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TOUYKA \!Pocm PUSHKA

I[MosscHUTe/IbHAA 3alUCKa

Pabouass mporpaMma eCTECTBEHHOHAYYHOH HANPAaBICHHOCTH 1O (DU3MKE C HWCIOJIb30BaHHEM OO0OPYIOBaHUS
neHTpa «Toukn pocta» mns ydeOHoro mpenmera «@Pwusmka. bazossrit ypoBens. 10 — 11 kimaccel» cocTaBiieHa Ha
ocaoBe:®I'OC COO u pazpaboTaHa B COOTBETCTBHH C:

o decpaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoi
®denepanuny» (¢ U3M. U A01., BCcTyI. B cwry ¢ 01.09.2020);

e TpecOoBanusiMu DenepanbHOTO0 TOCYAAPCTBEHHOI'0 00pa30BATENBHOIO CTaHAapTa OCHOBHOTO OOMIETO
oOpazoBanus (yTB. mpuka3oM MuUHHCTEpPCTBa oOpa3oBaHus W Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmopToM HanmoHanbHOTrO mpoekTa «ObpazoBanue» (yrB. mpe3uanymom Cosera mpu Ilpesuaente PO
M0 CTPATETHIECKOMY Pa3BUTHIO U HAIMOHAJIBHBIM MPOEKTaM, MPOTOKOMI OT 24.12.2018 Ne 16);

e [locymapctBenHoi mporpammoit  Poccwmiickoit ~ @Denepamum  «PazButme  oOpaszoBaHus»  (YyTB.
ITocranoBnennem llpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpKIAeHUU
rocymapcTBeHHOH mporpamMmbl Poccuiickoit denepannu «Pazsutne 00pazoBaHusm»;

® aBTOPCKOW MpOrpaMMol OCHOBHOTO 00Imero odpaszoBanus mo ¢msuke mist 7-9 kimaccos (A. B. Il€pemmkum,
H.B. ®unonoruy, E.M.I'yrauk, M., «/Ipodar, 2015 r.);

e  yueOHBIM IUIAHOM M OCHOBHOI 00pa3oBaTenbHO nporpammel OO0 MBOY CCOLL

e MeToANMYECKUMH DPEKOMEHAAUMIMH IO CO3JAaHUI0 M (YHKIMOHUPOBAHHMIO B 00I1€00pa3oBaTeNbHBIX
OpraHU3alMsIX, PAaCHOJIOKEHHBIX B CEJIIbCKOM MECTHOCTM M MalblX ropojax, LEHTPOB OOpa3oBaHUs
€CTeCTBEHHOHAayYHOH M TexHosornyeckoil HampasieHHocTed («Touka pocta») (Y TBepKIEHbI
pacropspbkeHueM MuHUCTepCcTBa npocsenienus Poccuiickoit @enepannu ot 12 suBaps 2021 r. Ne P-6).

e @wusuka. Paboune nporpammel. [Ipeamernas muaus yuebnnkos cepun «Knaccuaecknit kypey». 10 — 11 kmacchr.
Agtop:A.B.Illatanuna.

Peanuszamus paboueit yd4eOHOM MporpaMMbl OCYIIECTBIISICTCS C MOMOIIBbI0 yueOHUKOB: «Dwusukay mis 10 u 11kmaccor
muann «Knaccuaeckuii kypey aBtopoBl.Sl.Msxkumesa, b.b.byxosnesa, H.H.Corckoro, B.M.Hapyruna nox penaxiueit
H.A.IlapdenbTheBoit). M. «IIpocemenuey, 2020.

IIporpaMma onpenenseT coaepkaHue U CTPYKTYypy yueOHOro mMarepuala, HoCIeA0BaTeIbHOCTD €r0 U3Y4eHHs, Iy TH
(hopMHpOBaHUS CUCTEMBbI 3HAHWH, YMEHWH U CIIOCOOOB JEATENHLHOCTH, PA3BUTHS, BOCIHTAHHS W COIMATHM3AIUH
yYaImxcsl.

Co3nanne nentpa «Touka pocTa» mpeAmnojaraeT pa3BUTHE 00pa30BaTeIbHONH HHPPACTPYKTYpPHI
o011eo0pazoBaTebHON OPraHU3allM, B TOM YUCJIE OCHAIllEHHE 0011e00pa30BaTeIbHON OpraHu3aluu:

1. obGopynoBanueMm, cpeacTBaMu OOy4YeHUS W BOCHHUTAHUS JJd U3ydYeHUss (B TOM 4YuUCIe
HKCIIEPUMEHTAIBHOI0) TMPEAMETOB, KYpPCOB, JUCHUIUIMH (MOAyJei) ecTeCTBEHHOHAay4YHOU
HAlpaBJI€HHOCTH  MpU  peaju3aldd  OCHOBHBIX  00mIeoOpa3oBaTeNbHBIX  MPOTPaMM U
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JTOTIOJIHUTEIBbHBIX 0011e00pa30oBaTelIbHBIX MPOrpaMM, B TOM UHCIIE ISl PACIIMPEHUs COACpKaHUs
yueOHoro npeamera «Duszukay;

2. obopymoBaHUEM, CpEACTBAMH OOy4YeHUsS W  BOCOHTAaHUSA JUIS  pEIM3alUU  MIPOrpaMm
JOTIOJIHUTEILHOT0 00pa30BaHUs €CTECTBEHHOHAYYHON HANpaBIECHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYOBAHUEM.

[TpodunbHBIi KOMIJIEKT 000pyaI0BaHus obecrieunBaeT d3Q(PEKTHBHOE JOCTHIKEHHE 00pa30BaATEIbHBIX
pe3ynbTaToB OOYYaIOIIMMHUCA IO MpOorpaMMaM €CTECTBEHHOHAYYHOW HaIpaBIC€HHOCTH, BO3MOXXHOCTh
yTIIyOn€HHOrO0 M3Y4YeHHUs] OTACIBbHBIX MPEIMETOB, B TOM 4ucle s (popMHUpOBaHUS H300pETATEIHCKOTO,
KPEaTUBHOI0, KPUTUYECKOTO MBILIUICHUS, Pa3BUTUS (YHKIMOHAJBbHOW T'PaMOTHOCTH y OOydYaromuxcs, B
TOM YHCJIE €CTECTBEHHOHAYYHOU U MAaTEMATUYECKOM.

OKCIIEpUMEHT SBIAETCS MCTOYHUKOM 3HAHUM M KPUTEPHUEM UX HMCTUHHOCTH B Hayke. KoHuennus
COBPEMEHHOT0 00pa30BaHUs MOApPa3yMEeBaeT, 4YTO B Y4eOHOM 3KCIEPUMEHTE BEIYLIYI0 pOJb JOJKEH
3aHATH  CAMOCTOSITEJbHBIA  HUCCIEJOBATENIbCKUI  y4eHHUecKHi  skcnepuMeHT.  CoBpeMEHHbIE
JKCIEpUMEHTAIbHBIE HCCIEOBAaHUA 10 (PU3UKE YK€ TPYAHO MPEeACTaBUTh 0€3 UCIOJIb30BAHUS HE TOJBKO
AQHAJOTOBBIX, HO W UU(POBBIX HU3MEPUTENBHBIX TpubopoB. B denepanbHOM TrocynapCTBEHHOM
oOpazoBarenbHOM cTtanaapte (nanee — OI'OC) nponucaHo, 4YTO OAHUM U3 YHUBEPCAJIbHBIX YUEOHBIX

neiicteuit (manee — VYVY]I), mpuoOperaemMbIx ydallMMHUCS, JOJDKHO CTaTh YMEHHE «IIPOBEICHUSA
ONBITOB, TPOCTBIX JKCIEPUMEHTAJIbHBIX HCCJICAOBAHUN, TMPSAMBIX M KOCBEHHBIX HW3MEPEHUU C
UCIIOJIb30BaHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBbHBIX TPUOOPOBY.

YueOHBI OSKCIEepUMEHT 10 (QU3UKe, NPOBOAUMBIN Ha TPAAWIMOHHOM oOopynoBaHuu (0e3
npuMeHeHus HUPOBBIX JabopaTopuii), HEe MOXET B TIOJHOM Mepe oOecneduTbh pelIeHHe BCex
00pa3oBaTeNbHBIX 33724 B COBpeMeHHOU mrkose. CIoKUBIIAsACS CUTyalusi 00yCIOBJICHA CYIIECTBOBAHUEM
psaa npobsem:

*  TPaJUIMOHHOE IIKOJHHOE O0OpPYIOBAaHHE H3-3a OTPAHUYEHUS] TEXHUUYECKHUX BO3MOXKHOCTEH HeE
MO3BOJIACT MPOBOAUTH MHOTUEC KOJIMUCCTBCHHBIC NCCIICOBAHUA,

*  UINTEIBHOCTh TpPOBENECHUS (UIMYECKUX HCCIEJOBAaHUM HE BCerJa Ccorjacyercsa ¢
JTUTUTETBHOCTHIO YUEOHBIX 3aHATHUH;

*  BO3MOXHOCTH MPOBEICHUS MHOTUX (PU3MYECKUX HCCIENOBAaHUN OTrpaHUUYMBAETCA TPeOOBAHUAMU
TEXHUKU 0€30MacHOCTH H JAP.

[udpoBas nabopaTopusi KapAWHAIBHBIM 00pa3oM H3MEHSET METOAMKY U  COJIep)KaHue
JKCIEPUMEHTATBHON AEATENbHOCTH M TIOMOTAeT PEeIIUTh BhINIeNepedyrciaeHHble mpobnemsbl. Lllupoxuii
CIICKTP HI/Iq)pOBI)IX AATYUKOB IIO03BOJISACT Yy4YallUMCAd 3HAKOMUTBLBCA C IapaMeTpaMiu (1)I/I3I/I‘-ICCKOI‘O
SKCIEPUMEHTA HE TOJHKO HAa Ka4eCTBEHHOM, HO W Ha KOJUYECTBEHHOM ypoBHe. C moMoupi0 mudpoBoi
71a00paTOpUH MOKHO MPOBOJAUTDH JIIMTENbHBIA SKCIEPUMEHT Jake B OTCYTCTBHMM 3KcrnepumeHTaropa. [lpu
9TOM HU3MepseMble NaHHBbIE U PEe3yIbTaThl UX 00pabOTKM OTOOpa)KarTCS HEMOCPEICTBEHHO Ha JKpaHe
KOMIIBIOTEDPA.

B mpomecce ¢dopMupoBaHUS OKCHEPUMEHTAIBHBIX yMEHUM 1O (GU3UKE YUYaIIUHCA YUHUTCA
PEACTaBISITh HHPOPMAIIHIO 00 HCCIeTOBAaHUU B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIKCHIBATH OSKCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENIb 3KCIEPUMEHTA,
¢uKCcUpOBaTH BHUMaHUE Ha U3MEPSIEMbIX (PU3NUYECKUX BEIMUYUHAX, TEPMUHOJIOTHUH;
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* B TAaOJMYHOM: 3AMOJIHATH TAOJIUIbl JAAHHBIX, JEXKAIUX B OCHOBE MOCTPOECHHUS I'paduKoB (Ipu
9TOM Y y4allluXCs BO3HUKAET MEPBUYHOE MPEACTaBICHUE O MacIITa0ax BEJIUYHH);

* B rpaduuecKoM: CTPOUTH TpaduKH MO TAOJIMYHBIM JAHHBIM, YTO IO3BOJISET MEPEUTH K BBI-
JIBIDKEHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXAY (U3UYEeCKMMHU BEIWYMHAMHU (TIPU 3TOM YUHUTENb
IIOKa3blBa€T MPEUMYILECTBO B BHU3YyalU3allMd 3aBUCHUMOCTEH MEXAYy BeIM- UYMHAMM, HAIJSIAHOCTD U
MHOI'OMEPHOCTH);

* B aHAJUTUYECKOM (B BUJI€ MATEMAaTHYECKUX YPAaBHEHUN): IPUBOJUTh MaTEMaTUYECKOE OIMCAaHUE
B3aUMOCBS3M (U3UYECKUX BEJIIMUYUH, MaTEMaTHYECKOe 00001IeHNE TOJIYYEHHBIX PE3YIbTaTOB.

[lepexonq K KaXAOMYy OJTaly MpPEICTaBICHHS HMHPOPMALHUHU 3aHUMAET JOCTAaTOYHO OONbIION
IPOMEKYTOK BpeMeHHU. bezycnoBHo, B 7—9 Kilaccax 3TOT IpolLecc He00X0IUM, HO B CTapUIMX Kjaccax 3TO
BpeMsi MOXHO ObIO OBl OTBECTH Ha pemieHue Oojee BaXHBIX 3a7ad. B srom 1utane mugpoBbie
7a060paTOpUU MO3BOJSAIOT CYIIECTBEHHO SKOHOMUTH BpeMs, KOTOPOE MOXKHO IMOTPATUTh Ha (GOpMUpOBaHUE
UCCJIeI0BATENIbCKUX YMEHHUH yyaliuxcsl, BRIPAXKAIOIUXCS B CIEAYIOIMIMNX JeHCTBUAX:

* ompezeneHue NpooIeMbl;

*  [IOCTAaHOBKAa MCCIIEA0BATEIbCKON 3aa4u;

* IJIAHUPOBAHUC PCHICHUA 3ada4u,

*  IIOCTPOEHHUE MOJEIIEH;

. BBIIBMXKCHUEC T'HIIOTE3,

. OKCIICPUMCHTAJIbHAA ITPOBEPKA THUITOTE3;

*  aHaJu3 JaHHBIX YKCIEPUMEHTOB HJIM HAOIIOCHUI;

. (dbopMyIHpOBaHKE BBIBOIOB.

