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TOUKA \!Pocm

IMosicuuTeILHAS 3aIIMCKA

Pabouass mporpamma eCTECTBEHHOHAyYHOW HAMpPaBICHHOCTH MO (U3UKE C HCIOJIb30BaHUEM
obopynoBanus 1eHTpa «Touku pocta» mis yuyeoHoro npeamera «dusuka. ba3ossiii ypoBenb. 10 — 11 kmaccb»
cocraBneHa Ha ocHoBe:PI'OC COO wu pazpaboTaHa B COOTBETCTBHH C:

e TpeboBaHusiMH DenepalbHOrO TOCYAapPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAAapTa OCHOBHOTO
obmero oOpaszoBaHusi (YTB. NMpUKa3oM MuHHCTEpCcTBa 00pa3oBaHUs W Hayku Poccuiickoi
®eneparnuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

® aBTOPCKOW MporpaMMoil OCHOBHOTO o0miero obpa3oBaHusi mo ¢usmke i 7-9 kimaccoB (A. B.
[Téprrukun, H.B. ®uionosuy, E.M.I'ytHuk, M., «/Ipoda», 2015 r.);

Peanuzanust pabodeit yueOHOW MporpaMMbl OCYIIECTBIISIETCS C MOMOIIbI0 yueOHUKOB: «Duzukay miga 10 u
l1kmaccoB nuHun «Knaccuueckuit kype» aBropoB [.S.Mskumesa, b.b.byxoBuea, H.H.Cotckoro,
B.M.Yapyruna nox peaaxuueit H.A.IlappenstreBoii). M. «IIpocsemmenney, 2020.

[Iporpamma ompenenseT COACpKaHWE W CTPYKTYpY YUEOHOro MaTepuaia, IOCIeOBaTeIbHOCTh €ro
U3yUYeHUsI, TyTH POPMHUPOBAHUS CUCTEMbI 3HAHHUH, YMEHHUH U CIIOCOOOB JCSITEILHOCTH, PAa3BUTHS, BOCITUTAHUS U
COIMATM3ALUH YYAIIHXCS.

Co3znanue uentpa «Touka pocTa» MpenanojaraeT pa3BUTHE 00pa3oBaTeNbHON HHOPACTPYKTYpHI
001eo0pazoBaTenbHON OpraHU3aluy, B TOM YUCIIe OCHaIleHHe 0011e00pa30BaTeIbHON OpraHu3alluy:

1. oGopymoBanmeMm, cpeiAcTBaMH OOy4YeHHS W BOCHUTAHUA JUIsi U3ydeHUs (B TOM dYHCIe
JKCIEPUMEHTAIBHOT0) MPEIMETOB, KYypCOB, JUCLUUILIMH (MOAYyJeil) ecTeCTBEHHOHAay4YHOH
HalpaBJICHHOCTH  MpU  peaju3aldd  OCHOBHBIX  00mieoOpa3oBaTENbHBIX  MPOTPaMM U
JOTIOJIHUTEIbHBIX 00II€00pa30BaTeIbHBIX MPOTPaMM, B TOM YHUCJIE JJIS PACUIMPEHUS] COAEpHKAHUS
yuebHoro npeaMera «duzuka;

2. O60pyI[OBaHI/IeM, cpeacrtBaMu O6y‘{eHI/I}I )51 BOCIIUTAaHUA JJIA peajinm3anunuun nporpaMmm
JOIMTOJIHUTCIIBHOT O 06p330BaHI/I$I CCTCCTBCHHOHaquOﬁ HaHpaBHeHHOCTeﬁ;

3. KOMIIbIOTCPHBIM U HWHBIM O60pyI[OBaHI/IeM.

[IpodunapHBI KOMIUIEKT 000pynOBaHus oOecrneunBaeT 3(PHEeKTHBHOE JOCTHIKEHUE 00pa30BaTEIbHBIX
pe3ynbTaToB OOYYAIOIIMMHUCA MO MpOorpaMMaM €CTeCTBEHHOHAYYHOW HaIlpaBIeHHOCTH, BO3MOXXHOCTH
yriiyOJIEHHOTO M3Yy4YEHUS! OTJACIbHBIX MPEIMETOB, B TOM 4HCIE sl POPMUPOBAHUS HU300PETATEIHCKOTO,
KpPEaTUBHOTO, KPUTUUYECKOTO MBINIJICHUS, Pa3BUTHA (YHKIHOHAJIBHON TPAMOTHOCTH y OOYYaIOIIUXCS, B
TOM YHCJIE €CTECTBEHHOHAYYHOW U MAaTEMAaTHUYECKOM.

OKCIIEpUMEHT SBISAETCS MCTOYHUKOM 3HAHUM M KPUTEPUEM HX HMCTUHHOCTH B Hayke. KoHmennwus
COBpPEMEHHOTO 00pa30oBaHMS MOAPAa3yMEBAET, UYTO B YYE€OHOM DSKCIEPUMEHTE BEIYLIYI0 pPOJIb JOJIKEH
3aHATh  CAMOCTOSITEJBHBIA  HUCCIEJOBATEIbCKMI  YYEHHUECKHH  dKkcnepuMeHT.  CoBpEeMEHHbIE
JKCIEepPUMEHTAIbHBIE UCCIEOBAHUA 10 (PU3UKE YK€ TPYAHO MPEACTaBUTH 0€3 UCIMOJIb30BAHUS HE TOJBKO
AQHaJIOTOBBIX, HO U UHUPPOBBIX H3MEpPUTENbHBIX MpubopoB. B ®deneparbHOM TrocyaapCTBEHHOM
oOpazoBarenbHoM ctannapte (nanee — O@I'OC) nponucaHo, 4YTO OJAHUM U3 YHUBEPCAIbHBIX YUEOHBIX
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nevctBuit (manee — VYVYJI), npuoOperaeMbIX ydallUMHUCS, IOJKHO CTaTh yYMEHHE «IIPOBEICHHS
ONBITOB, IIPOCTBIX OKCIEPUMEHTAIBHBIX MCCIECNOBAaHUM, MPSIMBIX M KOCBEHHBIX H3MEPEHHH C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U MU(POBBIX U3MEPHUTEIBHBIX TPHOOPOBY.

Y4eOHBI JKCIEpUMEHT 1o (u3uKe, NPOBOAUMBIM Ha TpaaAMIIMOHHOM oOopynoBaHuu (6e3
NpUMEHEHUsT HUQPPOBBIX JladopaTopHii), HE MOXET B IOJHOH Mepe O0O0CeCHeYHTh pEIICHHE BCEX
o0pa3oBaTeNnbHBIX 3a7]a4 B COBpeMEHHOH mKoje. ClIoXuBIIAsACsS CUTyalust 00yCIOBICHA CYIIECTBOBAHUEM
psna mpoosiem:

*  TPAJUIMOHHOE IIKOJHHOE O0OpPYJOBAHHE H3-3a OIPAHUYCHUS] TEXHHYECKHUX BO3MOXKHOCTCH HE
IMO3BOJIACT MMPOBOAUTH MHOTUC KOJIMUCCTBCHHLIC UCCICAOBAHNA,

*  JUIMTEIBHOCTh TPOBEICHHS (PU3NYECKUX HCCIEJOBAaHMW HE BCerja corjiacyercs ¢
JUTUTEIIBHOCTBIO yU4eOHBIX 3aHSATHIA,

o BO3MOKHOCTb IMPOBCACHUSA MHOTI'MX (1)I/I3I/I‘-IGCKI/IX I/ICCJIGILOBaHI/II\/JI OrpaHUYIUBACTCA Tp€6OBaHI/I$IMI/I
TEXHHUKH 0€30TIaCHOCTH | JIp.

[udpoBass mabopartopusi KapAHHAIBHBIM 00pa3oM H3MEHSAET METOJUKY U  COJCp)KaHUE
KCIEPUMEHTAIBHON JAESATEIbHOCTH M IOMOTaeT pEeLIUTh BhIIIENepedrcieHHble npoliaeMsl. [upokuit
CHEKTp UU(POBBIX JAaTYMKOB IO3BOJACT Y4YAIIUMCS 3HAKOMHTBHCS C TapamMeTpamMu (U3HYECKOTO
JKCIEPUMEHTa HE TOJHKO HAa Ka4eCTBEHHOM, HO M Ha KOJIUYECTBEHHOM ypoBHe. C momoipio mudpoBoi
1a00paToOprUM MOKHO MPOBOJUTDH JUIMTENbHBIA SKCIEPUMEHT Aake B OTCYTCTBMM 3KcnepumeHTaropa. [lpu
ATOM H3MEpsieMbIE JIaHHBIC M PE3yJbTaThl MX OOpPAOOTKHM OTOOPAXKAKOTCS HEMOCPEICTBCHHO Ha JKpaHe
KOMITBIOTEPA.

