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MHNOACHUTEJIbHASA 3ATIINCKA
Pabouas nporpamma 1o ¢usuke Uit 5-9 KI1accoB coCTaBlIeHa HA OCHOBE CIIEIYIOLINX HOPMAaTUBHBIX
JOKYMEHTOB:

o DepnepanpHbiii 3ak0H Poccuiickoit denepamnu ot 29 nexadpst 2012 r. N 273-03 «O6 o6pazoBaHuH
B Poccuniickoit denepanum»

o @denepanbHbIN TOCYIApCTBEHHBINM 00pa30BaTENbHbBIN CTaHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHUs,
YTBEPKIAEHHbIN TpukazoM Munucrepcrsa npocserierust PO ot 31 mast 2021 Ne 287

e [IpumepHass ocHOBHas oOImIeoOpazoBareiIbHasi MpOrpaMma OCHOBHOTO OOIero o0Opa3oBaHUS,
0/100peHHas penieHneM QeepaibHOr0 y4eOHO-METOIMUECKOTO OOBEAMHEHUS TI0 00IIeMy 00pa30BaHUIO
B penakiuu mporokosia Ne3/15 or 28.10.2015 denepanbHOTO y4eOHO-METOIUUIECKOTO OOBEIMHEHUS TIO
001eMy 00pa30BaHUIO

e @enepanbHbI epeueHb YUeOHUKOB, YTBEPKAEHHBIN prUKka3oM MuHucCTepcTBa mpocselieHus: PO
ot 23.12.2020 Ne 766 «O BHeceHun U3MeHEHUN B (pefepanbHbIi MepedyeHb YieOHUKOB, JOMYIIEHHBIX K
WCIOJIb30BAaHUIO TIPU peajn3alud HMMEIOLUX TOCYIapCTBEHHYIO AaKKpPEeIWUTAalHI0 00pa3oBaTeIbHBIX
MporpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CpeaHero o0Imero oOpa3oBaHUs OpraHU3AIMSIMH,
OCYIIECTBIISIOIMMU  00pa30BaTeNIbHYI0 JAEATEeIbHOCTb, YTBEP)KICHHBIM MpukazoM MuHHCTEpCTBa
npocsenienus Poccutickoii @enepanun ot 20 mast 2020 1. No 254y

e [Ipumepnas pabouas mporpamma mo Gpu3nKe

e VYyeOnsrii mman MBOY COII Ne 71 na 2021-2022 y4ueOHbIHi rof

[Tporpamma cocraBieHa Ha OCHOBE pabOdYMX MPOTpaMM IO ydeOHOMY nmpeamery «Dusuka»:

®usuka. Paboune nmporpammel 7-9 kinaccel/ M. «IIpocBemenne», Mocksa 20211

Pabouas nporpamma no kypcy «®u3nka» OpueHTUPOBaHA Ha JIUHUIO Y4€OHUKOB!
A.B. Ileppiikun 7,8 ki1; A.B. [leppimkun, E.M. I'yTHuK 9 K1

C 7 no 8 knacc yuyeOHblii npeamer «@u3zuka» 2 yaca B Henenmo — 70 yacoB B rox; B 9 kinacce 3 yaca
B Henenmro — 102 yaca B rom.

CTpykTypa padoyeii mporpaMMbl COOTBETCTBYET TpeboBaHusiM DenepaibHOTO rOCYAapCTBEHHOTO
obpazoBatenbHoro crangapra (GI'OC OOO ot 31.05.2021 Ne 287). Pazpea 11, mynkr 32.1:

«- CoJniepkanue y4eOHOro npeamera, yueOHOro KypcoB (B TOM YHCIIE U BHEYPOUHOI A€ATEIbHOCTH),
y4eOHOTO MOIYIIS;

- MJIaHHpyeMbIe Pe3yabTaThl OCBOCHHUS Y4eOHOTO mpeamera, yueOHoro kypca (B Tom uucie U
BHEYPOYHOH AESITETbHOCTH), YUeOHOTO MOIYIIS;

- TeMaTH4YecKOoe IJIaHMPOBAaHUE C YKa3aHUEM KOJIUYECTBA aKaJEMUYECKUX YacOB, OTBOJUMBIX Ha
OCBOEHHE KaXKJIOM TeMbI yueOHOTO MpeMeTa, y4eOHOT0 Kypca (B TOM YHCIIe BHEYPOUHOH JAesITENEHOCTH),
y4eOHOTO MOMAYNE W BO3MOXXHOCTh HCIIOJIB30BAHHUSI IO OSTOM TeMe DJIEKTPOHHBIX (IH(PPOBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SIBISIONIUXCSA y4eOHO-METOIUYECKUMH MaTepuanamMu (MyJIbTHMeIUHHbIC
MPOrPaMMBbI, JJIGKTPOHHBIE YUEOHHKH W 33JaYHHUKHU, DJICKTPOHHbIE OWOIMOTEKH, BHUPTYaIbHbBIE
nabopaTopuy, WrPOBbIE TMPOTPAMMBI, KOJUIEKIMM [HQPPOBBIX 00pa30BATENBHBIX  PECYPCOB),



HCIO0JIb3YEMBIMHU /17151 00Y4YE€HHS M BOCIIUTAHMSI Pa3JIMYHBIX TPYIII I10Jb30BATENIEH, IPEACTABICHHBIMU B
NIEKTPOHHOM (IM(PPOBOM) BHJIE M PEATU3YIOIMUMU AugaKkTudeckue Bo3moxHoctu MKT, conmepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa3zoBaHuM.»
TpeOGoBaHnus K pe3yIbTaTaM 0CBOCHHUS IPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus 10 y4eOHOMY
npeamery «@usuka»

(d1rocC 000 oT 31.05.2021 Ne 287)

JInuHOCTHBIE pe3y/IbTaThl OCBOCHUSI OCHOBHON 00pa3oBaTe/IbHOM MPOrpaMMBbl:

ITaTpuoTnuyeckoe BOCHHUTAHHE:

—IIpOSsIBJIEHUE HHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON (u3nueckoi
HAYKHU;

—II€HHOCTHOE OTHOIIEHHE K IOCTHKEHUSIM POCCUNCKUX y4&- HbIX-(PU3UKOB.

I'paxxmaHckoe U NyXOBHO-HPABCTBEHHOE BOCHHTAHHE:

—TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJEHUHU OOIIECTBEHHO- 3HAYHMMBIX U ATHUECKHUX
npo6jeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTH)KEHUMN (PU3UKUY;

—OCO3HaHHUE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHLIMIIOB B Jiesl- TEJIbHOCTH YYEHOTO.

DcTeTHnYecKOoe BOCIIUTAaHUE:!

—BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3NUECKON HayKH: €€ rap- MOHUYHOTO ITOCTPOEHHUS,
CTPOT'OCTH, TOUHOCTH, JAKOHUYHOCTHU. [JenHocmu Hay4yHo20 NO3HAHUAL.

—OCO3HaHHUE IIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHUsI TEXHOJIOTUN, Ba)KHEN- IIEW COCTABJISAIOLIEN KYJIBTYPHI;

—pa3BUTHE HAYYHOU JTI0003HATEIbHOCTH, HHTEpECA K UCCIIeIOBATEIbCKON AEsITEIbHOCTH.

DopMUPOBAHUE KYJIBTYPHhI 3I0POBbSI U DMOIIMOHAJIBLHOT O OJ1aronoIydusi:

—OCO3HaHUE IIEHHOCTH 0e30MacHOro oopasa *HU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)KHOCTH MpaBuJl 0€30MIaCHOTO MOBEJe- HUSl Ha TPAHCHOPTE, HA JOPOrax, ¢ AJIEKTPUUYECKUM U
TEIUIOBBIM 000OPYJIOBAaHUEM B JOMAIIIHUX YCIIOBUSIX;

—CchOopMHUPOBAHHOCTh HaBBbIKa pedIICKCUHU, TTPU3HAHUE CBOETO ITpaBa Ha OMIMOKY M TaKOTO K€
MpaBa y JIpyTroro 4ejioBeka.

TpynoBoe BOCIUTAHUE:

—AaKTUBHOE y4YacTHE B PEUICHUM MPAaKTUUYECKHUX 3ajaay (B pamMKax CeMbH, IIKOJIbI, TOpo/a,
Kpasi) TEXHOJOTMYECKOW M COIMaJIbHOM HampaBJIE€HHOCTH, TPEOYIOIHUX B TOM YHUCIE H
(prznyeckux 3HaHUI;

—MHTEpEC K MPAKTUUECKOMY H3Y4YEHHIO mpodeccuid, CBA3aHHBIX C (PU3UKOIAL.
DKOJIOTUYECKOE BOCHHUTAHHE:

—OpHUCHTAalMslT HAa NOpUMEHEHHE (U3HMYECKUX 3HAHUU IS PEIICHHUs 3ajad B 00JIacTh
OKpY KaloIIei cpelibl, MIIaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX IMOCIEJICTBUM IJIsI
OKpY Kalolleh cpesbl;

—OCO3HaHHE TIJI00AIbHOTO XapakTepa SKOJOTHYECKUX MPOOJIEM M IyTeH UX pelIeHUs.

Anantanyuss OOydYaromIerocsi K H3MEHSIOMIMMCS YCJIOBUSIM COILIMAIBHOU H
IIPHUPOJTHON Cpelbl:

—TMOTPEOHOCTh BO B3aMMO/ICCTBUU NP BBIMTOJIHEHNUU UCCIIEAOBAHUI U MPOEKTOB (PU3UIECKOI
HaMpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM APYTHUX;

—TIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH UY€pe3 MPAKTUUECKYIO IESATEIbHOCTB;

—TMOTPeOHOCTh B (POPMHUPOBAHUY HOBBIX 3HAHUM, B TOM 4ucie GOpMyIupoBaTh UEH, TOHSATHS,
TUTIOTE3bl O (PU3HMYECKUX OOBEKTAXH SIBICHUSX;

—O0CO3HaHue NePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH (U3UKHU;

—TJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETSHUH HOBBIX (DU3UYECKUX 3HAHUMH;

—CTpEeMJICHUE aHATU3UPOBATH U BBISBIISITH B3aUMOCBSI3H MPUPOIBI, OOIIIECTBA U SKOHOMUKH,
B TOM YHCJII€ C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUIA;

—OILIEHKa CBOMX JEHCTBUI C YYE€TOM BIHMSHHUS Ha OKPYXKAIOIUIYIO Cpeay, BO3MOXHBIX
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rJ100aJIbHBIX MOCJIEACTBUMN.

MeTal’Ipe}IMeTHble pe3yJbTaThbl:

VHuBepcabHbIE TT03HABATEIBHBIC ICHCTBHUS

bazoBrIie jJorudeckue AciicCTBUS:

—BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKU 00BEK- TOB (SIBJICHUN );

—yCTaHAaBJIMBATh CYIIECTBECHHBIN MIPU3HAK KIaCCHU(UKAIINN, OCHO- BAHUS ISl OOOOIICHUS U
CpaBHCHUS

—BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEUYMsS B pacCMarpuBac- MbIX (pakTax, JaHHBIX U
HAOJIFOJICHUSIX, OTHOCSIIUXCS K (U3UYC- CKUM SIBJICHUSIM;

—BBISBJISATh TPUYUHHO-CJICACTBEHHBIC CBSI3M MPH HW3y4YeHUH (DU3H- UYECKUX SBJICHHH U
MPOIIECCOB; JeiaTh BBIBOJIBI C MCIOJIB30BAHH-EM JICTYKTUBHBIX M HHAYKTUBHBIX YMO3aKITIOUCHUH,
BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3SIX (PU3HMYCCKUX BEIIMYHH;

—CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelleHus y4yeOHOW (u3ude- CKoM 3ajauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEeHMs, Bbl- O0p HauOojee MOAXOIALIETO C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICH- HBIX KPUTEPUEB).

