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I[MosscHUTe/IbHAA 3allUCKa

Pabouass mporpamMma €CTECTBEHHOHAyYHOW HAINPABJICHHOCTA IO (U3UKE C HCIOJIh30BAaHHEM OOOPYAOBaHUS
neHTpa «Toukn pocta» mns ydgeOHoro mpenmera «@Pwusmka. bazoserit ypoBens. 10 — 11 kimaccel» cocTaBiieHa Ha
ocaoBe:®I'OC COO u pazpaboTaHa B COOTBETCTBHH C:

o depaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoi
®denepanuny» (¢ U3M. U Ao1., BCcTyI. B cwry ¢ 01.09.2020);

e TpecOoBanusiMu DenepanbHOrO0 TOCYAAPCTBEHHOI'0 00pa30BAaTENBHOIO CTaHAapTa OCHOBHOTO OOMIETO
oOpazoBanus (yTB. mpuka3zoM MuHHCTEpPCTBa 00pa3oBaHuss W Hayku Poccuiickoii ®denepanuu oT
17.12.2010 Ne 1897) (pen. 21.12.2020);,

e [lacmopToM HanmoHanbHOTO mMpoekTa «ObpazoBanue» (yrB. mpe3uaunymom Cosera mpu llpesuaente PO
M0 CTPATETHIECKOMY PA3BUTHIO U HAIMOHAIBHBIM MPOEKTaM, TPOTOKOI OT 24.12.2018 Ne 16);

e [locymapcTBenHoil mporpammoii  Poccuiickoit  @Demepamuu  «PazButme  oOpazoBaHus»  (YTB.
ITocranoBnennem llpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpKAeHUU
rocynapcTBeHHOH mporpamMmbl Poccuiickoit denepannn «PazButie oOpa3oBaHUIY;

e y4eOHBIM IIJITAHOM M OCHOBHOI 0OpazoBaTensHoi porpammbl MBOY «Anranckas COLLy;

e MeToAMYECKUMH DPEKOMEHAAUMSIMH IO CO3AaHMI0 M (YHKUIMOHUPOBAHHMIO B 00II€00pa3oBaTeNbHBIX
OpraHu3alMsIX, PAacIHOJIOKEHHBIX B CEJIBCKOM MECTHOCTH W MalbIX Topojax, LEeHTPOB 00pa3oBaHUs
€CTeCTBEHHOHAay4YHOM M TexHosoruuyeckoil HampasieHHocTel («Touka pocta») (Y TBepKIEHBI
pacnopsbkenneM MuHncTepCcTBa pocBenieHus Poccutickoit ®enepanuu ot 12 saBaps 2021 r. Ne P-6).

Peanm3zamus paboueit yqeOHOM MporpaMMbl OCYIIECTBIIICTCS ¢ TIOMOIIBIO yueOHUKOB: «DPu3ukay mig 10 u 11kmacco
muann «Knaccuueckuii kypey» aBTopoBl.fl.Msaxumesa, b.b.byxosuesa, H.H.Corckoro, B.M.Uapyruna mon penaxiuein
H.A.IlapdenstreBoii). M. «IIpocsemenuney, 2020.

IIporpamma ompezenser coaepkaHnue U CTPYKTypy y4eOHOro MaTepuaia, MOoCie0BaTeIbHOCTh €0 U3yUeHHs, MyTH
(hopMHpOBaHUS CHCTEMbl 3HAHWH, YMEHHH M CIOCOOOB JESITEIHHOCTH, Pa3BUTHS, BOCHHUTAHUS W COIUAIA3AINAN
yYaImxcsl.

Co3nanne nentpa «Touka pocTa» mpeAnojaraeT pa3BUTHE 00pa30BaTeIbHONH HHPPACTPYKTYpPHI
0011e00pazoBaTeIbHON OpraHu3aliy, B TOM YHCJIE OCHAIIEHUE 00111e00pa30BaTeIbHON OpraHu3aluu:

1. obopynoBanuem, cpeacTBaMu OOy4YeHHUs] M BOCHUTAHMS JJig H3ydeHus (B TOM dYHUCIE
HSKCIEPUMEHTAIBHOTO) MPEAMETOB, KYypCOB, JUCHUIIMH (MOJyJeil) ecTeCTBEHHOHAy4YHOU
HAlpaBJICHHOCTH  TpPU  pealu3alid  OCHOBHBIX  00IIe00pa3oBaTENbHBIX  MPOTPaMM U
JOTIOJIHUTEIBHBIX 0011€00pa30oBaTe/IbHBIX MPOTPaMM, B TOM YHUCJE AJIsI PACIIUPEHUS COJEpPIKAHUS
yueOHoro npeamera «duzukay;