B nmpomecce QopmupoBaHUsS OKCIEPUMEHTAJIbHBIX YMEHUNH 10 (¢U3UKE Yyyaluluidcs Yy4YuTCA
IpeACTaBIATh HHHOPMAIUIO 00 UCCIIETOBAHUH B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIUCHIBaTh SKCHEPUMEHT, CO3/JaBaTh CIOBECHYIO MOJENIb 3KCIEPUMEHTA,
(GuKCUpOBaTh BHUMAHUE HA U3MEPSIEMbIX (PU3NUECKUX BEJIMYNHAX, TEPMUHOJIOTHH;

* B TAaOJMYHOM: 3aMONHATH TAaOJIUIBI JAHHBIX, JEKAIUX B OCHOBE NMOCTPOEHUS T'paduKoB (Ipu
9TOM y y4dalllMXcsl BO3HUKAET NIEPBUYHOE IPEACTABICHNE O MaclITabax BEJIMYMH);

* B rpaduuecKkoM: CTPOUTH rpaUKH MO TAOJIMYHBIM JaHHBIM, YTO IO3BOJISET NMEpPEUTH K BBI-
JBIKEHUIO THIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy (U3UYECKUMM BeIUYMHAMH (IPH ITOM YUYUTEIb
MOKa3bIBAET MPEUMYIIECTBO B BHU3yaJlM3allMM 3aBUCUMOCTEM MEXAYy BEIW- YWHAMH, HAIVISIAHOCTh U
MHOT'OMEPHOCTH);

* B aHAJUTUYECKOM (B BUJI€ MATEMAaTHUYECKUX YPaBHEHUN): MPUBOJUTh MaTeMaTHYECKOE OMUCAHUE
B3aUMOCBS3M (PU3UUYECKUX BEITUYNH, MaTeMaTHYeCKoe 00001IeHNE MOTYyYEeHHbBIX pPe3yIbTaToB.

[Tepexox K KaxIOMy »JdTamy MpeAcTaBiIeHHS HUHGOpMalMu 3aHMMAaET JOCTATOYHO OOIbLION
IPOMEXYTOK BpeMeHHU. bezycnoBHo, B 7—9 Kilaccax 3TOT Ipolecc He00X0IUM, HO B CTapUIMX Kjaccax 3TO
BpeMsi MOXXHO OblJIO OBl OTBECTHM Ha pelleHue OoJjiee BaXXHBIX 3afad. B aToMm miane uudpossie
71a060paTOPUU MO3BOJISAIOT CYIIECTBEHHO SKOHOMUTH BpeMs, KOTOPO€ MOKHO MOTPAaTUTh Ha (pOopMUpOBaHUE
HCCIIEIOBATEIbCKUX YMEHUN ydalluXcsl, BIPAXaIOIMKUXCS B CIEIYIOMUX TeUCTBUSIX:

*  ompejelneHue NpodIeMbl;

*  IIOCTAHOBKA MCCIICOBATEILCKOM 3a/1a4M;

. IIJIAaHUPOBAHUEC PCHICHUA 3ada4u,

*  TIOCTPOEHHE MOJEIIEH;

*  BBIIBMJKCHHE THIIOTE3;

. OKCIICPUMCEHTAJIbHAA IMMPOBEPKA TUITOTES;

*  aHaJu3 JaHHBIX DKCIEPUMEHTOB HJIH HAOIIOCHHUIA;
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*  (¢dopmynHpoBaHUE BHIBOJOB.

[Tocnegnue roasl y ydammuxcs HaOmogaeTcss HU3Kash MOTHBALMS WM3YYEHHS €CTECTBEHHOHAYYHBIX
OUCHMIUIMH W, Kak CJeACTBHUE, MaJeHue KauecTBa oOpaszoBanus. LludpoBoe yueOHOe oGopynoBaHue
MO3BOJIACT YYalIUMCA O3HAKOMHUTHCA C COBPEMEHHBIMM METOJaMU HCCIICOBAHUS, NPUMEHSIEMBIMU B
HayKe, a YYUTENII0 — MPUMEHSITh Ha IMPAKTUKE COBPEMEHHBIE Ieaaroruueckue TexHosoruu. [losromy
IJIaBHOU cocTaBlsoleil koMmiekTa « Toukoi pocta» sABIsIOTCS HU(pOBBIE 1abopaTOpuu

I[lnanupyemblie pe3yJibTaThl OCBOCHHS Y4eOHOI0 peaMeTa
«DU3UKA» € ONMMCAHUEM YHHBEPCAJIbHBIX Y4eOHBIX H1eCTBUM, JOCTUTaeMbIX 00y4YaOIIUMHUCS
JIu4HOCTHBIE Pe3yJIbTAThI

JINIHOCTHBIMH pe3yjabTaTaMi U3YUCHUS NMIPEAMETA «Dus3uKa» IBIASIOTCI CICAYIOIMUE YMCHUS:

1. OCO3HaBaTb CAUHCTBO MW HLCJIOCTHOCTH OKpPYyXaromero ™Mupa, BO3MOXHOCTHU Cro Io-
3HABAEMOCTH H OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHUHU HayKH. ITocTennenHo BBICTpauBaTb
coOCTBEHHOE OCJIOCTHOC MUPOBO33PCHUC!

° BBIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC KHU3HEHHBIE BOIIPOCHI, KOTOPHIC
CTaBUT JWYHBIN KM3HEHHBINA ONBIT;

° YUYUTHCS MPU3HABATH NPOTHBOPEYMBOCTh U HE3aBEPIIEHHOCTh CBOMX B3IJISAI0B HA MUD,
BO3MOKHOCTb X U3MCHCHHUS,

° YYUTHCS MUCIOJIB30BaTh CBOU B3TJISIbI HA MUD JJIs1 00BCHEHHS PAa3JIUYHBIX CUTYyaIlUui,
pelIeHHs] BOSHUKAIONIUX MPOOJIEM U U3BIICUCHHUSI )KU3HECHHBIX YPOKOB;

2. OCO3HaBaTh CBOM HMHTEPECHl, HAXOJIWUTh WU M3y4aTh B Y4yeOHHMKAx MO pPa3HBIM MpeaMeTaMm

MaTepuall, UMEKIINI OTHOLIEHWE K CBOMM HHTepecaM. lcnonb3oBaTh CBOM MHTEPECHl IS
BbIOOpA MHIMBHAYATbHON 00pa30BaTebHON TPAEKTOPUH, MOTEHIIMAIBHON Oyaymel npodeccun u
COOTBETCTBYIOLIETO NPOPUIBLHOTO 00pa30BaHUS;

3. NpUOOpPETaTh OMBIT yU4acTUs B JejaX, IPUHOCALIUX MOIb3Y JIOISIM;

4. OIICHUBATD JKU3HEHHBIE CUTYaIlMH C TOUKHU 3pEHHs O€30MacHOro o0pasa KU3HU U COXPaHEHUS
3/10pOBbsl. YUMTHCS BBIOMpATh CTHJIb IOBEJEHMs, MPUBBIYKH, oOecreuyuBarolue Oe3omacHblii o0Opa3
KU3HU U COXPAHEHHE CBOETO 3/I0POBBSI, a TAK)Ke OJIM3KUX JIOJEH U OKPYKAIOIINX;

5. OLICHUBATh JKOJIOTUYECKUN PUCK B3aMMOOTHOILIEHUHN 4YeJoBeKa U Npupoiasl. Popmu- poBaTh
JKOJIOTMYECKOE MBIIIIEHUE: YMEHHUE OLIEHNBATh CBOIO JAEATEIBHOCTh U MOCTYIKHU JAPYTHUX JIOJAEH C TOYKH
3PEHHUS COXPAHEHUS OKPYXKAIOLIEH CPEbI.

MeTtanpeameTHbIe pe3yabTaThl

MeTtanpeaMeTHBIMU pe3yiabTaTaMU U3yueHus npeamera «Pusukay siasercsa popmuposanue YV /1.

PerynsituBubie YV /I
o CamocrosiTeIbHO OOHAPYXUBATh U (OPMYyIHPOBATH MPOOIEMY B KJIIACCHOW M MHAUBUIY-
aTbHOMN yYeOHOU e TEIHLHOCTH.
o BriaBurate Bepcuu penieHus npooieMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BRIOUpATh U3

IPEJIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSTENIBHO CPEACTBA JOCTUIKEHUS LIEIIH.

CocraBasaTh (MHAMBUAYAIbHO WM B TPYIIE) MJIaH peuieHust TpoOIeMBbl.

PaboTas mo npenokeHHOMY U (MJIM) CaMOCTOSITEIbHO COCTABICHHOMY IJIaHY, UCTIOB30 -
BaTh Hapsly C OCHOBHBIMM CPEACTBAMH U JOIOJHUTEIbHbBIE: CIIPABOYHYIO JIUTEPATYPY,
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busndeckue mpudOpPsl, KOMITBIOTED.

e [InmaHupoBaTh CBOIO HHIUBUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO.

e Paborarh 10 caMOCTOSITEIBLHO COCTABICHHOMY IIJIaHY, CBEPSSACH C HUM U LIENIbIO JIEATEIbHOCTH,
UCIIPABJISISL OITMOKH, MCIIOJIB3YSI CAMOCTOSITENIbHO MOI00paHHbBIE CPECTBA.

e CaMOCTOSITeNIBHO OCO3HaBaTh NMPHYHMHBI CBOEr0 ycleXa WM HEycleXa W HaXOJUTh CIOCOOBI
BbIXOJa U3 CUTyallul HCYCIICXA.

e VYMeThb OIIGHHBATh CTENEHb YCIEIIHOCTH CBOEW WHAMBHUAYaJbHOW o0Opa3oBaTeIbHOU Jies-
TEJIbHOCTH.

e JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KauecTBaM W YepTaM XapakTepa («KakoB s»), OIpeAeisiTh
HaIpaBJICHUSI CBOETO Pa3BUTHUSA (KKAKHUM 5 XOUY CTaTh», «4TO MHE JJIsl 9TOr0 HAJ0 CAENAThY).