Ba3zoBrle HccienoBaTeIbCKHUE NEHCTBUS:

—HCHOJb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHUS

—IIPOBOJAUTHh MO CAaMOCTOSATEIBHO COCTAaBJIEHHOMY IJIaHY OIMBIT, HE- CJOXHBIA (pu3ndyecKuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PU3UIECKOTO SIBICHUS,

—OIICHUBATh Ha IIPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIIHIO, MOJTYYCHHYIO B XOJIS
WCCJICIOBAHUS WJTH DKCIICPUMEHTA;

—CaMOCTOSITEIIEHO (POPMYJTMPOBATH OOOOIIEHHUST M BBIBOJBI IO pe- 3yJbTaTaM IPOBEAEHHOTO
HaOJIIOJICHUSI, OIBITA, UCCIICIOBAHMUS;

—POTHO3UPOBATh BO3MOXXHOE HallbHEHIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TaKXKe
BBIJBUTATH MPEAITOJIOKECHUS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pab6ora ¢ nuadopmanmeii:

—TMPUMEHSITh Pa3JIMYHBICE METOJbl, WHCTPYMEHTHI M 3alpoChl NpPU IIOUCKE U OTOOpe
nH(pOpPMAaIUN WIH JaHHBIX C YYETOM IIPEIIO- )KEHHOW YUeOHOU (pu3muecKoi 3a/1auu;

—aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH- (DOPMAITHIO PA3TUYHBIX BUIOB
" GOpM NpeICTaBICHHUS

—CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMYy TIPEACTaBIICHHUS HWHPOpPMALMU U
WLTFOCTPUPOBATH pelIaeMbIe 3aJ1a4i He- CJI0KHBIMHA CXEMaMU, JuarpaMMamMu, WHOU rpadukon
1 UX KOMOHWHAIHSIMH.

VHuBEpCabHbIE KOMMYHUKATUBHBIE ICHCTBUS

OOmieHue:

—B XO0JIe 00CYXIeHHsI y4eOHOTO MaTepuaia, pe3yJbTaToB Jadopa- TOPHBIX pabOT U MPOEKTOB
3a7]aBaTh BOIIPOCHI 110 CYIIECTBY 00-CY»KIaeMOil TEMbI U BHICKa3bIBaTh UJICU, HALIEJICHHbIE Ha pelle-
HHE 337a4M U TOJJeprKaHue OJlaroeaaTeIbHOCTH OOIIeHUS;

—COIIOCTABIISITh CBOU CYXJEHHUSI C CYXJICHHUSMU JIPYyrUX YyYacTHHU- KOB JIMaliora,
O0OHapY’>KUBATh PA3IMYKUE U CXOJCTBO MO3UIINH;

—BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TIMCbMEHHBIX TEKCTaX;

—IyOIUYHO TIPE/ICTABIATh PE3yJbTAaThl BHIMOJTHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCIIEOBAaHUS, IPOCKTA).

CoBMecTHas 1eATEIBHOCTD (COTPYAHUYECTBO):

—TOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHOW M MHAWBUIYaIbHON paboOThI NpHU
pelIeHNN KOHKPETHOM (pu3nuecKoi MpoOIeMBbl;

—IIpUHUMATH 11€JIM COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh JIEHCTBUSA MO €€ JOCTUKEHUIO:
pacrpeaensTh posit, 00CyKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHON pabOThl; 060011aTh MHEHUS
HECKOJIBKHUX JIIOJIEH;

—BBITIOJIHATH CBOIO 4YacTh pPalbOThI, JOCTUTas KAdeCTBEHHOI'O pe3yjbTara II0 CBOEMY
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HaIlpaBJICHUIO U KOOPJAMHUPYSI CBOU AEUCTBUS C IPYTUMU YJI€HAMU KOMaHbI;

—OILICHUBaTh KAa4€CTBO CBOETO BKJIAJa B OOIIMH MPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIHLHO
chopMyJIMpOBaHHBIM YYaCTHUKAMH B3a UMOJICHCTBUSI.

YHuBepcanbHbIE PETYJIATUBHBIEC NEHCTBHUS:

Camoopranuzanusi:

—BBISABIATh MPOOJIEMBI B KU3HEHHBIX M YYE€OHBIX CUTyalHsIX, TPEOYIOIIUX ISl PELICHUS
(uzmueckux 3HaHUM;

—OpUEHTUPOBATHCS B PA3JIMUHBIX MOAXOJaxX IMPUHATUS pEUIeHWH (MHAMBUAYaJIBHOE,
NPUHSATUE PELICHUS B IPYIINE, IPUHATHE pe- LIEHUI IPYMIIOit);

—CaMOCTOSITEIIBHO COCTAaBJISITh AJTOPUTM pemieHus (U3NYSCKOW 3ajJadydl WM TUIaHa
HUCCJIEOBAaHUSI C YYETOM HMEIOIIUXCA pecyp- COB M COOCTBEHHBIX BO3MOXHOCTEM,

apryMeHTHpOBATh Ipe/iara- EMbl€ BApUAHThI PELICHUH;
—JIeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpOJIb (pedaexcust)

—/1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluy U peajaraTth mnjiaH €€ U3MEHEHHUS;

—OOBSACHITh TPUYUHBI JOCTIDKCHUS (HEHOCTHIKEHUS) PE3yJIbTaTOB JACATEIBHOCTH, J1aBaTh
OLIEHKY NPHUOOPETEHHOMY OIBITY;

—BHOCUTHh KOPPEKTHBBI B JIESITEIBHOCTH (B TOM YHCJIE€ B XOJ BBIMOJHEHUS (HHU3NIECKOTO
HCCIIEIOBAaHUSI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIUXCS CHUTYalUH,

YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
—OLIEHMBATh COOTBETCTBHUE PE3YJIbTATA LEJIH U yCIOBUSIM.

OMOIIMOHATBHEIN HHTEIIIEKT:
—CTaBUTH ce0s1 Ha MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpA UJIN JIMCKYCCUH Ha HAYYHYIO TEMY,
HNOHUMAaTh MOTHBbI, HAMEPEHHUS U JOTUKY APYTOro.

[Tpunsitue ceds u Apyrux:
—Tpu3HaBaTh CBOE TIPaBO Ha OMMHOKY NpPHU pemieHnH (U3NYECKUX 3a1ad WIH B
YTBEPKICHUSIX HA HAYYHBIC TEMBI H TAKOE YK€ ITPaBO APYTOTo0.

IIpenmeTHble pe3yabTaThl:

® OCBOEHHE OOYyYArOIIMMHKCS B XOJI€ M3yUeHHUs y4yeOHOro IMpeaMeTa Hay4HbIX 3HAHWMA, YMEHUU U
croco0o0B JeicTBHM, crierupUIecKuX Al COOTBETCTBYIOIIEH MpeIMeTHOMH 00acTH;

® TPEINOCHUIKH HAYYHOTO TUIIA MBIILICHUS;

® BUJBl JICATEIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluu, MpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX CUTYalMsIX, B TOM YHCJIE MPH CO3JaHUH Y4EOHBIX U COLUATIBHBIX
MIPOEKTOB.

IIpenmerHble pe3yJabTaThl J0JKHBI 00eCIIeYNBaATD:

BbInyCKHUK Hay4YHUTCH:

e co0OmoAaTh mMpaBuiia O0€30MAaCHOCTH U OXpaHbl TpyJa MpH padoTe ¢ y4eOHBIM M JIaOOPAaTOPHBIM
obopynoBaHuEeM;

® [IOHMMATh CMBICI OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (PU3MUECKOE TeNO, (PU3MUYECKOE SBICHHE,
¢du3nyeckas BeIUYMHA, €TUHHUIIBI U3MEPEHNUS;

® pacro3HaBaThb MpPOOJEMBbI, KOTOPHIE MOXHO pPEUIMTh NP NOMOIIM (PU3UYECKUX METOOB;
aHAJIM3UPOBATh OTACIBHBIE JTalbl NPOBEIACHMUS HCCIECIOBAaHUM M HHTEPIPETUPOBATH PE3YIbTATHI
HaOJI0IEHUH U OTIBITOB;

® CTAaBUTH OINBITHI IO HCCICIOBAHHIO (I)I/I3I/I‘-IGCKI/IX SIBICHUI WX (I)I/IBI/I‘-ICCKI/IX CBOMCTB Tell 0e3
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WCIOJIb30BAHUS TPSIMBIX HM3MEPEHHI; MpH 3TOM (GOPMYIHPOBATH MPoOJIieMy/3a1ady y4eOHOTO
OKCIIEPUMEHTa; COOMpPATh YCTAHOBKY W3 TNPEAJIOKEHHOTO OOOpYAOBaHUS; MPOBOIUTH OMNBIT U
(dbopMynHpOBaTh BHIBOIKI.

[Tpumeuanue. Ilpu mpoBeneHHM HCClIEAOBaHUS (U3UUECKUX SBICHHH H3MEPHUTEIbHBIC NPUOOPHI
HCIOJIb3YIOTCSL JIMIIb KaK JaTYUKU H3MEpEeHUs (U3MUECKUX BEIMYMH. 3alHUCH MOKa3aHUM MPSIMbIX
U3MEpPEHUH B 3TOM cllyyae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MIOJIyY€HUU HAaydYHOU HHpopManuu;

® TPOBOAMTH MpPSIMbIE U3MEPEHUS (HU3NUECKUX BEIWYHMH: BPEMs, PACCTOSHUE, Macca Tesa, 00beM,
CWiia, TemIeparypa, arMocepHOe JaBJIEHHWE, BIAXHOCTb BO3[yXa, HaNpsDKEHHWE, CHJIA TOKa,
paavanroHHBIA (POH (C HCHOIB30BAHUEM J03MMETpPA); MPH ATOM BHIOMpATh ONTUMAJIbHBIA CIIOCOO
M3MEPEHUS U UCHOJIb30BaTh IPOCTEHUIINE METO/IbI OLICHKH NOTPEIIHOCTEN U3MEPEHHM.

[Ipumeuanue. Jliobas yuyeOHas mporpamMmma JoJDKHa oOecneduBaTh OBJAJACHHUE MPSIMBIMHU
U3MEpPEHUSIMU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEIUYHH.

® TPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEN (GU3NYECKHMX BEIUYMH C HUCIOJIb30BAHUEM MPSMBIX
M3MEpEHU: IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, PUKCHUPOBATH PE3YIbTATHI MOJTYYEHHON 3aBUCIMOCTH
(bu3NyecKuX BEMYHMH B BUJI€ TaOIUI U rpa(UKOB, AeNaTh BBIBOJIBI 10 pe3yJbTaTaM HCCIEI0BAHMUS;

® TIPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3UUECKUX BEJIMYMH: TPU BHITIOJHEHUH U3MEpPEHUil coOOupaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CeNys MPEI0OKEHHOW HHCTPYKIIUH, BEIUUCISATH 3HAYCHUE BEIMYMHBI
Y aHAJIU3UPOBATH MMOTYYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHU;

® aHAJIM3HPOBATh CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSIBICHHE
M3YYEHHBIX (PU3MYECKUX SBICHUI WM 3aKOHOMEPHOCTEH M MPUMEHSTh WMEIOLIUECS 3HAHMS JUIS MX
0OBACHEHMUS,

® [IOHMMATh MPUHIUIBI JEUCTBUS MAIlMH, MPUOOPOB M TEXHUUYECKHX YCTPOMNCTB, YCIOBHUS HX
0€30MacHOTO UCIOIb30BaHUS B IOBCEHEBHOM KHU3HMU;

® JICMOJb30BaTh IIPU BHITIOJHEHUH Y4€OHBIX 3a]]a4 HAyYHO-TIOMYIISIPHYIO JINTEPATYPY O PUZUUECKUX
SIBIICHUAX, CIIPABOYHBIE MaTepHAalIbl, pecypchl IHTepHET.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHUThCS:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, POTb PU3UKU 8 paCuUpeHuUu npedcmasieHul 0o
OKpYHCarowiem mupe u ee 8Kiao 8 yayuuleHue Kaiecmea HCUsHu,

® UCNnOIbL306aMb  NpUEeMbl  NOCMPOeHUs  Guauveckux Mmooenel, Noucka u GopmyIUposKu
00KA3aMeNbCme  8blOBUHYMBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHO8e OIMNUPUYECKU
VCMAHOBIIeHHBIX (PaKmos;

® (CpasHusamv MOYHOCMb UBMEPEHUs QUIUYECKUX BeIUYUH NO GeIUHUHE UX OMHOCUMENbHOU
nozpewHocmu npu NPOBeoOeHUul NPAMbIX U3MEPeHUll,

® CaAMOCMOAMENIbHO l’lpOBOdMl’l’lb KOCBEHHblE U3IMEPEHUsl U uccne0o8anus ¢M3M'-l€CKMX 6€JIU4UH C



UCNONL308AHUEM DA3IUYHBIX CHOCOD08 UBMepeHUus QuU3UYecKux GeluyuH, 6vloupams cpeocmea
U3MepeHuUst ¢ yuemom HeobXo0UMOU MOYHOCMU UZMepeHUtl, 000CHO8bIBAMb 8bIOOD CNOCOOA U3MepeHUsl,
A0eK8amHo20 NOCMABIeHHOU 3a0aye, NPOBOOUMb OYEHK) 00CMOBEPHOCIU NOTYYEHHBIX Pe3VIbmamos;

® BOCNPUHUMAMb UHGOPMAYUIO PUIUUECKO20 COOEPIHCAHUS 68 HAYYHO-NONYIAPHOU Iumepamype u
cpeocmeax maccogou UH@Gopmayul, KPUMu4ecky OYeHUBams NOJLYYeHHYI0 UHGOPMAYUIo, AHATUSUDYS ee
cooepacanue u Oanuvie 00 UCMOYHUKE UHGOpMayul,

® co30asamsv cobCmeeHHble NUCbMEHHbIE U YCIMHblE COOOWeHUs O PUIUYECKUX ABNEHUAX HA OCHOBE
HEeCKONIbKUX UCMOYHUKOS UHPOpMAYULU, CONpoBOHCOAmMd BbICMYNIEHUE Npe3eHmayuel, yuumoledas
0cobenHoCcmu ayoumopuu c6epCmHUKOS.

Mexannuyeckue siBJeHUsI

BbInyckHUK HAYYHTCSH:

® pacro3HaBaTh MEXAaHWYECKUE SIBJICHHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBHUS TPOTEKAHWUS JTHUX SBJICHHI: PaBHOMEPHOE M HEPABHOMEPHOE JIBIKEHUE,
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJMHEWHOE JBW)KCHHE, OTHOCHTEIHLHOCTh MEXaHHYECKOTO
JMBIDKCHUS, CBOOOJHOE TIaJieHue TeJl, PABHOMEPHOE JBIDKCHHE IO OKPYKHOCTH, WHEPIHS,
B3aMMOJICHICTBUE TEJ, PEaKTUBHOE JIBIDKCHHE, Tepeada JTaBJIICHUs] TBEPIABIMHU TEIaMH, YKHIAKOCTSIMH U
razamu, aTMoc(epHoe 1aBiieHuE, IUIaBaHKe TeJl, PABHOBECHE TBEPABIX TeJl, UMEIOIIUX 3aKPEIICHHYIO OCh
BpalleHus1, KojaebareapHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JIBIDKCHHE (3BYK);

® OMNUCHIBATh H3YYEHHBIE CBOICTBA Tl M MEXaHUYECKHE SBJICHHS, HCIONb3yd (U3NYECKUE
BEJIMYMHBI: MYTh, IEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, Mepuoj oOpalleHus, Macca Tela, MIOTHOCTh
BEIIECTBA, CHJIA (CHUJIA TSHKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHUS ), AaBJIEHUE, UMITYJIbC Tela, KHHETHYeCKast
SHeprusi, MOTEHIMAJbHAS DSHEPrus, MexaHudeckas paborta, MexaHuyeckas MoiHocTh, KIIJ mpu
COBEpUICHUH pabOThl C MCMOJIb30BAaHHEM IPOCTOTO MEXaHW3Ma, CHja TPEHHS, aMIUIMTYJa, Mepuos U
yacToTa KoJieOaHWU, AJMHA BOJHBI M CKOPOCTh €€ pPAacIpOCTpaHEeHMs; MPH OMHCAHUM IPABHIBLHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEIWYHH, UX O0O3HAUEHUS W EIUHHIIBI W3MEpEeHUs,
HaxXOJUTh (DOPMYIIbI, CBS3BIBAIOLIME MAHHYIO (U3WYECKYI0 BEIHMYMHY C JPYTUMU BEIUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3MUECKON BEIIUYUHBL;

® aHANM3HPOBATh CBOMCTBA TeNl, MEXaHWYECKUE SIBIICHUS U MPOIIECCHI, HCMONb3yd (U3NUYECKUE
3aKOHBI: 3aKOH COXPAHEHHUs SHEpPruH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUI CYNEPHO3ULIMHU CHIT
(HaxoxneHue paBHozewcTBytomiei cuibl), I, I u Il 3akonsl HeloToHa, 3aKOH COXpaHEHHUS WMMYIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxume/a; mpyu STOM pa3IuvaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA
U €r0 MaTeMaTH4eCKOE BbIPAXKEHUE;

® pa3nIuyaTh OCHOBHBIE TMPHU3HAKA H3YyYCHHBIX (PU3UYECKHX MOJIeNel: MaTepuaibHas TOYKa,
HMHEepLHUaIbHas CUCTEMA OTCUETA;

¢ pClIaTh 3aa4u, UCIOJIb3Ys (I)I/ISI/I‘-IGCKI/IG 3aKOHbI (3aKOH COXpaHCHU SHCPIruu, 3aKOH BCCMUPHOTO



TAroTeHus1, npuHuun cyneprnosuuuu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs UMILYJIbCA,
3akoH I'yka, 3akon Ilackans, 3akoH Apxumena) u (GopMysbl, CBA3BIBAIOIINE (PU3UUYECKUE BEINUHHBI
(yTh, CKOpOCTB, YCKOpEHHE, Macca Tella, IUIOTHOCTh BEIECTBA, CUJA, JABJICHUE, MMITYJbC Tela,
KUHETHYECKasi HEPrus, MOTEHIMAJIbHAs SHEPrusi, MexaHuyeckas paboTa, MEXaHWYeCKas MOIIHOCTD,
KIIJ npocroro mexaHusma, cuja TPEHHS CKOJBKEHUS, KOOQ(OUIMEHT TPEHHUS, aMIUTUTY/a, IEPUOI U
94acToTa KOJIeOaH!id, JJTHHA BOJHBI M CKOPOCTh €€ PaCIpPOCTPAHEHHs): Ha OCHOBE aHAJIN3a YCIOBHS 3a/1a41
3alUCBIBATh KPATKOE YCIIOBHUE, BBLACIATH (PU3MUECKHE BEIMYUHBI, 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE
IUISL €€ PEUICHHUs, TPOBOJIUTH PACUETHI M OICHUBATH PEATHHOCTH IMOIYYEHHOTO 3HAYCHHUS (PU3HMUECKOU
BEJIMYUHBI.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306aMb 3HAHUS O MEXAHUYECKUX SNIeHUAX 8 NOBCEOHEBHOU MHCU3HU O/ 0OecneyeHus:
bezonacnocmu npu obpawjenuu ¢ npudoOpamu U MeXHUYeCKUMU YCMPOUcmeamu, Ol COXPAHEHUs.
300p08bs U COONOOEHUS HOPM IKOIO02UUECKO20 NOBEOeHUsL 8 OKpYJcaroujeli cpede; npusooUums npumepbl
NPAKMUYECKO20 UCNONb308AHUS PUUYECKUX 3HAHUU O MEeXAHUYECKUX ABIEHUSAX U PUIULECKUX 3AKOHAX,
npumMepvl  UCHOIb308AHUS  B0300HOGNAEMbBIX UCMOYHUKOE OSHEP2UU; IKOIOSUYECKUX NOCIe0CMBUll
UCCIe008aHUSL KOCMUYECKO20 NPOCMPAHCME,

® pazIuyams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6ceobwull xapakmep
@PyHOAMEHMATILHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MEXAHUYECKOL SHep2Uull, 3aKOH COXPAHEeHUs. UMNYIbCd,
3aKOH BCEMUPHO20 MA20MEHUA) U O02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOoH08 (3akoH [yka,
Apxumeoa u op.);

®  HAX00UMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue Yu3uULecKyr0 MoOelb, paspeuams npooiemy KaKk
HAa OCHOBE UMEIOWUXCS 3HAHULL N0 MEeXaHUKe ¢ UCNOIb308aHUeM MAMeMamuyecko20 annapama, maxk u
npu NOMoOwU Memoo08 OYeHKIU.

TensioBble sIBJICHUSA

BbInyCKHUK HAY4YHUTCH:

® pacI03HaBaTh TEIJIOBbIC SIBIICHUS U OOBSICHATH Ha 0a3e MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOWCTBA
WIM YCJOBHUS MPOTEKaHUs 3TUX sBIeHWM: auddysus, m3MeHeHue oObeMa Teld NpU HarpeBaHUU
(oxmaxkaeHnun), OoJjblias CXKHUMAEMOCTh T'a30B, Majas CKUMaeMOCTh >KUAKOCTEH W TBEPABIX TEll,
TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHAEHCAllUs, MJIaBJIeHHe, KPUCTAJUIU3alus, KUIIEHHE, BJIAXXHOCTh
BO3/lyXa, pa3jiMyHble CIOCOOBI Terulonepenaud (TEMIONPOBOJHOCTb, KOHBEKIHs, U3JIyueHHe),
arperaTHbIE COCTOSIHUS BEILLECTBA, MOTJIOIIEHUE SHEPTUH ITPU UCTIAPEHUH KHUIKOCTH U BBIJICIICHHUE €€ PU
KOHJICHCAIIUU T1apa, 3aBUCUMOCTh TEMIIePAaTyphbl KUTIEHUS OT JaBJICHUS;

® OIUCHIBATh U3YUYCHHBIC CBOMCTBA TEJ M TEIJIOBBIE SIBICHHS, HCIOJB3YSd (PU3NUECKUE BEITUYUHBI:
KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPT s, TEMIIEpaTypa, yAeIbHasl TEIJI0EMKOCTb BEeIECTBa, yIeIbHas
TEIJIOTa IUIABJICHUS, YZAeJIbHAs TeloTa MapooOpa3oBaHMs, Y/AENbHAas TEIJIOTa CrOpPaHUs TOIJIHMBA,

KOZ—)(I)(bI/IL[I/ICHT IOJIE3HOTO ACHCTBHUS TEILIOBOTO ABUTATCIIA;, HPU OIMHCAHUU TMPABUIIBHO TPAKTOBATH
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(U3HYECKUN CMBICI HCIOJIb3YEMBIX BEIMYHMH, WX O0OO3HAYCHUS M CIUHUIBI M3MEPEHUs, HAXOIUTh
(GopMyIibl, CBS3BIBAIONIME JAaHHYH (DU3MYECKYI0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, BBIYUCIATH
3HauUeHUE (PUINICCKON BEITMYHHEI;