2. obopylnoBaHHMEM, CpeAcTBaMH OO0y4YyeHHS UM  BOCIHUTAaHMS Ui pealu3aluud  MPOTrpaMMm
JOTIOJIHUTEIBHOTO 00pa30BaHuUs €CTECTBEHHOHAYYHOM HAIPaBIEHHOCTE I

3. KOMITBIOTEPHBIM H MHBIM 000PYIOBaHHUEM.
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[TpodunpHBI KOMIUIEKT 000py0BaHus obecreunBaecT 3HPEKTUBHOE TOCTHKEHHE 00pa30BaTEIbHBIX
pe3yIbTaTOB OOYYAOIIUMHKCS IO TMPOrpaMMaM €CTECTBEHHOHAYYHOW HaNpPaBICHHOCTH, BO3MOXKHOCTh
yTIIyOn€HHOT0 M3Y4YeHHUs] OTACIBbHBIX MPEIMETOB, B TOM YHCIE IJs (GOPMUPOBAHUS M300pETATEIBCKOTO,
KPEaTUBHOT0, KPUTUYECKOT'O MBIIUICHUS, Pa3BUTUS (PYHKIIMOHAIBHOW TPAMOTHOCTH y OOYyYarOIIMXCS, B
TOM YHCJIC €CTECTBEHHOHAYYHON U MAaTEMaTHYECKOM.

3KCHCpI/IMeHT SBJIACTCS HWCTOYHHKOM 3HAHWH H KpUTCPUCM HX HUCTUHHOCTHU B HAYKEC. KOHI_ICHI_[I/ISI
COBPEMEHHOT0 00pa30oBaHUs IMOJpPa3yMEBaeT, YTO B Y4eOHOM OHKCIEPUMEHTE BEAYLIYIO DPOJIb IOJDKEH
3aHATD CaMOCTOSITEJIBHBIA ~ MCCIEJOBATEIbCKUN  YYECHHYECKUH OKCIIEPUMEHT. CoBpemeHHbIE
SKCIICPHUMCHTAJIBHBIC MUCCICAOBAHUA T10 (1)I/I3I/IK€ YKE TpyAHO NPECACTABUTH 0€e3 HCII0JIBb3 0BAaHUS HE TOILKO
aHAJIOTOBBIX, HO M LU(QPOBBIX H3MEPUTENbHBIX npubopoB. B ®dexepanbHOM TOCYIapCTBEHHOM
oOpazoBarenbHOM ctannapte (nanee — @I'OC) nponucano, 4YTO OAHUM U3 YHUBEPCAIBHBIX YUECOHBIX

nerictBuil (manee — VYY), mpuobpeTtaeMbIX ydalluMUCs, TODKHO CTaTh YMEHHE «IIPOBEICHHS
ONBITOB, IIPOCTBIX OKCIHEPUMEHTAIbHBIX MCCIEJIOBAaHUM, TMPSIMBIX M KOCBEHHBIX M3MEpPEHHH C
MCIIOJIb30BAHUEM aHAJIOTOBBIX U MU(POBBIX U3MEPHUTEIBHBIX TPHOOPOBY.

Y4eOHbIII SKCHEpUMEHT 10 (u3uKe, NPOBOAUMBIN Ha TpaAUIMOHHOM oOopynoBaHuu (0e3
NpUMCHEHUS TUQPPOBBIX JabopaTopuii), HE MOXKET B IMOJTHOH Mepe OOCCIeUUTh pEIIeHHEe BCeX
00pa3oBaTeNbHBIX 33/1a4 B COBpeMeHHOM mmiKose. CloXuBIIasicsl CUTyalus 00yCIOBIIeHa CYIIECTBOBAHUEM
psna mpoosem:

®  TPAAUIMOHHOE IIKOJIbHOE 000PYNOBAaHHE M3-3a OTPAHUYCHUS TEXHUUYECKHUX BO3MOXKHOCTEH HE
IIO3BOJIACT HpOBOI[I/ITI) MHOTHE KOJIMYCCTBCHHBIC UCCIICAOBAaHUA,

® JUIMTENBHOCTh MpOBeAcHUS (U3UYECKUX HCCICAOBAHMII HE Bcerna corjacyercss ¢
JUTUTETbHOCTHIO YUEOHBIX 3aHSITUH;

° BO3MOKXHOCTH HpOBeI[eHI/Iﬂ MHOT'UX (1)I/ISI/I‘I€CKI/IX I/ICCJ'IGI[OBaHI/II\/JI OFpaHI/I'-II/IBaeTCﬂ Tpe6OBaHI/I$IMI/I
TEXHUKU 0€30MacHOCTH | JAP.