IMo3naBarteiibHble YY ]|

AHanu3upoBaThk, CPAaBHUBATH, KIACCHPHUIIMPOBATH U 0000IIaTh H3yYCHHBIC TOHITHS.

CTpOuTH JTOTUYHOE PACCYKJICHHE, BKIIOUYAIOINIEe YCTAHOBICHUE TPHUYUHHO -CJIEICTBEHHBIX

CBSI3CH.

e [IpencraBnsaTh nHGOPMALIKIO B BHI€ KOHCIIEKTOB, Ta0JIHII, CXEM, TPaUKOB.

e [IpeoOpa3oBbiBaTh HHPOPMALIHIO U3 OJTHOTO BUAA B IPYroi U BEIOMpATh yI0OHYIO Ais ce0s
dopmy (uKcanuu u npeAcTaBiIeHUs HHPOPMAIUAH.

e lcnonp30BaTh pa3nuyHbIe BUABI YTCHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMHUTEIBHOE,
MOMCKOBOE), TPUEMBI CIyIIAHHUS.

e (CamMoMy co37aBaTh MCTOYHUKHM MH(GOPMALIMH Pa3HOTO TUIA U ISl pa3HBIX ayAUTOPUH,
co0r0/1aTh MpaBuiia UHPOPMALIMOHHOM O€30MaCHOCTH.

e  YMeTh UCHOJIB30BATh KOMIIBIOTEPHBIE U KOMMYHHKAI[MOHHBIE TEXHOJIOTUN KaK HHCTPYMEHT IS
JOCTHIKEHHS CBOUX IIEJIEH.

e  VMeTh BEIOMPATH aJIeKBATHBIE 3a/1aue MPOTPaMMHO-AIAPaTHBIE CPEICTBA U CEPBUCHI.

IIpeamernsnie YY /I

[Ipu oOyueHuu ¢u3uKe NEATENbHOCTH, CBS3aHHAS C MPOBeJAeHHEM (U3UUECKOTO IKC-TNEPUMEHTA,
OKa3bIBaeTcsi KoMIUIeKCHOM. OHa BKJIIO4aeT B ceOsl psAJ 3TamoB: IJAHUPOBAHUE, MOJEIHpPOBAHUE,
BBIJIBUKCHUE THUIOTE3, HaOMIOJeHue, MOoA00p MNpUOOPOB M TMOCTPOCHHUE YCTAHOBOK, H3MEPEHHE,
npejfcTaBlieHue u o0000IIeHue pe3yiabTatoB. J[Is OCBOEHMS YKa3aHHBIX JTaloB MPUMEHSETCS
SKCHEPUMEHTAIbHBIN METOJ U3y4YeHUSI PU3NUECKUX SIBJIE€- HUN U MPOLECCOB.

[Tpu moaroroBke ywammuxcss 11 kmacca k cmade EI'D mo ¢usuke crnenyer chopMHpoBaTh y HHX
YyMEHHE pellaTh 53KCIepUMEHTalbHbIe 3aJadu. B mporecce HX BBINOJHEHUS MOXKHO IOBTOPUTH
3HAYMUTENbHBINA 00bEM NMPOHAEHHOTO yueOHOT0 MaTepuasa.

[Ipumep sKcrepUMEHTAIbHOTO 3aaHUs

3akpenuTte xkE100 B MITATUBE U YCTAHOBUTE HAKIIOH kEI00a TaKUM 00pa3oM, YTOOBI MIAPUK MPOXOIHIT
BCIO JINTMHY kE&m00a.

Hcnonp3ys umeroniue 3HaHUs, OMPEJSIUTe: a) YCKOPEHHE mapuka; 0) CKOPOCTh Iapu- Ka B KOHIIE
xé&noba.

VkaxuTe, KaKk U3MEHSIOTCS Cieayomue GuU3ndeckue BEIWYUHBI NPU JIBUKCHUHU IIapHKa BBEPX IO
#kEm00y: a) CKOpOCTh, 0) YCKOpEHHE; B) MOTEHIMAlbHAsh JHEPrus; T) HMIYIbC; N1) KHHETHYECKas
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DHEprusl; €) MOJIHAs MEXaHMYECKas DHEPIrusl B pPEAJbHBIX YCIOBUAX (C YYETOM TpEHHMs); k) IHOIHAs
MeXxaHU4ecKas SHEeprus B UJl€aJbHbIX YCIOBUAX (0e3 yuéra TpeHus).

Pemrenne sxcnepuMeHTANIbHBIX 337124 GOPMUPYET Yy YUALIUXCA CIEeNYIOIIHEe YMEHUS:

MPOBOJIUTH HAOIIOICHUS U OMUCHIBATH UX;
3aJ1aBaTh BOMPOCHI U HAXOJAUTh OTBETHI HA HUX ONBITHBIM MYTEM, T. €. INIAHUPOBATH BBIIIOJHEHHUE
MPOCTEUIINX ONBITOB;

® [POBOJUTH MPSAMBIC U3MEPEHUS TIPU TOMOIIHN Hanboiee YacTO UCIOIb3yEMbIX MPHOOPOB;

° MpEeJICTaBISATh PE3YyAbTaThl U3MEPEHUM B BUJE TAOJIHIL;
° JIenaTh BEIBOJLI HA OCHOBE HAOIIOIEHMI;
° HaXOJIUTh NMPOCTEHIIINE 3aKOHOMEPHOCTH B MPOTEKAHUM SIBJICHUIN U OCO3HAHHO UCIOJIb30BATh

UX B OBCEHEBHOMN XKU3HH, COOIIOasi pa3yMHBbIE MPaBHIa TEXHUKU O€30MaCHOCTH U
IIPOTHO3UPYS MOCIEACTBUSA HENIPABUIBHBIX NEUCTBUM.

Breimonaenne  1abopaToOpHBIX  pabOT (QU3MUECKOr0 MTPaKTUKyMa JOJDKHO OBITH CBA3aHO C
OpraHM3alnuell CcaMOCTOSITEIbHOW M TBOPYECKOW JEATEIBHOCTU Yydauluxcs. BO3MOXHBIA BapuaHT
UHJUBUAyaIU3alud paboThl — 3TO MoA00p HEcTaHAApTHBIX 3aJaHUN TBOPUYECKOIO XapakTepa,
HaIpuMmep, NOCTaHOBKA HOBOH j1abopaTopHOil paboThl. OpUTrHHAIBHOCTh TAKOTO 3aJaHus 3aKJII0YaeTcs B
TOM, UYTO YYalluiicsl MEpBBIM COBEpIIAET ONpeAe/IEHHbIE AEHCTBUSA IO BBIIOJIHEHUIO J1a0OpaTOPHBIN
pabotel. IIpu 3TOM pe3yabTaT €ro 3KCIEPUMEHTAIbHON AEATENbHOCTH NMEPBOHAYAIbHO HEU3BECTEH HHU
€My, HU YUUTEII0.

DaKTUYECKH 371eCh MTPOBEPSIETCS HE CTOJBKO 3HAHUE KAKOT0-JIM00 (PU3MUECKOTO 3aKOHA, SABJICHUS WU
npoIlecca, CKOIbKO CIOCOOHOCTH y4allerocsi K IOCTaHOBKE U BBIMOJHEHUIO (PU3NUYECKOTO SKCIIEPUMEHTA.
[IpoBens ceputo HEOOXOIUMBIX U3MEPECHHUI W BBIYMCIICHUN, OH OICHUBACT MOTPEITHOCTH U3MEPEHUH W,
€CJIM OHU HEJIOMYCTUMO BEJIUKH, HAXOJAUT OCHOBHbBIE HCTOYHUKHU OLMIMOOK U MPOOYET UX YCTPAHUTD.

JApyruM ydamuMmcsl Kjacca MOKHO MPEMIOKUTh HHAUBUAYAIbHBIE 3aJaHUS HCCIEA0BATEIBCKOIO
XapakTepa, B XOJ€ BBIINOJIHEHUS KOTOPBIX OHHM IIOJy4aT BO3MOXHOCTb OTKPBITH HOBBIE, HEU3BECTHHIE
3aKOHOMEPHOCTU WJIM Jaxe co3/aTh n3olOpereHue. CaMOCTOATENbHOE OTKPBITHE HM3BECTHOTO B (U3HKE
3aKOHa MJIM «u300peTeHue» cmnocoba H3MepeHus (U3NUECKON BEIUUYMHBI SBISETCA OO0BEKTUBHBIM
JI0Ka3aTeIbCTBOM CIOCOOHOCTH Yy4allUXcs K CaMOCTOATENbHOMY TBOpuYecTBY. B pesynbrarte Takoi
NeATEeIbHOCTH Y HUX (OPMUPYETCS YBEPEHHOCTh B CBOMX MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTSX.

B nmponecce 3KCICPUMECHTAJIBHOIO UCCICIOBAHUA (I)I/I3I/I"ICCKI/IX SIBJICHUI (HpOHeCCOB) u 0606H_ICHI/I$I
IMNOJMTYYCHHBIX PE3YJIbTATOB yUAalIUCCA JOJIKHBI HAYUUTHCS:

. YCTaHABIMBATh (DYHKIMOHAJIBbHYIO CBSI3b M B3aHUMO3aBUCUMOCTD SIBJICHUH (IIPOLIECCOB);

. MOJIETUPOBATH SIBJIIEHUS (IIPOLECCHI);

. BBIJIBUTaTh THIIOTE3bl, DKCIIEPUMEHTAIBHO IPOBEPATh UX U UHTEPIPETUPOBATH MTOJIYYECHHBIC
pe3yJbTaThl;

. u3y4aTh (pU3MYECKHEe 3aKOHBI M TEOPUHU, YCTAaHABIMBATh I'PAHUIIBI UX TPUMEHUMOCTH.