® aHaIM3MPOBATH CBOICTBA TEJ, TEIUIOBBIC SBJICHUS U MPOLECCHI, HCIIONb3YS OCHOBHBIC MOJIOKCHHS
aTOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOSHHH BEIIECTBA M 3aKOH COXPAHEHUS SHEPTHUH;

® pa3nuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (PU3MUECKHX MOJAEICH CTPOSHHS Ta30B, )KUIKOCTEH U
TBEPIBIX TEI;

® TIPUBOJUTH MPUMEPHI MPAKTUICCKOTO HCIIOJIb30BaHUS (DU3MUCCKUX 3HAHUH O TEIUIOBBIX SBICHUSIX;

® pemaTth 3a/add, MUCHOJB3YS 3aKOH COXPAaHEHWS PHEPTUU B TEIUIOBBIX Ipoleccax u (HOpMYIbI,
CBSI3bIBAIOIINE (PM3WYECKHE BETMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEpaTypa, yIeIbHas TEIUIOEMKOCTh
BEIIECTBA, Y/ENbHAs TEIUIOTAa IUIABJICHUS, yIeNbHAas TEIUIOTa MapooOpa3oBaHUs, yaelbHas TEIuioTa
CropaHus TOIUIMBA, KO3(PUIMEHT MOJE3HOro ACWUCTBUS TEIJIOBOIO JIBUraTelis): Ha OCHOBE aHall3a
YCIIOBHSI 33/Ia4H 3aIHCHIBATh KPATKOE YCIOBHE, BBIIEIATh (GU3NIECKHAE BETHIUHBI, 3aKOHBI H ()OPMYJIBI,
HEOOXOMMBIE JUTSI €€ PEHICHHUs, TPOBOIUTH PACUETHI M OIIEHUBATH PEATbHOCTH TOJTYYEHHOTO 3HAUYCHUS
(hMBUYIECKOM BETMYHUHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUS O MENI0BbIX SBNEHUAX 6 MNOBCEOHEBHOU JCU3HU Olisi 0becneueHus
bezonacnocmu npu obpawjeHuu ¢ NpuOOPAMU U MEXHUUECKUMU YCMPOUCMEAMU, Ol COXPAHEHUs
300p08bs U COONOOEHUS HOPM IKOIO02UUECKO20 NOBEOeHUsl 8 OKpYJIcaroujeli cpede; npusooums npumepbl
9KONOSUYECKUX — NOCAeOCmBULl  pabomel  O0gueameneil  BHYMPEHHe20  C2OPAHUs,  MENnlo8blX U
2UOPOINEKMPOCMAHYULL,

® paziuuamv CpaHuybl NPUMEHUMOCMU (QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull Xapakmep
PYHOAMEHMANbHBIX PUBUYECKUX 3AKOHO8 (3AKOH COXPAHeHUsl 3Hepeul 6 Mennio8blX npoyeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

® HAXOOUMb A0EK8AMHYI0 NPEONIOANCEHHOU 3a0aue uauUyecKyro Mooelsb, papeulams npooiemy Kax
HA OCHOB8E UMEIOWUXCSL 3HAHULL O MENJLOBbIX SGIEHUSAX C UCTONIb308AHUEM MAMEMAMUYeCcKo20 annapama,
Max u npu NOMouU Memooo8 OYeHKU.

DJIeKTprYecKre U MATHUTHbBIE SIBJICHUS

BhinycKHHUK HAy4YHTCS:

® pAaCIO3HABaTh YICKTPOMATHUTHBIE SIBICHUS U OOBSICHATH HAa OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS TMPOTEKAHHs ITUX SIBICHUH: AJIEKTpU3ALUS TeJ, B3aUMOJACWUCTBHE 3apsoB,
ANIEKTPUYECKHI TOK U €ro JeicTBHS (TEMIOBOE, XUMUYECKOE, MATHUTHOE), B3aUMOJICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAST HHIYKIIHS, JEMCTBHE MAarHUTHOTO TMOJIS HA TPOBOJAHUK C TOKOM U Ha ABMKYIIYIOCS
3apsHKEHHYIO0 YaCTHILY, ACHCTBUE AJIEKTPUUECKOTO IOl Ha 3apsSKEHHYIO YacTHUILy, SJIEKTPOMAarHUTHBIE

BOJIHBI, HpﬂMOJ’IHHCfIHOC pacinpoCTpaHCHUC CBCTA, OTPAKCHUEC U ITPECIIOMJICHUEC CBCTA, AUCTICPCUSA CBECTA.
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® COCTaBIISITh CXEMBbI JICKTPUUECKUX LIETICH C MOCIeI0BaTEeIbHBIM M MapaICIbHBIM COCTUHEHUEM
3IIEMEHTOB, pa3inyast yCIOBHbIE 0003HAYCHHUS DIIEMEHTOB HIEKTPUYECKHX Lenel (MICTOYHUK TOKA, KITF0Y,
PE3UCTOP, PEOCTaT, JAMIIOUKA, aMIIEPMETP, BOJIBTMETD).

® ICIIOJIb30BAaTh ONTHYECKHE CXEMBI JUIS TOCTPOCHUS H300paXEHWH B IUIOCKOM 3€pKalie |
coOuparorieii JuH3E.

® OIMCHIBATh M3YYCHHBIC CBOICTBA TEJ W AJIEKTPOMArHUTHBIE SIBIICHUS, WCHOJB3Ys (H3UUECKUE
BEIMYUHBL: DJCKTPUYECKUN 3apsil, CHUJa TOKa, OJIEKTPUYECKOe HANpsDKEHUe, JIIEKTPUYECKOoe
COIIPOTHUBIICHHUE, yIECIHFHOE CONPOTUBIICHUE BEIIECTBA, Pab0OTa IEKTPHUUECKOTO MOJIsl, MOIIHOCTh TOKA,
(OKyCHOE paccTOSTHHE M ONTHYECKAs CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI U
94acTOTa CBETAa; MPH OMUCAHWU BEPHO TPAKTOBATh (PM3UYECKUH CMBICI HCIOJIB3YEMBIX BEIHUYWH, MX
00O3HaueHHWsI W EAWHUIBI W3MEpPEHHs; HaXOIWTh (OPMYIbI, CBS3BIBAIONINE TAHHYIO (PH3HUECKYIO
BEJIMYUHY C JPYTUMH BETUINHAMH.

® aHaIM3MPOBATH CBOMCTBA TEJl, YIEKTPOMATrHUTHBIE SBJICHUS W TPOIIECCHI, UCTIOB3Ys (PH3HUECKUE
3aKOHBI: 3aKOH COXpPAHEHHS DIIEKTPUYECKOTO 3apsjaa, 3akoH Oma ais ydacTka menw, 3akoH JIkoyis-
JleHna, 3aK0OH MPSIMOJIMHEIHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOH OTPAYKECHUS CBETA, 3aKOH MPEIIOMIICHHS
CBETa; IPU ATOM pa3IHyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €TO0 MAaTEMAaTHIECKOE BEIpAKCHHUE.

® IIPUBOJUTH IPUMEPHI MPAKTHUECKOTO MCIIOJIL30BAHMS (U3MUECKUX 3HAHUK O JIEKTPOMAarHUTHBIX
SIBJICHUSX

e pemath 3a/1a4M, UCTIONB3Ys (r3ndeckue 3aKoHbI (3akoH OMa I ydacTKa Ienu, 3aKoH JKoyrs-
JleH1a, 3aKOH MPSIMOJIMHEIHOTO PacIpOCTPAHEHHUS CBETA, 3aKOH OTPAKEHHSI CBETA, 3aKOH MPEIOMIICHUS
cBera) U (HOpPMyIIbl, CBA3BIBAaMONINE (pU3NYECKUE BEIMYMHBI (CHJIA TOKA, HJIEKTPHUYECKOE HANpsDKEHHUE,
ANEKTPUUECKOE CONPOTHBIICHHE, YJACIHHOE CONMPOTHBIICHHE BEUIECTBA, Pab0OTa IEKTPHUYECKOTO IO,
MOIIHOCTB TOKa, (POKYCHOE PACCTOSHHE M ONTUYECKAst CHJIA JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH,
JUIMHAa BOJIHBI M 4YacTOTa CBeTa, (OPMYNbl pacdyera »HICKTPHUECKOTO COMPOTHBICHUS MpPHU
MOCJIEZIOBATEIbHOM M MapaUIeIbHOM COSIMHEHUH MPOBOJIHUKOB): Ha OCHOBE aHAJIM3a YCIOBHS 33/1a41
3aIKChIBaTh KPATKOE YCIOBHE, BBIACIATH (DU3MUECKUE BEITMUUHBI, 3aKOHBI B (POPMYIIBI, HEOOXOANMBIE
IUISl €€ PEUICHUs], IPOBOUTh PacyeThl U OLIEHUBATH PEATLHOCTH MOJYYEHHOTO 3HAUYCHHS (PU3NUECKON
BEJINYMHBI.

BbInyCKHHUK MOJYYHT BO3MOKHOCTH HAYYHThCH:

® UCNONBL3068AMb 3HAHUS 00 INEKMPOMACHUMHBIX SGNEHUAX 8 NOBCEOHEBHOU HCUZHU OJisl 0becneyerus
bezonacHocmu npu oopaweHuu ¢ npubopamu U MeXHUYecKUMU YCmpoucmeamu, Ol COXPAHeHUs
300p06bs U CODNOOEHUSA HOPM IKOIOSUUECKO20 NOBEOeHUs 8 OKpYcaloujell cpede;, npusooums npumepsl
BNUAHUSA DTIEKMPOMASHUMHBIX U3TLYYEHUL HA JICUBLIE OPSAHUSMbL,

® paziuuamv 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6CeoOwull xapakmep

qbdeaMEHmaﬂbelx 34KOHO6 (S’CIKOH COXPAHEHUSl INEeKMPUYEeCKo20 3apﬂ0a) U O0cpaHuU4YeHHoCmb
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UCNOIb308AHUS YACMHBIX 3aKOH08 (3akon Oma 01s yuacmka yenu, 3akoH [coynsa-Jlenya u op.);

® UCNONBL306AMb  NpUEMbl  NOCMPOEHUs  PUIUYECKUX MOOeel, Noucka u  @GopmyIuposKu
00KA3amenbCme  GblOBUHYMBIX 2UNOme3 U Meopemudeckux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNEHHBIX PaKmos;

® HAXOOUMb A0EKBAMHYIO NPEONIONCEHHOU 3a0aue Pu3UYecKylo Mooelb, papeulams npoonemy KaxK
HA OCHOB8E UMEIOUUXCSL 3HAHULL 00 JNIeKIMPOMASHUMMHBIX ABTIEHUAX C UCNOIb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

KBaHTOBBIE AIBIEHUSA

BbInycKHUK HAYYHTCSI:

® pAacCIlO3HABAaTh KBAHTOBBIC SIBJICHHS M OOBSACHAThL HA OCHOBE HMMEIOIIUXCS 3HAHWNA OCHOBHBIC
CBOWCTBA WJIM YCIIOBUS TIPOTCKAHUS 3TUX SBIICHUI: €CTECTBEHHAS M MCKYCCTBEHHAs PaJMOaKTHBHOCTD,
-, B- 1 y-M3TydeHus, BOSHUKHOBEHHUE JIMHEHIATOTO CIICKTPa U3ITyICHHS aTOMa;

® OIKCHIBATh H3yUCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3Ys (PHU3UUECKHE BEIMIMHBI: MACCOBOE YHCIIO,
3apsA0BOE YHCJIO, MEPHUOJT IMOJIypaciaaa, Heprus (POTOHOB; NMPU ONMUCAHWHM MPABWIBHO TPAKTOBATH
(U3HYECKUH CMBICIT HCIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUCHUS W CIUHHIIBI U3MEPCHHS; HaXOJHUTh
(GopMyITbI, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYHWHY C JPYIUMH BEIWYWHAMH, BBIYUCIATH
3Ha4YeHUE (PU3NICCKON BEITMUNHBL;

® aHaIM3WPOBATH KBAHTOBBIC SIBIICHHS, WCIOJb3ysd (QHU3UUYECKUE 3aKOHBI W TOCTYJAThl: 3aKOH
COXpaHECHHS SHEPTHH, 3aKOH COXPAHECHHUS AIIEKTPUIECKOTO 3apsisia, 3aKOH COXPAHEHHUsI MacCOBOTO YHUCIIa,
3aKOHOMEPHOCTH W3JIy4CHHS U TIOTJIOIICHUS CBETa aTOMOM, IPH 3TOM pa3JIi4aTh CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHA M €r0 MaTEMATHIECKOE BHIPAKCHHE;

® pa3juyaTh OCHOBHBIC MPU3HAKY IJIAHETAPHOW MOJICTN aTOMa, HYKIIOHHON MOJIEIH aTOMHOTO Si/1pa;

® [PUBOJUTH IPUMEPHI IPOSIBIICHUS B IIPUPOJIC U MPAKTHYECKOTO MCIIOJIL30BAHUS PAIHOAKTUBHOCTH,
SIICPHBIX U TEPMOSIIEPHBIX PEaKIUii, CIEKTPaIbHOTO aHAIH3A.