[Tocnegnue roapl y ydamuxcs HaOMr0gaeTcss HU3Kash MOTHUBAIUS HM3Y4YEHUS €CTECTBEHHOHAYYHBIX
JTUCIUIIMH W, KakK CJeJCTBUE, NaJeHue KadectBa oOpaszoBanus. Lludpooe yueOHOE oOOpymoBaHuE
MO3BOJIAET YYallUMCA O3HAKOMHUTBCA C COBPEMEHHBIMH METOJaMU HCCIIEIOBAaHUS, NPUMEHSIEMBIMU B
HayKe, a YUYUTEN0 — IPUMEHITh Ha NPAKTUKE COBPEMEHHBbIE MeJaroruyeckue TexHojoruu. lloatomy
TJIaBHOU cocTaBsomeil kKoMmiekTa « Toukoi pocta» sBIs0TCS U poBbie T1abopaTopuu

VYyeOnas nporpamma 10 - 11 knaccoB paccuutana Ha 136 4 3a aBa roga usydeHus (1Mo 2 yaca B HEJAENIO B
KaXXJIOM KJ1acce)

Ilnanupyembie pe3yJibTaThl 0CBOCHUA Y4eOHOI0 MpeaMeTa

«Pu3nKa» ¢ ONMCAHMEM YHHBEPCAJTbHBIX Y4eOHBIX AeHCTBHUI, JOCTHIaeMbIX 00y4AH0IIMMHUCH
JInuHoCTHBIE pe3yabTaThl

JINYHOCTHBIMU pe3yjbTaTaMu U3YUCHUS MPpEAMETA «Du3uKa» IBISIOTCSI CJICAYIOIINEC YMCHUS:

1. OCO3HaBaTb CAWMHCTBO MW NLCJIOCTHOCTH OKpPyXaromero Mupa, BO3MOXHOCTHU €ro II0-
3HaBAEMOCTH M OOBICHUMOCTH Ha OCHOBE JOCTHXKECHHUHU HayKH. IlocTenenno BBICTpAauBaTh
coOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC!

) BBIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIEC KHU3HEHHBIE BONIPOCHI, KOTOPHIE
CTaBUT JWYHBINA KU3HCHHBINA OITBIT;
) YUYUTHCS MPU3HABATh NPOTUBOPEYNBOCTh U HE3ABEPIIEHHOCTh CBOUX B3IJIS0B HA MUP,

BO3MOXHOCTb UX UBMCHCHMUAI,

L4 YUUTBCA UCITIOJIB30BAaTh CBOM B3TJIAAbI HA MUDP IJIA 00bsACHEHHS Pa3IUYHBIX CI/ITyaHHfl,
PEUICHNA BOSHHUKAOIIUX HpO6HeM " U3BJICYCHUS ) XU3HCHHBIX YPOKOB;
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OCO3HAaBaTh CBOM HWHTEPECH, HAXOJMUTh M H3ydyaTh B y4YCOHUKAX IO pa3HbIM IMpeIMeTam
Marepual, MUMEIOIIUN OTHOIIEHHWE K CBOMM HHTepecaM. Mcmosib30BaTh CBOM HMHTEPECHI IS
BbIOOpA MHIMBUAYaJIbHON 00pa30oBaTesbHON TpaeKTOpHUH, MOTEHIHANBHON Oyayiel npodeccun u
COOTBETCTBYIOLIETO MPOPUIHLHOTO 00pa30BaHMUS;

NpUOOpPETaTh OMBIT Y4aCTUS B JeiaX, IPUHOCAIIUX MOIb3Y JTIOISIM;

OIICHUBATh JKMU3HCHHBIC CUTYAILlMH C TOYKH 3pCHHsSI 0€301acHOro 00pa3a KM3HHU U COXPaHEHUS

3I0pOBbSl. YUHUTHCS BBIOMpATh CTHJIb IOBEJIEHHUs, MPUBBIYKH, oOecreuyuBaroImue Oe30macHblii o0pas
KU3HU U COXpaHEHUE CBOETO 3/J10POBbs, a TaKXKe OJIM3KHUX JIIOJEH U OKPYKAIOIIHUX;

5.

OLICHUBATh JKOJIOTMYECKUU PUCK B3aMMOOTHOILICHUM 4YeJIOBEKa U Npuponasl. Popmu- poBaTh

9KOJIOTHYECKOE MBIIUICHHE: YMEHUE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYIKH APYTUX JIOAEH ¢ TOUKU
3pEHHMS COXPAHEHUs OKPYKAIOIIEH Cpebl.

MeTanpenMeTH bIC PE3YyJIbTATbI

MeranpenMeTHBIMU pe3ylbTaTaMu U3ydeHus npeameta «Pusukay spusercs GopmupoBanue Y'Y /.

PerynstuBubie YY /I

CamocTosTeIbHO 00HAPYXUBATh U (HOPMYIUPOBATH NPOOIEMY B KIACCHOW U UHIAUBUAY -
aJbHON y4eOHOU AesSTeNbHOCTH.

BrinBuraTte Bepcuu penieHus npoOjaeMbl, 0CO3HAaBaTh KOHEUYHBIM pe3yibTaT, BBIOUPATh U3
MPEIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSTENIBHO CPEICTBA TOCTHXKECHUS LIEIH.

CocraBasaTh (MHAUBUAYAIBHO UM B TPYIINE) MIaH PEIICHUS MPOOIEMBI.

Paboras no npeanoxkeHHOMY U (MJIM) CaMOCTOSITENIbHO COCTaBJIEHHOMY ILIAHY, UCIOJIb30 -
BaTh Hapsly C OCHOBHBIMM CPEACTBAMH U JOIOJHUTEIbHbIE: CIIPAaBOYHYIO JIUTEPATYpY,
¢usnyeckue npudopsl, KOMIBIOTEP.

[TnannpoBaTh CBOIO MHAMBUYaIbHYIO 00pPa30BATENbHYIO TPAEKTOPUIO.

Paborarhs 1o caMOCTOSITEIbHO COCTAaBIEHHOMY IIJIaHY, CBEPSSACH C HUM U LI€NIbIO JE€ATEIbHOCTH,
UCIIPaBIIsis OMIMOKH, MCIIOJIb3Ys CAMOCTOSTENIbHO MO100paHHbIE CPEJCTBA.

CamocCTOsITeIbHO OCO3HaBaTh NPUUYMHBI CBOEro ycrexa WM Heyclexa M HaXOIUTh CIOCOObI
BBIXO/1a U3 CUTYyalluu Heyclexa.

YMeTh OIleHWBaTh CTENEHb YCIEIIHOCTH CBOE€W WHAMBHUAyaIbHOW 0Opa3oBaTeNbHOW Jes-
TEJIBbHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakoB s»), OIpeAensiTh
HaIpaBJIEHUs CBOETO PAa3BUTHS (KKAKUM s XOUY CTaTh», «UTO MHE ISl TOTO HAJ0 CAENaThy).

ITo3naBartesibHbIe YY ]|

AHanu3upoBaTh, CPABHUBATH, KIACCU(PUIIUPOBATH U 0000111aTh U3YUSHHBIE 11O HATHUS.
CTpouTsb TOTHYHOE pacCyXAEHNE, BKIIOYAIOLEE YCTAHOBIEHNE IPUUNHHO -CII€ICTBEHHbBIX
CBsI3EH.

[IpencraBnsaTe HHGOPMALMIO B BUAE KOHCIEKTOB, TaOIHI, CXeM, rpad) MKOB.
[IpeoOpa3oBriBaTh HHGOPMAIINIO U3 OJHOTO BHUIA B IPYTOi U BEIOUPATh yA0OHYIO 1Jist ceOst
dbopmy pukcauuu U NpeacTaBiIeHuss UHPOPMALIUH.

Hcnonp30BaTh pa3anyHble BUABI YTEHUS (M3ydaroliee, IpOCMOTPOBOE, 03HAKOMUTEIBHOE,
MOMCKOBOE), TPUEMBI CIyIIAHUS.

Camomy co31aBaTh UCTOUYHUKH MH(GOPMALIMKM Pa3HOTO TUIIA U JJIS pa3HbIX ayIUTOPUH,
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coOuro1aTh NpaBuiia HHPOPMALMOHHON 6€301aCHOCTH.
e  VYMETh UCI0/Ib30BATh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT IS
JIOCTH)KEHHS CBOUX IIEJIEH.
e  YMeTh BbIOMpATh a/IEKBaTHBIE 3a/1a4€ IPOrpaMMHO-aIapaTHble CPEACTBA U CEPBUCHI.
IIpenmernsbie YY1

[Tpu oOyueHuu ¢usuke AEATENHHOCTH, CBA3AHHAA C MPOBEACHHEM (U3UYECKOTO IKC-TIEPUMEHTA,
OKa3bIBaeTCsl KOMIUIEKCHOW. OHa BKJIIOYaeT B ceOs psAa ITANoB: IUIAHMPOBAHHUE, MOJCIMPOBAHHUE,
BBIIBIDKEHUE THIIOTE3, HaONoneHue, mnoadop NpuOOpOB M TOCTPOEHUE YCTAHOBOK, H3MEpEHHeE,
npejacTtaBieHrne u o0oOmeHue pe3ynbraroB. JlJis OCBOGHHMS YKa3aHHBIX JTallOB IMPUMEHSETCS
9KCIIEPUMEHTAIBHBIH METO/I U3y4eHUS! (U3MUECKUX SBJE- HUI U MPOILIECCOB.

[Tpn moaroroBke ywammxcs 11 kmacca k cmade EI'D mo ¢usuke cinemgyer chopmMupoBaTh y HUX
yMEHHE DpelaTh OHKCIEepUMEHTalbHbIE 3aJadd. B mpouecce uX BBIIOJTHEHUS MOXXHO IIOBTOPUTH
3HAUYMUTENbHBIH 00bEM NPOHIEHHOTO yueOHOT0 MaTepuaia.

HpHMep OKCIICPUMCHTAJIbHOI'O 3aaHUA

3akpenuTe kEnNo0 B MITATUBE U YCTAHOBUTE HAKIJIOH »k€1100a TakuM 00pa3oM, 4TOObI MIapUK MPOXOAMII
BCIO JUTHHY kE&nooa.

Hcnonb3ysi UMEIONIME 3HAHUS, ONPEACIUTE: a) YCKOPEHHE IIapuka; 0) CKOPOCTh MapH- Ka B KOHIIE
sxkénoda.

YkaxuTe, Kak U3MEHSIOTCS cieAyronue GU3nuecKkue BEIHMYUHBI MPHU JABUKEHHUH IIapUKa BBEpPX IO
#&En00y: a) CKOpOCTh; 0) YyCKOpEeHHE; B) IMOTEHIHUAJIbHAs 3HEPIUsi; I') HUMIIYJbC; 1) KHUHETHYEecKas
SHEprus; €) MOJIHAS MEXaHMYeCKas HHEpPrusi B pealbHBIX YCIOBUSX (C Y4ETOM TpEeHHs); k) MOJHAs
MEXaHUUYEeCKasi SHEPTHS B UJCANBHBIX yCI0BUAX (0€3 yuéTa TpeHus).

Pemenune skcnepuMeHTaNbHBIX 3a/1a4 (GOPMHUPYET y YUALTUXCS CIENYIONNE YMEHUS:

NpoOBOAUTH Ha6J'IIO)IeHI/I$I U OIMUCBhIBATDH HUX,
3aJaBaTb BOIMPOCHI U HAXOAWUTh OTBCTHI HA HUX OIIBITHBIM HYTéM, T. €. IJITaHUPOBATH BBIIIOJIHCHUC
HpOCTefIHlI/IX OIIBITOB,

L4 MMPpOBOAUTDH MPAMBIC UBMCEPCHUS IIPU TOMOIIN HauOoJiee 4acTo HCITOJIB3YEMBIX HpI/I60pOB;

IPEACTABIATH PE3YJIbTaThl HU3MEPEHUI B BUJIE€ TaOIHII;
JleJaTh BBIBO/BI HA OCHOBE HAOII01€HU;
. HaXOJUTh NIPOCTEHIINE 3aKOHOMEPHOCTH B IIPOTEKAHUU SBJICHUNM U OCO3HAHHO UCIIOJIb30BaTh
UX B MIOBCEJHEBHOM KU3HU, COOJIIOasl pa3yMHbIe IIpaBUia TEXHUKH 0€30M1aCHOCTH U
IIPOTHO3UPYS MOCIEACTBUS HENPABUIIBHBIX JECHCTBUM.

Broimonnenne n1abopaTopHBIX paboOT (PU3MUECKOro MpakTUKyMa JOJDKHO OBITh CBA3aHO C
OpraHu3aluel CaMOCTOSITEIbHOM W TBOPYECKOM JEATEIbHOCTH Yydaluxcs. BO3MOXHBII BapuaHT
UHIUBUTyaIn3alluu paboThl — 3TO M0A00p HECTaHAAPTHBIX 3aJJaHUN TBOPUECKOTO XapaKkTepa, Halpumep
OCTaHOBKA HOBOH J1abopaTopHOi paboTel. OpUTMHAIBHOCTH Ta- KOTO 33JaHUs 3aKJII0YaeTCs B TOM, UTO
y4dalluiics MepBbIM COBEPIIAET ONpe/eEHHbIE ASHCTBUS MO BHIMOJIHEHUIO JabopaTopHbIid padoThl. [Ipu
3TOM pe3yJbTAaT €ro HKCIEPUMEH- TaJIbHOW NEATEIbHOCTH IEPBOHAYAIBHO HEHU3BECTEH HU €MY, HU
YUUTEIIIO.

DaKkTUYECKH 34eCh MMpOBEPACTCA HC CTOJIBKO 3HAHUC KaKoro-JImoo (1)I/ISI/I‘-ICCKOI‘O 3aK0- Ha, SABJICHHUIA
UM 1mponecca, CKOJBKO CIoCcOOHOCTH ydqamerocda K ITOCTAHOBKE M BBIIIOJIHC- HHIO (bPISI/I‘IeCKOFO
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skcnepuMenTa. [IpoBeas cepuio HEOOXOAMMBIX U3MEPEHUN U BBIYMCIEHUM, OH OILIEHUBAET MOTPEUIHOCTH
U3MEPEHUN U, €CIH OHU HEJOMYCTHMO BEJIMKH, HaXOJAUT OCHOBHBIC MCTOYHUKHU OIMMOOK U MPOOYeET UX
YCTPaHUTb.