KommyHnukaTtusubie YV ]|

o OTtcranBas CBOIO TOUKY 3pEHHS, IPUBOJIUTH aPTYMEHTHI U OATBEPKAATh UX (paKkTamu.

. YMeTh B TUCKYCCHUH BBIABUTATh KOHTPAPIyMEHTHI, epedpa3upoBaTh CBOIO MBICIIb (Biaje-
HUE MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH).

. YUuThCcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh IIPU3HABAaTh OMIUOOYHOCTh CBOETO

MHCHHUA U €TI0 KOPPEKTUPOBATE.
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Pa3nnyarh B TMCbMEHHOW U YCTHOM peun MHEHHE (TOUKY 3peHus), JoKazaTelbCcTBa (apry-
MEHTBI, (aKThl), TUIIOTE3bl, AKCHOMBI, TECOPUH.

YMeTh B3IISIHYTh HAa CUTYALUIO C MHOU MO3ULUH U JOTOBAPUBATHCS C JIOIBMU, IPUIAEPKH -
BAIOIUXCS UHBIX TOYEK 3PEHUS.

HpeI[MeTHLIe pe3yJbTaThbl

BrinyckHUK HayduTCA:

JEMOHCTPUPOBATh HA IPUMEPAX POjb U MECTO GU3UKU B POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOI UM, B IPAKTUYECKOMN
IeSTEeIbHOCTH JIIOJCH;

JEMOHCTPHUPOBATH HA MPUMEPAX B3aUMOCBS3b MEXAY (DU3UKON U IPYTUMHU €CTECTBEHHBIMH
HayKaMu;

yCTaHABIMBATh B3aWMOCBSI3b €CTECTBEHHO-HAYYHBIX SBJICHHH © TNPUMEHATH OCHOBHBIC
du3rUecKkne MoAENU ISl UX ONMUCAHUS U OOBSICHECHHUS;

UCIIONIB30BaTh HMHGOpPMANHI0 (PU3UYECKOr0 COIEpKaHUS IPU pEHICHUW YYEeOHBIX, IPAKTH-
YECKHUX, MPOEKTHBIX M HMCCIEIOBATEIbCKUX 3a/ad, WHTErpupys HHPOPMAIMIO0 U3 Pa3IUYHBIX
UCTOYHUKOB U KPUTHYECKH €€ OIICHUBAS;
pa3nuyaTh M yMETh HCIIOJIB30BaTh B Y4YEOHO-HMCCIENOBATENBCKOW JIEATEIHHOCTH METO/bI
HAy4YHOTO MO3HaHUs (HaOII0/IeHNe, OIMCaHNue, U3MEPEHHUE, IKCIICPUMEHT, BBIIBH)KEHUE THIIOTE3bI,
MOJICTUPOBaHUE U 1Ip.) U (popmbl HayyHOTO MO3HaHUS ((PaKTHI, 3aKOHBI, TEOPHUH), AEMOHCTPUPYSI
Ha IIPUMepax UX poJib U MECTO B HAYYHOM IO3HAHUH;

IPOBOAMUTH NPSIMbIE U KOCBCHHbIC M3MEHEHHUS (PU3MYECKUX BEIMYUH, BHIOMpas MU3MEPUTEIbHBIC
npuOOpEI ¢ Y4ETOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, IIAHUPOBATh X0/ U3MEPEHHH, TOTyqaTh
3HaYeHHE HM3MEpseMOW BEIMYMHBI U OICHUBATh OTHOCUTEIIBHYIO MOTPEIIHOCTh 10 3a/JaHHBIM
dbopmynam;

POBOJUTH HCCIENOBAHHUS 3aBUCUMOCTEH MeEXAy (PU3NUECKUMHU BEIWYHHAMU: TPOBOJIUTH
U3MEpPEHHsI M OINpPEACNATh Ha OCHOBE HCCIEIOBAaHUS 3HAYCHHE MMApaMETPOB, XapaKTEPH3YIOIIUX
JAHHYIO 3aBUCUMOCTB MEX/y BEIMUUHAMM, U JIeJIaTh BBIBOJ C YUETOM MOTPEIIHOCTH U3MEPEHUN;
UCIIOJIb30BaTh JUIsl OMUCAaHUS XapakTepa MNpPOTeKaHUs (U3NYECKUX NPOLEcCOB (U3UUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aMMOCBS3b MEXAY HUMH;

UCIIOJIb30BaTh JUIsl OINUCAaHUs XapakTepa NPOTEKaHUs (U3MYECKUX IPOIECCOB (PU3MUECKUe
3aKOHBI ¢ Y4ETOM IpaHUIl UX TPUMEHUMOCTH;
pelmath KadyecTBEHHBIE 3aJayd (B TOM YHCIE W MEXIPEIMETHOrO XapakTepa): MCIOJb3ys
Mojenu, (U3UYECKHe BEIWYUHBI M 3aKOHBI, BBICTPAWBATHh JIOTHYECKH BEPHYIO IEMOYKY
00bsiICHEHHS (J0Ka3aTeNbCTBA) MPEAI0KEHHOTO B 3a/1a4e Mpoliecca (IBIeHUs);
pemaTh pacu€THBIE 3a/1a9M C SIBHO 33JaHHOW (PU3MUECKOW MOJIETBI0: HA OCHOBE aHAJIN3a YCIIOBUS
3a/1aud  BBIACTATH (U3UYECKYIO MOJENb, HAxXOIWTh (HU3UYECKHE BEIUYMHBI U 3aKOHBI,
HEOOXOJMMBIC M JIOCTATOYHBIC ISl €€ PEHICHUSs, TPOBOJUTH PACUETHI M MPOBEPSTH MONIYICHHBIH
pe3ynbTarT;

YYHUTHIBATh TPAHHIIBl MPUMEHECHHS HW3YyYEHHBIX (U3UYECKUX MOJCNCH NpPH pPEIIeHHH QU3H-
YECKUX U MEXIPEJIMETHBIX 3a/1a4;

UCIIOJIb30BaTh HMH(OpPMAIMI0O W TPUMEHATh 3HAHUS O NPUHIUNAX pabOThl M OCHOBHBIX Xa-
paKTepUCTUKAX M3YYCHHBIX MAIWH, MPUOOPOB M APYTHX TEXHUUYECKHX YCTPOWCTB JUISI PEIICHUS
NPaKTUYECKHUX, YIeOHO-HCCIe0BATEIHCKUX U MMPOCKTHHIX 3a7a4;

UCIIOJIB30BAaTh 3HAHUA O (PU3HUECKHX OOBEKTaX M MpOIleccaX B IOBCEIHEBHOW JKWU3HU IS
obecrieueHust 0€30MACHOCTH MPHU OOpaIleHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOMCTBAMU, IS

7
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COXpAaHEHUsS 3/10POBbsI U COOJIOJIEHUS HOPM 3KOJOTMYECKOTo MOBEICHHS B OKpY)Kalollel cpeje,
ISl IPUHSTUS PEUICHUH B MOBCEIHEBHOM KU3HMU.
BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCH:

¢ TIOHMMaTh U OOBACHATH WEJIOCTHOCTh (PU3WYECKOH TEOpHUH, pas3inyaTh TpaHUIBl €€ Mpu-
MEHHMOCTH U MECTO B PALY APYTUX HU3UUECKUX TEOPUH;

e BIaJeTh MpUEMAMHU TOCTPOCHHUS TEOPETUUYECKUX JI0KA3aTeJbCTB MPOTEKaHUS ()HU3UUECKUX
SABJICHUH U IIPOLECCOB HA OCHOBE NOJIYYEHHBIX TEOPETUYECKHUX BBIBOJIOB U JIOKA3aTENIbCTB;

e  XapakTepU30BATb CUCTEMHYKO CBS3b MEXKJIY OCHOBOIIOJIATAIOIIMMU HAayYHBIMU IIOHATUIMU:
IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JI€), IBUKEHUE, CUIIa, SJHEPTHUS;

e  BBIJABHUIaTh T'MIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIAralIIuX 3aKOHOB;

®  CaMOCTOSITEIbHO MJIAHUPOBATH U MPOBOIUTH GU3UYECKUE IKCIIEPUMEHTHI;

®  XapakTepu30BaTh TJ00aNbHBIE MPOOJIEMBI, CTOSIIME MEpe] YeTOBEYECTBOM: JIHEPreTUUYECKHE,
CBIPbEBBIE, IKOJIOTUYECKUE, — U POJIb GU3UKHU B PEUICHUH ITUX IpoOIeM;

e pemaTh MPAKTUKO-OPUEHTUPOBAHHBIE KAa4eCTBEHHbIE M pacu€éTHhle (U3UYECKUE 3a7a4 C
BBIOOpOM (pu3HUECKONH MOMAEIH, HCHONb3Yys HECKOIbKO (PU3MYECKHX 3aKOHOB WM (opmy,
CBSI3BIBAIONINX M3BECTHBIC (U3UUSCKUE BEIIMIMHBI, B KOHTEKCTE MEKITPEIMETHBIX CBSI3CH;

o OO0BSCHATH IIPUHIUAIIBI pa6OTLI " XapaKTCPUCTHUKH U3YUYCHHBIX MAIlIHUH, HpI/I60pOB U TCXHHU -
YCCKHUX YCTpOﬁCTB;
o 00BSICHATH YCJIIOBHS TPUMCHCHUS (1)H31/IIIGCKI/IX MO,[[eHeﬁ IIpu pCUHICHUHA q)HSH‘{CCKI/IX 3ajgad,

HaXOJuThb aICKBATHYIO npenno;erHoﬁ 3aaa4c q)HSquCKYIO MOJCJIb, pa3pCllaTb HpO6J'IeMy Kak
Ha OCHOBC UMCHOIIHNXCA 3HaHl/If/'I, TaK U IIpU NTOMOIIU METOA0B OLICHKMU.