[Mudposas nmaboparopus KapAMHAIBHBIM 00pa3oM H3MEHSET METOAUKY U  COJepKaHue
SKCIEPUMEHTATBHON AEATENbHOCTH M TIOMOTAeT PEIIUTh BhINIeTepedyrciaeHHble mpobnemsbl. Llupoxuii
CHGKTp HI/Iq)pOBI)IX OJATYUKOB ITIO3BOJISACT y‘IaHII/IMCSI 3HAKOMUTLCA C napaMeTpaMH (1)I/I3I/I‘-ICCKOI‘0
SKCIEPUMEHTa HE TOJbKO Ha KAYECTBEHHOM, HO U Ha KOJUWYECTBEHHOM ypoBHe. C momoibio 1udpoBoii
71a00paToOprUM MOXKHO MPOBOAUTH JUIMTENbHBIA SKCIEPUMEHT Jake B OTCYTCTBHMM 3KcnepumeHTaropa. [Ipu
9TOM H3MEpsieMble JaHHBIE W PE3YJbTAaThl UX O0pPaOOTKHM OTOOpa)KaroTCs HEMOCPEACTBEHHO Ha JKpaHe
KOMIIBIOTEPA.

B mpomecce QopmupoBaHusS HKCHEPUMEHTAIBHBIX YMEHHH 1O (QU3MKe yYalIuics yYUTCS
MPEACTaBISATh HHPOPMAIHIO 00 HCCIeTOBAaHNUU B YETHIPEX BUIAX:

e B BepOaJIbHOM: OIKUCHIBaTh SKCHEPUMEHT, CO3/JaBaTh CIOBECHYIO MOJENIb 3KCIEPUMEHTA,
¢uKcHpOBaTH BHUMAHUE HA U3MEPSIEMBIX (PU3NUECKUX BEIMUYMHAX, TEPMUHOJIOTUH;

e B TAaOJMYHOM: 3aMOJHATH TAaOJIULBI JAHHBIX, JIEKAUIUX B OCHOBE MOCTPOCHHS rpadukoB (Ipu
9TOM y ydallluXcsl BO3HUKAET MEepPBUYHOE MPEACTABICHUE O MaclITabax BeJIMYHH);

e B rpaduuecKkoM: CTPOUTH TpadUKH MO TAOJIMYHBIM JaHHBIM, YTO IO3BOJIAET MEPEHTH K BBI-
JBIKEHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy (U3UYECKUMM BeIUYMHAMHU (P 3TOM YUUTEIb
MOKa3bIBAET MPEUMYIIECTBO B BHU3yaJlM3allMM 3aBUCUMOCTEM MEXAYy BEIW- UYWHAMH, HAIJSIAHOCTH U
MHOT'OMEPHOCTH);

® B aHAJUTUYECKOM (B BUJI€ MATEMATHUYECKUX YpPaBHEHUN): MPUBOAUTH MaTEMAaTUUECKOE OMHUCAHUE
B3aUMOCBS3M (U3NUECKUX BETUYMH, MaTeMaTHYecKoe 0000IIeHNEe MOTyUYEeHHBIX Pe3yIbTaTOB.
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[lepexon K KaxaoMy OJTaly HpeACTaBICHUS HMHPOPMALMM 3aHUMAaeT JOCTATOYHO OOJbLION
IPOMEXKYTOK BpeMeHHU. besycnoBHo, B 7—9 Kilaccax 3TOT Ipolecc He00X0I1M, HO B CTApIIUX KJIACCAX ITO
BpeMsi MOXHO OblIO OBl OTBECTM Ha pelleHue Oosiee BaXKHBIX 3agad. B »ToMm miaHe wnudposbie
7a060paTOPUU MO3BOJSAIOT CYIIECTBEHHO SKOHOMUTH BpeMs, KOTOPOE MOXKHO MOTPAaTUTh HAa (pOopMUpOBaHUE
UCCJIeIOBATENIbCKUX YMEHUH yJalIuXcsi, BRIPAXKAIOIIUXCS B CIEAYOMUX ACHCTBUAX:

e  ompejecHUuE MPOOIEMBI;

® [IOCTAHOBKA MCCIEAOBATEILCKOM 3a/1a4H;
IJIAHUPOBAHUE PEUICHUs 3a/1a4H;

IIOCTPOEHUE MOJIEIIEH;

BBIJIB)KCHUE TUIIOTES;

JKCIIEPUMEHTAJIbHAs IIPOBEPKA TUIIOTES;

aHaju3 JaHHBIX YKCIEPUMEHTOB WJIM HAOIIOJEHUI;
(bopMyIMpOBaHKE BBIBOIOB.