I[pyFI/IM ydamuMceda Kiacca MOKHO MPCAJIOKUTL HMHIAUBUAYAJIBHBIC 3aJaHUA HCCICAOBATCILCKOIO
XapakKTepa, B XOJE BBINOJHEHHS KOTOPBIX OHHM IOJy4aT BO3MOXXHOCTh OTKPBITH HOBBIC, HECH3BECTHBIC
3aKOHOMEPHOCTH WJIH JaXke co31aTh u3o0pereHue. CaMOCTOSTEIBHOE OTKPBITHE W3BECTHOTO B (PU3HMKE
3aKOHA WU «HU300peTeHue» crnocoda u3MepeHuss (U3M- YECKOW BEJIHYHHBI SIBISIETCS OOBEKTHBHBIM
JI0Ka3aTeIbCTBOM CIIOCOOHOCTH Y4YallUXCS K Ca- MOCTOSATEILHOMY TBOpYECTBY. B pesymbraTe Takoi
ACATCIBbHOCTH Y HUX (’popMpreTCH YBC- PCHHOCTDb B CBOUX MHTCIJICKTYAJIbHBIX CHOCOGHOCTSIX.

B mponecce skcrepuMeHTaIbHOIO HMCCieA0BaHUsS (PU3HYECKUX SBJICHUN (IpolieccoB) U 0000mIeHUS
MOJYYEHHBIX PE3YJIbTAaTOB yUYallHECs JOJDKHBI HAYUYUTHCSA:

o yCTaHaBIUBATh (PYHKLMOHAJIbHYIO CBA3b U B3aHMO3aBUCUMOCTb SIBJICHUH (IIPOIECCOB);

. MOJEIUPOBATh SIBJIEHUS (IIPOLECCHI);

o BBIIBUT'aTh TMIIOTE3bl, SKCIEPUMEHTAIBHO NPOBEPATh UX U UHTEPIPETUPOBATH MOJTYyYEHHbIE
pe3yabTaThl;

o u3y4aTh (PU3MYECKUE 3aKOHbBI U TEOPUHU, YCTAaHABIMBATH T'PAHULIBI UX IPUMEHUMOCTH.

Kommynukatusubie YV ]|

OTtcTauBasi CBOI0 TOUKY 3pEHUs, IPUBOJUTH APTYMEHTHI ¥ OATBEPXKAATh UX (PaKTaMH.
YMeTh B IUCKYCCHUM BBIABUTAaTh KOHTPAPryMEHTHI, epedpa3upoBaTh CBOIO MBICIIb (Baje-
HUE MEXaHU3MOM 3KBHUBAJIIEHTHBIX 3aMEH).

o YuuThCcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh IIPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHUS U €r0 KOPPEKTUPOBATD.

. Paznuuath B MUCbMEHHOM M yCTHOUM peur MHEHHE (TOUKY 3pEHHMs ), JOKa3aTeabCcTBa (apry-
MEHTHI, (DaKThI), TUTIOTE3bI, AKCUOMBI, TEOPHUU.

. YMeTh B3IISSHYTh Ha CUTYalMIO0 C MHOW NO3ULUM U JOTOBAPUBATHCS C JIOJAbMHU, IPUIEPIKH -

BAaOMIUXCA UHBIX TOUYCK 3PCHUA.
HpenMeTm)le peE3yJbTaThbl

BoInycKHMK Hay4dHuTCS:

o J€EMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (GU3UKU B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MUpPa, B PA3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJOTHUM, B MPAKTUUECKOMN
JeATEIbHOCTH JI0JIEH;

o JEMOHCTPHUPOBATh HA MPUMEpPax B3aUMOCBS3b MEXAY (PU3UKON U IPYTHUMHU €CTECTB EHHBIMU
HayKaMu;

®  YCTAaHaBJIMBATh B3aWMOCBS3b €CTECTBEHHO-HAY4YHBIX SIBJIEHUM M MNPUMEHATh OCHOBHBIE
duznuecKkue MoeNU ISl UX ONMUCAHUS U OOBSICHEHHUS;

®  UCHOJIb30BaTh HMHGPOPMALMIO (PU3UYECKOTO COJEpKAHUS MpPU pEHIeHUH Y4eOHBbIX, MPAKTH-
YECKUX, MPOEKTHBIX M MCCIEAOBATENbCKUX 3aJay, UHTErpupys HHPOpMAIUI0 W3 Pa3IUYHBIX
HMCTOYHUKOB U KPUTUYECKU €€ OLIEHUBAas;

® pa3IMyaTh WU YMEThb MHCIOJIb30BaTh B Yy4eOHO-MCCIENOBATENHCKOW JAEATENBHOCTH METO]IbI
Hay4YHOTO MO3HaHUs (HaOI0IeHne, OMCaHNe, U3MEPEHNE, SKCIIEPUMEHT, BBIIBUKEHNUE TUIIOTE3HI,
MOJIETUPOBaHUE U Jp.) U (GOPMBI HAy4YHOTO MO3HaHUs ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYS
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Ha MpUMEpax UX Pojb U MECTO B HAYYHOM IMO3HAHUH;
®  TIPOBOJUTH IPSIMBbIC U KOCBEHHbIE H3MEHCHHs (PU3NUYECKUX BEIUYHMH, BHIOUpAs U3MEPH - TEIbHBIC
npUOOPBI ¢ Y4ETOM HEOOXOIUMOI TOUHOCTH U3MEPEHHH, TUTAHUPOBATh X0/ U3MEPEHUM, MOTy4aTh
3HAYCHHE HM3MEpsSEeMON BEJIHMYMHBI U OLEHUBATh OTHOCHTEIBHYIO IMOTPEIIHOCTh IO 3aJaHHBIM
dbopmynam;

® TPOBOJIUTH WCCICIOBAHUS 3aBUCUMOCTEH MeEXIy GU3UYCCKUMU BEIMYMHAMH: IPOBOJIHTH
U3MEPEHHS M OINPEACNISTh Ha OCHOBE HMCCICOBAaHUS 3HAYCHUE MapaMeTPOB, XapaKTEPH- 3YIOLIUX
JAHHYIO 3aBUCUMOCTh M@Ky BEIIMYMHAMM, U JICJIATh BBIBOJ C YUETOM MOTPEITHOCTH U3MEPEHUM;

®  WCHOJIB30BaTh ISl ONHUCAHUS XapakTepa MNpPOTeKaHWs (QU3MYECKUX MpoleccoB (u3nueckue
BEJIMYMHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEXKIY HUMH,

®  WCHOJIB30BaTh JUIsI ONUCAaHMs XapakTepa NPOTEKaHUS (U3HMYECKUX MPOIECCOB (PU3HUCCKUE
3aKOHBI C YYETOM IPaHUI] UX TPUMEHUMOCTH;

e pemaTh KayeCTBEHHbIC 3aqadyd (B TOM YHCIEC M MEXKIPEAMETHOTO XapaKTepa): HCIOJIb3Ys
MoAenH, (HU3NYECKHE BEIMYMHBI M 3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO IICTIOYKY
00BsiCHEHHS (OKA3aTENbCTBA) MPEIJIOKEHHOTO B 3a/1aue mpoiecca (SIBJICHHS);

e pemaTh pacy€THBIC 3aJ]a4H C ABHO 3aJaHHON (HU3MUECKON MOJENBIO: Ha OCHOBE aHAJIN3a YCIOBHS
3alayd  BBIICIATH (U3UYECKYI0 MOJIeNb, HAXOIUTh (U3UYECKHE BEIUYMHBI W 3aKOHBI,
HEOOXOJMMBIC M JIOCTATOYHbBIC Ui €€ pelIeHUs, MPOBOAUTh PACUYEThl U MPOBEPATH MOTYyYCHHBIN
pe3ynbTarT;

®  VYNTBHIBATH T'PAHUIBI MPUMEHCHHS H3YYCHHBIX (PU3MYCCKHX MOJCICH MNpU pPEIICHUU (PU3H-
YECKUX U MEKIIPEIMETHBIX 3a]a4;

®  WCMOJBb30BaTh WH(OpPMANHMI0 W MPUMEHSITH 3HAHHUS O MPUHIMIAX pPabOTBl U OCHOBHBIX Xa-
PaKTEePUCTHKAX M3YYCHHBIX MAIHWH, TPUOOPOB U JPYTHX TEXHUUYECKUX YCTPOWCTB JUIS PEHICHUS
NPaKTUYECKHUX, YICOHO-HUCCIE0BATEILCKUX U MMPOCKTHBIX 3a7a4;

® HCMONB30BaTh 3HAHUA O (U3WYECKUX OOBEKTaxX W MpoIeccax B TMOBCEIHEBHON KU3HHU IS
obecnieueHusi 6€30MaCHOCTH MPH OOpaIIEHUH ¢ MPUOOPAMH M TEXHHYECKUMHU yCTPOUCTBAMH, IS
COXpaHEHUS 3I0POBbSI U COOJIOJICHUS HOPM JKOJOTHUYECKOTO MOBEICHHS B OKpYKAIoIIel cpeje,
ISl IPUHSTHUS PELISHUH B MOBCEAHEBHOM KU3HH.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® [IOHMMaTh U OOBACHATH IEIOCTHOCTh (PU3NUECKON TEOpHH, paszinyaTh TIpaHULBl €€ Ipu-
MEHUMOCTH U MECTO B ALY IPYTrux (GPU3NUECKUX TEOPHIi;

e BJIaAeTh NpUEMAMU IOCTPOEHUSI TEOPETUUYECKHX JI0KAa3aTeIbCTB MPOTEKAHHUS (U3UUECKUX
SABJICHUHN U IIPOLECCOB HA OCHOBE NOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0Ka3a- TEJIbCTB;

®  XapakTepU30BaTh CHUCTEMHYIO CBS3b MEXKJY OCHOBONOJIATAIOIIMMH HAyYHBIMU IOHATHUAMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, M0JI€), IBUKEHUE, CUIIa, SHEPTHUS;
BBIJIBUTaTh T'UIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraloUX 3aKOHOB;
CaMOCTOSITEJIbHO MJIAHUPOBATh U MPOBOJUTH (PU3NUECKHE IKCIIEPUMEH THI;

®  XapakTepHu30oBaTh TJ00aNbHbIE MPOOJIEMBI, CTOAIIME IEpe] UYeIOBEUYECTBOM: IHEPreTHYEcKue,
CBIpbEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKHU B PEIICHUH ITHX MPOOIeM;

e pemiaTh MPAKTUKO-OPUEHTHUPOBAHHBIE KAadeCTBEHHbIE M pacu€THble (U3NYECKUE 3aJauM C
BbIOOpOM (pU3HMUYECKOW MOJENH, HMCHOJb3Yys HECKOJIbKO (U3MYECKUX 3aKOHOB MM (HopMmyd,
CBSI3BIBAIOLIMX M3BECTHBIE PU3NUYECKUE BEIMUNHBI, B KOHTEKCTE MEXIPEIMETHBIX CBS3EH;

. 00BSICHATH NPUHLMIIBI pa0OTHI U XapaKTEePUCTUKHU U3YyUYEHHBIX MAIIUH, IPUOOPOB U TEXHHU -
YECKUX YCTPOMUCTB;
. OOBACHATH yCIOBUS MPUMEHEHUS (PU3MUECKUX MOJIeNel NMpu pereHuu Gu3n4ecKux 3aaad,
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HaXOIUTh aJIEKBAaTHYIO MIPEAJIOKEHHON 3a1aue (U3NUECKyI0 MOJIENb, pa3peniaTb NpoodIemMy Kak
Ha OCHOBE UMEIOIIMXCS 3HAHUW, TaK U MPU MOMOILH METO/I0B OLIEHKH.
MexaHn4ecKue sIBJIeHUA

— pacrno3HaBaTb MeXaHUYeCKHe SIBJIEHHUS W OOBSCHATb HAa OCHOBE HMEIOIIUXCA 3HAHUU OCHOBHBIE
CBOMCTBA WJIM YCJOBHUSI MPOTEKAHUsS ITHUX SIBJIEHHH: paBHOMEpPHOe U HePaBHOMEPHOE J[BIKEHUE,
paBHOMEpHOe U PaBHOYCKOPEHHOe MNPSMOJIMHEHHOe [BMXXE€HHE, OTHOCUTEJbHOCTb MeXaHHU4YeCKOTO
JIBUKEHUs, CBOOOJIHOe TaJieHHe TeJs, paBHOMEpPHOe [JIBU)XKEHHE 10 OKPYXHOCTH, WHepLHs,
B3aUMO/IEMCTBYE TeJl, peaKTHBHOE JIBI)KEeHUe, Nlepejiaya JaBJeHUsl TBePAbIMU TeJlaMH, KUJKOCTAMU U
rasaMmy, aTMochepHoe AaBJeHUe, IIJlaBaHUe TeJ, paBHOBeCHe TBEPAbIX TeJl, UMEIIIUX 3aKpelJeHHYI0
0Cb BpallleHus1, KoJlebaTesIbHOe JIBU>KeHH e, Pe30HAHC, BOJTHOBOE JiBH)KeHUe (3BYK);