BbINyCKHHK MOJYYHT BO3MOKHOCTH HAYYHThCS:

® UCNONBL306AMb NOLYYEHHbIE 3HAHUS 68 NOBCEOHEGHOU JICUSHU Npu obpaweHuu ¢ npubopamu u
MEXHUYECKUMU  YCMPOUCMEAMU  (CYUEMYUK UOHUSUPYIOWUX dacmuy, O003umemp), Ol COXPAHeHUsl
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKpYIcalowell cpeoe;

® COOMHOCUMDb IHEPIUIO CE53U AMOMHBIX 510ep C 0eheKmMOoM MACChL;

® NPUBOOUMb NPUMEPHL GIUAHUSL PAOUOAKMUBHBIX UZIYUEHUL HA JHCUBbIE OP2SAHUBMbL, NOHUMANMDb
NPUHYUN Oeticmeusi O03UMempa U pasiuiams YCio8us €20 UCHOb308aAHUS,

® NOHUMAMb  9KONO2UYECKUEe  NPOOIeMbl,  GOZHUKANOWUE NPU  UCNOIb308AHUU  AMOMHBIX
INEKMPOCMAanyull, U NYMu peuleHus SMux npoodnem, NepcneKkmugvl UCHOIb308AHUSA YNPABIIAEMO20
MepMOsI0epHO20 CUHmMe3d.

DJIeMEeHTBI ACTPOHOMMH

12



BhInycKHUK HAYYHTCS:

e yKa3bpiBaTh Ha3BaHUs UiaHEeT COJHEYHOW CHUCTEMBI; pa3indaTh OCHOBHBIC MPU3HAKH CYTOYHOTO
BpallIeHUs 3Be3THOTO HeOa, nBrkerws JIyasr, CONHIIA U TIAHET OTHOCUTEIILHO 3BE3/T;

® TIOHUMAThH PATHYUS MKy TEIUOICHTPUICCKON U TEOI[EHTPUYCCKON CHCTEMaMU MHPA;

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® yKazwieams oowWUe C8OUCMBA U OMAUYUSL NIIAHEN 3eMHOU 2PYNNbL U NIAHEM-2U2AHMO8, MAlbIX mejl
ConneuHoti cucmemvl u OOILUWUX NIAHENM, NONb308AMbCSA KAPMOU 36€30H020 Heba npu HAOAI0OEHUSIX
36e30H020 Heba;

®  pA3IUUAMb OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, ysem, memnepamypa) COOmHOCUmMs yeem
36€30bl C ee meMnepamypotl;

® paznuuams eunomesvi 0 npoucxoxcoeruu CorHeyHou cucmembl.

IIpeaMeTHBIMM pe3yJbTaTAMHU M3YUYeHHUs1 Kypca «@Pu3nka» B 7-M Kjacce siBJISIIOTCSA
dopmupoBaHue ciaexyOUUX YMEHUI.

Yuanuecsi 10J1KHbI 3HATH/TIOHUMATD !

e CMBICT TIOHATHH: (uU3MYeCKOoe sBIEHWE, (U3UYECKUN 3aKOH, (U3NUYECKHE BEITHYMHBI,
B3aHUMOJICHCTBHE;

e CMBICT (PU3WYECKUX BEIMYMH: IMYTh, CKOPOCTh, Macca, IUIOTHOCTh, CHJIA, JaBJICHHWE, paboTa,
MOIITHOCTh, KHHETHYECKAsI YHEPTUsI, TOTCHIIMATbHAS YHEPTUsI, KOIPPHUIIUEHT T0JIE3HOTO JICUCTBUS;

e cMbICT Guzndeckux 3akoHOB: [Tackans, Apxumena, ['yka.

Yuammuecsi 10JIKHbI YMeTh:

e coOupaTb YCTAaHOBKH MJIsi AKCIEPUMEHTA MO ONHCAHMIO, PUCYHKY U TPOBOJUTH HAOMIONEHUS
W3y4aeMbIX SBJICHUN;

e U3MEpATH Maccy, 00bEM, CHITY TSDKECTH, PACCTOSIHUE; ITPEJICTABIATH Pe3yIbTaThl U3MEPEHUN B BUIE
TaOJIUL, BBISBIISTH SMIUPUYECKUE 3aBUCUMOCTH;

e O0OBSACHATH PE3yNbTAaThl HAOIIOACHUN U HKCIIEPUMEHTOB;

e MPUMEHSTh OKCIEPUMEHTAJIbHBIE pE3yabTaThl JJIi MpelICKa3aHus 3HAUYEHUS BEJIUYMH,
XapaKTepU3YIOMIKX X0 (PU3NUECKUX SBICHUII;

e BBIPAXKATh PE3yJIbTAThl U3MEPEHUN U pacU€TOB B eIMHULIAX MeXAyHAPOIHONU CUCTEMBIL;

e pelaTh 33J]a4d Ha MPUMEHEHHE U3YYEHHBIX 3aKOHOB;

e TPHUBOJUTH MPUMEPHI IPAKTHUECKOTO HCIIOIH30BaHUS (PUINIECKUX 3aKOHOB;

e HCIOJIb30BaTh MNPUOOPETEHHBIE 3HAHMS W YMEHHS B MPAKTUYECKOH JEesATeNbHOCTH U B
MTOBCETHEBHOM KH3HHU.

IlpenMeTHBIMHU pe3yabTaTaMu H3yYeHHus Kypca «@u3uku» B 8-M Kiacce ABJIASIOTCS
(¢opmupoBaHue cJieAyIOIUX YMEHUIA.

3HATH/TIOHUMATD.

e CMBICT TMOHATUM: TEIJIOBOE JABWXKEHHUE, TeIUIoNnepenaya, TEerIONpPOBOAHOCTb, KOHBEKIUS,
U3ITy4YeHUE, arperaTHoe COCTOsiHHME, (Da30BBIN Mepexoi. IJICKTPUUECKUN 3apsf, dIEKTpUUECKOoe MOoIe,
MIPOBOJIHUK, MOJIYIIPOBOJHUK M IUAJIEKTPUK, XUMHUYECKUH SJIEMEHT, aTOM M aTOMHOE sApO, MPOTOH,
HEWUTPOH, AIIEKTpUUECKasl CUJIa, UOH, IEKTPUUECKas LeNb U CXeMa, TOYEUHbI UCTOYHUK CBETA, IMOJIe
3peHusi, aKKOMOJallus, 3€pKalo, TEeHb, 3aTMEHHE, ONTHYeCKas OCh, (OKYC, ONTHYECKHH LIEHTD,
OMU30PYKOCTh U JAIbHO30PKOCTh. MArHUTHOE TOJIE, MATHUTHBIE CHJIOBBIC JTMHHUH, TIOCTOSIHHBIM MarHur,
MarHuTHBIN HOJIOC.

e CMBICH (PHU3MYECKUX BEITUYHMH: BHYTPEHHSISI DHEPrusi, KOJIMYECTBO TEIUIOTHI, YyAeIbHas Te-
IJIOEMKOCTh BEIIECTBA, yJeNbHAs TEIJIOTa CrOpaHMs TOIUIMBA, yIENbHAs TEIJIOTa MapooOpa3oBaHUs,
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yAacibHasg TCIUIOTA IIJIABJICHUA, TCEMIICpAaTypa KUIICHHA, TCEMIICpaTypa IIJIABJICHUA, BJIAKHOCTD,
BHGKTpI/I‘-IeCKI/Iﬁ 3apsad, CHJia TOKA, HAIPSOKCHUC, COMMPOTHUBICHUC, YACIBbHOC COIIPOTHUBIICHUC, pa60Ta n
MOIIHOCTD TOKA, YIJibl NAACHUWA, OTPAKCHU A, IPCITIOMIICHHA, (bOKyCHOC pacCToOAHUC, ONITUYCCKAA CUJIA.

e CMBICH (PHU3UYECKUX 3aKOHOB: COXPAaHEHUS DHEPrUU B TEIUIOBBIX MPOIECCAX, COXPAHCHHUS
ANEKTPUUECKOTO 3apsana, OMa ajs yyacTka 3JjeKkTpudeckoil nenu, xkoynsa-Jlenuna, 3akon Amnepa,
3aKOH NMPSMOJINHEHHOT0 PACTIPOCTPAHEHHUS CBETA, 3AKOHbI OTPAYKEeHHS U MPeJIOMJIEHUS CBeTA.

Yuammecsi 10JIKHbI YMeTh:

e OIHKCBHIBATH M OOBICHATH (DU3MYECKUE SIBJICHUSA: TEIUIOTPOBOIHOCTh, KOHBEKIUIO, H3IIy4CHHE,
UCIApEeHHEe, KOHJAEHCALMIO, KUIIEHWE, IUIABICHHUE, KPUCTAJUIM3ALMIO, DJJEKTPU3AIUI0  Tel,
B3aUMO/ICHCTBUE IIEKTPUUYECKUX 3apAJ0B, B3aUMOJEHCTBIE MarHUTOB, IEHCTBUE MarHUTHOTO IOJIST Ha
MIPOBOJIHUK C TOKOM, TEIJIOBOE JEUCTBUE TOKA, OTPAXKEHUE, IPETIOMIICHUE CBETA;

e HCIOJIb30BaTh (QU3MYecKre NpUOOpbl M HU3MEPHUTENbHbIE WHCTPYMEHTHI JUIsl H3MEPEHHs
(u3NYECKUX BEJIMYUH: TEMIEPATyphl, BIAXXHOCTU BO3/yXa, CUJIbl TOKA, HAIPSKEHUS, JIEKTPUUECKOTO
COINPOTUBIIEHUS, paOOTHI U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA;

e IMIPEJCTAaBIIATH PE3yAbTaThl U3MEPEHU C MOMOILBIO TAOIUL, TPaQUKOB U BBISBIATH HA 3TOM OCHOBE
SMIUPUYECKUE 3aBUCUMOCTHU: TEMIIEPATYpPhI OCTHIBAIOILIETO TEJIA OT BPEMEHH, CUJIbl TOKA OT HANPSKEHUS
Ha y4yacTKe ILIeTH, yIiia OTPa)KEeHUs OT yriia MaJeHHsl CBEeTa, yriia MPeJoOMIICHUS OT yIJia MaJeHHsl CBETa;

e BBIPAXKaTh PE3yJIbTAaThl U3MEPEHUN U pacUeTOB B eMHUIIAX MeXTyHapOAHOM CUCTEMBI;

e MPHUBOJUTH MPHUMEPHl MPAKTHYECKOTO KCIOIb30BaHUsS (U3NYECKUX 3HAHUKW O TEIJIOBBIX,
AJIEKTPOMArHUTHBIX SIBJICHUSIX;

e pelaTh 33Jja4d Ha MPUMEHEHNE U3YUeHHBIX (PU3MUECKUX 3aKOHOB.