[Tocnegnue roasl y yuyamuxcs HaOIr0JaeTcsl HU3Kash MOTHBALUS W3YYEHHS €CTECTBEHHOHAYUYHBIX
JUCLHUILIMH M, KakK CJeACTBUE, NaJeHue KadecTBa oOpaszoBanus. LludpoBoe yuebHOe oOopynoBaHue
IIO3BOJIACT YYallUMCs O3HAKOMHUTBCA C COBPEMEHHBIMH METOJAMH MCCIEIOBAHMS, NPUMEHSIEMBIMU B
HayKe, a YYUTEJII0 — IPUMEHATh Ha IPAKTUKE COBPEMEHHBIEC Ilelaroruyeckue TexHosnoruu. Iloatomy
TJIaBHOM cocCTaBIsIONIei KoMIekTa « Toukoil pocTay sBASIOTCS MU(PPOBBIE Ta00pATOPHH

VYyeOnas nporpamma 10 - 11 kmaccoB paccuntana Ha 136 4 3a nBa roga u3ydeHus (Mo 2 Yaca B HEJENIO B
Ka)KJIOM KJ1acce)

NJIAHUPYEMBIE PE3YJBTATbBI OCBOEHHWS YYEBHOT O INIPEIMETA
«Pu3nKa» ¢ ONMCAHMEM YHHBEPCAJTbHBIX Y4eOHBIX AeHCTBHUI, JOCTHIaeMbIX 00y4AH0IIMMHUCH

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIMU pe3yjbTaTaMu U3YUCHUS MPEAMETA «Du3uKa» IBASIOTCS CICAYIOUINEC YMCHUS:

1. oco3HaBaTh €AMHCTBO M LEJIOCTHOCTH OKPYKAIOIIET0 MUPA, BO3MOKHOCTH €r0 1M0- 3HABA€MOCTH U
00BSCHUMOCTH Ha OCHOBE JOCTHXKEHUM Hayku. [locTeneHHO BBICTpauBaTh COOCTBEHHOE
L[EJIOCTHOE MUPOBO33PEHUE:

e BBIpa0aTHIBATh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE KU3HEHHBIE BOMPOCH], KOTOPHIE CTABUT
JIUYHBIA )KU3HEHHBIN OIIBIT;

® YUYHUTHCS MPU3HABATH NPOTHUBOPEUUBOCTh U HE3ABEPIIEHHOCTh CBOUX B3IJIS/I0B HA MUD,
BO3MOKHOCTEL UX U3MEHEHUS;

® YYUTHCS UCIOJB30BATH CBOU B3TJISbI HA MUP JJIs1 OOBSCHEHUS PA3IMYHBIX CHUTYallNi, pEeIICHUS
BO3HHUKAIOMKUX MPOOJIEM U U3BICUCHUS )KU3HEHHBIX YPOKOB;

2. 0CO3HaBaTh CBOM MHTEPECHI, HAXOJAUTh U M3y4aTh B YU4COHHUKAX IO Pa3HBIM IpeJAMETaM MaTepHall,
UMEIOIINH OTHOIIEHWE K CBOMM HHTepecaM. Mcmonb30BaTh CBOM HMHTEpPECHl g BbIOOpa
WHJUBUIYaIbHON 00pa3oBaTeNbHONW TPAaeKTOPHH, MOTEHUHANbHOU Oynymeit mnpodeccuu u
COOTBETCTBYIOIIETO MPOGHIHLHOTO 00pa30BaHMS;

3. mpuoOperarh OMBIT y4acTHs B JIeNIaX, MPUHOCIIINX TOJIb3Y JIOJSM;

4, OI[CHUBATh )KU3HEHHBIC CUTYAIlUH C TOUYKU 3pEHUS 0€30macHOTO 00pa3a KU3HU U COXPAHEHUS

310pOBbSl. YUHUTHCS BBIOMpPATh CTUIb TMOBEICHUS, MPUBBIUKU, OOecmeuuBaronue Oe3omacHbId 00pa3
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KHU3HHU U COXPAHCHHUE CBOCTO 3A0POBbs, a TAKKE OIM3KUX J'IIOI[GfI H OKPYKaIuX;

5.

OLICHUBATh JKOJIOTUYECKUH PUCK B3aMMOOTHOLICHUH 4YeJIOBEKa U Npuponasl. Popmu- poBaTh

9KOJIOTHYECKOE MBIIUICHUE: YMEHUE OLIEHUBATh CBOIO J€ATEIbHOCTh U MOCTYIKH APYIHX JIFOAEH C TOUKU
3pEHHUS COXPAHEHUsI OKPYKAIOIIEH Cpebl.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHBIMU pe3yJbTaTaMu U3ydeHus npeameta «dusukay spisercs GopmupoBanue Y'Y /.