— ONMCbIBATh U3y4YeHHbIE CBOMCTBA TeJ U MEXaHUYECKUE SIBJIEHUS, UCNI0JIb3ys pU3nUYeCcKUe BeJTUYUHbI:
NyTh, IepeMeleHue, CKOPOCTb, YCKOPEHUE, Tepuo/, obpallleHHs], Macca TeJia, IJIOTHOCTb BelecTBa, CUJia
(cuna TsKECTH, CuJla YIpPYyrocTH, CWJa TPeHUs), AaBJeHUe, UMIYJbC Tesa, KHHEeTU4ecKasl 3Heprus,
NOTeHI[Ma/IbHAsA dHEPrus, MexaHudyeckass paboTa, MexaHUdeckas MoiHocTb, KII/I npu coBepuieHuU
paboThl C MCHNOJb30BaHHMEM MPOCTOr0 MeXaHW3Ma, CUJa TPeHHs, aMIUIUTYJAa, MepUoJ, U 4YacToTa
KoJiebaHUH, AJIMHA BOJIHbI U CKOPOCTb €€ pPacHpoCTpPaHeHHUs; MPHU ONHCAHUHK MPABUJIBHO TPAKTOBATh
GU3UYECKHUIN CMBICA KCMOJb3YEMbIX BEJUYHH, UX 0003HAYEHUS W €JUHUIbl M3MEpPEHUs], HAXOAUThb
bopMyJibl, CBfI3bIBAIOLIME JAHHYIO (QU3UYECKYI0 BeJWYUHY C JAPYTMMU BeJUYMHAMU, BbIYUCAATH
3HaYeHHe PU3NYECKOUN BEJTUYUHBI;

— QaHaJIM3UPOBATb CBOMCTBA TeJI, MEXaHUYECKHE SIBJEHUS U IPOLECChl, UCNO0JIb3Yys1 PU3UUECKHUEe 3aKOHBDI:
3aKOH COXpPaHEHUSsI IHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYyNepHo3ULIMU CUJ (HaX0XKAeHHUe
paBHOJeMcTBYO1LEel cuibl), |, 11 v [1l 3akonbl Hpl0TOHA, 3aKOH COXpaHeHHUS UMIIYJ/bCa, 3aKOH ['yka, 3aKoH
[lackans, 3akoH ApxuMeJa; NpPU I3TOM pas3jvdyaThb CJAOBECHYH (OPMYJUPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOe BbIpaXKEeHUE;

— Ppa3jru4aTb OCHOBHbBI€ IIPHU3HAKHU H3YYE€HHBIX Cl)I/ISI/I‘-IeCKI/IX MO,E[EJIGFI! MaTepHaJibHad TO4YKa,
HHepLHaJbHad CUCTEMa OTCYETA;

— peuiaTh 3a/a4M, UCNOJb3ys PpHU3UYEeCKUe 3aKOHBI (3aKOH COXpaHEHHs] SHEPrUH, 3aKOH BCEMUPHOTO
TAroTeHusd, npuHuUn cynepnosuuuu cui, I, I u III 3akoHbl Hbl0TOHA, 3aKOH COXpaHeHUs UMIIYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyJibl, CBA3bIBaKOLUe PU3UYECKHE BEJUYUHDI
(myTb, CKOpPOCTb, YCKOpEHHe, Macca TeJsa, IJOTHOCTb BeIlleCTBa, CWUJa, JaBJieHUEe, UMIYJbC TeJa,
KWHEeTHYeCKasi SHeprus, NOoTeHliMa/lbHasi dHEPrusi, MexaHudyeckass paboTa, MexaHH4YecKasi MOIIHOCTb,
KII/l npocToro MmexaHu3Mma, Cuja TPEHHUs CKOJIbXXeHUS, KO3IPPUIIMEHT TPeHUs, aMIIMTy/a, EPUO U
yacToTa KoJiebaHUM, /JIMHA BOJIHbI U CKOPOCTb €e paclpoCTpaHeHHs): HA OCHOBE aHa/M3a YCJIO0BUS
3a/ayd 3alWCblBaThb KpaTKOe YCJ0BUE, BbIAENATb (GU3UUYECKHE BEJWYHUHbI, 3aKOHbl U (QOPMY.JbI,
HeoOX0UMble JIJis ee pellleHUs], IPOBOJUTh PACUEThl U OLlEHUBATh PeaJbHOCTb MOJYYEHHOTO 3HAYEeHUS
bu3nuecKor BEJIMUMHBI.

TenioBble ABJIeHUA

— PaClio3HaBaThb TeEIJIOBbIE ABJIEHHUA U 00'bSICHAThL Ha 6ase HMMEUIINXCA 3HaHWW OCHOBHbIE CBOMCTBa
HWJIM YCJIIOBHUA TNIPOTEKAHHUA I3THX SIBJIEHUH: AI/I(I)(IDYSI/IH, H3MeHeHHe 00beMa Tell INpHU HArpeBaHHH
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(oxnaxaeHuu), 6oJibllIasi CKUMAEMOCTb Ta30B, MaJjas CKUMAEMOCTb >XUJKOCTEH U TBEPJbIX TeJ;
TEIJIOBOe paBHOBeCHE, UCIIapeHue, KOHJIeHCallks, TJIaBJeHue, KPUCTAJIM3alusl, KUIIEHUE, BJaXKHOCTD
BO3/lyXa, pa3JIMYHble CIOCOObI Temsonepeaayd (TEemJONpPOBOAHOCTb, KOHBEKIMS, H3JyYeHUE),
arperaTHbIe COCTOSIHMSI BeIlleCTBa, MOTJIOIIEHUE 3HEPTUM MPU HUCIAPEHUH XKUAKOCTH U BblJIeJIEHHE ee
IpU KOH/IEHCAIUH Mapa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJIEHUS;

— OIMCbIBAaTh M3y4YeHHble CBOMCTBA TeJ U TEIJIOBbIE SIBJIEHUS, UCNOJIb3ysd QU3UYECKHE BeJUYUHBI:
KOJIMYECTBO TEIJIOThl, BHYTPEHHSII 3HEPrus, TeMIlepaTypa, V/eJbHas TeNJOeMKOCTb BelleCTBa,
yAeJbHas TeIJIOTa IJIABJEHUs, yAebHas TeIJIoTa Mapoo6pa3oBaHUs, yAesbHas TENJIOTa CrOpaHUS
TOIJIMBA, KO3QQPUIMEHT MO0JIe3HOr0 JeHCTBUS TEMJIOBOrO JBUraTesisl; MPU ONHWCAHWU MNPABUJIBHO
TPAaKTOBaTb (PU3UYECKUN CMbBICJ HCIOJb3yeMbIX BEJUYMH, UX 0003HAYEHHUS U eJUHUIbl U3MeEPEHHUs,
HaxoAuTb GOpMyJibl, CBfI3bIBAlOLIME JaHHYI (U3WYECKYH0 BeJWYHUHY C J[APYTUMH BeJUYUHAMH,
BBIUUC/ATH 3HaUeHUe GU3UIECKON BeJIMUUHBI;

— dHaJIM3UPOBATHb CBOMCTBA TeJI, TENJIOBbIE ABJIEHHUA W IPOLECChI, UCII0JIb3Yyd OCHOBHbIE€ ITOJIOXKEHHA
dATOMHO-MOJIEKYJIAPHOI'O Y4€HHA O CTPOEHHUH BEIECTBA U 3aKOH COXPaHEHUA SJHEPI'HUH;

— Ppa3jiM4aTb OCHOBHbI€ IIPHU3HAKHW HM3Y4YE€HHDbIX Cl)I/IBI/I‘IECKI/IX Mo,aeneﬁ CTPOEHHUA ra3os, )KPI,ZLKOCTGﬁ H
TBEPADBIX TEJI,

— NPHUBOAUTDL IPUMEPHI IPAKTUYECKOTI'O UCII0JIb30BaAHUA Cl)I/IBI/I‘{eCKI/IX 3HAHUM O TEIJIOBbIX ABJIEHUAX;

— pewaThb 33/ja4d, MCIOJIb3ysl 3aKOH COXpPAaHEHHS 3HEPrdU B TEIJIOBBIX Hpoleccax U (GpopMyJibl,
CBA3bIBawIMe GU3NYECKHEe BEeJUYUHbI (KOJUYECTBO TEMJIOTHI, TEMIIEPATYPA, V/eJbHasl TeNJI0eMKOCTb
BEIL[eCTBa, yJeJibHas TEIJIOTa IJIABJIEHHUS, VAeJbHas TeloTa Napoobpa3oBaHuUs, yAeJbHas TemaoTa
CTOpaHUS TOIIMBA, KO3QPHUIIMEHT MOJIE3HOTO JeMCTBUS TEIJIOBOrO JIBUraTeJsisi): HA OCHOBE aHa/M3a
YCJIOBHUS 33Jla4M 3alIUChIBaTh KPaTKOE YCJI0BUE, BbIJIEATh PU3NUECKUE BEJTUYUHBI, 3AKOHBI U POPMYJIbI,
Heo6X0IMMble /ISl ee pellleHHs], TPOBOAUTD PacyeThl U OlleHUBATh PeaJbHOCTb MOJYyYeHHOr 0 3HaYeHUs
dU3MYeCcKor BeJTMYHHBI.

BHEKTpPI‘leCKPIe M MAarHuTHbIE ABJICHUA

— pacno3HaBaThb 3JIEKTPOMArHUTHbIE SIBJE€HUS U 00'bSICHATh HA OCHOBE UMEKIIMXCSA 3HAHUN OCHOBHbIE
CBOMCTBAa WJIK YCJOBUSl NMPOTEKAHUS ITUX SIBJEHUM: 3JIeKTpU3alys TeJ, B3aUMOJENCTBUE 3aps/oB,
3JIEKTPUYECKUN TOK U ero JeMcTBHUS (TeIJIOBOe, XMMHUUECKOe, MarHUTHOE), B3aUMO/JIeICTBUE MAarHMUTOB,
3JIeKTPOMarHUTHasl UHAYKLMS, JeCTBUE MAarHUTHOTO MO0JIS Ha IPOBOJAHUK C TOKOM W Ha JBHXKYLIYIOCS
3apsHKEHHYI0 YacTUly, JeiCTBUE 3JIEKTPUUYECKOTO MOJIS Ha 3apsKeHHYI0 4acTHULy, 3JIeEKTPOMarHUTHbIE
BOJIHBI, IPSIMOJIMHENHOE PacpOCTPaHEHUE CBETA, OTPAKeHUe U NpeJIOMJIEHUE CBETA, IUCIIEPCUS CBETA.

— COCTaBJIAATb CXeMbl 3JIEKTPUYECKHUX IleNel C Mocje/loBaTe/JbHbIM W MapaJijieJIbHbIM COeJIMHEeHUEM
3JIEMEHTOB, pa3Jjiuyasi yCJIOBHble 0003HAYeHHUs] 3JIEMEHTOB 3JIEKTPUYECKHUX Iiened (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PeOCTaT, JIAMIIO4YKa, aMIIEPMETP, BOJIbTMETD).

— HCNOJIb30BaTh ONTHYECKHE CXeMbl /Jii TOCTPOEeHHs U300paKeHUHW B IJIOCKOM 3epKajie |
cobuparolel JUH3e.
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— OIMCbIBAaTh H3y4YeHHble CBOWCTBA TeJ U 3JIEKTPOMarHMTHble fIBJIEHMS, UCNOJb3ysd (puU3NYecKHhe
BEJIMYMHBL: 3JIGKTPUYECKUM 3apsj, CUJa TOKa, 3JIeKTpUYeCKoe HalpspKeHWe, 3JIeKTpUYecKoe
CONPOTUBJIEHUE, y/leJIbHOe CONPOTHUBJIEHHEe BelllecTBa, paboTa 3/1eKTPUYeCKOTro I110JiF, MOIHOCTb TOKaQ,
$OKyCHOe pacCcTOssHUE U ONTHYeCKas CHJa JIMH3bI, CKOPOCTh 3JIeEKTPOMAarHUMTHBIX BOJIH, JIMHA BOJIHBI U
4acToTa CBeTa; NPU ONMCAaHUM BEPHO TPAKTOBAaTb (QU3UYECKHUM CMBICJI HCIOJIb3YyeMbIX BEJIWYHH, UX
0003HaYeHUs1 U €eJAUHULbl HU3MepeHHUs; HaXOAWUTb (QOpPMYyJbl, CBA3bIBAIOLIME JAAaHHYI QU3UYECKYIO
BEeJIMYMHY C [PyTMMHU BeJIMYMHAMH.

— aHAJIM3UPOBATh CBOWCTBA TeJI, 3JIEKTPOMAarHUTHbIE SIBJIEHUS U MPOIECCH, UCMOJb3ys PpU3UIecKre
3aKOHbI: 3aKOH COXpaHEHMsl 3JIEKTPUYECKOTo 3apsja, 3akoH OMa AJs1 ydyacTKa Lenu, 3aKoH JKoyJisi-
JleH1|a, 3aKOH NPSIMOJIMHEHHOT'O PAacpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPeIOMJIeHUs
CBeTa; IPU 3TOM pasjiMyaTh CJI0BECHYI0 GOPMYJTUPOBKY 3aKOHA U €r0 MaTeEMaTUUYECKOe BbIpaXKeHHE.

— MPUBOJAUTHL NMPUMEPHI NPAKTUYECKOTO HCNOJIb30BaHUSA PU3NYECKUX 3HAHUW O 3/1€KTPOMAarHUTHBIX
AIBJIEHUSAX

— pemaTh 3aJjauM, UCHOJb3ys u3nYecKhe 3aKOoHbI (3akoH OMa Jijis ydyacTKa Lienu, 3akoH /JlxoyJis-
JleH11a, 3aKOH NPSIMOJIMHEWNHOTO PACIPOCTPAaHEHHUS CBETA, 3aKOH OTPaXKeHUsI CBETa, 3aKOH NMpeJIoMJIeHHUSs
cBeTa) U GOpMyJibl, CBS3bIBaOIMe QU3NUYECKHE BeJUYHHBI (CHJIa TOKA, 3JIEKTPUYECKOE HaANPSHKEHUE,
3JIeKTpUUYECKOe CONPOTHBJIEHHUE, y/eJIbHOE CONPOTHUBJIEHHE BelLleCTBa, paboTa 3JeKTPUYECKOTO MO,
MOIIIHOCTb TOKa, GOKYCHOE PAacCTOsIHUE U ONTUYECKAsl CUJIa JIMH3bI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHbBI M 4YacToTa cBeTa, GOpMyJibl pacyeTa 3JIEKTPUUYECKOTO  COMPOTUBJIEHUS
NpUIoC/Ae0BaTeJIbHOMUIIAPAJJIEIbBHOM COeJUHEHUU MPOBOJAHHUKOB): HAa OCHOBE aHaJM3a YCJA0BUSA
3a/layd 3alMCbIBaTh KpaTKOe YCJI0BUE, BbIAENATbh (GU3UYECKHEe BeJHWYUHb], 3aKOHbI U (QOPMYJIbI,
HeoOX0UMble JIJis ee pellleHUs], IPOBOJUThb PACUEThI U OLlEHUBATh PeabHOCTb MOJYYEHHOTO 3HAaYEeHUS
bU3nYecKor BeJTUYHHBI.

