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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS COCTaBICHA Ha
OCHOBE TMOJIOKEHUW W TpeOOBaHUU K pe3ylibTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, mnpeacraBieHHbx B PI'OC 00O, a Takke ¢ ydérom
denepanbHOl paboueil mporpaMMbl BocnHTaHus W KoHIENmuHM TpenojaBaHus y4eOHOTO
npeaMera «PU3ukay.

CopnepxaHue MporpaMMbl 0 (U3UKE HANPaBICHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOH T'PaMOTHOCTH OOYYAIONIMXCSI W OPTraHU3alHI0 U3ydeHHs (QU3NKHA Ha JEATEIbHOCTHOM
ocHOBe. B mporpamme 1o (QHU3MKE YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TIpenMeTa B
peanmzanuu TpeboBaHuit ®I'OC OOO K nIaHUPYEeMbIM JIMYHOCTHBIM M METalpeIMETHBIM
pesyiabpTataM OOy4eHHs, a TakkKe MEXKIPEJIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIer0 0Opa3oBaHuUs.

[IporpamMma mo ¢u3uke ycTaHaBIUBAET paclpelielieHne ydeOHOro marepuana o rojaam
oOydeHus (1Mo KjaccaMm), TMpejyiaraeT NPUMEPHYIO TOCIeI0BATEILHOCTh H3YyUYEHUS TEM,
OCHOBAaHHYI) Ha JIOTHKE pa3BUTHS MPEIMETHOTO COJCpPKaHUS © y4éTe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIUXCS.

[Iporpamma no ¢usuke pa3paboTaHa ¢ 1EeNbI0 OKa3aHUS METOINYECKON MOMOIIM YUUTETIO
B CO3/IaHMH paboyel MPOrpaMMBbI 10 Y4eOHOMY TIPEIAMETY.

®u3zrKa ABISETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHOHAYUYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIKAT B OCHOBE IMPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomueld U ¢uznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTE€CTBEHHOHAYUYHYIO
KapTUHY MHpa, NpeaocTaBisieT Haubosiee sACHblE OOpa3lbl MPUMEHEHHUS HAyYHOTO MeEToja
MO3HAHUS, TO €CTh croco0a MOJydeHHs! TOCTOBEPHBIX 3HAHUM O MUPE.

Opna u3 rIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 001ero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUU ECTECTBEHHOHAYYHOM TI'PAMOTHOCTH U HHTEpeca K Hayke Yy
oOyuaromuxcs.

N3yuenne ¢usukn Ha 06a30BOM ypOBHE TMpEANoOjaraeT OBIAJCHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® Hay4dHO OOBSCHSTH SIBICHHUS,

® OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIE0BAHUS;

® UHTEPNPETUPOBATH JAHHBIE W UCIOJH30BaTh HAyUYHBIE JOKA3aTENbCTBA IS
HOJTy4EHUs BBIBOJIOB.

Henn wn3yueHuss (GU3MKM HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OINpENeNeHbl B
Konnenmun npenogaBanus ydebHoro npeamera «DPusnka» B 00pa3oBaTeNbHBIX OPTraHU3AIUIX

Poccuiickoit denepanyy, peanusyronmx OCHOBHbIE 0011€00pa30BaTeIbHbIE TPOrPaMMBI,



yrBepxka€HHOU pemenreM Kosmermun MunncrepcrBa mnpocsenieHus Pocculickonn @enepanuu

(mporoxon ot 3 nexadps 2019 r. Ne [TK4BH).

Hean u3yyenus pusuku:

npuoOpeTeHne HMHTEpeca W CTPEMIICHUS OOy4JalomMXCsl K HAyYHOMY H3YYCHHUIO
IIPUPO/IbI, Pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABIECHUNH O HAydHOM METOJA€ TMO3HaHWs U  (OpPMHpPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOLIEHUSI K OKPY)KAIOIIUM SIBIICHUSM;

(hopMHpOBaHHE HAyYHOTO MMPOBO33PEHMS KaK pe3yibTaTa U3Y4e€HUs OCHOB CTPOEHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(hopMHpOBaHME MPEACTABICHUIN O POJIM (PU3UKU JUISl Pa3BUTHSI IPYIHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHON
NeSITeNIbHOCTH, CBA3aHHOM ¢ (PM3MKOM, MOJIrOTOBKA K JalbHEWIIeMy O0Oy4EeHHIO B 3TOM

HaIpaBJICHUH.

JlocTrkeHne 3TUX 1enell mporpaMMbl N0 (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHus 00CCIICUMBAETCS PEIICHUEM CIICIYIONINX 3a/1a4:

npuoOpeTeHue 3HAaHWA O JUCKPETHOM CTPOCHHUW BEIIECTBA, O MEXaHHUYECKUX,
TETUTOBBIX, ANMEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne yMEHHH ONHUChIBaTh H  OOBACHATH (U3HYECKHE SIBJICHUS C
WCIIOJIb30BAHUEM TIOTYUYEHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHHS MPOCTCUIIMX PACYETHBIX 3aJad C HCIOJIb30BAHUEM
(bu3nYecKuX MoJieNel, TBOPUYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

pa3BuUTHE yYMEHHMI HAOJIONATh MPHPOIHBIC SBICHUS W  BBINOJHATH  OTBITHI,
nabopaTopHble PabOTBI M AKCIEPUMEHTAJbHBIC HCCICIOBAHUS C HCIOJIb30BAHUEM
WU3MEPHUTEIBHBIX IPUOOPOB;