Mexannuyeckue siBJeHUA

— pacro3HaBaTh MEXAHWYCCKUE SBJICHHS W OOBSICHATH Ha OCHOBE MMCIOIIMXCS 3HAHWA OCHOBHBIC CBOHCTBA
WIM YCIOBHUS TPOTEKAHUS OSTUX SBICHHI: PaBHOMEPHOE U HEPABHOMEpPHOE MABM)KEHHE, PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBM)KCHHE, OTHOCHTEIHLHOCTh MEXaHHYECKOTO JBWKCHHS, CBOOOIHOE
najicHue Tell, pPAaBHOMEpPHOE JBWKCHHE IO OKPY)KHOCTH, HWHEpPILHS, B3aUMOJCUCTBUE Tel, PEaKTUBHOE
JBUKCHHE, TIepeiada JIaBJICHUS TBEPIBIMU TEIaMH, KHIKOCTSIMH U ra3aMu, aTMOC(EpHOE JaBJcHHUE, TUTABAHHE
TeJ, pAaBHOBECHE TBEP/BIX TEJ, UMEIOIINX 3aKPEIUICHHYIO OCh BpaIEHHs, KOJieOaTebHOE IBIKEHUE, PE30HAHC,
BOJIHOBOE JIBUKEHHE (3BYK);

— ONKCHIBATh U3YYEHHbIE CBOWCTBA TEJI U MEXaHMUYECKUE SIBJICHUS, UCIONb3Ys (PU3MUECKHE BETUYMHBI: MYTh,
nepeMeleHne, CKOpoCTh, YCKOpEHHE, Mepuo] OOpallleHus, Macca Tena, IUIOTHOCTh BeIlecTBa, cuia (cuia
TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUs), JaBJIEHUE, UMITYJIbC Tejla, KUHETUYecKasi SHEprus, MOTeHIHAIbHas
9Heprus, MexaHudeckas pabota, Mexanudeckas MoliHocTs, KI1/I npu coBepiieHn# paboThl C UCIOJIb30BaHUEM
IPOCTOTO0 MEXaHU3Ma, CUJIa TPEHMsI, aMILTUTY/a, MIEpUOJl U YacToTa KoJieOaHWM, UIMHA BOJHBI U CKOPOCTH €€
pacrpoCTpaHeHUs; NMPH OMUCAHWU NPABUIBHO TPAKTOBATH (PM3WYECKHIA CMBICI MCIOJIB3YEMbIX BEIHYUH, MX
0003Ha4YeHHS] ¥ €IMHULIBI U3MEPEHUsI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (U3UYECKYIO0 BETUUYHUHY C
JPYTMMU BETUYMHAMU, BBIUYUCIISITH 3HAU€HNE (PU3NYECKON BETUUHHBI;

— aHAJTU3UPOBATh CBOWCTBA TEJ, MEXaHHMUECKHUE SBJICHUS U MPOLIECCHI, UCTIONb3YS (PU3MUYECKHE 3aKOHbI: 3aKOH
COXpPAHEHMSI DHEPIUM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIMII CYNEPHO3UIMH CHJI (HAXOXACHHE
paBHonelcTByomen cuibl), [, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHMs HMITYJIbCa, 3aKOH ['yka, 3aKoH
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[Mackains, 3akoH Apxumena; MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe
BBIPAKECHMUE;

— pas3jindyaTb OCHOBHBIC IMPHU3HAKKW HU3YYCHHBIX (bPIBI/I‘ICCKI/IX MOI[GJ'I@?IZ MaT€purajibHasg TOYKa, MHECpHHAJIbHasd
CHCTEMaA OTCUCTA,

— peware 3ajJadd, HUCHONb3ysd (U3MYECKHE 3aKOHbI (3aKOH COXPAHEHUs HHEPIruu, 3aKOH BCEMUPHOIO
TArOTeHUs, NpuHIMN cynepnosdunuu cwi, I, II n III 3akonsl Hpl0OTOHA, 3aKOH COXpaHEHMsS MMITYJIbCA, 3aKOH
I'yka, 3akoH Ilackais, 3akoH Apxumena) u GopMylibl, CBS3bIBaONIUE (PU3NYECKHE BEIMUYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHE, Macca Tela, IUIOTHOCTh BEHIECTBA, CUJIA, JABJICHHUE, UMILYJIbC TEla, KUHETHYECKAas JSHEPrus,
NOTEHIMaIbHAs YHEPIrus, MexaHuueckas paboTa, MexaHudeckas MourHocTh, KIIJ] mpocroro Mexanusma, cuia
TPEHUSl CKOJIBXKEHUS, KO3((UIMEHT TPEHUs, aMIUIMTYyJa, MEPUOJ U 4YacToTa KOJIeOAHUHM, JUIMHA BOJHBI U
CKOpOCTb €€ paclpOCTPAHEHUs): HA OCHOBE aHajIM3a yCIOBHUs 3a/la4M 3aIUChIBATh KPAaTKOE YCIOBHE, BBIACIATD
(bu3nueckre BeIMYHUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /TSl €€ PELIeHHUs, TPOBOAUTH PACUEThl U OLIEHUBATh
PEaIbHOCTb MOJIyYEHHOT0 3HaueHHs! (pru3nyecKoil BEIMYHUHBI.

TemoBble sIBJEHUS

— pPacHo3HaBaTh TEIUIOBBIE SBJIECHUS M OOBICHATH Ha 0a3e MMEIOLIUXCA 3HAHMM OCHOBHBIC CBOMCTBA WIIU
YCIIOBHS TPOTEKAHWS ITHUX SBICHHHA: AU(Qy3us, u3MEHEHHE oObeMa TeJ NpU HarpeBaHUM (OXJIAXKICHUHM),
OonblIas CXKMMaeMOCTh Ta3oB, Majlas CXKUMAeMOCTb J>KUIKOCTEH M TBEPAbIX TEJ; TEIUIOBOE pPaBHOBECHE,
UCTIApeHHE, KOHICHCAINs, TIaBJICHHE, KPUCTAJUIN3ALKs, KATICHHE, BIAXKHOCTh BO3/yXa, Pa3jIMYHBIE CIIOCOOBI
TerIonepeaun (TeIIoNpPOBOAHOCTb, KOHBEKIIMS, U3JIyUeHHE), arperaTHble COCTOSHUS BELIECTBA, MOTJIOIIEHUE
SHEPruM IMpH UCHAPEHUHU KUJIKOCTH U BbIICJIECHUE €€ MpPU KOHJEHCAIMHM Iapa, 3aBUCUMOCTb TEMIIEpaTyphbl
KUIIEHUS OT JJaBJICHMUS,

— OIMCBIBATh U3YYCHHBIE CBOMCTBA TEJ M TEIJIOBbIE SIBICHUS, UCIOIb3Ys (PU3HMUECKUE BEIMUUHBI: KOJTUYECTBO
TEIUIOThl, BHYTPEHHSIS JHEprus, TeMIeparypa, YJelbHas TEIUIOEMKOCTh BEIIEeCTBA, YJeNbHAs TeIoTa
IUIaBJIEHUs, YyJlelbHas TeIuloTa NapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIIMEHT
MOJIE3HOTO JEMCTBUS TEIJIOBOIO [JBUTATENs; MpPH ONUCAHUM NPAaBUIBHO TPAKTOBaThb (PU3WYECKUI CMBICIH
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUEHUS U €AMHUIBI U3MEPEHUS], HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTMMHU BEJIMYMHAMH, BHIUUCIATH 3HaUeHUE (PU3NUECKON BEIIMUMHBI,

— AHAJIM3UPOBATH CBOMCTBa TCJI, TCIIJIOBBIC SABJICHUA W NPOUCCCHI, UCII0JIB3YSA OCHOBHBLIC IMOJIOKCHHA aTOMHO-
MOJICKYJIAPHOTO YYCHHA O CTPOCHUH BCUICCTBA U 3aKOH COXPAHCHHA SHCPIUU,

— pasiindyaTtb OCHOBHBIC MMPU3HAKU W3YUCHHBIX (1)I/IBI/I‘-I€CKI/IX MO}ICJ’ICﬁ CTPOCHUA Ia3oB, )KI/IJIKOCTef/'I H TBECPABIX
TCI,