IIpeaMeTHBIMH pe3yJabTATAMHU M3Y4YeHHUs Kypca «@Pu3nka» B 9-m kiacce
ABJSAIOTCA GopMHUPOBaHHE CIEAYIONIAX YMEHUI.

Yyammuecst 10/15KHbI 3HATH/TIOHUMATh:

e CMBICT MOHATUH: MAarHUTHOE IIOJI€, aTOM, aTOMHOE SIpO, PaJUOAKTUBHOCTb, MOHU3HPYIOIINE
M3JIy4€HHS; OTHOCUTEIBbHOCTh MEXaHUYECKOTO IBMXKEHUS, TPAEKTOPUS, HHEPLUAIbHAs CUCTEMA OTCYETA,
HMCKYCCTBEHHBIM CIYTHUK, 3aMKHYTas CUCTEMAa. BHYTPEHHHUE CHUJIbl, MATEMATHYECKUI MasATHHUK, 3BYK.
M30TOIl, HYKJIOH;

e CMBICH (U3MYECKMX BEJIMYUH: MAarHUTHas HWHAYKLIHS, MArHUTHBI TOTOK, JHEPIus
3JIEKTPOMAarHUTHOIO TOJI, MEPEMELIECHNE, MPOEKIHs BEKTOPA, MYTh, CKOPOCTh, YCKOPEHUE, YCKOPEHUE
CBOOOJHOTO TMaJCHMS], LIEHTPOCTPEMUTEIbHOE YCKOpPEHHE, CUjla, cuja TSHKECTH, Macca, Bec TeJa,
UMITYJIbC, NIEPHO/I, YAaCTOTA. aMIUINTY1a, (a3a, JUIMHA BOJIHBI, CKOPOCTb BOJIHBI, SHEPTHsI CBS3H, Ae(PEKT
Mmacc.

e CMBICH (U3NYECKUX 3aKOHOB: YpaBHEHHs KHHEMaTUKH, 3aKOHbl HpioToHa (mepBblii, BTOPOii,
TPETHI1), 3aKOH BCEMUPHOTO TATOTEHUSI, 3aKOH COXPAHEHUS UMITYJIbCa, PUHIUI

e OTHOCUTENILHOCTH ['anmuies, 3aKOHBI FapMOHUYECKHX KOJeOaHUM, MpaBUIIO JIEBOM PYKH, 3aKOH
3NIEKTPOMAarHUTHOM MHIAYKIUY, TpaBuio JleHna, 3aKkoH paOaKTUBHOTO pacnajia.

Yuanmecsi 10JKHbI YMETh
e coOupaTh YCTaHOBKHM MJIsi AKCIEPUMEHTa IO OMHCAHWIO, PUCYHKY U TPOBOJUTH HAOIIOACHUS

U3y4aeMbIX SIBJICHUIA;

e U3MEpATh CUIIYy TSDKECTH, PAcCTOSHHUE; MPEACTaBIATh pe3yiabTaThl M3MEpEeHuil B BHJE TaOiMIL,
BBISBIIATh OMIIMPUYECKHUE 3aBUCUMOCTH;

e OOBSICHATH pe3yabTaThl HAOMIOACHUHN U SKCIIEPUMEHTOB;

e TPUMEHATh OKCHEPUMEHTANbHbIE pPE3yNbTaThl Ul MpeJACKa3aHWs 3HA4YeHUs  BEJIUYMH,
XapaKTePU3YIOIUX X0 (PU3MUECKUX SIBICHUH;

e BBIPAXKATh PE3YJIbTAThl U3MEPEHUI U PACUE€TOB B €IMHNULIAX MeXTyHApOJHONW CUCTEMBI;

e pelIaTh 3aJa4d HA IPUMEHEHHUE U3YUEHHBIX 3aKOHOB;

e TIPUBOJUTH MPUMEPHI IPAKTUYECKOTO UCIOIB30BaHUS (PU3NUECKUX 3aKOHOB;

e HCIOJIb30BaTh NpPUOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOM JESITEeIbHOCTH M B
IIOBCEHEBHOM KM3HHU.
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Conepxanue yueOHoro npeamera «®@usuka» 7 kiacc 70 yacon

7 kiacce

(70 gacos, 2 yaca B HEJIEJIO)

I. BBenenue (6 uaca)

[Ipenmer u MeTonabl (U3MKH. OKCIEPUMEHTAIBHBIM METOJ H3ydeHUs npupoibl. M3mepeHue
¢u3nvecknx BenuuuH. [lorpemHocTs  m3MepeHus. (O000mIeHHE pe3yNbTaTOB  OKCIEPUMEHTA.
Habnronenune mpocTedmx sBISHHA U IPOLIECCOB MPUPOJIBI C TOMOIIBIO OPraHOB YyBCTB (3pEHHS, CIyXa,
ocszanus). Vcnonb30BaHME MPOCTEHIIMX W3MEPUTENBHBIX MpHOOpoB. CxemaTHyeckoe H300pa)keHue
OTIBITOB. MeTO/IbI TIOTyueHHs 3HaHU! B u3uke. OU3nKa ¥ TEXHUKA.

@ponmanvuasn n1abopamopuasn paboma.

1.OnpeneneHue 1eHbI IeJIeHUSs U3MEPUTEIIHHOTO TTprbdopa.

I1. IlepBoHayanbHbIe CBEeJIEHUSI O CTPOEHUH BelllecTBa. (6 4acoB.)

['unoTe3a o TuCKpeTHOM cTpoeHuu BeecTBa. Mosekysbl. HenpepbIBHOCTh M XaOTUYHOCTD IBUKEHHS
yactull BemectBa. Juddysusa. bpoynosckoe apmxenue. Mojenu rasa, )KMJIKOCTH M TBEPJOTO TeJja.
B3anmoperictBue yactuil BemecTBa. B3anmMHoe NpUTSI)KEHUE U OTTATKUBAHUE MOJIEKYI. TpH COCTOSTHUS
BEIIECTBA.

Dponmanvuan 1adopamopnasn pavoma.

2.13mepeHne pazMepoB MajbIX TEN.

II1. BzaumoaeiicTBue Teul. (23 yaca)

Mexanunueckoe aBuxkeHne. PaBHOMepHOe U He paBHOMEpHOE JBHKeHHe. CkopocTh. Pacuer mytu u
BpeMeHHU JBrKeHMs. Tpaekropus. [IpsamonnHeliHoe nBuxkenue. Bzaumonericteue ten. Muepuus. Macca.
[TnotHoCTh. 3Mepenue macchl Tena Ha Becax. Pacder macchl u 06beMa 1o ero miotHoctu. Cuna. Cussl
B MPUPOJE: TIATOTECHMS, TSHKECTH, TPEHHs, ynpyroctd. 3akoH ['yka. Bec Tema. CBsi3b MEXAy CHIION
TSDKECTH U Maccoi tena. Jlunamomertp. CrioxkeHne IByX CUJI, HAalTPaBJICHHbBIX MO OJHOM psiMoi. Tpenue.
VYupyras nedopmariusi.

Dponmanvuvle 1a60pamopHvle padomel.

3./3mepeHure Macchl Tejla Ha phIYaXHBIX BECax.

4. M3mepenne ooObema Tena.

5.0mnpenenenre mMIOTHOCTH TBEPIOTO BEUIECTBA.

6.I'panynpoBanue nNpy>XKMHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

IV JlaBiienue TBepAbIX TeJl, KUAKOCTEN U ra3os. (17 yac)

Hasnenue. OnbiT Toppuuennu. bapomerp-anepous. ATMocdepHoe AaBlieHUE HA Pa3IMYHbIX BBICOTAX.
3akon Ilackansa. CrocoObl yBenmuueHUss W yMEHbIIeHHsS naBieHus. JlaBinenwe raza. Bec Bo3myxa.
Bo3gymuas o6osouka. 3smepenne armocdepHoro nabiieHus. MaHoMmeTpsl. [loprrHeBO# KUAKOCTHBIN
Hacoc. [lepenaua naBieHus TBEPABIMU TEJAMHU, KUJAKOCTAMHU, razamu. JlelicTBUE MKUIAKOCTU U raza Ha
MOTPYKEHHOE B HUX TeJo. Pacyer qaBieHus KUIKOCTH HA JHO U cTeHKH cocyaa. CooOuiaroniye cocyabl.
Apxumenosa cuia. ['uapaBnuyeckuii npecc. [lnaBanue ten. [1naBanue cynos. Bo3ayxomnnaBanue.

Dponmanvuan 1abopamopnan pavoma.

7.0npeneneHne BhITAIKUBAIOIIECH CHUIIbI, IEHCTBYIOLIEH HAa IOTPYKEHHOE B JKUJIKOCTh TEJO.

8.BbisicHeHuE yclOBUM TUIaBaHUSA T€Na B )KUAKOCTH.

V. Pa6ora u momHOCTh. JHeprus. (13 yacos.)

PaGota. Momtnocts. Dueprus. Kunerudeckast sueprus. [loTennunanbHas s5Heprus. 3aKOH COXpPaHEHUS
Mexanundeckoi sHepru. [Ipocteie Mmexanu3mel. KI1/] MexanuzmoB. Peiuar. PaBHOBecHe cuil Ha pbryare.
MowmeHT cunbl. Peiuaru B TexHuke, ObITy 1 nipupoze. [IpumeHenne 3akoHa paBHOBECHsI pplyara K 0JI0Ky.
PaBeHcTBO paboOT MpH UCIOJIB30BAHUN TPOCTHIX MEXAaHU3MOB. «30JI0TOE MPABUIIO» MEXAHHUKH.

@ponmanvuaa nadopamoprnan padoma.

9.BbIsicHeHUE yCcI0BUS paBHOBECHSI pblyara.

10.0Onpenenenne KII/] npu noxbeme 10 HAKJIOHHOM IJIOCKOCTH.

Oobo0marnee nopropenne (5 yaca)
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TemaTn4yeckoe NJIaHNpPOBaHue N0 y4eOHOMY npeaMeTy «Pusuka» 7 Kiaace

Ne

Tema

Bcero uacon

Peanusanus padoueil nporpaMmmsl
BOCIIMTAHUSA

Pdu3uka U (PpudnYecKHe
METOAbI H3Yy4YeHUs NPUPOIbI

paCKprTB IIECHHOCTHBIC aCIICKThI
(U3HUKY KaK HAYKH, IPOSIBIISTFOIINECS
IIPU B3aMMOJICHCTBUM C IPYrUMHU
00JIacTSIMH YeI0BeUeCcKOi
JIEATEIILHOCTH.

HepBOHa'laJIBHbIe CBCACHUA
0 CTPOCHHUH BEeIECTBA

HCHHOCTI/I HAay4YHOI'O IIO3HAHUA,
TPYIOBOE BOCIIUTAHHE U
npodeccuoHanbHOe
CaMOOIIpeIeIeHNE, SKOJIOTHUECKOe
BOCTIUTaHHE.

B3zaumoaeilicTBue TeJ

23

DcTeTudyecKoe BOCIIUTAHNUE,
IIEHHOCTHU Haquoro IIO3HaHMUAI,
BAKHOCTb HAYYHBIX OTKPBITHI.

JdaBjienne TBepAbIX  Tel,

JKMJIKOCTEH M ra3oB

17

COJICHCTBUE dhopMHUpPOBaHUIO
JUYHOCTH, CITOCOOHOM
OPHEHTHPOBATHCSI B TOTOKE HOBOM
nH(pOopMaInu.