PET'YJIATUBHBIE YY /]

CamocrosiTeTpHO OOHApYKUBATh U (HOPMYIUPOBATH MPOOIEMY B KIACCHON M MHAMBUIY- aIbHOU
y4eOHOM AeSATEIHHOCTH.

BrigBurate Bepcun penieHus mpoOaeMbl, 0OCO3HaBaTh KOHEUHBIH pe3ysbTar, BRIOUpaTh U3
IPEII0KEHHBIX CPEJICTB M UCKATh CAMOCTOSATEIIBHO CPEACTBA JOCTHIKCHHUS IICIIH.

CocraBasaTh (MHAUBUAYAIBHO WM B TPYIINE) MIAH PEIICHUS MPOOIEMBI.

Paboras mo npeanioxeHHOMY U (UJIM) CAMOCTOSITEIbHO COCTaBICHHOMY ILJIaHY, UCIOJb30- BaTh
HapsAy ¢ OCHOBHBIMH CPEICTBAaMH U JOTOJHUTEIBHBIC: CIIPABOYHYIO JUTEPATYPY, PUHUIECKUE
npubOpbl, KOMIBIOTED.

[InannpoBaTh CBOIO MHAMBHIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

PabGoraTth Mo caMOCTOSTENbHO COCTABICHHOMY IUIaHY, CBEPSSICh C HUM U IEJbI0 JEATEIbHOCTH,
UCIIPABIISIS OMIMOKH, HCIIOJIB3YS CAMOCTOSITENIbHO MO100paHHbIE CPECTBA.

CaMocCTOsITeIbHO OCO3HaBaTh MPUYUHBI CBOEr0 yclexXxa WIM Heyclexa M HaxXOIUTh CIOCOOBI
BBIX0/Ia U3 CUTYallUM HeycIexa.

YMeTh OLIEHMBaTh CTENEeHb YCHENIHOCTH CBOEH WHIMBHAYalbHON 0Opa3oBaTeNbHOW jes-
TEJIbHOCTH.

JlaBaTh OIlEHKY CBOUM JMYHOCTHBIM KaueCcTBaM M 4yepTaM XapakTepa («KaKOB 5»), ONPEAeNsTh
HaIpaBJICHUS CBOETO PAa3BUTHS (KKAKUM S XOUY CTATh», «4TO MHE ISl TOTO HAJ0 CIACIAThy).

ITO3HABATEJIBHBIE YY

AHanu3upoBaTh, CPABHUBATH, KIACCU(PUIIUPOBATh U 0000111aTh NU3yUEHHBIEC TOHATHS.

CTpouTh JTOTUYHOE paCCyKJICHHE, BKIIOUAIOIIEe YCTAaHOBICHUE TPHYMHHO -CIIEICTBEHHBIX CBSI3CH.
[TpencraBnsaTs uHGOpPMAIUIO B BUJE KOHCIIEKTOB, TaOIUL, CXeM, I'paKOB.

[TpeoGpa3zoBbIBaTh HHGOPMALIMIO U3 OJJHOTO BHUJIA B IPYroil U BEIOUpaATh YA0OHYIO IS ce0st
dopMy (uKcanuu U npeacTaBiIeHUs HHGOPMALIUH.

Hcrnonb30BaTh pa3inyHble BUIBI YTEHUA (M3yUarollee, IPOCMOTPOBOE, 03HAKOMHUTENIBHOE,
MOMCKOBOE), TPUEMBI CIyIIAHHUS.

CamoMy co31aBaTh HICTOYHUKHU UH(GOPMAIIMU PA3HOTO THIA U AJI PAa3HBIX ayIUTOPHI, COOII0IaTh
npaBuia HHGOPMAITMOHHONW 0€301MacHOCTH.

YMeTh UCTOIB30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT s
JOCTH)KEHHS] CBOUX IIEJICH.

YMeTb BHIOUpaTh aJieKBaTHBIE 3a1aue MPOTPaMMHO-aNNapaTHbIe CPEACTBA U CEPBUCHI.
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MPEIMETHBIE VY]

[Tpn oOyueHuu ¢usuke AEATENHHOCTH, CBA3AHHAA C MPOBEACHHEM (U3UYECKOTO IKC-TIEPUMEHTA,
OKa3bIBaeTCcsl KOMIUIEKCHOW. OHa BKJIIOYaeT B ceOs psAd ITANoB: IUIAHMPOBAHHE, MOJCIMpPOBAHHUE,
BBIJIBIDKCHUE THUIOTE3, HaONIoJeHue, noadop mMpubOpoB M TIOCTPOCHUE YCTAHOBOK, H3MEpPCHHUE,
npejacTraBieHue u  o0oOmeHue pe3ynbratoB. JlIs OCBOGHHS YKa3aHHBIX JTaloB IPUMEHSETCS
9KCIIEPUMEHTAIBHBIH METO/I U3y4eHUS GU3HUECKUX SBJICHUH U MPOLIECCOB.