KBaHTOBbIE SIBJICHUSA

— PpacCrio3HaBaTb KBAHTOBbLI€ ABJIEHUA H O0BSCHAThL Ha OCHOBE HUMEIINXCA 3HAaHUU OCHOBHbIE
CBOMCTBA UJIU yCJI0BHA MPOTEKAHUA 3TUX SIBJIeHHUH: eCTeCTBeHHas U HCKYCCTBEHHAA paMOAKTUBHOCTD,
a-, B- N y-U3Jiy4€eHHd, BOSBHUKHOBEHHE JIMHEN4aToro CIIEKTpPa U3JIy4eHHUA aTOMa,;

— OIMCHIBATh U3yYeHHble KBAaHTOBbIE SIBJIEHUS, UCNOJIb3Ysd GU3UYECKHE BeJIMYUHBbI: MAacCOBOE YHUCJIO,
3apsAA0BO€e YHUCJO, NMEPUOJ TOoJypacnajia, sHepruss GOTOHOB; MPH OMMCAHUM MPABUJIbHO TPAKTOBATh
$U3MYECKHUIN CMBIC/ HCIOJIb3YeMbIX BeJUYMH, UX 0603HAUYEHUS] U €JJUHUIbI W3MepeHHs; HAXOAUTh
dbopMysibl, CBsA3bIBAWOIIME JAaHHYI0 QU3UYECKYI0 BEJHWYUHY C APYTMMH BeJUYWHAMH, BbIYUCAATH
3HaYeHUe GU3NYEeCKOUN BEJTUYUHBI;

— aHaJM3UpOBaTb KBAHTOBbIE SBJIEHUS, HCNOJIb3ys QU3UYECKHe 3aKOHbl M IOCTYJaThl: 3aKOH
COXpaHeHHUs 3HePryH, 3aKOH COXpaHeHHUs 3JIEKTPUYECKOI0 3aps/ia, 3aKOH COXpaHeHH MacCOBOT0 YMUCIIA,
3aKOHOMEPHOCTH M3JIydeHHUS U IOIJIOLeHUs CBeTa aTOMOM, IpPHU 3TOM pas/vyaTb CJIOBECHYIO
$OopMyIMPOBKY 3aKOHA M €ro MaTeMaTH4YeCcKoe BbIpaXKeHUE;

— Ppa3jiMd4aTb OCHOBHbIE IPHU3HAKH nnaHeTapHoﬁ MOJA€EJIN aTOMa, HyKJIOHHOﬁ MOAEJIN ATOMHOTIO A4pPa;
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— MNPUBOJUTH IPUMeEpPbI NPOABJIEHNUA B IPUPOJEe U NPAKTUYECKOTO UCII0JIb30BAaHUA PAJJMOAKTUBHOCTH,
A/lepHBIX U TEPMOAIEPHBIX peaKL UM, ClIeKTPaJIbHOTO0 aHa/IM3a.

JJ/1IeMeHTbI ACTPOHOMHUH

— YKa3bIBATb HA3BAHHA IIJIAHET CosiHe4yHOM CUCTEMBI; pa3JIN4aTb OCHOBHbIE NPU3HAKKW CYTOYHOIO
BpalleHHudA 3Be3HOro HE6a, ABUXKEHUA .}IYHbI, Com—ma H IIJIaHET OTHOCHUTEJILHO 3B€3/;

— IIOHHUMATb PA3JIUINA MEXAY FeJII/IOI_[eHTpI/I‘{eCKOI‘;I H FeOHeHTqueCKOﬁ CUCTEMaMH MHUPaQ,

Bbll'l!CKHI/IK Ha 6a30BOM YPOBHE NMOJYYUT BO3MOXKHOCTb HAYVIHUTBHCA:

— TOHHUMATh U 06BbACHATD LeJIOCTHOCTb GU3NYECKON TEeOPUH, pa3iMdaTh IPaHULbl ee IPUMEHUMOCTH U
MeCTO B pAAY APYTUX GU3UYECKUX TEOPUH;

— BJIQZleThb IpUeMaMU IIOCTPOEHUS TeOpeTUYECKUX 0Ka3aTe IbCTB, a TAaKXKe IPOrHO3UPOBAHHUA
0CO6eHHOCTe!N NpoTeKkaHUs GU3NYECKUX SIBJEHUN U IPOLeCCOB Ha OCHOBE MOJIyYeHHBIX TEOPETUYECKUX
BBIBO/IOB U []J0Ka3aTeJbCTB;

— XapaKTepH30BaTb CUCTEMHYIO CBSI3b MEX/y OCHOBOIOJIAralol[UMH HayYHbIMH OHATUSIMU:
NPOCTPAHCTBO, BpeMsl, MaTepHs (BeIIeCTBO, 0Je), ABMKEHHUE, CUJIa, IHEPTHS;

— BbBIJIBUI'daTb 'IIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIAaTralOIIUX (l)I/IBI/I‘{eCKI/IX BaKOHOMepHOCTEﬁ H
3aKOHOB;

— CaMOCTOATEJIbHO MJIaHUPOBATb KU IIPOBOAHUTD Cl)I/IBI/I‘{eCKI/Ie SKCIIEpHUMEHTDI;

— XdpaKTepPHU30BaTb rJIo0aJbHbIE Hp06ﬂeMbI, crodmue nepej 4eJ10B€e4eCTBOM: JHEepreTu4eckKue,
CbIpbeEBbIE, 3KOJIOTHUYECKHUE, — U POJIb (l)I/IBI/IKI/I B PElIeHHWH 3THUX npo6neM;

— PpelaTb IPAKTHUKO-OPHUEHTHUPOBAHHbIE€ KAYE€CTBEHHbIE€ U pPaCYE€THLbIE (1)I/IBI/I‘IGCKI/I6 3aJa4u C BbI60pOM
(l)I/IBI/I‘-IeCKOf/'I MO/J€EeJIH, UCII0JIb3Yd HECKOJIbKO (1)H3H‘{ECKI/IX 3dKOHOB HJIH q)OpMy.)I, CBA3bIBAOIMUX
H3BECTHBbIE Cl)I/ISI/I‘-IECKI/Ie BEJIMYKWHBI, B KOHTEKCTE MEeXIIpeaAMETHDBIX CBH3eI‘/JI;

— O0OBACHATb NPUHLUIIBI PAbOTHI U XapaKTePUCTUKU U3yYEHHBIX MAllKH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- 00DBACHATH yCi0BHUA TNPHUMEHEHHUA Cl)I/IBI/I‘{eCKI/IX MO,ZLeJ'Ief/'I IIpru pelmeHnuun (I)I/I3I/I‘-I6CKI/IX 3aJ4a4, HaXO0JHWTb
AJ€KBATHYIO HpeﬂﬂO)l(eHHOﬁ 3aja4de (1)H3PI‘-I€CKYIO MoOJe€Jib, pa3pemaTrb HpO6JI€My, KaK Ha OCHOBe€ HMMEIOLIHNXCA
3HaHPII>i, TaK Y 1P IOMOLIHU METOZ0B OLIE€HKH.

MexaHU4YeCKHe SIBJIEHUS
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— MHCNOJIb30BaTh 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSIX B IIOBCEJHEBHOM )KU3HU /J151 06ecriedyeHust
6e30MacHOCTH NMPU 0b6pallleHUH C TPpU6OpaMHU U TEXHUYECKUMH YCTPOHUCTBAMH, JJIsi COXpPaHEHHUS
3/10pPOBbs U COBJIIO/IEHHS] HOPM 3K0JIOTMYECKOTO0 NOBEJIEHUS B OKPYKaKILeH cpe/ie; MPUBOJUTH
npUMepbl IPAKTUYECKOT0 UCI0JIb30BaHUS GQU3UYECKUX 3HAHUHM 0 MEXaHUYECKUX SIBJIEHUSX U
dU3MYeCKHX 3aKOHAX; MPUMEPhI UCI0JIb30BaHUsI BO30OHOBJISIEMbIX UCTOYUHUKOB SHEPTUH;
3KOJIOTUYECKHUX MOCJIEICTBUU HCCIeJOBAaHUS KOCMUYECKOT'0 MPOCTPAHCTB;

— pasauyaTh IPaHUIbI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB, IOHUMATb BCEOOLHH XapaKTep
byH/laMeHTaIbHbIX 3aKOHOB (3aKOH COXpaHEeHUs1 MeXaHU4eCKOM 3Hepruy, 3aKOH COXpaHeHUsI UMITYJIbCa,
3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb UCI0JIb30BaHUS YaCTHbIX 3aKOHOB (3aKoH ['yka,
Apxumepna u fip.);

— HaXOJHWUTb aJ€KBATHYIO HpeZI,JIOHCGHHOI‘/JI 3azade Cl)I/ISI/I‘{eCKy}O MOZe€Jib, pa3pelaTb HpO6JI€My KaK Ha
OCHOBE€ UMEIIINXCA 3HAHUM 110 MEXaHUKE C UCII0JIb30BaHHEM MaTeMaTU4YEeCKOT0 dlllilapaTa, TaK U IpHU
IIOMOIIIK METOJ0B OLIEHKH.

TenioBble sSIBJI€HUS

— MHCINOJIb30BaTh 3HAHUS O TEMJIOBBIX SIBJIEHUSX B IOBCEJHEBHOM XKU3HU /1J151 06€ecriedeHus
6€e30MaCcHOCTH NMPU 06pallleHUH C TPU6OpPaMHU U TEXHUYECKUMH YCTPONUCTBAMH, JJIsl COXpPaHEHHU S
3/10pOBbs U COOJII0/IeHMS] HOPM 9KOJIOTUYECKOT0 MOBeIeHUs B OKpY»Kalolllel cpe/ie; IPUBOAUTD
IpUMepPbl 3KOJOTUYECKHUX MOCJAE[CTBUHN PabOThI ABUTATE/eH BHYTPEHHET'O CTOPAHUS, TEMJIOBBIX U
T'U/IPO3JIEKTPOCTAHIUH;

— pas3JjnyaTh rpaHUIbl IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMATh BCEOOLIMI XxapaKTep
byHlaMeHTa/IbHBIX PU3UYECKUX 3aKOHOB (3aKOH COXpaHeHMsl SJHEepTHUU B TEIJIOBbIX MIpoLieccax) u
OTPaHMYEeHHOCTb UCI0JIb30BaHUA YaCTHBIX 3aKOHOB;

— HaXOAHWTb al€KBATHYIO npe,qﬂomel-moﬁ 3aade cl)nsuqecxy}o MOZe€Jib, pa3pelmaTb np0611eMy KaK Ha
OCHOBE€ UMEIINXCA 3HAHUH O TEIMJIOBBIX SBJEHHUAX C UCII0JIb30BaHWEM MaTeMaTHYECKOI'0 alllapara, Tak
W IIpYU IOMOIIHX MeTOJOB OLIEHKH.

SJIEKTpI/l‘{ECKPle U MAarHUTHbIE ABJI€HUA

— MHCNOJIb30BaTh 3HAHUS 06 3JIEKTPOMArHUTHBIX SIBJIEHHUSX B IOBCETHEBHOM KU3HHU [JIsI 00eCTiedeHUsT
6e30MacHOCTH MpU 06palleHUH C IPpU6OpPaMU U TEXHUYECKUMU YCTPOUCTBAMH, /IJIs1 COXpAHEHHUS
3/10pPOBbS U COBJIIO/IEHHS] HOPM 3KO0JIOTHYECKOTO0 NOBEJIEHHS B OKPYKAKOILeH cpe/ie; MPUBOJUTH
IpUMepbl BJAUSHUSA 3JIEKTPOMAarHMTHBIX U3/IyYeHUH Ha )KMBble OPraHU3MBbI;

— pasJjnyaTh rpaHUIbl IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMATh BCEOOLIHUI XxapaKTep
dyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHMUSI 3JIEKTPUUECKOTO 3apsA/a) U OrPaHUUYEHHOCTh
MCI0/Ib30BaHUsl YaCTHBIX 3aKOHOB (3akoH OMa /11 yyacTKa 1eny, 3akoH /bxoyss-JleHua u ap.);

— HCIOJIb30BaTb NPHUEMbI NOCTPOEeHUSA GU3UYECKUX MOJesier, TOMCKA U GOPMYJIMPOBKHU JI0KA3aTEeIbCTB
BbIJIBUHYTbIX TUIIOTE3 U TEOPETUUYECKHUX BHIBOJIOB HA OCHOBE SMIHUPUYECKU YCTAHOBJIEHHBIX PAKTOB;
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— HaxXOJIUTb a/IEKBATHYIO NpeJJI0KEHHOU 3a/jaue pHU3UYeCKyI0 MO/Ie/ib, pa3peniaTh NpobaeMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUH 06 371eKTPOMArHUTHBIX SIBJIEHUSIX C UCII0JIb30BaHUEM MaTeMaTHYeCKOTO
annapara, Tak ¥ Ipy MOMOIU METO/|0B OL€HKH.