OCBOEHHE TNPUEMOB PabOTHI ¢ MHPOPMAIUCH (H3UYECKOTO COICPKAHUS, BKIIHOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSX (U3MKH, aHAIU3 U KPUTHUYECKOE
OlleHHBaHKE UH(OPMAITUH;

3HAKOMCTBO CO cpepamu MpodeccruoHANbHON NeSTENbHOCTH, CBI3aHHBIMU C (DU3UKOM,

U COBPEMCHHBIMHU TCXHOJIOTHUAMHU, OCHOBAHHBIMHA HAa JOCTUKCHUAX (1)14314%01(01?1 HayKH.

Ha nsyuenue ¢uzuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO 0O0IEro oOpa3zoBaHus

oTBoUTCS B 9 Kitacce — 102 vaca (3 yaca B HE/IE0).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE



W3yuenne ¢u3MKM HA YpPOBHE OCHOBHOTO o0Omiero oOpa3oBaHUs HalpaBlIeHO Ha
AOCTUIKCHUC JINYHOCTHBIX, MCTANIPCIMCETHLIX U MTPEAMCTHBIX O6paSOBaTeJIBHBIX PE3YyJIbTATOB.
B pesynbrate uzydenus Gpu3uKyA Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS Y

oOyyaromerocst OyyT cOpMUpPOBAHbI CIEAYIOIINE TUYHOCTHBIE PE3YIIbTAaThl B YACTH:

e 1) narpuoTHMYeCKOro0 BOCIUTAHUS:

® - MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON (hU3HMUECKOM
HayKU,

® - [IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

¢ 2) rpa:kIaHCKOI0 U JyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

® - TOTOBHOCTb K aKTHUBHOMY Y4YaCTHUIO B 06CY)KI[€HI/II/I 06HI€CTB€HHO 3HAYUMBbIX U 3THYCCKUX
po0JieM, CBSI3aHHBIX C MPAKTHUECKUM ITPUMEHEHUEM JOCTUKEHUM (PU3HKY;

® - OCO3HAaHWEC BaAXKHOCTU MOPAJIbHO-3THUYCCKUX NPUHIOUIIOB B ACATCIIBHOCTHU y'-IéHOl"O;

e 3))3CcTeTH4YEeCKOro BOCIIUTAHMSA:

® - BOCHPUATHE ICTETHUYECKUX KauyecTB (M3NUYECKON HAyKu: e€ rapMOHUYHOIO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IeHHOCTH HAYYHOT0 MO3HAHMSI:

® - OCO3HAHME LIEHHOCTU (PU3MYECKON HAyKH KaK MOLIHOIO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJOTHI, BAXKHEUIIIEH COCTaBIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAyYHOU JTI0003HATENFHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON IeATEIbHOCTH;

e 5) popMupoBaHus KYJIbTYPbI 310POBbsI U IMOIUOHAIBLHOTO 0JIATOMOJTYYHA:

® - OCO3HAHME LIEHHOCTH Oe30macHOro obpa3a *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBuUi O€30MacHOr0 TMOBEICHHsS Ha TpPAHCHOpPTE, Ha J0porax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000OPYIOBAaHUEM B JOMAIIHHUX YCIOBUSIX;

e - chopMHPOBAHHOCTH HaBbIKa pediekcuu, IpU3HAHKUE CBOErO MpaBa Ha OUIMOKY U TaKOTO
JKe TpaBa y Ipyroro 4enoBeKa;

e 6) TPyZIOBOro BOCIIUTAHUA:

® - aKTHBHOE y4YacTHe B PEIICHUU MPAKTUYECKHX 3a/ad (B paMKax ceMbU, 00pa30BaTEIbHOMN
OpraHM3aliy, TOopoJa, Kpas) TEXHOJOTHYEeCKOW H COIMAlbHOW  HampaBIEeHHOCTH,
TpeOyIOMMX B TOM YUCIIE U GU3NIECKUX 3HAHUH;

® - UHTEpEC K MPAaKTUYECKOMY U3y4EHHIO MPO(EeCcCHii, CBI3aHHBIX C (PU3HUKOI;

e 7)3K0JOrHYeCKOro BOCIUTAHUS:



® - OpHUEeHTalUs Ha NpPUMEHEHHE (PHU3MUECKUX 3HAHWUU JUIA peIIeHus 3agad B OOJIacTH
OKpY)KaIoIllel CpeJipl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKM HUX BO3MOJKHBIX MOCJEICTBUIN
JUISl OKPYKaroILEen Cpeapl;

® - 0CO3HaHUE rI00aJLHOTO XapakTepa HIKOJIOITMUECKUX TPOOIeM U ITyTel UX pelIeHus;

e 8) aganTanum K M3MEHSIIOIMMCS YCJIOBUSIM COLMAIbHON U NPUPOIHOM cpe/ibl:

e - [OTPeOHOCTh BO B3aUMOJAEWCTBUM IpPU BBIIOJHEHUU HCCIEJOBAHUM U IPOEKTOB
(bu3nYecKoi HAIIPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