— HNPUBOAWUTH NPUMEPHBI MPAKTUYCCKOI'0 UCITOJIb30BaAHUA (1)H3I/I‘ICCKI/IX 3HAHUH O TETUIOBBIX SIBJICHUAX

— peflaTth 3aia4yu, UCIOJIb3YS 3aKOH COXPAaHCHUA DHCPTHUU B TCIJIOBBIX IIPOLECCAX U (I)OpMy.]'IBI, CBA3BIBAIOIIHEC
q)HSquCKPIe BCJIIMYHUHBI (KOJ'II/I'—IGCTBO TCIUIOTEI, TEMIICpaTypa, yACIbHAsA TCIJIIOCMKOCTH BEIICCTBA, yACIbHAs
TCIUIOTAa TIUIABJICHUA, YJCJIbHAA TCIJIOTA Hap006pa3OBaHI/ISI, yACiibHasg TCIUIOTA CTOpaHUs TOIIJIUBA,
KOS(i)(bI/IIII/IeHT MOJIC3HOTO ACHUCTBHUS TEINIOBOT'O )IBI/IFaTeJ'ISI)I Ha OCHOBC aHalin3a YCJIOBHA 3aaa4M 3allMCbIBATh
KpaTKOC YCJIIOBUC, BBIACIIATH (I)I/ISI/I‘-IGCKI/IC BCJIIMYHHBI, 3aKOHBI U q)OpMy'J'IBI, HCO6XO,[[I/IMBIC IJig €€ PCIICHUA,
IMPOBOAUTDL paCYCThI U OLICHUBATL PCAJIbHOCTD MMOJIYUCHHOTI'O 3HAYCHUSA (1)PI3I/I‘IGCKOI>'I BCJIIMYHHEI.
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BHCKTpI/I‘IeCKI/Ie U MAarHUTHBIC SIBJICHUSA

— pacmo3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS WM OOBSICHATH HA OCHOBE HMMEIOIIUXCS 3HAHWA OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS TMPOTEKAHUS JTUX SABJICHUW: OJJEKTpU3alUs TeJ, B3aUMOJACHCTBHE 3apsoB,
ANEKTPUYECKUH TOK W €ro JedcTBUs (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBHE MAarHHUTOB,
SJIEKTPOMArHUTHAs HMHAYKIUA, JICUCTBUEC MArHUTHOTO IIOJISi HAa MPOBOAHUK C TOKOM M Ha JBIHXKYIIYIOCS
3apSKEHHYIO YaCTULY, IEMCTBHUE JIEKTPUUYECKOTO MOJISI Ha 3apPSKEHHYIO YacCTHUIY, JIEKTPOMAarHUTHBIE BOJIHBL,
MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE U MIPEIOMIIEHUE CBETA, IUCIIEPCUS CBETA.

— COCTAaBJIATh CXEMbI AJIEKTPUUECKUX LIENEN ¢ MOCIIE0BAaTEIbHBIM U MapaJljieIbHbIM COCIUHEHUEM 3JIEMEHTOB,
pa3nuyasi yCIOBHBbIE O0O3HAUEHHs SJIEMEHTOB 3JCKTPUYECKHUX Ilered (MCTOYHHK TOKa, KII0Y, PEe3UCTOp,
peocrar, JJaMIIouKa, aMIEPMETP, BOIBTMETP).

— WCIOJIb30BaTh ONTHYECKHE CXEMbI JUIS MOCTPOSHHS HM300paXeHUI B IUIOCKOM 3epKaje U coOuparomei
JMH3E.

— OIIUChIBATb U3YYCHHBLIC CBOMCTBa TEJI U QJICKTPOMArHuUTHBIC SBJICHUS, UCIIOJIb3YsI (1)I/I3I/I‘IGCKI/IC BCJINMYHHBI:
E)JIGKTpI/I‘IeCKI/Iﬁ 3apAad, CUjia TOKaA, JJICKTPUUYCCKOC HANPSIKCHUC, JJICKTPUUCCKOC COIMPOTHUBICHUC, YIACIBHOC
COIIPOTUBJICHHUEC BCIICCTBA, pa60Ta QJICKTPHUUYCCKOro I10Jid, MOIIHOCTL TOKa, (I)OKYCHOG pacCTosdHUuC H
ONTUYCCKad CHUJia JIMH3bI, CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI M 4aCTOTa CBETA; IIPU OIMMMCAHUUN
BCPHO TPAKTOBATb (1)H31/I‘IGCKI/II‘/'I CMBICJI HUCIIOJIb3YCMBIX BCJIIMYUH, UX 0003HaUYeHHUsT U CAMHUIBI U3MCPCHUAA,
HaxoauTb (1)OpMy.]'ILI, CBA3BIBAOIIUC NAHHYIO (I)I/I3I/I‘ICCKYIO BCJIMUUHY C APYI'MMU BECIIMUNHAMMU.

— aHAJIM3UPOBATH CBOMCTBA TEJI, PJICKTPOMATHUTHBIC SIBJICHUS U MPOIECCHI, UCTIONb3Yysd (PU3HUUYECKUE 3aKOHBI:
3aKOH COXpaHEHHs SJEKTPUUYECKOTo 3apsijia, 3akoH Oma i ydyacTka nenu, 3akoH Jlxoyms-JIeHma, 3akoH
MPSIMOJIMHEMHOTO PacipOCTPaHEHHUsI CBETAa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJIOMJICHHUS CBETA; MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUUYECKOE BbIpaKEHHE.

— HNPUBOAWUTH NPUMEPHBI MPAKTUYCCKOI'0 UCITOJIB30BAHUA (1)1/13I/I‘-I€CKI/IX 3HAHUH O OJICKTPOMArHMTHBIX SIBJICHUAX

— pemaTh 3a/layu, UCHOJIb3Ys (U3HYECKHEe 3aKOHBI (3akoH Oma I ydacTka 1enu, 3akoH JDxoynsa-Jlenua,
3aKOH MPSMOJIMHEHHOTO PaCHpOCTpaHEHUs] CBETAa, 3aKOH OTPAKEHMS CBETa, 3aKOH IPEIIOMIICHUS CBETa) U
bopMyIIbl, CBS3BIBAIONINE (PU3NUECKHE BEITUYUHBI (CHJIa TOKA, AJIEKTPUYECKOE HAIPSIKEHUE, DIECKTPUUYECKOE
COMPOTUBIIEHUE, YIEIbHOE COMPOTHBICHHUE BEIIECTBA, pPadOTa SIEKTPHUYECKOTrO IO, MOIIHOCTh TOKa,
(GOKyCHOE pacCTOSIHUE U ONITUYECKAs CHJIAa JIMH3BI, CKOPOCTh DJIEKTPOMAarHUTHBIX BOJIH, JJTMHA BOJHBI M 4aCcTOTA
cBeta, (GopMynbl pacuera OJEKTPUUECKOTO  COMPOTHBICHHUS  IPHUIIOCIEIOBATEILHOMUIIAPAIICIHHOM
COCIMHCHUH TPOBOJHUKOB): Ha OCHOBE aHAIM3a YCJOBHS 3aJa4yM 3alHChIBaTh KPATKOE YCIOBHE, BBIIETSATH
dbuznyecKkue BENMYUHBL, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE TSl €€ PEIIeHUs], TPOBOAUTH PACUeThl U OIICHUBATh
peabHOCTb MOJTYYEHHOTO 3HAaYeHUs (PU3NUECKON BETMUUHBL.

KBaunToBbI€ IBJICHUSA

— pacno3HaBaTb KBAHTOBBLIC ABJICHUA U OOBACHATH Ha OCHOBE UMCIOIINXCsL 3HAHWII OCHOBHEIE CBOMCTBA HIIH
YCJIOBUS NPOTCKAaHUA 3THX SIBJICHMI: €CTECTBECHHAs U HCKYCCTBCHHAAd PaaAUOAKTUBHOCTD, O-, B- " Y-U3J1y4YCHUA,
BO3HHUKHOBEHHUE JIMHEHYATOTO CIICKTPA U3JIYYCHHA aTOMA,

— OINHUCBIBATH M3YYCHHBIC KBAHTOBBIC ABJICHHUA, HCIIOJIb3Yys (bPISI/I‘—IeCKI/Ie BCJIIMYHUHBI. MacCOBOC€ YHCIIO,
3apsAaA0BOC YHUCIIO, IICPUO/ MOJTypaciiaaad, SHCPIusa (I)OTOHOB; IIpU ONMMCAaHUU MPABUJIBHO TPAKTOBATH (I)H3H‘l€CKHﬁ
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CMBICJI UCITOJIB3YCMbIX BCIUYHH, UX 0003HaYeHHS U CAWHUIBI UBMCPCHUA; HAXOINUTH (I)OpMyHI:I, CBA3BIBAIOIIIHC
JaHHYIO (1)I/ISI/II-IGCKYIO BCJIMYMHY C APYTUMH BCIMYNHAMMA, BBIYUCIIATH 3HAYCHHUC (1)I/ISI/I‘I€CKOﬁ BCJIMYHHBI,

— AHaJIM3UpOBATh KBAHTOBBIC ABJICHUSA, HCIIOJIB3Y: (1)I/I3I/ILICCKI/I6 3aKOHbI MW IIOCTYJIAThbI: 3dKOH COXpPAaHCHHA
SHEPTrruU, 3aKOH COXPAHCHHA BJICKTPUUYCCKOI'O 3apsad, 3aKOH COXpaHCHHA MACCOBOIO 4HCJIda, 3aKOHOMCPHOCTH
HU3JIYUYCHUSA W IIOITIOHICHUA CBE€Ta aTOMOM, IIpH 3TOM pasjin4aTb CJIOBECHYIO (bOpMyanOBKy 3aKOHa H €ro
MAaTEMATHUYCCKOC BBIPAKCHUC,

— pa3iuyaTh OCHOBHBIE IPU3HAKHU IUIAHETAPHOM MOJEJIN aTOMa, HyKJIOHHOW MOJIEIN aTOMHOTIO pa;

— HNPUBOAUTH NPUMEPHEI MIPOABJICHUA B IIPUPOAEC U IMTPAKTUICCKOI'0 UCII0Jb30BaHUA paJUuOAKTUBHOCTH, AACPHBIX
H TCPMOAACPHBIX peaKHHﬁ, CIICKTPAJIbHOI'O aHaJIxi3a.