KBaHTOBBIE AB/IeHUS

— MCIO0JIb30BaTh [10JIy4YeHHble 3HaHUs B I0BCEJHEBHOM KU3HU IIPU 00paleHUH C IPUOOPaMHU U
TEeXHUYECKHMMH YCTPOUCTBAMHU (CYETYMK UOHU3UPYIOLIUX YAaCTUL, J03UMETP), [I/Isl COXpaHeHHUs
3/10pOBbS U COOJII0JeHMA HOPM 3KOJIOTUYECKOT 0 NOBEleHUSA B OKPYKalolled cpeje;

— COOTHOCHUTDb 3HEPIrHrI0 CBA3HW ATOMHBIX A4€Ep C ,E[e(l)eKTOM MacCChI;

— TpPUBOJUTH NPUMephl BIUAHUA PaJAMOAKTUBHBIX U3JIy4Y€HUH HA »KUBble OPTaHU3Mbl; IOHUMATb
NPUHLMII [eMCTBUA LO3UMeTpa U pa3/indaTh YCJOBHUSA €ro UCI0JIb30BaHUS;

— IIOHHUMAaTb 3KOJIOTHYECKHE l'IpO6J'IeMbI, BO3HHKAKOIIKE IPHU UCITIOJIb30BAHUHU ATOMHBIX
3JIeKTpOCTaHL[I/If/’I, U IIYTH pEIIeHHA 3TUX np0611eM, NepCrneKTHUBLbI NCII0JIb30BAHHA YIIPABJIAE€MOI' 0
TepMOAAEPHOI'0 CHHTE3a.

J/1eMeHThbl aCTpOHOMHUH

— yKa3bIBaTb 00IIMEe CBOWCTBA U OTJIMYHS IJIAHET 3€MHOU TPYIIIbI U IIJIAHET-TUTAHTOB; MaJIbIX TeJl
CoJTHEYHOU CHCTeMbI U 6OJIBLINX MJIaHET; M0JIb30BaThCsA KAPTOH 3Be3JHOI'0 Heba MPHY HAGJII0JeHUSX
3BEe3JHOT0 Heba;

— pasryaTb OCHOBHbIE XapaKTEpPUCTUKU 3Be3/[ (pa3Mep, [IBET, TeMIlepaTypa) COOTHOCUTD L|BET
3Be3/ibl C ee TeMIIEPATYPOH;

— Pa3/in4aTb 'MIIOTE3bI O IPOUCXOXKAECHHUHN Co/IHEeYHOM CUCTEMBL.

CopepxaHue yuyeGHOro npeaMeTa «®Pu3ukKa»
10 ksacc (68 yacos)
Hay4HbIi MeTO/, IO3HAHMA NPUPOAbI (1 yac)
dusuka - pyHaMeHTaIbHAsA HayKa o NpupoJe. HayyHblil MeTo/| MO3HAHUS.

MeTOﬁ[bl HAYy4YHOTI'O UCCJIeAOBAaHHUA (1)PI3H‘-I€CKI/IX SIBJIEHUH. aKCHepI/IMeHT " TeopHd B riponecce No3HaHuA nNpupoabl.
HOFpeLLIHOCTI/I HU3MepeHHuda (l)I/ISI/I‘-IeCKI/IX BEJIMYHH. HaqubIe ruroTe3bl. Mo,qum (1)I/I3I/I‘-IeCKI/IX aBjeHUN. Pusnvyeckue
3aKOHbI U TEOPHH. FpaHI/IL[bI IMIPpUMEHHUMOCTHU CI)I/IBI/I‘{ECKI/IX 3aKoHOB. ®u3uyeckasn KapTHHa MHpa. OTKprTI/IH B Cl)I/IBI/IKe
— OCHOBa IIporpecca B TeXHUKE U TEXHOJIOTHMH ITPOHU3BOACTBA.

MexaHuka (24 yaca)
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Cuctembl oTcyeTa. CKaJsipHble U BeKTOpHble U3UYECKUEe BeJUYMHbL. MexaHUYecKoe [BWKeHUE U ero BUJbIL.
OTHOCHUTENIBHOCTD MeXaHW4YeCKOro [ABWXKeHHd. MrHOBeHHasd CKOpOCTb. YCKopeHHe. PaBHOyCKOpeHHOe [BIXeHHe.
JlBM>KeHUe M0 OKPY>KHOCTH € MOCTOSIHHOM IO MOAYJII0 CKOPOCThIO. [IpruHIMN OTHOCUTEIbHOCTU ["asines.

Macca ¥ cusa. 3akoHbl AUHAMUKU. Cnocobbl HU3MepeHUs] CuUJ. MHepuMa/ibHble CUCTEMbI OTCYeTa. 3aKOH
BCEMUPHOI'0 TATOTEHHUS.

3aKoH COXpaHEeHHd HMIIyJibCa. KuHeTtnyeckas JHEeprud u pa60Ta. HOTEHHHaﬂbHaH JHeprud TeJla B

rpaBUTA0HOHHOM IIOJIE. HOTeHI_II/IaI[bHaH JHEeprud ymnpyro [LEQDOpMI/IpOBaHHOFO Tesla. 3aKOH COXpaHEHHA
MexXaHUYeCcKOou 3HEpruu.

JlaGopaTopHbIe pabOTHI:

W3ydeHue 3aKOHA COXpaHEeHUsI MEXaHUYEeCKOW SHEPTUMU.

MonekynspHas ¢pusuka. Tepmogunamuka. (20 yacos)

MouJiekyJISIpHO — KHHETHUYEeCKasi TeOpUs CTPOEHHU BellleCTBa U ee IKCIIepUMeHTaIbHble OCHOBAaHUS.
A6cosoTHas TeMIiepaTypa. YpaBHeHHe COCTOSIHUSA U/lea/IbHOTO rasa.

CBsi3b cpe/iHEN KUHETUYECKOHN 3HEPTUHU TENJIOBOTO ABHKEHHUS MOJIEKYJI C aOCOJNIIOTHON TeMIlepaTypoHu.
CTpoeHHe )KUAKOCTEN U TBEP/bIX TeJL.

BuyTpeHHss sHeprus. PaboTa u Tenionepejaya Kak Clioco6bl U3MeHeHUs1 BHYTpeHHel aHepruu. [lepBoiil 3aKoH

TEPMOJUHAMHUKHU. [IpUHIMNBI AeHCTBUS TEIVIOBbIX MalMH. [Ipo6/ieMbl TENJIOIHEPTeTHKH U OXpaHa OKpYKaloleH
cpenpbl.

JlabopaTopHble pabOThI:
OnbiTHas npoBepka 3akoHa ['eit-Jltoccaka.
OCHOBBI 3JIEKTPOAUHAMMKH (22 yaca)

JJleMeHTapHbIA 3JIEKTPUYECKUH 3apdah. 3aKOH COXpaHeHHS 3JIeKTpU4eckoro 3apsga. 3akoH KyJsioHa.
JdsekTpuyeckoe noJie. PazHocTh noTeHMa0B. UCTOYHUKHM MOCTOSHHOTO TOKa. JJIeKTPOABIKYILAA cuja. 3akoH Oma
AN TOJHOW 3JIeKTPUYEeCKOW Ienu. IJJEeKTPUYeCKHH TOK B MeTa/llaX, I3JIEKTPOJIUTAX, rasaXx M BaKyyMe.
[TonynpoBogHUKU.

JlabopaTopHbIe pabOTHI:
M3y4yeHue nmocsie[0BaTeNbHOTO U MapasIeTbHOT0 COeJUHEHHUSI TPOBOAHUKOB.
U3mepenue 3/IC v BHYTPEHHET0 COMPOTHUBJIEHUA HCTOYHHKA TOKa.

IloBTOpeHue (1 yac)

11 kiacc
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68 yacos, 110 2 yaca B He/JIeJIIo.

JneKkTpoauHaMuKa (npogonkenue) (11 yacoB)

MarnutHOoe mosie Toka. WHAyknusa w™arHutHoro mnosid. Cusa Amnepa. Cuna JlopeHpa. CaMOMHAYKLUSL.
WHAYKTUBHOCTb. JHEpPruss MarHUTHOrO I0Jil. MarHuTHble CBOWCTBa BellleCTBa. JJIEKTPOJBUraTesib. 3aKOH
3JIEKTPOMarHMuTHOM UHAYKUMU. [IpaBuiio JleHna. UHAYKIIMOHHBIN reHepaTop 3JIEKTPUUECKOTro TOKa.

JlaGopaTopHbIe pabOThI

Hab6tojeHne e cTBYS MarHUTHOTO 110JIS1 HA TOK.

H3ydeHue siBJIeHUS 3JIEKTPOMAarHUTHOW UHAYKIIMHU.
JJIeKTpOMarHMTHbIE KOJIe6aHUA U BOJIHbI. OnTHKA. (29 yacoB)

Kosie6aTenbHbl KOHTYp. CBOGOAHBIE K BBIHYXK/J€HHble 3JIEKTPOMarHUTHble KoJiebaHHsA. ['apMoHHUYecKue
3JIEKTPOMArHMUTHBIE KOJIeO6aHusl. JJIEKTPUUeCKUN pe3oHaHC. [[pou3BOACTBO, epeada v NOTpebieHHE 31eKTPUIECKOM
3HEpruu.

aﬂeKTpOMaI‘HI/ITHOG moJie. BHEKTPOMaFHHTHbIE BOJIHBI. CKOpOCTb 3JIEKTPOMArHMTHBIX BOJIH. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH. an/IHI_[I/Il'[bI paaAnoOCBA3N U TEJIEBUAEHUAA.

CkopocTb cBeTa. 3aKOHbl OTpakKeHUs U MpesioMyeHUs: cBeTa. UHTepdepeHuuss cBeta. Judpakuus cpeTa.
JudpakunonHas peuetka. [lonsgpusanusa cBeta. Jlucnepcus cBeta. JIuH3bl. PopMysa TOHKOHN JMH3bL. OnTHYecKue
npuGOopHkI.

[locTysnaTel chenyaibHOM TEOPHUHU OTHOCHUTENBHOCTH. [losHasd 3Heprud. JHeprus MNOKos. PendaTUBHUCTCKUU
uMnyJbc. lepekT Macc v aHeprus CBsI3H.

JlabopaTopHbie pabOThI
M3MepeHue nokasaTesis PeJIOMJIEHUS CTEKIIA.
KBanToBas ¢pusuka (15 yacos)

['unortesa [lnaHka o kBaHTax. PoTo3nekTpUdeckuil 3pdekT. 3akoHbl GpoToadPeKTa. YpaBHeHHUe IUHILITENHA A1
dotoaddexTa. PoToH. [laBsieHue cBeTa. KopnyckyisipHO-BOJIHOBOM JIyain3M.

Mopgenu crtpoenusi atoma. OmbiTbl Pesepdopna. O6bsicHeHHe JIMHEMYATOro CHEeKTpa BOJAOPOJA Ha OCHOBe
KBAaHTOBBIX ITIOCTYJIAaTOB Bopa.

CoctaB U cTpoeHHe aTOMHOro gjpa. CBOHCTBa fAJepHbIX CWJI. JHeEpPrusi CBA3M aTOMHBIX sjep. Bujbl
PaZy0aKTUBHBIX IpeBpallleHu aTOMHBIX s/iep. 3aKOH paJiM0aKTUBHOro pacnaza. CBoMCcTBa MOHU3UPYIOIIUX A ePHBIX
n3ay4eHUi. /lo3a UsnydeHus.

Anepnbie peakyuu. llenHas peakuus geneHud sigep. AnepHas saHepreTuka. TepMosiiepHbli CUHTES.

3]’[eM€HTaprI€ YaCTHILBI. CDYHL[aMeHTaJ'IbeIe B3aHMOﬂ€ﬁCTBHH.
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JlaGopaTopHbIe pabOThI
Ha6.1to1eHre CIJIOUTHOTO U JIMHEHYATOr0 CIEKTPOB.

CtpoeHnue BcesieHHoI (7 yacoB)

P®U3UKA

Pacctrosinue fio Jlynsl, CosiHIa ¥ 6mkaiiiux 38e3. KocMuueckye vcciieoBaHUs, UX HAY4YHOE U 9KOHOMUYECKOE
3”HaueHue. [Ipupoga CosiHIA ¥ 3Be3/l, UCTOYHHUKHU 3Hepruu. ®uanveckue XapaKTepUCTHUKH 3Be3J]l. CoBpeMeHHble
NpeJCTaBJeHUS O MPOUCXOXAEHUU U 3Bosonuu CosHua U 3Be34. Hama lanaktrka u mecto COJIHEYHOU CUCTEMBI B
Hel. [lpyrue rasnaktuku. [IpencraBiieHue o pacuivpeHruu BeesieHHO.

IloBTOpeHue ( 6 4acoB)

[To nmporpaMme 3a roj yyaujyecsi A0J/KHbI BbINOJHUTb 4 KOHTPOJIBHBIX paboT U 4 1abopaTOPHbIX paboT.