® - [IOBBIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO IeSATENbHOCTD;

e - oTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM uucie GopMyIupoBaTh UAEH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSAX;

e - 0co3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEHN B 00J1aCTH (PU3UKY;

® - [UIAHHPOBAHME CBOETO PA3BUTHS B PHUOOPETEHUHN HOBBIX (PM3MUYECKUX 3HAHUM;

® - CTpEeMIIEHHE aHAJIM3UPOBATH U BBISBISATH B3AUMOCBS3H MPUPO/IbI, 00IIECTBA U SKOHOMUKH,
B TOM YHCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

® - OIIEHKAa CBOMX JEMCTBHI C y4ETOM BIMSIHHS HAa OKPYKAIOIIYIO CPEAY, BO3SMOMKHBIX

ri100aIbHBIX MOCJIEACTBUMN.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pesynmbraTte oOcBOeHHS TporpamMmbl IO (QHU3MKE HA YpPOBHE OCHOBHOTO 0OIEro
oOpazoBanusi y oOyuaromerocs OyayT chopMUpoBaHBI MeTamnpeIMeTHble pe3yJbTaThbl,
BKJIIOUAIOUINE TMO3HABATENbHBIE YHUBEPCAIbHbIE Yy4YeOHbIE [EHCTBUS, KOMMYHUKATHBHBIE

yYHHUBEpCalbHbIEe y4eOHbIE ICUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE YueOHbIE JeHCTBUSI.

ITo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe [eiiCTBHSA

Ba3oBble Jlornueckue JeiCcTBUA:
® BBIABIATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB (SIBICHUH);
® YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIaccU(PUKAINKI, OCHOBAHUS I 00001IeHN s
Y CpaBHEHHS;

¢ BbBIABJIATHL 3aKOHOMCPHOCTH U MPOTHUBOPCUUSA B paCCMATPHUBACMBIX (l)aKTaX, JaHHBIX U

Ha6J'IIO,[[CHI/I$IX, OTHOCAIIHNXCA K (I)I/I3I/I‘-IGCKI/IM SABJICHUSAM,



BBIABJIATE NPUYIUHHO-CICACTBCHHBIC CBA3KW IIPU HU3YUYCHUU (1)I/I3I/I‘I€CKI/IX SIBJICHUN H
IIponeccoB, ACIaTb BBIBOALI C HCHOJB30BAHUEM JACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO?)aKJHO‘-IeHI/Iﬁ, BbIABHUI'aTh TUIIOTE3BI O B3aUMOCBA3AX (1)I/I3I/I‘I€CKI/IX BCINYNH,

CaMOCTOSITEJIBHO  BBIOMpaTh crnoco0 pemieHus ydyeOHON (u3Mueckol  3anadu
(cpaBHEeHHE HECKOJIbKMX BapHaHTOB peIICHUs, BHIOOp HamboJsiee MOIXOAALIETO C

y4€TOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciaenoBareibCcKue AeiicTBHS:

KCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEICKUM HHCTPYMEHT IMO3HAHUS;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OTBIT, HECIOXKHBIN
(bM3UYEeCKUi HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHNE (PU3UUECKOTO SIBJICHUS;
OIIEHUBATh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIINIO, MOJYYECHHYIO B XOJE
WCCTIEA0BAHUS WIH SKCTICPUMEHTA;

CaMOCTOSITENIPHO ~ (OpMYIUpPOBaTh O0OOIIEHNWS W  BBIBOJABI IO  pe3yiabTaTaM
MIPOBEIEHHOTO HAOIIOICHNUS, OTIbITA, UCCIIEI0BAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JANbHEHIIIEEe pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE

BBIIBUI'aThb IMPECAIIOJIO0KCHUA 00 ux Pa3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3IMYHBIC METOJbI, MHCTPYMEHTHI M 3alpoChl TPU TOUCKE U O0TOOpE
WH(POpPMAIIUK WU TAHHBIX ¢ YIETOM TIPEIIOKEHHON yaeOHOH (HU3NIECKOH 3a1a4H;
aHAJM3UPOBaTh, CUCTEMATH3HPOBATh M HHTEPIPETUPOBATh WHPOPMAIMIO PA3TUIHBIX
BUJIOB U ()OPM TIPEIICTABIICHHSI,

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAaJbHYIO (hopMy mpenactaBieHus WHGOpPMAIHU |
WLUTIOCTPUPOBATh PEIIacMbIE 3aJadyd HECJIIOKHBIMU CXEMaMH, JUarpaMMamMu, WHON

rpaduKol U MX KOMOWHAIIHSIMH.

KoMMmyHnKaTHUBHBIC YHUBeEPCAJIbHbIEC YUeOHbIE JeHCTBHS:

B XoJe OOCYXIeHHs y4yeOHOro Mmarepuaia, pe3ylbTaToB JabOpaToOpHbIX paboT u
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXK/1aeMOil TeMbI U BBICKA3bIBaTh UJICH,
HaIleJICHHBIE Ha PellleHue 3a/1a4M 1 MoJIep>KaHne OIaroxenaTelbHOCTH OOIECHUS;
COTIOCTABJISAITH CBOM CYXKJIEHHUS C CYXKJIEHUAMH JPYTMX YYacTHUKOB JHAJIOTa,
0oOHapyXHBaTh pa3u4le U CXOJCTBO MO3UIINNL;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOMMYHO  TPEACTaBIATh  PE3yNbTaThl  BHIMOJHEHHOTO  (U3MYECKOTO  OMbITa