JJ1eMeHThI ACTPOHOMMHU

— YKa3bIBaTb HA3BAHUA IIJIAHCT ConneyHoOH CHUCTCMBbI; PA3JiIn4aTb OCHOBHBIC IMPU3HAKHU CYTOYHOI'O BPAIICHHA
3BEC3HOTO H€6a, JABHKXCHUA .HYHI)I, COJIHIIa U IJIAHET OTHOCUTCIIBHO 3BEC3/1,

— IHOHHUMATb PA3JINIUA MCKAY FeHI/IOHCHTpH‘ICCKOﬁ u FCOHCHTqueCKOﬁ CUCTCMaMHU MHpaA.

BbINYCKHHK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAVUNTLCS:

— TIOHUMATbh U OOBSICHATH IIEJIOCTHOCTH (PU3UYECKON TEOPUH, pa3IMUaTh TPAHUIIBI €€ TPUMEHUMOCTH U MECTO
B psIIy APyruX (PU3UUIECKUX TCOPHUH;

— BIIQJIETh IPUEMaMH MTOCTPOSHHUS TEOPETHYECCKUX JI0KA3aTEIbCTB, a TAKKE MPOTHO3UPOBAHUS 0COOEHHOCTEH
POTEKaHUs (PU3MUCCKUX SIBJICHUH U TIPOIIECCOB HA OCHOBE TIOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB U
JI0KA3aTeIIbCTB;

— XapaKTepHu30BaTh CUCTEMHYIO CBSI3b MEXK]1y OCHOBOIIOIATAIOIIMMHI HAyYHBIMHU TTOHATHSIMU: IPOCTPAHCTBO,
BpeMsi, MaTepusi (BEIIECTBO, MOJIE), IBIKEHHUE, CUJIa, DHEPTHUS;

— BBIJIBHUI'aTh I'MIIOTE3bI HA OCHOBEC 3HAHWA OCHOBOIIOJIAararonimnx (1)H3H‘I€CKHX 3aKOHOMepHOCTeﬁ " 3aKOHOB,
— CaMOCTOATCIIbHO IIJIaHUPOBATh U MMTPOBOANTH (1)I/ISI/I‘I€CKI/IG OKCIICPUMCHTBI;

— XapakTepHu30BaTh I100aIbHbIE MPOOIEMBI, CTOSLINE MTEPE YEIIOBEUECTBOM: SHEPTETHUECKHE, ChIPLEBBIE,
9KOJIOTHYECKUE, — U POJIb PU3UKU B PEILIEHUH 3TUX NPOOIIEM;

— peliaTh NPaKTUKO-OPUEHTHPOBAHHBIEC KAUECTBEHHbIE U pacueTHbIe (U3NUECKUE 3a7a4H ¢ BBIOOPOM
(bu3nyecKoil MOJIeNH, UCTIONb3Ys HECKOIBKO (PM3NYECKUX 3aKOHOB WM (DOPMYII, CBA3BIBAIOIINX U3BECTHBIE
busnyecKkue BeIMYNHBI, B KOHTEKCTE MEKITPEIMETHBIX CBA3EH;

— OOBACHATH NPUHLHUIIBI PAOOTHI U XapaKTEPUCTUKU U3YYEHHBIX MAIIH, TPHOOPOB U TEXHUYECKUX
YCTPOMCTB;

- OOBSCHATH YCIOBHSI TPHUMEHEHUs (PU3UYECKHX MOJAENEH MNpH pelleHnH (QU3NYECKUX 3a7ad, HaXOIHUTh
aZICKBaTHYIO TPEJIOKCHHON 3a/1aue (PU3UIECKYI0 MOJIEINb, pa3peniaTh mpodiemMy, Kak Ha OCHOBE UMEIOIINUXCS
3HAHUH, TaK ¥ TPHU IIOMOIIIN METOJIOB OIICHKH.
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Mexannueckue siBJIEHHUS

— WCHOJB30BaTh 3HAHUS O MEXAHHYECKUX SBJICHUSIX B TIOBCETHEBHOM JKU3HH IS 0OecTiedeHus 0€30MacHOCTH
npu oOpalieHny ¢ IpudopaMu U TEXHUUYECKUMH YCTPOMCTBAMH, Uil COXPaHEHHUsI 3J0POBbsI U COOIIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYXAIOIIEH Cpesie; MPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCTIOIb30BaHUS
buznyeCKUX 3HAHUHM 0 MEXaHUYECKUX ABJICHUSAX U (PU3MUECKUX 3aKOHAX; IPUMEPHI UCTIOIb30BAHHUS
BO300HOBIISIEMBIX ICTOYHHKOB SHEPTUU; YIKOJIOTUIECKUX MMOCIIEICTBUI HCCIEAOBAHNS KOCMUYECKOTO
MIPOCTPAHCTB;

— pa3nauyaTh rPaHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOLINH XapakTep
(GyHIaMEHTATBFHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHMYECKOW YHEPTHH, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH
BCEMUPHOI'O TATOTEHHS) U OTPAaHUYEHHOCTh UCIIO0JIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH I'yka, Apxumena u jp.);

— HaXOAMTb aJE€KBATHYIO MPEUIOKEHHOHN 3a7jaue (PU3HUECKYI0 MOJIENb, pa3pelaTh IpodiieMy KaKk Ha OCHOBE
UMEIOINXCS 3HAHUN TT0 MEXaHHUKE C HCIIOIb30BAaHHEM MaTeMaTH4eCKOro anmapara, Tak ¥ Mpy MOMOIIN
METOJIOB OLIEHKH.

TenaoBble ABJIeHUA

— HCHOJb30BaTh 3HAHUS O TEIUIOBBIX SIBJIECHUSIX B IIOBCEIHEBHOM KM3HU /7151 0OecrieueHus: 0e301MacHOCTH MPU
oOpailleHuu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOMCTBAMU, AJII COXPAHEHUS 3/10POBbS U COOIOCHUS HOPM
9KOJIOTMYECKOI0 TIOBE/IEHHUS B OKPYKAIOIIEH cpejie; MPUBOIUTH IPUMEPHI IKOJIOTUUYECKUX TOCIEACTBUN pabOThI
JBUTATEJIel BHYTPEHHETO CrOpaHus, TEMJIOBBIX U TMIPO3JIEKTPOCTAHIIMIM;

— pa3nauyaTh rPaHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIN XapaKkTep
(GyHIaMeHTaIbHBIX (PU3HMUECKUX 3aKOHOB (3aKOH COXPaHEHMsI SHEPTUHU B TEIJIOBBIX MPOIECCAX) U
OTpaHMYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

— HaXOAMTh aJ€KBATHYIO MPEUIOKEHHOHN 3a7aue (PU3HUECKYI0 MOJIENb, pa3pelaTh IpodiieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUM O TEIJIOBBIX SBJICHUSX C UCIOJIB30BAHUEM MATEMAaTHUECKOr0 anmnapara, Tak v npu
MIOMOILIA METOAO0B OLIEHKH.

BHGKTPI/I‘IECKHG U MAarHMTHBbIC SIBJICHUSA

— UCHOJb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHUAX B TIOBCETHEBHOM KU3HU IS 0O€CTICUeHU S
0€30MaCHOCTH MTpU 00pAIIeHUH ¢ TPHOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIsi COXpPAHEHHUS 3[J0POBbs U
cOOI0OICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBE/IEHHUS B OKpYKaloIlIel cpejie; MPUBOIUTh MPUMEPHI BIUSHUS
3JIEKTPOMArHUTHBIX U3TyYEHHUI Ha )KUBbIE OpraHU3MBl;

— pa3nuyaTh TPAHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHMMATh BCEOOIINI XapaKTep
(GbyHIaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUs AJIEKTPUUYECKOTO 3apsia) U OTPAaHMUYEHHOCTDb UCIOJb30BaHUS
YaCTHBIX 3aKOHOB (3akoH OMa JuTst yyacTka 1enw, 3aKoH Jxoyns-Jlenna u ap.);
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— HCIIOJIb30BaTh MMPUEMBI TOCTPOCHHSI (PU3MUECKUX MOJIeNeil, MoucKa U GOPMYJIMPOBKH JJOKA3aTEIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUYECKUX BHIBOJOB HAa OCHOBE SMITMPUYECKH YCTAaHOBICHHBIX (DAKTOB;

— HaxXOIHUTb aICKBATHYIO npezmo;erHoﬁ 3aga4e (bPISI/I‘IeCKYIO MOZCIIb, paspeuiaTb HpO6HCMy KaK Ha OCHOBC
HMCIOIINXCA 3HAHUH 00 QJICKTPOMArdMTHBIX ABJICHUAX C UCIIOJIB30BAHUEM MATCMATHYCCKOI'0 arniapara, Tak u
IIpy MMOMOIIIHU MCTOAOB OLICHKHU.