[Tpun moaroroBke ywammxcs 11 kmacca k cmade EI'D mo ¢usuke ciegyer chopmMupoBaTh y HUX
yMEHHE pellaTh HKCIEepUMEHTalbHbIE 3aJauyd. B mpouecce HX BBINOJIHEHUS MOXXHO HOBTOPUTH
3HAYUTEIbHbII 00BEM MPOIAEHHOr0 YyueOHOro MaTepHaia.

HpHMep OKCIIEPUMEHTAJIBHOI'O 3aaHUA

3akpenuTte xE100 B MITATUBE U YCTAHOBUTE HAKIJIOH jkE100a TaKuM 00pa3oM, 4TOOBI MIAPUK MPOX O
BCIO JUTMHY k€&00a.

Hcnonb3yst UMEIONIME 3HAHUS, ONPEACIUTEe: a) YCKOPEHHE IIapuka; 0) CKOPOCTh Mapu- Ka B KOHIIE
skénoda.

YkaxuTe, Kak U3MEHSIOTCS cieayronue Gu3nuecKkue BEIHMYHHBI MPHU JABUKEHHUH IIapUKa BBEPX IO
#kEm00y: a) CKOpoCTh; 0) yCKOpeHHe; B) MOTCHIMAJIbHAs JHEPrHs; I') HMIYIbC, J) KUHETHYECKas
JHEprusi; €) MOJIHAs MEXaHMYeCKas dHEprusi B pEaJbHBIX YCIOBUAX (C YYETOM TpEHHMs); k) IHOJIHAs
MEeXaHHUYeCcKasi DHEPTHS B HACaNbHBIX YCIOBUAX (0€3 yuéTa TpeHus).

Pemienue OKCIICPUMCHTAJIbHBIX 3aaa4 Q)opMpreT Yy ydqamuxcs CJIeAyrnunue YMCHUA:

® TIPOBOJUTH HAOJIONCHUS U ONHCHIBATDH HX;

® 33/1aBaTh BOIPOCHI U HAXOJUTh OTBETHI HA HUX ONBITHBIM MYTEM, T. €. INIAHUPOBATh BHIIIOJIHEHHE
MPOCTEHIINX ONBITOB;

® [POBOJUTH IPSIMbIE U3MEPEHHUS IPU TOMOIIM Hanbojee YacTo UCIOIb3yEMbIX TPHUOOPOB;

NPEJCTaBISATh PE3yJbTaThl U3MEPEHUN B BUJ€ TaOIuLI;
JieaTh BBIBOJIBI HA OCHOBE HAOJII0ICHUIH;

® HaXOJUTh IIPOCTEHIINE 3aKOHOMEPHOCTH B IIPOTEKAHUHU SIBJICHUNM U OCO3HAHHO UCIIOJIb30BaTh UX B
MOBCEHEBHOM KU3HM, COONIOAas pa3yMHBbIE MPaBHJIa TEXHUKU O€30MaCHOCTH U IPOTHO3UPYS
IIOCJIEICTBUS] HEPABUJIBHBIX JIEHCTBUM.

Beimonnenue nabopaTopHbIX paboOT (QU3MUECKOro MpakTUKyMa JOJKHO OBITh CBA3aHO C
OpraHu3alueld CaMOCTOSITEIBHOM M TBOPYECKOW JEATEIBHOCTH YYalluXcs. BO3MOXKHBIA BapHaHT
WHJIUBUyaIN3allMu paboThl — 3TO MOA00p HECTAHJAPTHBIX 3a/laHU TBOPUYECKOT0 XapakTepa, HallpuMep
OCTaHOBKa HOBOM J1abopaTopHOil paboThl. OpUTrHHAIBHOCTH Ta- KOTO 33JaHUS 3aKJII0YAaeTCs B TOM, UTO
y4Yalluiics MepBbIM COBEpIIAET ONpeaeIEHHbIE NEHCTBUS MO BHIIOJHEHUIO 1abopaTopHblil padbotsl. [Ipu
9TOM pe3yabTaT €ro JKCIEPUMEHTAIBHON JEATEIBHOCTH II€pBOHAYAIIbHO HEU3BECTEH HU €MY, HHU
YUYUTEIIIO.