(BKCHepI/IMeHTa, HUCCIICA0BAaHUsI, HpOCKTa);



MMOHUMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYaTbHOU DPaOOTHI
MIPU PEIICHUH KOHKPETHOW (PU3NIECKOM MPOOIEeMBL;

IPUHUMATh LEJIA COBMECTHOM [EATEIIbHOCTH, OPraHU30BBIBATH JEHUCTBUSA MO €€
JTOCTIXKEHHIO: PACTIPENCIISITh POJIU, OOCYKIATh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOKO YacTh PalOOThI, JOCTUTAas KaYE€CTBEHHOIO pe3yJbTaTa IO CBOEMY
HANpPABJIECHUIO U KOOPJAUHUPYS CBOU JIEUCTBUA C IPYTUMU YJIE€HAMH KOMaH]IbL;
OIIEHMBATh KA4eCTBO CBOEro BKJIaJa B OOmMMA TPOAYKT TIO  KPUTEPHSM,

CaMOCTOSITEIFHO CHOPMYTUPOBAHHBIM yUYaCTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJILHBIC yqeﬁﬂme JeHCTBUSA

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CUTYAIUSIX, TPEOYIOIINX JUIsl PeleHus
(bu3nyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSI B PA3IMUHBIX IOJXOJaX MNPUHATHS pELIeHUH (MHAMBUOYAIbHOE,
IIPUHATHUE PELICHUs B IPYIIE, IPUHATHE PEIICHUI Ipynnoi);

CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelIeHHs (U3NYECKOM 3ajaud WIM IUlaHa
UCCIIEIOBAaHUS C Y4YETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh IpeJlaraéMble BapUaHThl PEIICHUH;

J€IaTh BBI60p n 6paTB OTBETCTBCHHOCTD 3a pCHICHUC.

CaMOKOHTPOJIb, IMOIUOHAJILHBI HHTEJJIEKT:

JIaBaTh aJI€KBATHYIO OLICHKY CUTYAI[MH U IIpe/ylaraTh IU1aH €€ N3MEHEHHUS;

OOBSICHATh TNPUYMHBI JIOCTHXKEHMS (HEIOCTHIXKEHMsI) pEe3yJbTaToOB JIESTEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJI BBIIOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSI MJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHUAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JAUCKYCCUM Ha HAyYHYIO
TeMY, HOHUMAaThb MOTHBbI, HAMEPEHHUSI U JIOTHUKY JIpYTrOro;

NpU3HAaBaTh CBOE NpPaBO Ha OWIMOKY MpH pelleHuH (QU3MUECKUX 3a7ady WU B

YTBCPKACHUAX HAa HAYUYHBIC TCMbI U TAKOC KC IIPABO APYroro.



HNPEIMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 9 kJjacce mpeiMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHHIA:

UCIIOJIb30BAaTh IOHATHUS: CHUCTEMa OTcuéTa, MarepuallbHas TOYKa, TPAaEeKTOPHUs,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO JIBIKEHUs, AedopMmarus (yrnpyras, IiacTu4eckas),
TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEpEerpy3Ku, LEHTP
TSKECTH, AOCOIIOTHO TBEPJAOE TEJIO, LEHTP TSDKECTU TBEPIOrO Tella, paBHOBECHE,
MEXaHWYeCKue KoyjeOaHus M  BOJHBI, 3BYK, MHH(pPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHbIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JTAJIbHO30PKOCTh, CHEKTPbl MCIIyCKaHUS M MOIJolleHus, anb(da, Oera- M ramma-
U3ITy4eHUs], U30TOIIbI, sIIEPHAs SHEPTreTUKA;

pas3nuyath SBIEHUS (pPaBHOMEPHOE U HEPAaBHOMEpPHOE MPSMOJMHENWHOE [BHKECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE IBIKEHHNE, CBOOOIHOE Ta/IeHUe T, paBHOMEPHOE
NBUKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBW)KEHHUE,
KojebaTenbHOE ABM)KEHUE (3aTyXalollMe€ U BBIHYXKJEHHBbIE KoJieOaHMsI), PE30HAHC,
BOJIHOBOE JIBWJKEHHME, OTPAKEHHE 3ByKa, MPAMOJMHEHHOE PpPACIPOCTPAHECHUE,
OTPAXKEHUE U MPEJTOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CHEKTP U CIOKEHUE CIEKTPalbHBIX LIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAaKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOro CIHEKTpa HU3ITydeHUs)
[0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOLINX

JaHHOC (bH?)PI‘ICCKOC SABJICHUC,

pacro3HaBaTh IPOSIBIEHUE U3yYEHHBIX (PU3MUECKUX SBJICHUM B OKpYy’KarolleM mupe (B
TOM uucie (pu3nyecKue SIBJICHUS B MPUPOJE: NPUIMBBI U OTIMBbI, ABWKEHHUE IJAHET
CoJiHEe4HOH cUCTEMBI, peaKTUBHOE ABUKEHHE KHUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE  SBJIEHHUA B  IpUpoJe, OHOJOrMYecKoe  JeHCTBUE  BUAUMOIO,
yIbTPaHOJIETOBOIO U PEHTTEHOBCKOTO M3JIy4eHHUH, €CTECTBEHHBIH paMOaKTHUBHbBIN
¢GoH, KOCMUYECKHE JIy4M, PaAMOAaKTUBHOE M3JIydeHHE MPUPOAHBIX MHUHEPAJIOB,
JIeCTBUE paIMOAKTUBHBIX M3JIy4YeHUI Ha OPraHM3M 4YelOoBeKa), IPU 3TOM HEPEeBOIUThH
MPAKTUYECKYIO 3a/lauy B y4eOHYI0, BBIJENATH CYIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(bU3NYECKUX SBICHUH;

OINMCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUYECKHE SBJICHUS, UCHIONb3Ys (pruznyeckue
BEJIMYMHBI (CPEIHAS U MTHOBEHHAsl CKOPOCTH Te€lla NP HEPAaBHOMEPHOM JBM)KECHMH,
YCKOpEHUE, MEPEMEIIECHUE, MyTh, YIJIOBas CKOPOCTb, CHJa TPEHMS, CHJIa YIPYTOCTH,
CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHHs, BEC TeJla, UMIYJbC Tea, UMITYIbC
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CHJIBI, MCXaHHNYCCKas pa60Ta U MOIHOCTBH, NOTCHIHAJIbHAA SHCPIruA TCja, IHOAHATOrO
Haa MOBCPXHOCTHIO 3EMJIM, TOTCHIUAJIbHAA SHCPTUA cxaToi IPY>XUHBbI, KHHCTUYCCKAA
JHEprusi, TOJHAas MeXaHWYeCKas JSHEPrus, MEpHoj] M YacToTa KoJICOaHWH, IMHA
BOJIHBI, TPOMKOCTB 3BYKa UM BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHS
Cpelbl), MPU OMHCAHWH TPABHILHO TPAKTOBATH (PU3WYCCKUI CMBICI HCIIOIh3yEeMbIX
BEJIMYMH, OOO3HAUYEHUS U €IUWHULBI (PU3NYECKUX BEJIWYMH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIUC OAHHYIO (1)I/I3I/I‘~I€CKYIO BCJIMYHMHY C OPYruMu BCIMYUHAMH, CTPOUTH
rpaduKu U3y4E€HHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH;

XapaKTCpUu30BaThb CBOMCTBA TECII, (1)I/ISI/I‘I€CKI/I€ ABJICHUA W MPOUCCCHI, UCII0JIb3Ys 3aKOH
COXpPAaHCHUA SHEPruMv, 3aKOH BCEMHUPHOTO TATOTCHHA, IMPHUHIMUITI CYIICPIIOZUINHN CHII,
MNPHUHOHUIT OTHOCUTCIIBHOCTHU FaJ'II/IJ'IGSI, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHHA UMITYJIbCA,
3aKOHBI OTPAXCHUA W TNPCIOMIICHHA CBE€TA, 3aKOHBI COXpPAaHCHUSA 3apiaI0BOTO H
MaCCOBOTO 4YHCCIT IIpyU AACPHBIX pCaKOuAaAX, IpPU I3TOM JaBaTb CJIOBCCHYIO
(hopMyITHMpPOBKY 3aKOHA U 3aIIUCHIBATh M0 MaTEMaTHUECKOE BhIPAKECHHE;

OOBICHSATH (i)I/ISI/I‘-IeCKI/Ie IponecChl U CBOMCTBA T€JI, B TOM YHCJIIE U B KOHTCKCTC
CUTyalluli  MpPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYHUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I1aroB ¢ OMOPOH HA 2—
3 WU3Y4YCHHBIX CBOWCTBAa (PHU3WYECKUX SBJICHUH, (DUINUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

peuath pacu€THbIe 3a1a4M (OMUPAIOIIKECcs HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3Ys
3aKOHBI M (OpMYJbl, CBA3BIBAaIOIIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHalu3a
yCIIOBUSL 3a/laydl  3alMChIBaTh KpPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIONINE WU
n30bITOYHBIEC JAaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE AJISl pelleHus,
MPOBOJUTH pacu€Thl M OIEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MYECKOi BEIIUYNHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MPH MOMOIIN (PHU3UUYECKUX
METO/IOB,  HCMOJb3ys  ONHCAHWE  HUCCIEIOBAaHMs,  BBIACIATH  MPOBEPSEMOE
MIPENIOJIOKEHHE, OICHUBATh NPAaBUIBLHOCTH MOPSAAKA IPOBEICHUS HCCIEeI0BaHUS,
JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOACHHH 1 OTIBITOB;

MIPOBOJUTH OMBITHI MO0 HAOTIOACHUIO (U3UYECKUX SBICHHUN WU (PU3MUECKUX CBOMCTB
Ten (M3yueHue BTOpPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTD
neproja KoJeGaHui MpyKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTY Il MAJbIX KOJIEOaHHH, MPSIMOIUHEHHOE pacpoCTpaHEHUE
CBETa, pa3lioKeHHE OeNoro cBeTa B CIEKTP, WM3YYCHHE CBOWCTB H300paKeHUS B

IIJIOCKOM 3€pKaJIC U CBOMCTB I/I306pa)i(CHI/ISI npeamMeTa B CO6Hp8.IOH.ICI>i JIUH3CE,