TemaTuueckoe IVIAHUPOBAHHUE

10 kaacce
Ne TEeMa KoumnuectBo KoHTpoJbHbIE JlaGopaTtopHble
4acoB padoThl padoThI
1 BBeaenne 1 0 0
2 Mexanunka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS. 7 1
3 | MoJaekyasipuas ¢pusuka. TepMoanHamuka 20 1 1
OcHo8bl MONEKYAPHO-KUHEMUYECKOU 6
meopuu
Temnepamypa. duepaus meniogoco 2 1
O0BUICEHUS
Bzaumnvie npespawenus srcuokocmeti u 3
eazos. Teépovle mena
OcHo8bl MepMOOUHAMUKU 7 1
4 OCHOBBI 2J1€eKTPOANHAMUKH 22 1 2
Dnekmpocmamuxa 9
3axkonvl nocmosAHHO20 MoKa 8 1 2
Dnexmpuyeckuli MoK 6 pasiuiHblx cpeoax 5
5 IloBTOpEHUE 1
6 Hroro 68 4 4
KajennapHo-remaruyeckoe niianuposanue 10 kiaace
Ne Tema ypoka Koanuect Hcnoab3oBanue pumeyanue
n/n BO YaCOB o0opynoBanusi
Beenenue (1 yac)
1/1 ‘ Yro uzyuaet Gusnuka. Pu3ndeckue sBICHUs. ’ 1
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P®U3UKA

\ HaOmroieHust 1 ONBITEL

Mexannka (24 yaca)

Kunemamuxka (9 uacos)

2/1 | MexaHuuecKkoe TBUKEHHUE, BUIBI
JIBUKCHHI, €ro XapaKTepPUCTUKH.
3/2 | PaBHomepHOe nBrkeHHE Teld. CKOPOCTb.
YpaBHEHUE PABHOMEPHOTO JABHIKCHHS.
Penrenue 3amau.
4/3 | I'paduku npsSIMOIUHEHHOTO PABHOMEPHOTO
nBrkeHus. Pemenue 3anaqy
5/4 | CxopocTh Ipy HEPABHOMEPHOM JIBHIKCHHH. ®poHTaNbHaAsA
MrHoBeHHasi cKOpocTh. CliokeHue nabopatopHas
cKopocTeit pabota «/3yuenue
PAaBHOYCKOPEHHOTO
MPAMOJIMHEMHOI O
JBHOKCHUS:
LITaTUB JIa0OPaTOPHBIH,
MEXaHH4eCcKasi CKaMbl,
OpYyCOK JIepeBsH-
HBIH, 3JIEKTPOHHBIN
CEeKyHJOMED
C JaTYUKaMHU,
MarHUTOYIpaBJIsieMbIe
T€PKOHOBBIE TaTYUKHU
CEeKyHJIOMepa
6/5 | IIpsMonuHeitHOE PaBHOYCKOPEHHOE
JIBIDKEHUE.
7/6 | PemieHue 3a1a4 Ha ABUKEHHUE C
MOCTOSTHHBIM YCKOPEHHUEM.
8/7 | dAemxenue tein. [locTymnaTtenapHoe UlaGopaTopHas
JIBWKeHre. MarepuanbHas Touka. M3ydyenue pabora No 1
JIBIDKEHUS Teja M0 OKPY>KHOCTH. «M3ydyeHne 1BU-KEHUS
Teja Mo OKPYKHOCTH:
BECHI AIIEKTPOHHBIE,
[ITaTUB JIAOOPATOPHBIH C
nepkaTeneM,
ITUHAMOMETp, HUTH,
lleHTa MepHas,
muct Oymaru,
Cpy3, JIEKTPOHHBIN
CEKYHIOMEpP
9/8 | Pemenue 3agau no treme «KnHemaTuka.
10/9 | KonrponbHas padota Ne 1 "Kunemaruka".

Junamuxa (8 uacos)
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P®U3UKA

11/10 | B3aumogeiicTBue Te B pHpoc. SBIeHHE
uHepuuu. MHepruanbHas cucrema orcyera.
ITepBoiii 3akoH HproTOHA.

12/11 | TloHsiTHE CHIIBI KaK MEPbI B3aMMOICHCTBHS
tei. Pemenue 3amay.

13/12 | Bropoii 3akon HetoToHa. Tperuii 3akoH
HproToHa.

14/13 | llpunuun oTHOCcUTENbHOCTH [ amuiest.

15/14 | SIBnenue TsaroreHus. [ paBUTAMOHHBIC
CHJIBI.

16/15 | 3akOH BCEMUPHOTO TSTOTCHUSI.

17/16 | IlepBas kocMHUYecKas CKOpOCTh. Bec Tena.
HeBecoMocTh 1 meperpy3Ku.

18/17 | Cuunbl ynpyroctu. CUITbl TPEHHSL.

DpoHTanbpHas
lmaGoparopHasi pabora
«3yuenne nBUKEHUS
TeJsa Npu JeMCTBUU CUJIIbI
TPEHUS»: NEPEBSIHHBIN
OpyCcoK,HAa0Op TPY30B,
MeXaHU4YECKasi CKaMbsl,

ITMHAMOMETDP
3axonwvl coxpanenus (7 yacos)
19/18 | Ummynbc MaTepuaibHOW TOUKU. 3aKOH ®poHTanbHas
COXpaHEeHHUsSI UMITYJIbCA. nabopatopHas paboTa
«HccnenoBanue ynpy-
roro v Heynpyroro
CTOJIKHOBEHUS TEI»:
[AJTAHIPHI
MeTajuTn4ecKue (aako-
MUHHEBBIN U CTAIBHON),
HUTb, IJIACTUJINH, ITa-
TUB J1a0OPaTOPHBIN ¢
JIep>KaTeseM, JUHEHKa
20/19 | PeaktuBHOE ABMKEHME. Pemenne 3amay
(3aKOH COXpaHEHUs UMITYJIbCA)
21/20 | Pabora cuibl. MomHocTs. Mexannueckas
SHEprus TelNa: MOTCHINAIbHAS 1
KHHETHYECKasl.
22/21 | 3aKOH COXpaHECHUS YHEPTUU B MEXaHHKE.
23/22 | JlabopatopHas pabora Nel. «M3ydenue UlaGopaTopHas paboTa Ne

3aKOHA COXPaHEHUS] MEXaHUYECKOM
DHEPrUm».

2 «3ydyenue 3akoHa
COXPaHECHUS YHEPIUU»:
MPYKUHA KECTKOCTHIO

20 H/m, rpy3 Maccoit
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P®U3UKA

100 r (2 mT.), mTaTuB
71a00paTOpHBIN €
JiepiKaTeseM, JTUHeHKa

24/23 | O6o06maromiee 3ansatue. Pemenue 3ama4. 1
25/24 | KoutposbHas padota Ne 2. "JIuHaMuka. 1
3aKOHbI COXpaHEHUsI B MEXaHUKe'".
Mouaexyasipuas pusuka. Tepmogunamuka (20 yacos)
OcHO8bL MONIEKYIAPHO-KUHemudeckou meopuu (6 uacos).
26/1 | Crpoenue BeuiecTBa. Mosiekyna. OCHOBHBIC 1
nonoxxkeHuss MKT. DkcniepumeHTanbHOe
JIOKa3aTeJIbCTBO OCHOBHBIX ITOJIOKCHMIH
MKT. BpoyHOBCKOE IBUXKEHUE.
27/2 | Macca monekyn. KomuuecTBo BelecTsa. 1
28/3 | Pemrenue 3a1a4 Ha pacyeT BEJIHYHH, 1
XapaKTEPU3YIOMINX MOJICKYIIBI.
29/4 | Cunbl B3auMojeicTBrsE Mosiekyl. CTpoeHue 1
TBEPJBIX, KUJKUX U Ia3000pa3HbIX Tell.
30/5 | Uneanbuslii raz B MKT. OcHOBHOE 1
ypaBHeHue MKT.
31/6 | Pemienue 3a1au Ha Temy «TermaoBoe 1

JABVKCHUC MOJICKYJI»

Temnepamypa. dnepaus menio8oeo 08uxiceHus Moaexyi (2 uaca)

32/7

Temmnepatypa. TeraoBoe paBHOBecCHE.

1

33/8

AbGcomoTHas TemnepaTtypa. Temneparypa —
Mepa cpe/iHel KHHETUYECKOH SHepruu
JABVOKCHUA MOJICKYJI.

1

ypa6H€H1/l€ CoCmosAHUA UOeabHo20 2a3a. I azoevle 3aKoHbl (2

uaca)
34/9 | YpaBHEeHHE COCTOSIHUS UACATBHOTO Ta3a. 1
I'a30BbI€ 3aKOHBI.
35/10 | JlabopatopHasi pabota Ne2. «OnbITHasI 1 ITaGopaTopHas paGoTa Ne

npoBepka 3akoHa [ eii-JIroccakay.

3 «DKcnepuMeHTaIbHas
MpoBepka 3akoHa ['en-
JIroccakay: TaTUnK
IMaBJICHUS, TaTYUK
TeMIIEPATypbl, IITATUB,
cocyn sl IEMOHCTpallNuU
ra30BbIX 3aKOHOB,
NMUHENKa, COCYH ¢ TEMION
BOJOM, COCYI C XOJIOAHOMU
BOJOU

Bzaumnwie npespawenus scuoxocmeui u 2azos. Teepovie mena (3

yaca)
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P®U3UKA

36/11 | HachlmeHHbIH map. 3aBUCUMOCTD JIaBJICHHUS dpoHTanbHaAs
HACBHIIIEHHOT0 TIapa OT TEMIEPaTypHI. nabopaTopHas paboTa
Kunenne. Mcniapenue ;xuaKocTei. «M3mepenue

BJI&JKHOCTH BO3JlyXa»:
JNaTYUK TEMIIePaTyPHI,
TEpPMOMETp, MapJis,
cocyJ ¢ BOJOU

37/12 | BraxxHOCTb BO3/lyXa M €€ H3MEpEHHUE.

38/13 | Kpucramanueckue 1 aMOpQHBIC Tea.

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | Buyrpennss sueprus. Pabora B JemoncTpanus
TEPMOJMHAMUKE. «3meHeHue
BHYTPEHHEHN SHEPTUU
Tela NMpU TPEHUU U
yaape»: JaT4ukK
TeMIepaTyphl, 1Be
JIOCKH, JIBE CBUHIIOBBIC
MJACTUHKH, MOJIOTOK
40/15 | Konn4ecTBO TEIUIOTHL. Y IeTbHAS
TEMJI0EMKOCTb.
41/16 | I1epBblii 3aKOH TEPMOAMHAMUKH. PemieHue
3a1au.
42/17 | HeoOpaTHMOCTH IIPOIIECCOB B MPUPOIE.
Pemenue 3agau.
43/18 | Mpunrmn aeiictus u KITJ] TermoBbix
JIBUTATEJICH.
44/19 | TToBTOPHUTENHHO-0000LIAOIINI YPOK I10
teMaMm «MouekynsapHas pu3nka.
TepMoanHaMUKay.
45/20 | KontponbHas pabora Ne 3.

«MonexynspHas ¢puznka. OCHOBBI
TEPMOJMHAMUKI.

OCHOBBI 2J1eKTPOANHAMUKH (22 yaca)

Inexkmpocmamuxa (9 uacos)

46/1 | Yro takoe snekTpoauHamuka. CTpoeHue
aToMma. DJIEKTPOH. DJIEKTPUUECKUH 3aps U
AJIEMEHTAPHBIE YACTHIIBI.

47/2 | 3akoH COXpaHEHHS AIIEKTPUUECKOTO 3apsijia.
3akoH KyioHa.

48/3 | Pemenue 3aqa4. 3aKOH COXpaHEHUS
JIEKTPUYECKOTO 3apsiaa u 3akoH Kymona.

49/4 | Dnextpuyeckoe nose. HanmpspkeHHOCTH

aneKTpudeckoro nois. [IpuHnmn

21




TOUYKA \!Pocm PUSHKA

Cynepno3uiuu nojeu. Pemenue 3amay.

50/5 | CuioBbI€ JIMHUU SJCKTPHYESCKOTO MOJISL. 1
Pemenue 3amau.
51/6 | Pemrenue 3a1a4 Ha IPUMCHEHUE 3aKOHA 1

Kynona, npuHIuna cynepno3uiuy, 3aK0Ha
COXpaHEHHUs DJIEKTPUYECKOI0 3apsa.

52/7 | [loreHuManbHas SHEPTUS 3aPSHKEHHOTO Tella 1
B OJIHOPOJIHOM 3JIEKTPOCTATUYECCKOM I10JIC.
53/8 | IToreHIMal 3AEKTPOCTATHYECKOTO OIS, 1

PaznocTh norennnanoB. CBsizb MEXY
HANPSKEHHOCTBIO MOJIST M HATTPSKECHUEM.

54/9 | Konpencaropsl. HazHaueHue, ycTpoOUCTBO U 1
BUJIBI.

3axonvl nocmosinno2o moxa (8 uacos)

55/10 | Dnexkrpuyeckuii TOK. Y CI0BuS, 1
HEOOXOMMBIE JIJISl €TO CYNIECTBOBAHMS.

56/11 | 3akon Oma 151 y4acTKa IeIH. 1 JemoHcTparnus
IlocnenoBarenbHOE U MapauIeIbHOE «HccnenoBanue
COCIMHEHUE MPOBOTHUKOB 3aBUCUMOCTH CHJIBI

TOKa B MMPOBOJIHUKE OT
HaIPSOKEHUS»: JaTUHK
TOKa, JaTIHK
HaIPSKEHUS, PE3UCTOP,
peocTar, HICTOYHUK
MUTAHUS, KOMIIJIEKT
POBOJIOB, KITIOY

57/12 | JlabopatopHasi pabota Ne3: «3ydeHue 1 UlaGopaTopHas pabota Ne
MIOCJIEIOBATEBHOTO U TApAIIJIETEHOTO 4 «3ydenne
COETMHEHUS TIPOBOTHUKOBY. MapasieabHOTO U

MOCJIEI0BATEILHOTO
COEIMHEHUS

MPOBOJHUKOBY: TaTUYUK
TOKa, JaTYHK
HATPSDKEHUS, aMIIEpMETP
MBYXIpEAEIbHBIMN,
BOJIBTMET]
MBYXTpeAeIbHBIH,
[PE3UCTOPHI, UICTOYHUK
MATaHUS, KOMIIJIEKT
MPOBOJIOB, KJTIOY

58/13 | PaboTa 1 MOIIIHOCTH MTOCTOSIHHOTO TOKA. 1 ®poHTanbHas
nabopatopHas paborta
«3mepenne paboThl U
MOIIIHOCTH
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P®U3UKA

AIEKTPUUECKOTO TOKay:
JIaTYUK TOKA, JATUYUK
HaIpPSKEHUS,
aMIiepMeTp
JNIBYXIIpeAEeIbHBIN,
BOJIbTMET]
JIBYXIIpEAEIbHBIN,
JaMII04YKa, UCTOYHUK
MUTAHUS, KOMIIJIEKT
MPOBOJIOB, KJIIOY

59/14 | DnekrpoaBmkymas cuiaa. 3akon Oma s
IIOJIHOM LIEIIN.