KBanrToBble iBJIeHUSA

— WCHOJBL30BaTh NMOJYyYCHHBIC 3HAHUS B IOBCEHEBHOM )XKU3HU MPU OOPAIIEHUH C TPHOOPAMH U TEXHUISCKUMHU
yCTpOMCTBaMHU (CUETYUK MOHU3UPYIOUINX YACTHIL, JO3UMETP), UIsl COXPAHEHHS 3J0POBbs U COOIOICHUS HOPM
9KOJIOTHYECKOT0 IOBEJICHUS B OKPYKAIOIIEH cpelie;

— COOTHOCHUTDL DHEPIHUIO CBA3U aTOMHBIX AIEP C I[e(beKTOM MAaccChI,

— MPUBOAUTH IIPUMCPLI BIIUAHUSA PAAUOAKTUBHBIX I/I3J'IyT-IeHI/II\/JI Ha JXUBBIC OPraHU3Mbl; IOHUMAThb IIPUHIUIL
I[CI\/JICTBI/ISI A0O3MMCETPA U pa3jindyaTh yCJIOBHUA €0 UCIIOJIb30BaHUA,

— IIOHHMAaThb 5KOJOTHYCCKHUC HpO6JI€MI)I, BO3HHUKAOOIUC IIPH UCITOJIB30BAHNH aTOMHBIX BHCKTpOCTaHHHﬁ, n
IIyTU pCHICHUSA 3TUX HpO6JICM, MEPCICKTUBLI UCIIOJIb30BAHWA YIIPABIIAICMOI'0 TCPMOAACPHOI'O0 CUHTE3a.

DJIeMeHThbI ACTPOHOMMHU

— YKa3bIBaTb O6H_[I/Ie CBOMCTBA M OTJINYHS IUIAHET 3EMHOMU TPYIIIbI U IJIAHET-TUT'AHTOB; MaJIbIX TCJI ConHeuHon
CHCTEMBI Y OOJIBIINX IINIAHCT, IIOJIb30BAaThCA KapTOﬁ 3BC3IHOI'O0 HeOa IIpu Ha6.]'IIOI[eHI/I$IX 3BC3HOI'0 He6a;

— pas3inyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]1 (pa3Mep, LIBET, TEMIIEPATypa) COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEpaTypoOu;

— Ppa3jn4aThb r'uioTe3bl O NPOUCXOKIACHUN CoNHEYHOH CUCTEMBI.
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Conep:xxanue yue0Horo npeamera «@u3uka»

10-11 kaacc
68 yacos, 1o 2 yaca B HEJIEIIIO.

duexkTpoanHamMuka (mpoaoJrkernue) (11 yacon)

MaruutHoe nonie Toka. Muaykuus wmarHutHoro mois. Cuna Awmnepa. Cuna Jlopenna. CaMoumHAYKLHS.
WHayKTHBHOCTE. OHEpPrusi MarHUTHOTO IOJIA. MarHuTHBIE CBOMCTBA BEILECTBA. OJIEKTPOJBUTraTeNb. 3aKOH
AJIEKTPOMArHUTHOM MHAYKIMU. IIpaBuno Jlenna. ITHAyKIMOHHBIN TeHepaTop dJIEKTPUUECKOrO TOKA.

JlaGopaTopHbie pabOThI

Habmronenue aeiicTBUsI MAarHUTHOTO TIOJISL HA TOK.

N3yyenue sBneHus 31€KTPOMArHUTHON UHAYKIIUU.
DJIeKTPOMAarHUTHbIE KoJieOaHus U BOJHbI. OnTuka. (29 yacos)

Konebarenbubiit koHTyp. CBOOOAHBIE W BBIHY)KJIEHHBIE 3JIEKTPOMArHUTHBIE KojieOaHMs. ['apMoHHuYeckue
JJIEKTPOMArHuTHbIE  KojeOaHus. OnekTpuueckuil pezoHaHc. IlpowsBoiacTBo, mnepepaya u  MOTpedieHHE
3JIEKTPUYECKON SHEPTUU.

QHGKTpOMaFHI/ITHOC II0JIC. SJICKTpOMaFHI/ITHBIe BOJIHBI. CKOpOCTB QJICKTPOMArduTHBIX BOJIH. CBoiicTBa
OJICKTPOMAIrHUTHBIX BOJIH. HpI/IHHI/IHH paanuoCBA3U U TCICBUACHUA.

CkopocTh cBeTa. 3aKOHBI OTpaXEHHS W TpenomiieHus cBera. Wutepdepenuus ceera. Judpakuus cpera.
Hudpakuuonnas pemerka. [lonspuzanus csera. ucnepcus cera. JInnzpl. @opmyna TOHKOH JHH3BL. OnTHdeckue
npuOOpBHI.

[loctynarsl crneuuanbHONM TeopuM OTHOCUTENbHOCTH. [lonmHas sHeprus. OHeprusi mokos. PenstuBucTCKui
uMIynbc. Jledext Macc 1 SHeprust CBSA3H.

JlaGopaTopHbie pabOThI
N3mMepenne mokasaress mpeIoMIICHHUS CTEKIIa.

KBanToBas ¢pusuka (15 yacos)
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l'unotesa Ilnanka o kBantax. dorosnexrpudeckuii 3pdexr. 3akonsl hororddexra. YpaBHeHne DHHIITEIHHA
st poroaddexra. Doton. JlaBnenue cBera. KopmyckynspHO-BOJIHOBOM Tyallu3M.

Mopnenu crpoenuss atoma. OnbiTel Pesdepdopaa. OObsicHeHHE TUHEHYAaTOro CIEeKTpa BOAOPOJa HAa OCHOBE
KBaHTOBBIX ITOCTYJIaTOB bopa.

CoctaB u cTpoeHHe aTOMHOro sapa. CBoicTBa SAEpHBIX CHJI. OHEprus CBSI3M ATOMHBIX saep. Bunbl
PaAMOAKTHUBHBIX IIPEBPAIICHUNA AaTOMHBIX fAJ€p. 3aKOH paJMOaKTUBHOro pacnajga. CBOWCTBa HMOHU3MPYIOIIHUX
SIIEPHBIX U3Iy4eHul. Jl03a u3nydeHusl.

Snepubie peakuuu. Llennas peakuus nenenusd saep. SAnepHas sHepretuka. TepMosiAEpHbI CUHTES.
DneMeHTapHble yacTulibl. OyHaaMeHTa IbHbIe B3aUMOICHCTBHSL.

JlaboparopHbie pabOTHI

HabGmronenue CrjionHoro 1 JIMHEHYaToro CrieKTpoB.

Crtpoenue Bcesiennoii (7 yacos)

Paccrostnne mo Jlynwel, Conmnna u Ommkaimmx 3Be3a. Kocmudeckuwe uHccienoBaHHUs, HMX HAydHOE U
skoHomMuYeckoe 3HadeHue. [Ipupona ConHia u 3Be31, UCTOYHUKU dHEpruu. dOusnyeckue XapakKTEPUCTUKU 3BE3].
CoBpeMeHHbIE MPEICTaBICHUS O NpoucxoxaeHun u s3pomounu ConHna u 3Be3n. Hama Tamaktuka m mecto
Conneunoii cucremsl B Hel. Jlpyrue ranaktuku. [IpencraBnenue o pacumupenuu BeeneHHoil.

IHoBTOpenue ( 6 yacoB)

[To mporpamme 3a roj yyamuecs 10JKHbBI BBITOTHUTH 4 KOHTPOJIBHBIX padoT U 4 1ab0paTOpHBIX padoT.
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YueOHo - TeMaTHYEeCKHH IJIaH

Ne TEeMa KoimuecTBo KoHnTpoJubHbie JlabopaTopHbie paboThl
4acoB padoThI
1 OCHOBBI 2JIEKTPOIMHAMUKHU 11 1 2
(mponomxenue 10 kiacca)
2 Konebanus u BOTHBL. 29 2 2
Orntuka.
3 KBanToBas pusuka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpEeHUE 6
UTOT0 68 4 4
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PecypcHoe obecnieueHue

—  VYuyeonuk ['.SI.Mskumes, b.b.byxoBues, H.H.Corckuit «®usuka» kimaccuueckuit kype. 10, 11 kimace» —
Mockaa, IIpocsemenue, 2019 r.

—  Coopnuk 3aga4 o ¢pusuke 10-11 kimacce. Kitaccnueckuit kype. [lapdpentoea H.A.- M. «IIpocBemieruey,
2019r.

— Hunaktuueckne matepuanbl dusmka 10,11 xmacc / A.E.Mapon, E.A.Mapon. — M.: U3narenbcTBO
«/Ipodar, 2018.

—  Temaruveckue KOHTPOJIBHBIE M CAaMOCTOsITeNIbHBIE paboTsl o ¢usuke 11 kmace / O.M.I'pomueBa. — M.
W3nareascTBo «OK3amen», 2018 r.

—  JlozoBenko C.B., Tpymmnra T.A  Peammsanusi oOpa3oBaTeNbHBIX MporpamMm 1o (u3HKEe C
UCIIOJIb30BaHUEM oOopynoBaHusi Jerckoro TexHomapka «llIkonbHbli kBaHTOpUyM» 10-11  kiaccsl
(yrmybnennslit ypoBenb) — M. .2021

HNuTepHeT-pecypcsl

—  Anumanuu pusudeckux oonekToB. http://physics.nad.ru/

—  JKusas dusuka: obyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

—  Ypoxku ¢usuku ¢ ucrnons3zoBanuem Uurepuera. http://www.phizinter.chat.ru/

—  ®usuka.ru. http://www.fizika.ru/

—  Owusuka: Ko/uteKnus onsIToB. http://experiment.edu.ru/

—  ®dwusuka: 3JeKTpOHHAs KoJUIeKIus onbiToB. http://www.school.edu.ru/projects/physicexp
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