HaOJIO/IGHUE CIUIOUIHBIX W JIMHEHYaTBIX CHEKTPOB M3JIYYEHHs): CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HabOpa 000PyIOBaHMS, OTIUCHIBATH X0/ OIBITA U
€ro pe3yabTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJIUTH TPH HEOOXOJUMOCTH CEpHUIO TPSMBIX H3MEPEHHH, OIpenelnsis CpeaHee
3HaYCHWE W3MepseMOl BeMW4YMHBI ((DOKYCHOE pacCTOSHHUE COOMparomeil JHH3HI),
000CHOBBIBAThH BBIOOD CIIOCO0a M3MEpEHUs (M3MEPUTEITHLHOTO MPUO0PA);

MPOBOJIUTH MCCIIEJOBAHNE 3aBUCHMOCTEH (DM3NYECKUX BEIHYMH C HCIOJIH30BAHHUEM
NpSIMBIX M3MEPEHUH (3aBUCHMOCTh IIyTH OT BPEMEHH TpU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HavdalbHOW CKOPOCTH, TNepuoJa KOJICOAHWH  MaTeMaTH4eCcKOTO
MasiTHAKa OT JUIMHBI HHUTH, 3aBHCUMOCTH yIJia OTPaXCHHs CBETa OT yriia MaJeHUs u
yria TpeNOMIICHHUS OT yIJia MaJieHus1): TUIaHWPOBAaTh MCCIIEIOBAHNUE, CAaMOCTOSTEIEHO
coOMpaTh yCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl MOJYYEHHOW  3aBUCHMOCTH
(GU3NYEeCKUX BEIMYUH B BUAC TAONWIl U TpadHKOB, IENaTh BBHIBOJBI TI0 pe3yjbTaTamM
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (PHU3MUECKUX BEIMYHH (CpPemHssl CKOPOCTh H
YCKOpEHHUE Tella MpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHUE CBOOOJHOTO MaJieHus,
KECTKOCTh TPYKHUHBI, KOIDPUIIMEHT TPEeHHsI CKOJIBKCHHs, MEeXaHWYecKas padbora u
MOIIIHOCTh, YacTOTa M TMEpUOJ KojJeOaHUN MaTeMaTHYeCcKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas Cuja coOuparomed JIMH3BI, pPaJdO0aKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHHs], COOMpATh AKCHEPUMEHTAIbHYI0 YCTAHOBKY W BBITIOJHATH
U3MepeHusl, CleAysl MPeIOKEHHOM MHCTPYKIUH, BBIYUCISTH 3HAUCHUE BEIUYUHBI U
aHAJIM3UPOBATh IMOJIyYEHHBIE pe3ylbTaThl € Y4ETOM 3a/JaHHOM MOrPEeUIHOCTH
U3MEPEHMUI;

coOnroAaTh TMpaBuja TEXHUKM O€30macHOCTH npu  pabore ¢ 1abOpaTOPHBIM
obopynoBaHueM;

pasnuyaTh OCHOBHBIE MPHU3HAKKM HM3YyYCHHBIX (DU3MYECKHX MOJeNneil: MarephaibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKAas JMH3a,
IUIaHeTapHask MOJIENIb aTOMa, HYKJIIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapakTepu30BaTh MPUHLUUIBl JACUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPON HA UX ONMHUCAHUSA (B TOM YHCIE: CIUIOMETP, AATYUKH MOJI0KEHUS,
paccTOsIHUS U YCKOPEHHS, paKeTa, 3X0JI0T, OYKH, EPUCKOT, (oToamnmapar, ONTHUYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAaHUS O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBJICHUH U HCO6XOJII/IMLIC (I)I/ISI/I‘-ICCKI/IG 3aKOHOMCPHOCTH;,
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® ICIIOJB30BAaTh CXEMBI M CXEMATHUYHBIE PUCYHKH M3yYCHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX NPUOOPOB M TEXHOJOTUYECKHX IPOLIECCOB MPU PEUICHHH y4eOHO-
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMBI Ul MOCTPOCHUS M300paKEHUH B IJIOCKOM
3epKajie U coOMparolel JIMH3E;

® T[PUBOJWUTH TPHUMEpPhl (HAXOOUTh HHPOPMAIMIO O TpHUMEpax) NPAKTHIECKOTO
WCTIONb30BaHUSl (U3UYECKUX 3HAHUI B IOBCETHEBHOW JKM3HM IS OOECIeUeHUs
0e30MacHOCTH HpHu oOOpallleHuu ¢ NpudopaMu U TEXHUYECKHMHU YCTPOMCTBaMH,
COXPAaHEHHUs 370pOBbSI U COOJIOACHHUS HOPM DKOJIOTUYECKOTO0 TIOBEIEHHUS B
OKpYKaroILEen CpeJe;

® OCYIIECTBIISATh TOWCK uWH(popManuu (Qu3nueckoro cojepxanuss B VHTepHere,
CaMOCTOSITENIBHO (OPMYNIHPYsI TMOUCKOBBIM 3ampoc, HaXOAWUTh IYTH OIpeNeIeHUs
JIOCTOBEPHOCTH TIOJIyUeHHOW WHOOpPMAIMM HA OCHOBE HMEIOIMIUXCS 3HAHWA U
JIOTIOTHATEIHHBIX HCTOYHHUKOB;