60/15 | JTabopatopHas pabora Ned. «M3mepenue UlaGopatopHast pabora No
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS S«U3mepenne DC n
HCTOYHUKA TOKa. BHYTPEHHETO COMPOTUB-

ITEHUSI ICTOYHUKA TOKA:
MaTYMK TOKA, aTUUK Ha-
MPSDKCHUS, aMIICPMETP
MBYXTIpEEIbHBIN,
BOJIETMETP
MBYXTIpEEIbHBIN,
PE3UCTOP, HCTOTHHUK
MUTAHUS, KOMIIJIEKT
IMPOBOJIOB, KJIFOY

61/16 | Pemenue 3a1a4 (3aKOHBI TIOCTOSIHHOTO
TOKA).

62/17 | KonrponbHas padota Ne 4. "3akoHbI

IIOCTOAHHOI'O TOKa.

DnexmpuyecKuti mox 6 pa3iuyHulx cpedax (5 uacos)

63/18

DJeKTpUYecKasi IPOBOAMMOCTb Pa3JIMYHBIX
BEIECTB. 3aBUCUMOCTh COTIPOTHUBIICHUS
MIPOBOJIHUKA OT TEMIIEPATypPHI.
CBepXIPOBOAUMOCTb.

64/19

DNeKTpUYECKU TOK B OTYIPOBOJHHUKAX.
IIpuMeHeHne moynpoBOTHUKOBBIX
npruOOpOB.

65/20

DIIEKTPUYECKHUI TOK B BaKyyMe.
DJeKTpPOHHO-TTy4YeBas TpyOKa.

66/21

DJIEKTPUUYECKUHN TOK B )KHIKOCTAX. 3aKOH
AIEKTPOIIU3A.

67/22

DJIEKTPUYECKUH TOK B Ta3ax.
HecaMocTossTenbHBIN U CaMOCTOATEILHBIN
paspsibl.

IHosTOopenue (1 4ac)
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| 68/1 | Iosropenue. | 1 | |
TemaTnuyeckoe NIIAHNPOBAHUE
11 kaace (68 yacoB 2 4/B HemeT10)
Ne TEeMa KoimuecTBo KoHnTpoJbHbie JlabopaTopHbie paboThl
4acoB padoThI
1 OCHOBBI 2JIEKTPOIUHAMUKHU 11 1 2
(mponomxenue 10 kiacca)
2 Konebanus u BOJTHBL. 29 2 2
Ornruka.
3 KBanToBas ¢uzuka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpenue 6
UTOr0 68 4 4
Kanennapuo-rematudeckoe mianuposanue 11 kiaace
Ne Tema ypoka Koumnuect HUcnonb3oBanue Mpumeyanue
n/n BO 4aCOB o0opyroBanus
1. OcHoOBBI J1eKTPOAUHAMHUKH (TpoaoJkenue 10 11
KJacca)
1 MaruuTHOE 10JjIe, Er0 CBOMCTBRA. JemoHcTpanus

«3mepenue nons
MOCTOSIHHOTO MarHUuTa:
JIaTYNK MAarHUTHOTO
MOJIs1, TOCTOSHHBIN
MAarHuT MOJIOCOBOM.
JeMmoncTpanus
«3mepenue nons
BOKPYT IPOBOJIHUKA C
TOKOM»: TaTYUK
MarHuTHOTO TOJIsl, Ba
ITaTUBA, KOMIUJIEKT
MPOBOJIOB, HCTOYHUK

TOKa, KJII0Y

2 MarauTHoe noJie MOCTOSTHHOTO 3JIEKTPUUECKOTO

TOKA.
3 JelicTBe MarHUTHOTIO IOJIA HA IPOBOJHUK C

tokom.JlabopatopHas padora Nel.

«Habmromenue neicTBUS MATHUTHOTO OIS Ha

TOK».
4 JleiicTBME MarHUTHOTO MOJISl HA JIBHXKYIIIUKACS
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SJIEKTPUYECKUN 3apsi.

5 Pemrenne 3agau mo Teme «MarHuTHOE IIOJIE».
6 SIBnenue 3eKTPOMarHuTHON MHAYKLIMH.
MarHuTHBIN MOTOK. 3aKOH AJIEKTPOMArHUTHOU
1505010900707 8
7 Hanpagnenue nnaykimonnoro Toka. [Ipasuio
Jlenna.
8 Camounnykuus. MTHIYKTUBHOCTD.
9 JlaboparopHas pa6u0Ta Ne2. «Mzy4enne siBineHUS aGoparopuast pa6ota Ne
AIEKTPOMArHUTHOU HHIYKIUW. 2 «3akon Mapanes.
SIBIeHue
PIEKTPOMATHUTHOM
MHAYKIUW»: JTaTYUK
HAIPSOKEHUS, TaTYUK
MArHUTHOTO I10JIA,
IMMHENKa, KaTylKa-
MOTOK, TOCTOSITHHBIN
TOJIOCOBOM MarHuT,
TpyOka u3 [1BX,
KOMILIEKT IIPOBOJOB,
ITATUB C AEpiKaTeIeM
10 DIeKTPOMarHuTHOE TI0JIE.
11 KontponbsHas padora Nel. «MarautHoe moire.

ONeKTpOMarHuTHasi HHIYKITHS.

2. Kose0anusa u BoaHbl. OnTHukKa.

29

12 CBOOOTHBIE U BHIHYKICHHBIC
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.
13 Konebarensusrit kouTyp. [IpeBparmienue
SHEPrUH IIPH AJIEKTPOMArHUTHBIX KOJIeOaHMSIX.
14 [lepeMeHHBIN 3JEKTPUUECKHI TOK. JemoHcTpanus
«3mepenue
XapaKkTEPUCTUK
IIEPEMEHHOTO TOKa»:
JBYXKaHalbHas
IpUCTaBKa-
ocumuiorpad, 3ByKoBou
reHeparop, Habop
poOBOI0B
15 T'enepupoBaHue MIEKTPUUECKON SHEPIUU. JemoHcTpanus
TpancdopmaTopsr. «Tpancdopmaropy»:
JBYXKaHanbHas
MPUCTABKA

ocumtorpad, 3BykoBoi
reHepaTrop, MHOr00OMo-
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TOYHBIN
Tpanchopmarop, Habop
IPOBOJIOB

16 Pemrenne 3amau o Teme: «TparnchopMatopes.
17 [Ipon3BOACTBO U UCIIOJIB30BAHKE
SJIEKTPUUECKON SHEPTHH.
18 Tlepenaya snekTposHEpPrun.
19 OnekTpoMaruutHas BojHa. CBoicTBa
3JIEKTPOMATrHUTHBIX BOJIH.
20 IIpuntun pagroTeneOHHOM CBA3H.
TIpocreiimumii paguonpueMHUK.
21 Pannonokanus. [louarue o TeneBUIeHUN.
Pa3BuTHe cpencTB CBS3M.
22 KontponbsHas padora No2. «D1meKTpoMarHUTHEIE
KOJIeOaHWs ¥ BOJIHBDY.
23 CKopocCTh CBeTA.
24 3akoH oTpakeHUsl cBeTa. PeleHue 3agad Ha
3aKOH OTPAKCHHE CBETA.
25 3akoH npenomiieHus cBeta. Perienue 3a1a4 Ha
3aKOH IPEJIOMJICHHS CBETa.
26 | JlaboparopHas padota Ne3. «M3mepenune JlaGoparopHas pabora
MOoKa3aTeJisl IPEIOMIICHUS CTCKIIa. Neo 4«I/I3MepeHHe
[okKasares
[IPEJIOMIICHUS CTEKIIa:
OCBETUTEIIb C UCTOYHU-
KOM CBETa Ha
3,5 B, ucTOYHHK
MUTAHUSA, KOMILIEKT
[IPOBOJIOB, ILIEJICBas
nuadparma, moxyIu-
JIMHAp, IUIAHIIET Ha
IIJIOTHOM JIUCTE C
KPYTrOBBIM
TPaHCIIOPTUPOM
27 Jlunza. [ToctpoeHne n300pakeHus B JIMH3E. UlaGopatopHast pabota Ne

5 «Onpenenenue
ONITUYECKON CHIIBI U
(hOKYyCHOTO pacCTOSTHUS
coOuparonieit THH3BIY:
OCBETHUTENH C
MCTOYHHKOM CBETa Ha
3,5 B, ucTouHuK nuTa-
HUSI, KOMIUIEKT
MPOBOJIOB, IIEIEBAS

mracdparma, SKpaH
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CTaJILHOM,
HaTpaBJIsIOIIas C
M3MEPUTEIbHON IIKAJIOH,
coOuparoIye JMH3HI,
jpaccenBarolas JNH3a,
clana
«Mopenp npeaMeTa B
enTepe

28 Hucnepcus ceera.

29 Hurepdhepenmus ceera. Jndpakous ceeta.

30 Ilonspusanus ceera.

31 Pemenwne 3amau mo teme: «OnTrka. CBETOBBIE
BOJTHBD.

32 KonTtpoinbHas padora Ne3. «Onrtuka. CBeTOBBIC
BOJTHBD.

33 [TocTynaTel TEOpUU OTHOCUTEIBHOCTH

34 PensgtuBrCTCKUI 3aKOH CII0KEHUSI CKOPOCTEH.
3aBUCHMOCTH SHEPTUH Tejda OT CKOPOCTH €ro
JIBIKeHHS. PensiTuBuCTCKAs TMHAMUKA.

35 CBs13b MEXy MACCOU U DHEPrUeit

36 Buapl uznyuennii. [llkana 3neKTpOMarHUTHBIX
BOJTH.

37 CHexTpsl U CHEKTpalIbHbIE annapatsl. Buasl
cnekTpoB. CreKkTpaJbHbIN aHATU3.

38 Jlaboparophas padora Ne4. «Habnronenue
CIUTONIHOTO M JJMHEWYATOTO CIIEKTPOBY.

39 HudpaxpacHoe u ynbTpaduoIeToBoE
W3ITyYEHHSL.

40 PenTtreHoBckue nyyu.

3. KpanToBas ¢usuka

15

41 | Dororddext. YpaBHeHne DifHIITEHHA.

42 DOTOHBI.

43 [Tpumenenue Gorosrdhdexra.

44 Crpoenue aroma. OnbiTel Pesepdopaa.

45 KBanToBsie noctynatsl bopa.

46 Jlazepsl.

47 CtpoeHue aToMHOrO siapa. SnepHble CUIIBL.

48 DHeprus CBS3M aTOMHBIX S7ED.

49 3aKOH paJuOaKTUBHOIO pacmaja.

50 Snepubie peakuuu. [enenue aaep ypasa.
IlenHble ssaepHble peakuuu. S nepHblil peakTop.

51 IIpumenenne spepHON 3Heprun. buosorndeckoe
JICHICTBHE PaINOAKTUBHBIX U3ITYUEHHH.

52 Kontponbnas pabora Ned. «CBETOBBIE KBAHTHI.

®du3uKa aTOMHOTO SJpay.
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53 ®dusuKa 3JIEeMEHTAPHBIX YaCTHL.

54 Ennnas ¢pusmueckas kapTHHA MUpa.

55 ®dusuka U Hay4YHO-TEXHUYECKAsT PEBOJIFOLIMSL.

4. Ctpoenne Beenennoii 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emis-Jlyna.

58 Oo61ue cBenenunst o ComHIie.

59 HcrouyHrKY 3HEPTUU U BHYTPEHHEE CTPOCHUE
CounHna.

60 duznyeckas Ipupojia 3Be31.

61 Hama I'amaktuka. IIpoctpancTBeHHBIE
MacmTa0bl HabmogaeMoi BeeneHHO.

62 [IpoucxoxxeHrE U IBOJIIOLMS TATAKTUK U 3BE3.

6. IloBTOpEHne 6

63 IToBTOpenue «Kunematukay

64 [loBTOpeHue «/InHaMuka

65 [ToBTOpEeHUE «3aKOHBI COXPAHCHHS

66 [ToBTOpEHUE «DNEKTPOCTATUKA»

67 [ToBTOpEeHUE «IIEKTPOIUHAMUKAY

68 HtoroBoe noBropeHue

Y4ye6HO-MeTOAUYECKOE OGecnieyeHu e OﬁpaBOBaTe.fleOl"O nmpouecca.

—  Yye6Huk I'A.Mskuies, b.b.byxoBues, H.H.CoTckuit «®usuka» kjaaccuyeckut kypc. 10, 11 kaacc»
- MockBa, I[IpocBeenue, 2019 .

—  CoopHuk 3azay no ¢usuke 10-11 kuacc. Knaccuueckuit kypc. I[lappentreBa H.A.- M.
«IIpocBemenue», 2019 r.

—  Jupaktudeckue matepuasnbl Pusuka 10,11 knacc / A.E.Mapon, E.A.MapoH. - M.: U3aTenbCTBO
«/lpoda», 2018.

—  TemaTuyeckue KOHTPOJIbHbIE U CAMOCTOsITe/IbHbIe paboThl o ¢pusuke 11 kaacc / O.U.I'pomueBa.
- M.: U3paTesbcTBO «JK3aMeH», 2018 .

—  JlosoBenko C.B., TpywmwnHa T.A Peanuzanus oOpa3oBaTenpHBIX MporpaMM 1o (u3uke ¢
UCIIONIb30BaHUEM oOopynoBaHus Jerckoro TexHomapka «llIkonbpHbIi  kBaHTOpUyM» 10-11  kimaccsl
(yrmyOnenHsiit ypoenb) — M. .2021

HUHTepHeT-pecypchbl

—  Anumanuu ¢pusuyeckux o6'bekToB. http://physics.nad.ru/
—  JKuBag ¢usuka: obyvarwuias nporpamma. http://www.int-edu.ru/soft/fiz.html
—  Ypoxku pu3suku c ucnosbzoBanueM UHtepHerta. http://www.phizinter.chat.ru/
—  @®usuka.ru. http://www. fizika.ru/
—  @®usukKa: KoJieKus onbITOB. http: //experiment.edu.ru/
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—  @®usukKa: aJIeKTpOHHas KoJIeKIUs onbITOB. http://www.school.edu.ru/projects/physicexp
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