSIBICHUS YEIOBEKOJIIO0US U
JN0OpOCEPAECYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB JJsl YTEHHS,
3aj1ay JUIsl pelieHus], IPOOJEMHBIX CUTYalui A7l 00CYKICHHS B KIIacce;

- opranuzanus IedcTBa MOTHBHPOBAHHBIX M 3PYAUPOBAHHBIX
oOyyaromuxcs HaJ HUX HEYCIEBAIOIIMMU OJHOKIACCHUKAMM, JAIOLIEro
o0yJaromuMcsi COLMAJIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA M B3aUMHOMN
HIOMOIIH;

- UHUIIMAPOBAHHE u HOJIEPIKKa UCCIIeI0BATENIbCKON
NEeATeNbHOCTH O0YJaloLIUXCsl B paMKax peajM3allid MU WHAWBUIYAJIbHBIX U
IPYIIOBBIX  HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT OOy4aroLUuMcs
BO3MO’KHOCTh IPUOOPECTH HABBIK CAMOCTOSTENILHOTO PEIICHUS! TEOPETHUECKOM
po6JIeMbl, HABBIK I'€HEPUPOBAaHUSA U O0(OPMIIEHUS] COOCTBEHHBIX MJIeH, HAaBBIK
YBaKUTEJIBHOIO OTHOILIEHUS K YY)KMM UJesIM, O(OPMIIEHHBIM B paboTax Apyrux
UccleioBaTeNeil, HaBbIK IMyOJMYHOTO BBICTYIUIGHHS Hepea  ayIuTopueil,
apryMeHTHPOBAHUS M OTCTAaUBaHMsI CBOCH TOUKH 3PEHHUSL.

25
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CTtpoeHue aToMa ¥ aTOMHOTO
sapa

NPUBJICYCHUE BHHUMAHUSA OOYy4YaIONIUXCSd K IEHHOCTHOMY acCIEeKTy
U3y4aeMbIX Ha YpOKax SIBJICHUMW, OpraHU3aus MX paboThl ¢ MOJIydaeMOW Ha
YpOKE COIMAIBHO 3HAYUMOW HH(OpMAIHEH — HHAITMUPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBaHUSl OOYYAIOIIMMHUCS CBOETO MHEHHUS T0 €€ IMOBOJAY, BhIPAOOTKH
CBOETO K HEH OTHOIICHHUS,

- WCIOJIb30BaHWE BOCIHTATEIBHBIX BO3MOKHOCTEH COJICpKaHUS
y4eOHOrO TMpeAMeTa uepe3 JIEMOHCTPAIUI0 OOydYaromIMMCs IPUMEPOB
OTBETCTBCHHOTO, TPa)KJTaHCKOTO IOBEICHHMS, MPOSIBICHUS YEIOBEKOIIOOHS U
T0OpOCEPIEYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIONIUX TEKCTOB JUIS YTCHHS,
3a/1a9 JUTsl pENICHHSI, TPOOJIEMHBIX CUTYAIUH JIJIsl OOCYXJICHHSI B KJ1acce;

19

CtpoeHue 1 3BOTIONHUS
Bcenennoiu

NpUBJICUYCHNE BHUMAaHUS OOYYAIOUIMXCS K I[IEHHOCTHOMY acCHeKTy
M3y4aeMbIX Ha ypOKax SIBJICHUN, opraHu3anus uX paboThl ¢ IMoJiyyaeMoil Ha
YpPOKe COLMAIBHO 3HAYUMON WH(POpMaNell — HHUITUUPOBAHHUE €€ 00CYKICHMS,
BBICKa3bIBaHUS OOYJAIOIIMMUCS CBOEr0 MHEHHS IO €€ TOBOXY, BBIPaOOTKH
CBOETO K HEH OTHOIICHHST,

- WCIIOJIb30BAaHME BOCIUTATEIBHBIX BO3MOXHOCTEH COJCpIKaHUS
ydeOHOTO TpeaMeTa depe3 JIEMOHCTPAIUI0  O00YyJaroluuMcs TMPUMEPOB
OTBETCTBEHHOT'0, T'Pa)XJaHCKOTO IOBEACHHUS, TMPOSIBICHUS YEIOBEKOIIOOUS U
no0pocepAeyHOCTH, Yepe3 MOJ00p COOTBETCTBYIOLIUX TEKCTOB JJISI YTEHMS,
3aJa4 Juisd pelieHus, TpoOJIeMHBIX CUTYaIUil 1715 00CYXKIEHUS B Ki1acce;

IToBTOpEHUE

IpUBJICYCHNE BHHMMAaHUSA OOy4aloUMXcs K IEHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha ypOKax SIBJICHUN, opraHu3anus ux padoThl ¢ MoJlyyaeMoil Ha
ypOKE COIMAIbHO 3HAYUMOM HH(OpMaIrel — THULIUUPOBAHHUE €€ 00CYKIeHUs,
BBICKA3bIBaHUSl OOY4YalOIIMMUCA CBOETO MHEHHS 1O €€ IMOBOAY, BbIpaOOTKH
CBOEro K Heil OTHOUICHHUS;

- HUCIOJIb30BaHHWE BOCIUTATENBHBIX BO3MOXKHOCTEH COJIepxKaHUSI
yueOHOro TmpeaMera uepe3 JIEMOHCTpPAIUI0 OOYyYarolMMCs I[PUMEPOB
OTBETCTBEHHOT'O, T'Pa)JTaHCKOTO IMOBEACHUS, TMPOSIBICHUS YEIOBEKOIIOOUS U
no0pocepAeyHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIMX TEKCTOB MJISl YTCHUS,
3a/1a4 JJisl penieHusi, MpoOJIEMHBIX CUTYalluid [ 0OCYXJICHHsI B KJIACCE;
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