® WCNOJB30BATh MPHU BBHIMOJHEHHH y4eOHBIX 3a/IaHUH HAYYIHO-TIOMYJSIPHYIO JTUTEPATYPy
(GU3NIECKOTO COJIep)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VHTepHer,
BIIAJIETh NpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® Co3JaBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIC COOOIIECHHS HAa OCHOBE MH(MOpPMAIUN
U3 HECKOJIbKMX MCTOYHHMKOB (DU3MUECKOTO COJAEp)KaHUsA, MYOJUYHO MPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM MIIM UCCIIEOBATEIbCKOM AEATeIbHOCTH, MPU 3TOM T'PAMOTHO
WCIOJIb30BaTh M3YYCHHBINM MOHATHMHBIN ammapaT H3ydyaeMoro pasaena (pusukud u
COMPOBOXKIATh BBICTYIUICHHE IIpe3eHTalueil ¢ y4€ToM OCOOEHHOCTEH aynuTopuu

CBCPCTHUKOB.

COJEPKAHUE OBYYEHUA

du3zuka 1 Gpu3nyecKue MeToAbl M3y4eHHs NPUPOABI (2 1aca)

®dusuka - Hayka o npupoje. Habmonenune u onucanue Gpusnveckux siBineHuid. M3mepenue
¢busznueckux BeIMYUH. MexXayHapoHas cuctema equHuil. Haydunsiit meton nmo3nanus. Hayka u
TEXHUKA.

Jlemoncmpayuu

HabGmonenne ¢uznueckux sBICHH: CBOOOJHOTO MAafCHHS Tel, KOJICOaHHWH MasITHHKA,
NPUTSHKEHUS.  CTAJbHOTO IIapa MAarHUTOM, CBEUYEHUS HUTHU DJICKTPUUYECKON  JIaMIIbl,
ANEKTPUUECKON UCKPBI.
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Mexannuyeckue siBjieHusi. (35 yacoB)
Kunemaruka

Mexannueckoe nBuxeHue. Tpaekropus. Ilyre - ckansgpHas BenauunHa. CKOpPOCTb
BEKTOpHAs Beau4uHAa. Moaynb BEKTOpa CKOpoCcTH. PaBHOMEpHOE NPAMOJIMHEHHOE IBUKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS. [ padiiki 3aBUCUIMOCTH IYTH U MOJYJISI CKOPOCTH
OT BPEMEHHM JIBHKCHUS.

YckopeHne - BEKTOpHAas BENMYMHA. PaBHOYCKOpEHHOE IPSAMOJIMHEMHOE JIBUJKCHHE.
I'padukn 3aBucMMOCTH TYTH M MOJIYJISl CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBWKEHHST OT BpPEMEHM  JBWKEHUA. PaBHOMepHOE  JBMXKEHHME TI0  OKPYKHOCTH.

LlenTpocTpeMuTenbHOE YCKOPEHHE.

Hemoncmpayuu

1. PaBHOMEpPHOE PAMOJIMHENHOE ABUKEHUE.

2. 3aBUCHUMOCTh TPA€KTOPUU JBMKEHHSI T€JIa OT BbIOOpaA Teja OTCUETA.
3. CBo0OogHOE TTaieHNE TEII.

4. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHHE.

5. PaBHOMEpPHOE NBHXKEHNE IO OKPYKHOCTH.

JlabopamopHuvie pabomwi u onvimol

1. H3Mepenne CkopoCTH paBHOMEPHOTO JIBUKEHUS.

2. N3mepenune yckopeHus CBOOOHOTO IMaJICHUS.

3. H3Mepenne eHTPOCTPEMUTEIBHOTO YCKOPEHUSL.
Jlnnamuka

WNuepuusa. MueptHocts Ten. IlepBoiii 3akoH Herotona. BzammopelictBue ten. Macca -
ckaisipHas BenuuuHa. [lmoTHocTs BemiecTBa. Cumia - BekTOpHas BenuyuHa. BTopoit 3akoH
Herorona. Tpetuit 3akon Herotona. JIBuxkenue u cuibl. Cuna ynpyroctu. Cuina tpenus. Cuna
TSYKECTU. 3aKOH BCEMUPHOTO TATOTEHUS

[Hemoucmpayuu

SIBnenue HHCPIHH.
CpaBHeHI/Ie Macc TCJI € IOMOIIbIO PABHOINIICYHUX BECOB.
CpaBHeHI/Ie MacC IBYX TCJ 10 UX YCKOPCHUAM IIPpU B3aHMMOJICHCTBUH.

N3mepenune cuibl o eopMaivy IpyxHuHbI.

1

2

3

4

5. Tperuit 3axkoH HetoTOHA.
6 CBolicTBa CUIIBI TPEHMUS.
7 CnosxeHue cui.

8 SIBneHuE HEBECOMOCTH.

Jlabopamopuwvie pabomul u onwvimol
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HccenenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT MACChI TEJIA.
1. Omnpenenenue ycKOpeHHs CBOOOHOTO MaaHUS
2. HccnenoBaHue 3aBUCUMOCTH CHJIbI YIPYTOCTH OT Y/UIMHEHUS MIPYKUHBI.
N3mepenue KECTKOCTH IPYKUHBI.
3. HccnenoBanue TpeHUS CKOJBKEHUS.
3aKoHBI COXpaHEeHUsI HMITYJIbCA U MeXaHu4YecKoi IHepruu (24 yacos)

Wmnynec. 3akoH coxpaHeHuss umnyibca. PeaktuBHoe paBmwkeHue. KuHernmueckas
sHeprus. Paborta. [loTeHuuanpHas SHEPrusi B3aUMOJEHCTBYIOLIUMX TeJl. 3aKOH COXpaHEHMUs
MEXaHUYECKON YHEPTHH.