DaKTUYECKH 371€Ch MTPOBEPSAETCS HE CTOJHKO 3HAHWE KAKOTO-ITM00 (PU3MYECKOTO 3aKOHA, SBJICHUS HIJIH
poIlecca, CKOIbKO CIIOCOOHOCTH y4alIerocsi K TOCTAaHOBKE U BHIMIOJHEHUIO (PU3UUYECKOTO IKCIIEPUMEHTA.
[IpoBeas cepuro HEOOXOIMMBIX M3MEPEHUM W BBIYKMCIIEHHWH, OH OIIEHWBAET MOTPEIIHOCTH M3MEPEHUH U,
€CJIM OHU HEJOMYCTUMO BEJIUKH, HAXOJAUT OCHOBHBIE HCTOYHHUKHU OMTHOOK U MPOOYET UX YCTPAHUTD.

I[pyFI/IM ydqamumced Kiiacca MOXKHO MPCAJIONKUTL HUHIAUBUAYAJIBHBIC 3aJaHUA HCCICAOBATCIBCKOTO
XapakKTepa, B XOAC BBIMMOJIHCHHUA KOTOPBIX OHH IMOJY4YaT BO3MOXHOCTH OTKPBITH HOBEIC, HCH3BCCTHBLIC
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3aKOHOMEPHOCTH WIH Jaxke co3larh n3o0pereHue. CaMOCTOSTEIbHOE OTKPBITHE HM3BECTHOIO B (U3HKE
3aKOHA WJIH «H300peTeHue» crnocoda u3MepeHHus (PU3NYECKOW BEIUYUHBI SBISETCS OOBEKTHBHBIM
JI0Ka3aTeJIbCTBOM CIOCOOHOCTH Yy4allUXcsi K CaMOCTOSATEIbHOMY TBOpYecTBY. B pesynbraTe Takoi
JeSATEIBHOCTH Y HUX (POpMUPYETCS YBEPEHHOCTh B CBOMX MHTEIUIEKTYaJbHbBIX CIIOCOOHOCTSIX.

B mpornecce 3kcrnepuMEHTANBHOTO HCCIeAOBaHUS (PU3UYECKUX SBICHUU (MPOIECCOB) U 0000IIEHUS
MOJIyYEHHBIX PE3yJbTaTOB yYalllHUecs JOJKHBI HAYUUThCS:

® yCTaHABIWBATHh PYHKIHUOHAIBHYIO CBSI3b M B3aMMO3aBUCUMOCTD SBICHUH (IIPOLIECCOB);
MOJEIUPOBATh SBJIEHUS (TIPOLIECCHI);
BBIJIBUTaTh T'MIIOTE3bl, SKCIIEPUMEHTAIBHO IPOBEPATh UX U HHTEPIPETUPOBATH M1OJYUEHHbIE
pe3yJbTaThl;

e u3y4aTh PU3MUYECKHUE 3aKOHBI U TEOPUH, YCTAHABIMUBATH I'PAHUIBI UX TPUMEHUMOCTH.

KOMMYHUKATHUBHBIE YVY ]

e OrcranBas CBOIO TOUKY 3pEHUS, IPUBOJUTH APTYMEHTHI M TIOATBEPKIAATh UX (aKTaMH.

e VYMeTh B IMUCKYCCHH BBIABUIaTh KOHTPapryMeHThI, nepedpa3supoBaTbh CBOK MBICIIb (BlIaJIEHUE
MEXaHM3MOM 3KBUBAJIEHTHBIX 3aMEH).

e  VYUuUTHCA KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHUIO, YMETh IPU3HABATH OLUNOOYHOCTh CBOETO
MHEHHS U €r0 KOPPEKTUPOBATh.

e Pa3nuuarh B TMCBMEHHOU U YCTHOM peuu MHEHHE (TOUKY 3peHus), J0Ka3aTelbCcTBa (apryMeHTHI,
(baKThl), TUIIOTE3bI, AKCUOMBI, TEOPUH.

e VYMeTh B3IVISIHYTh Ha CUTYalMIO C HHOM MO3ULUN U JOTOBAPUBATHCS C JIIOJbMU,
HNPUIEPKUBAIOLIUXCSA UHBIX TOYEK 3PEHUS.