PaGora " MOIIHOCTD.

JHeprus

13

[TatpuoTrueckoe BOCIIUTaHUE,

I3CTECTUYCCKOC BOCIIMTAHUC,
HAay4YHOIo IIO3HAaHMH,

BOCIIUTAaHHEC n

[ICHHOCTH
TPYIOBOE
npodeCCHOHAIBHOE
caMooTIpe/ieICHHUE.

O6o0maronee NnoBTOpeHne

[leHHOCTH HAYYHOTO MO3HAHUS,
TPYAOBOE BOCIIUTAHUE U
npodeccuoHanpHOe
caMooIIpeIeJIeHHE, IKOJIOTUYECKOe
BOCIIMTAHHUE.

Hroro:

70

TCIIJIOCMKOCTbD. KOHBCKI_II/I}I. I/I3J'Iy‘leHI/Ie.

Conepxanue yueOHoro npeamera «®@usuka» 8 kiace 70 yacon

(2 yaca B HEZICITIO)

IToBTOpeHue marepuasa 7 kiacca (4 yaca)

I. TenuioBbIe siBJIeHMs (22 yaca)

Buyrpennss sneprus. TemoBoe paswkenue. Temnepatypa. Temnonepenaua. HeoGpatumocTs
npouecca Tterionepenadd. CBsi3p TeMIIEpaTypbl BELIECTBA C XAOTHMYECKHUM JIBMJKEHHEM €ro YacTHll.
CnocoObl M3MeHeHus: BHyTpeHHeH sHepruu. TeronmpoBogHocTh. KonuuecTBO TernoThl. YenbHas
3aKOH COXPAaHEHUs OHHEPrUM B TEIUIOBBIX IIPOLECCAX.
[InaBneHune M KpUcTaIU3alus. YJelbHas TeIUloTa IUiaBieHus. ['paguk raBieHus M OTBEpEeBaHMUA.
[IpeoOpa3oBaHue HSHEPruM IpU HU3MEHEHMSAX AarperaTHoro COCTOSHHUS BellecTBa. Vcmapenue u
KOHJeHcalMs. Y7enbHas TemjaoTa napooOpa3oBaHus M KoHAeHcanuu. Pabota mapa u rasa npu
pacinpenun. Kunenue xunkoctu. BnaxkHocTh Bo3nyxa. TensoBble ABUrareny. DHEprus TOILIUBA.
VY nenbHas TEII0Ta CrOPaHHUs.
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Arperatubie coctostHus. IIpeoOpasoBanue sHepruu B TeruioBbix aBuratensx. KIIJ[ temmoBoro
JIBUTATEJIS.

@Dponmanvuasn n1abopamopuasn paboma.

2.CpaBHEHME KOJMYECTB TEIJIOTHI IIPU CMEIIMBAHUH BOJIbI PA3HOU TeMIIEpaTyphI.

3.M3mepenune yaenbHOl TEMI0OEMKOCTH TBEPIOTO Tea.

I1. DyekTpUYecKne SIBJIEHUS U 3JIeKTPOMArHUTHBIE siBJleHns (32 yaca)

DnekTpu3anus Tel. DJIeKTpUUecKuil 3apsa. BzaumopeiicTBue 3apsaoB. JBa BHAa 3IEKTPUUYECKOTO
3apsaa. JJMCKpeTHOCTh ANIEKTPUUECKOrO 3apsia. DNEKTPOH. 3aKOH COXPaHEHUs AIEKTPUUYECKOTO 3aps/ia.
Onektpuyeckoe moJie. JnekTpockorn. CrtpoeHue aromoB. OObBSICHEHUE DICKTPUUYECKUX SBICHUMN.
[IpoBOAHMKM M HENPOBOAHMKU 3JIEKTpHUYECTBA. J[EMCTBHE DJIEKTPUYECKOIO IIOJISI HA DIIEKTPUYECKHE
3apspl.

[Tocrosinublil  AnekTpudeckuid TOkK. Mcrounmku snektpuueckoro Ttoka. Hocurenu cBOOOTHBIX
ANIEKTPUYECKHUX 3apsi/I0B B MeTaJlIaX, KUIAKOCTAX U razax. JJeKTpUUYecKas Lelb U €€ COCTaBHbIE YacCTH.
Cuna rtoka. Enununsl cunbl Toka. Ammnepmerp. M3mepenue cuibl Toka. Hampsokenuwe. EnuHutisi
HanpspkeHus. Bonstmerp. M3Mepenune HanpspkeHusl. 3aBUCUMOCTD CUJTBI TOKA OT HAIPsKEHUSI.

Conpotusnenue. Enununel conpotusienus. 3akoH Oma Juis ydacTka 3JeKTpuueckoi nenu. Pacuer
COMPOTHUBIIEHUSI TPOBOJHUKOB. YaenbHOE compoTuBieHue. [Ilpumepbl Ha pacueT CONpPOTUBIIEHUS
MIPOBOJIHUKOB, CUJIbI TOKa U HarpsbkeHus. Peocratsl. [locnenoBaTenbHoe U napauieIbHOE COETMHEHHE
MPOBOJHUKOB. JIeHCTBUS AIEKTPUUECKOTO TOKA

3akon J[xoyms - Jlena. PabGoTta snekTpruyeckoro Toka. MOMHOCTE 3JEKTPUYECKOTO TOKa. EaquHUIIBI
paboThl 3JEKTPUYECKOTO TOKA, IMpUMEHseMble Ha TNpakThke. CUETYMK AIIEKTPUYECKOW SHEPTUu.
DneKkTpoHarpeBareibHble TpUOOphl. Pacuer anekTposHepruu, noTpedisieMoil ObITOBBIMU IpUOOpamMHu.
HarpeBanue npoBOJHUKOB JIEKTPUUECKUM TOKOM. KOIHUeCTBO TEMIOTHI, BBLAEISIEMOE MPOBOIHUKOM C
TokoM. Jlammna HakanmuBaHus. Kopotkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe nojie. MarautHoe
10JI€ MPSIMOTro TOKAa. MarHuTHbIE JIMHUA. MarHuTHOE MOJ€ KAaTYIIKH C TOKOM. DJIEKTPOMATrHUTHI U UX
npuMeHeHust. [locTossHHbIE MarHUTBL. MarHUTHOE M10JI€ NOCTOSIHHBIX MAarHUTOB. MarHuTHOE noJie 3eMIIu.
JlelicTBME€ MarHMTHOTO TOJISl HAa MTPOBOJHUK C TOKOM. DJIEKTPUYECKUI IBUTATEb.

Dponmanvuvle 1ab60pamopHvle padomel.

4.COopKa 2JIeKTPUUYECKOHN 1T U U3MEPEHHUE CHJIBI TOKA B €€ Pa3JIMYHBIX y4acTKaX.

5.M3MepeHune HanpsKeHUsT Ha Pa3JIMYHbIX YYaCTKaX AIEKTPUUECKOMN LIeTH.

6.PerynupoBanue CHIbl TOKa peOCTaTOM.

7.M13MepeHne conpOoTUBIIEHUS IPOBOIHUKA IIPU IIOMOIIM AMIIEPMETPA U BOJIBTMETPA.

8.M3mMepenue MOIIHOCTH U pabOThI TOKA B 3JICKTPUUYECKO JiaMIie.

9. COopKa 37EKTPOMArHuTa U UCIILITAHUE €r0 JICHCTBUS.

10. M3yueHue 3MeKTPUUECKOTO JBUTATENS MOCTOSIHHOTO TOKA (Ha MOJIEIN).

II1. CBeToBbIe siBJieHUs. (8 yacoB)

Hcrounuku cBera.

[IpsiMonHENHOE pacpocTpaHeHUE, OTPAKEHUE U ITpesioMyieHue cBeTa. JIyd. 3aKkoH OTpakeHHsI CBETA.
[Tnockoe 3epkano. Jlunza. Ontuueckas cuia JduH3bL M300paxeHue naBaemoe nuH30i. M3mepenue
(boxycHOro paccrosiHusi codupatoieit 1uH3bl. Ontudyeckue npudopsl. ['na3 u 3penne. OUku.

Dponmanvuvie nadopamopHsie padomot.

11.M3y4eHue 3aKOHOB OTpaKEHUs CBETa

12.HabmnrogeHue siBIeHus: MpeIoMIICHHUS CBETa

13.ITonyuenne n300pakeHUs P MOMOIIY JINH3BI.

IToBTOpenue kypca ¢pusuku 8 ki1-4 yaca

TemaTnuyeckoe nuiannpoBanue no yueonomy npeamery «Mcropus» 70 yacos

8 ki1ace
Ne Tema Bcero Peasmsanusa padodeil mporpaMmsl
n/ 4acos BOCIIUTAHUS
n
1. IloBTOpEeHUE 4 PacKpbITh IEHHOCTHBIE aCHIEKTHI
(GU3UKU KaK HAYKH, POSBIISIONIMECS IPU
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B3aUMO/ICHCTBHH C IPYTUMH 00JIaCTAMHU
YeJIOBEYECKOU JIEATEIHLHOCTH.

2. TenyioBbIe
ABJICHUSA

22

BocnuTanue B yyaniuxcs yoe:xIcHUs B
TOM, YTO Hanboee BaKHBI
o0l11eyesIoBEeUeCKHE IIEHHOCTH.

3. DJIeKTpUYecKHe
SIBJICHUSI

28

AQHAJIM3UPOBATH  LIEHHOCTHM  CaMOM
KU3HH W TPOOJIEMBI CaMOpealiu3aluu
JUYHOCTH  4YEJIOBEKa Ha  IpuMepax
TBOPUECTBA  BBIJAIOIIMXCS  YYEHBIX-
(GU3MKOB M (PU3UKOB-MHIKEHEPOB.

4, JIeKTPOMATrHUTH
ble SIBJIEHUS

dopmMupoBaHHUE TBOPYECKOTO
MBIIIJICHUS] 3HAKOMCTBO YYalIUXCA C
OCHOBHBIMHU ATarnamu MOJTyYEHUS
HAy4YHBIX 3HAHUW U C UMEBIIMMHU MECTO B
UCTOPUU buzuku Hay4YHBIX
3201y /I€HUAX U OIIMOKaX.

5. CaeroBBIC
SABJICHUSA

PazButne COuaJIbHO 3HAYNUMBIX
OTHOIIICHUH OOYyJaroNuxcs, K 3HAHUAM
Kak  WHTEIUIEKTYaJlbHOMY  pecypcy,
obecrieunBarolieMy Oyayliee YenoBeKa,
KaKk pe3ysbTary KpOIOTIMBOIO, HO
YBIIEKATEILHOTO Y4eOHOTO TPYAA;

6. IoBTOpEHUE

PasButne COIIMAJIbHO 3HAYMMBIX
OTHOIIICHUH OOydYarOIMMXCs, M, MPEXKJIC
BCEro, IIEHHOCTHBIX OTHOIIECHHH K
MPUPO/IE KaK UCTOYHUKY KU3HH Ha 3emiie,
OCHOBE CaMOro €€ CYIIECTBOBAHUS,
HY)KJIAIOIIECHUCST B 3aIUTE U MOCTOSIHHOM
BHHMAaHWH CO CTOPOHBI YEJIOBEKA;

70

Conep:xanue yueonoro npeamera «®@usuka» 9 kiaace 102 yaca

IToBTOpenue marepuaJsa 8 kiacca (4 yaca)

I. 3akoHbI B3aumoaeiicTBUs U ABH:KeHus Tel. (38 yacon)
MarepuanbHas Touka. Tpaektopus. Ckopocth. Ilepememenue. Cucrema orcuera. OnpeaesieHue
KOOpJIWHATBl JABIIKYIIEro Tena. I'padmkyd 3aBHCHUMOCTH KHHEMATHYECKHX BEJIMYUH OT BPEMEHHU.
[IpsiMonMHENHOE paBHOYCKOpPEHHOE JBMKeHNEe. CKOPOCTh paBHOYCKOPEHHOTO JBWKeHus. [lepemenienue
IIpU PaBHOYCKOPEHHOM JBI>KeHUU. OmnpeienieHre KOOpIuHAThI IBIXKYIEro Tena. ['paguku 3aBUCUMOCTH
KMHEMAaTHYECKUX BEIMYUH OT BpeMeHHU. YckopeHue. OTHOCUTEILHOCTh MEXaHMYECKOTO JABMKCHHMS.