3aKkOoH COXpaHEHHs OHHEPruu B TEIUIOBBIX IMpoueccax. [IpeoOpa3oBaHus sHepruu B
teroBbix MamuHax. KIIJ[ TermmoBo#t MamuHbel. DKOJIOTHYECKHE MPOOIEMBbI TEIIO SHEPTETHKHU.
Bo306HOBIIIEMblE HCTOUHUKH SHEPTUU.

[lpunnun pabotel TerioBbix MamuH. [lapoBasg TypOuHa. JlBurartenb BHYTpEHHETO
cropanusi. PeaktuBHbiil auratens. KIIJ[ TermmoBoro naurartens. YCTpONCTBO W MPUHIIMII
JNENCTBHS XOJIOIUIbHUKA.

Jlemoncmpauuu

1. PeakTUBHOE€ IBUKEHUE MOJIEIU PAKETHI.

2. YCTpOMCTBO KOCMUYECKOU PAKEThI

3. IlpeBpaiieHust SHEPTUH MTPU MEXAHUUECKHUX KOJICOAHMIX

4. YcTpOHCTBO YETHIPEXTAKTHOTO IBUTATENS] BHYTPEHHETO CTOPaHHUSL.
5. YcrpoicTBO mapoBoi TypOUHBI.

6. YCTpOHCTBO XOJIOIUIBHUKA

JlabopamopHuvie pabomwi u onvimol

1. 3yueHue 3akOHa COXpaHEHUsI DHEPTHH.

KBanToBble siBjieHusi( 21 yac)

Crpoenue aroma. Ilnanerapnas monens aroma. KBantoBele noctynarsl bopa. Jluneituarsie
cnekTpel. ATomHoe sipo. CoctaB aromHoro siapa. Snepnele cuibl. JlepekT Macchl. DHeprus
CBSI3U aTOMHBIX sifiep. PamnoakTuBHOCTE. MeTOIbI perucTpalunu sACpHbIX U3IIydeHUN. AnepHbie
peakuuu. AnepHsiil peaktop. TepmosinepHbie peakuuu. BiusiHue painoakTUBHBIX U3JIYY€HHM Ha
YKUBbBIE€ OpPraHU3MBI.

DKOJOTHYECKHE MPOOIeMbI, BOSHUKAIOIINE TP UCTIOIB30BaHUU aTOMHBIX AJIEKTPOCTAHIIHA.
Jlemoncmpayuu

Habmronenue tpexoB anbda-yacTuil B kamepe Bunbcona.

YCTpolcTBO M IPUHLMI AEHCTBUSA CYETUMKA HOHU3UPYIOLIMX YaCTHLI.
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3. do3umerp.

Jlabopamophwvie pabomul u onvimol

H3mepeHue 31eMeHTapHOT0 IEKTPUIECKOT0 3apsa.

Habnronenue muHEHYaThIX CIIEKTPOB U3ITyYEHUSI.

Crpoenue u 3Bosonus Beesennoii (11 yacoB)

FGOHGHTpI/I‘-IGCKaﬂ " TCJIMOLCHTPHUYCCKAad CHUCTCMbI MHUpA. dusnueckas nmpupoaa HEOECHEIX

ten Conneunour cuctembl. [Ipoucxoxnenue ConHeyHoM cuctembl. Pusnueckas Mpupoa

Comnna u 38€31. Ctpoenue Beenennoit. Opodtonus BeeneHHoi.

Jlemoncmpayuu

AcTpoHOMHYECKHE HAOIIOICHHUS.

3HAKOMCTBO C CO3BE3MSIMHU M HAOIIOCHUE CYTOYHOTO BpAIllEHUs 3BE3THOTO HEDA.

Ha6mronenune nemxenus JIynsr, ComHIA U TVIAHET OTHOCUTEILHO 3BE3]T.

IloBTOpenue (6 yacos)

Pe3eps (3 uaca)

TemaTuueckoe IJIAHMPOBaHUE

Ne Tema pa3ngesna KoanuyecTBO 4acoB JIeKTPOHHBbIE
n/n Beero | Kontp. | nao. o0pa3oBaTe/ibHbIE
pador | pao. pecypert
1. | Paznen 1. ®usuka u puznyecKue METOIbI 2 - - http://school-
U3Y4YEHUS IIPUPOIBI collection.edu.ru/
2. | Pa3zmen 2. MexaHu4ecKkue sIBICHHU. 35 2 3 http://fcior.edu.ru
Kunematuka. /Ilunamuxka.
3. | Paznen 3. 3akoHBI COXpaHEHUS UMITYJIbCA 24 1 5 | http://school-

1 MEXaHUYECKOM OHCPTHUHU.

collection.edu.ru/
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KBanToBbIE siBIICHUSI. 21 1 1 | http://school-

collection.edu.ru/

Crtpoenue u 3BoJronus Beenennoit 11 1 http://college.ru/fizika/
[ToBTOpEHUE 6

Pezeps 3 - -

Hroro: 102 5 9
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