I/IHepHI/IaJ'II)HaH CHUCTEMA OTCUCTA.

IlepBorit 3akoH HptoTroHa. Bropoii 3akon Hetotona. Tperuii 3akon Herorona. CBoboaHOE mnajieHue
3axoH BeemupHsoro tarorenns. Kpusonanneiinoe nquxenue JBrkenune no okpykHocTH. MckyccTBeHHBIE
cnyTHuKH 3emnu. Paketsl. Mnynbce. 3akoH coXpaHeHMs UMITyJbca. PeakTnBHOE nBMKEHME. [|BIKeHNE
Tena OpOIIEHHOT0 BEPTUKAIILHO BBEpX. JIBHKEHHE Tesla OpOIIEHHOT0 MO YIJIOM K TOPU30HTY. J[BHXKeHMe
Tesa OpOIIEHHOTO TOPU30HTAIBHO. Y CKOpeHHE CBOOOTHOTO MaIeHHs Ha 3eMile U IpYruX IUIaHeTax.

@DpoumansvHble 1a6OpamopHsle padomaol.

1. HccnegoBaHue PaBHOYCKOPCHHOI'O JABUKCHUA 0e3 HavaIbHOM CKOpPOCTH.

2.VI3mepeHne yCcKOpeHusi CBOOOIHOTO MMaIeHUsI.

I1. Mexanuveckue KoJieOaHus U BOJHBI. 3BYK. (12 yacoB)
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Mexannueckue konebanus. AMmumryaa. [lepuon, vacrora. CBoboauble konebanus. KonebarenpHbie
cucteMbl. MasTHUK. 3aBUCUMOCTH I€pHOJAa M YaCTOThl HUTSHOTO MAasTHUKA OT JJIMHBI HUTH.
[IpeBpaieHue SHEpPruu MpU KoJaeOATEIHPHOM JBIKEHUU. 3aryxarolue KoJsieOanus. BBIHYXIEHHBIC
konebanus. Mexanudeckue BONHBI. [[nmmHa BosHBL. [IpomoneHbie W momepedHbie BOJTHBL. CKOPOCTH
pacmpocTpaHeHus BONHBL. 3BYK. BeicoTa n TeMOp 3Byka. ['pomkocTh 3Byka/ PacmpocTtpaHeHue 3ByKa.
Ckopoctb 3Byka. OTpakeHue 3Byka. Jxo. Pezonasc.

Dponmanvuasn n1abopamopuasn paboma.

3.MccrnenoBaHue 3aBUCUMOCTH TEpHUOJAa M YacTOThl CBOOOJHBIX KOJ€OAaHWNW MaTEeMaTUYECKOTo
MasiTHUKa OT €T0 JJTUHBI.

II1. DnekTpoMarHuTHbIE ABJIeHUs. (22 yaca)

JleiicTBre MAarHUTHOTO TIOJIS Ha 3JICKTpHUYECKUE 3apsabl. | 'padudeckoe m300pakeHHE MarHUTHOTO
noJysi. Hanpasnenue Toka v HanmpaBjIeHHE €ro MarHUTHOTO 1oJisi. OOHapyKeHUE MarHUTHOTO TOJIS T10 €T0
NeMcTBUIO Ha 2JeKkTpuueckuid Tok. I[lpaBuiio sieBoil pyku. MarHUTHBIA MOTOK. DJIEKTPOMAarHUTHAsS
MHIYKIUS. SIBIEHUE 3JIEKTpOMarHuTHOM MHAYKIKH. [lonydeHre nepeMeHHOro 3JIeKTPUYECKOro TOKA.

DnexTpoMarHuTHoe noJsie. HeotHopoiHOE M HEOTHOpOoAHOE ToJie. B3auMOCBsA3b AEKTPUUYECKOTO U
MAarHUTHOTO TOJIeH. DJIEKTPOMarHuTHbIEe BOJIHBI. CKOPOCTh PaCIpOCTPAHEHUS AIEKTPOMArHUTHBIX BOJTH.
DNeKTpOABUTATENb. DIEKTporeHeparop. CBET — 3JIeKTpOMarHuTHas BOJTHA.

Dponmanvuasn n1abopamopuasn paboma.

4.13ydenuvie sIBIEHUS IEKTPOMATHUTHON UHIYKIIMH.

I V. Crpoenue atoma u atromHoro siapa (15 yacos)

PagnoaxktuBHOCTE. Anbda-, 6eTTa- U ramma-uzinydeHue. OMbITHI 110 PACCEMBAHUIO alib(a-yacTHIL.
[Inanerapnas mogmens aroma. ATomHOe sAapo. I[IpoTOHHO-HEWTpOHHass MoJenb sAapa. MeTobl
HaONIOACHUS W PETHCTPAllMK YacTull. PaTnoakTUBHBIE MpEBpaIIeHUus. DKCIEPUMEHTAIbHBIE METOIBI.
3apsn aapa. MaccoBoe uncio aapa. Snepusie peakuuu. enenue u cunres saep. CoxpaHneHue 3apsia u
MAacCOBOTO YHMCJIa MPHU ANEPHBIX peakuusx. OTKpPhITUE MPOTOHA U HEUTpPOHA. SnepHbIe CHIIBL. DHEPTUsl
CBS3U YaCTHI] B sApE.

Oueprus cBs3u. Jlepext macc. Beigenenue sHepruu npu AeNEHUU U CUHTE3e sep. VMcnons3oBaHue
snepHoi sHeprum. Jlosumerpus. Snepusiii peaktop. IIpeoOpazoBanne BHyTpeHHEW sHeprum siaep B
AIEKTPUYECKYIO SHEPrut0. ATOMHAas SHepreTuka. TepMosepHble peakiuu. buonorndeckoe aecTBue
paguanuu.

Dponmanvuan 1abopamopnasn pavoma.

5.W3yuenue aeneHus sapa atoMa ypana 1o ¢otorpaduu TpeKoB.

6.13yuenne TpeKoB 3apsKEHHBIX YaCTHUI IO TOTOBBIM (poTorpadusm.

V. Ctpoenue u 3Boonns Beesiennoii (5 yacoB)

CocraB, ctpoenne u npoucxoxaeHue ConmHedyHoW cucteMbl. bosbimne Tena CoMHEYHOH CUCTEMBI.
Mansie tena CosniHeuHo# cucteMbl. CTpoenue, uznydenue u 3Boionus ConHua u 3Be3a. CTpoeHue u
3BoJIIONHA BeeaenHo.

Oo6o0maruee noBropenne Kypea 9 kiaacca (7 yacon)

TemaTnueckoe niaHnpoBanue no yueoHomy npeamery «Mcropus» 9 kinace 102 gyaca

Ne Tema Bcero Peanu3anus paGoueidi mporpamMmbl
YacoB | BOCIIUTAHUS

1. IMoBTOpeHne marepumana 8 |4 aHaJIM3UpPOBAaTh  ILIEHHOCTH  CaMoM

KJjacca JKU3HH U TPOOJIeMBl caMOpeanu3aluu

JUYHOCTH  4YeJOBEeKa Ha  IpuMepax
TBOpYECTBA  BBIJAIOLUIUXCS  YYEHBIX-
($U3UKOB M (PU3HKOB-MHIKEHEPOB.

2. 3akonsl B3aummojeiictBusi u | 38 PaCKpBITh IEHHOCTHBIE aCIIEKTHI
ABHKEHUSI TeJl (bU3UKN KaK HayKH, POSBIISIONINECS PU
B3aMMO/ICHCTBHH C IPYTUMHU 00JIaCTIMHU
YeJI0BEYECKON IeATEIbHOCTH.
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MexaHn4yeckue KoJIieOaHUS H
BOJIHBIL. 3BYK.

12

dopMHpOBaHUE  TPEJICTABICHUA O
NPAaKTUYECKOM I[EHHOCTH (U3MKH Kak
Hayku U ydeOHoro mpenmera. OcBemarb
KpYIHEWIINe TeXHUYECKHe H300peTeHHs,
npoOyKIaTh yJalIuxcsl K aHaIu3y (akToB
T ATICKTHYECKOTO B3aUMOJICHCTBUS
(U3MKU U TEXHHMKH, BCE 3TO COJECHCTBYET
(OPMHUPOBAHUIO y MIKOJHFHUKOB HAYYHOTO
MHUPOBO33PEHUS U TBOPYECKOTO
MBIIUIEHUS. B pesynprare y ydammxcs
HOSIBIISICTCS [IEHHOCTHOE OTHOIICHHE K
NPaKTUIECKUM BO3MOXHOCTSIM u
JOCTH)KEHUSIM COBPEMEHHON HAayKH.

3HeKTp0MaFHHTHbIe ABJICHHUA.

22

dopmMupoBaHHUE TBOPYECKOTO
MBIIIJICHUS] 3HAKOMCTBO  yYalllUXCS C
OCHOBHBIMH 3TallaMy MOJyYEHUs] HAyUHbIX
3HaHMM ¥ ¢ UMEBIIMMHU MECTO B MCTOPUU
GU3MKM  HayyHBIX  3a0MyKIEHMSIX U
OIIOKax.

CrtpoeHue aromMa W aATOMHOIO
sipa

15

®dopmMupoBaHHE «HOOC(hEpHOTO
MBIIIJICHHUS» ~ OOpameHusl Ha  ypoKax
GU3MKK K  OCHOBHBIM  BOIIPOCAM
rnobanpHOM skonormu. Ha mnpumepax
KPYITHEHTITNX DKOJIOTHYECKUX KPH3UCOB B
NPUPOJE PA3BACHSAEM YUYAIIUMCS, YTO
rJI00alTbHBIE  AKOJIOTHYCCKHE ITPOOJIEMBI
JNCWCTBUTENILHO CYIIECTBYIOT, JaeM MM
SCHOE TPEICTABICHHUS O  TOSIBICHUH
T'yOUTENBHBIX TIOCHEACTBHIA JUISI BCETO
YeJIOBEUECTBa, €CIU OTH MPOOJIeMBbl HE
OynyT pemarbcs B Ommxkaiiee Bpems. Ha
KOHKPETHBIX MPUMepax MOKa3bIBaeM, YTO
MOXeT ¢U3MKa KaKk Hayka M Y4COHBIN
npeMeT JaTh UM JUIS OTBETCTBEHHOTO W
3¢ pexTuBHOrO y4acTusi B  PEIICHHH
npobnem skonoruu. Dopmupyemoe y
yyalluXcs I[IEHHOCTHOE OTHOIIEHHE K
HayKe u HAYYHBIM 3HAHUSIM
XapaKTepU3yeTcsi  OCO3HAHHOCTBIO  3a
Oyyiiee BCEro 4eJioBeUeCTBa.

O0oo0maroniee NMOBTOpPEeHHE
Kypca 9 kiacca

OCHHOCTHOC OTHOLICHUC K
MMPAaKTHUICCKUM BO3MOXXHOCTAM n
JOCTHXKCHHUAM COBpeMeHHOﬁ HayKH.

Hroro

102
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