HPEIMETHBIE PE3YJIBTATHBI

BrinyckHuK HayduTCS:

e  JIEMOHCTPUPOBATh Ha IPUMEpAX POJib U MEeCTO PU3UKU B (GOPMUPOBAHUHU COBPEMEHHOMN
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKON
JNEeATEIbHOCTH JIIOJEH;

e  JEMOHCTPHPOBATH HAa MPUMEPAX B3aUMOCBA3b MEXAY (PU3UKOHN U APYTUMH €CTECTBEHHBIMU
HayKaMHu;

® yCTaHaBIMBAaTh B3aUMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBJIEHUM W TPUMEHITh OCHOBHBIE
bu3nueckue MoeNU ISl UX ONMUCAHUS U O0BSICHEHHUS;

® 1CNOJIb30BaTh UHGOPMALUIO (PU3UUECKOTO COJEpKaHUS NPHU PEUIEHUH y4yeOHBIX, MPAKTUUYECKUX,
MPOEKTHBIX U MCCIIEA0BATEIbCKUX 3a/]a4, UHTETPUPYS HHPOPMAIUIO U3 PAa3IUYHBIX UICTOYHUKOB U
KPUTHYECKH €€ OL|CHUBAS;

e paziIu4yaTh U YyMETh MHCIOJIb30BaTh B Yy4eOHO-UCCIENOBATENHCKOM NESITEIbHOCTH METO/bI
HAy4YHOT'O NMO3HaHus (HaOII0eHue, ONMCaHNue, U3MEPEHHUE, HIKCIIEPUMEHT, BBIIBUKEHHUE TUIIOTE3HI,
MOJIETUPOBaHUE U Jp.) U GOPMBI HAyYHOTO MO3HAHUsA ((aKThl, 3aKOHBI, TEOPHUH), TEMOHCTPUPYS
Ha MpUMepax UX pojb U MECTO B HAYYHOM IMMO3HAHUH;

® T[POBOJUTH NPSIMbIE U KOCBEHHBbIE M3MEHEHUs] (U3NUYECKUX BEIUYMH, BBIOMpas M3MeEpHUTEIbHbIE
npuOOpHI ¢ Y4ETOM HEOOXOIUMOI TOUHOCTH U3MEPEHMH, IUTAHUPOBATH XOJ] U3MEPEHUH, 0JIydaTh
3HaYeHUE H3MEpPsIeMON BEJIWYUHBI U OLIEHUBATh OTHOCHUTENIbHYIO IMOTPEUIHOCTh MO 3aJaHHBIM
bopmynam;

® T[POBOJUTH HCCIEJOBAHUS 3aBUCUMOCTEH MeEXAy (QU3NYECKUMU BEIMYMHAMU: MPOBOJAUTH
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U3MEPEHHS M ONPEACNIATh Ha OCHOBE HMCCIEIOBAaHUS 3HAYCHUE MapaMeTPOB, XapaKTepH - 3YIOIIUX
JaHHYI0 3aBUCUMOCTH MCIKAY BCIIMYMHAMU, U ACJIATh BBIBO/J C y‘IéTOM IMOTrpCIIHOCTHU I/I3MepeHI/II71;
UCIIONB30BaTh ISl OIMUCAHUS XapakTepa MPOTeKaHHS (PU3HYECKUX TMPOLECCOB (GU3MIeCKue
BCIIMYMWHBI U ICMOHCTPHUPOBATb B3AUMOCBA3b MCIKAY HUMM

WCIIONB30BaTh IS OINMUCAHUS XapakTepa MPOTeKaHHS (PU3HYECKUX TMPOILECcCOB (GuU3nIecKue
3aKOHHBI C y‘-IéTOM T'paHul UX OTPpUMCHUMOCTH,

pemnaTh Ka4eCTBEHHBIC 3a/1a4d (B TOM YHCJIE M MEXKIIPEIMETHOTO XapaKTepa): UCIOIb3ysI MOJEIH,
¢u3MYecKue BEIUYMHBI M 3aKOHBI, BBICTPAUBATHh JIOTMYECKH BEPHYIO IEMOYKY OOBSICHEHUS
(moka3zarenbCcTBa) MPEAT0KEHHOTO B 3a/1a4e Mpoliecca (SIBJICHUs );

pemars pac4€THBIC 3aa4H C SBHO 33JaHHON (U3MUECKOW MOJENbI0: HA OCHOBE aHaJM3a YCIOBHS
3aladyd  BBIIEIATH (U3UYECKYI0 MOJICNIb, HAaxOJWTh (HU3WYECKHE BEIUYHUHBI W 3aKOHBI,
HEO0OXOAMMBIE M JIOCTATOUHBIC IS €€ pPEelICHHS, IPOBOJAUTH PACUETHI U MPOBEPSITH MOIYUCHHBIH
pe3ynbTarT;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (QU3UYCCKUX MOJCNICH MPU pEHICHUU (PU3UICCKUX
A MEXIIPEIMETHBIX 3a/a4;

UCIOJIb30BaTh MH(GOPMAIMIO W TMPUMEHATh 3HAHHUS O IPUHIMIAX PaOOTHl U OCHOBHBIX Xa-
paKTepUCTUKAX M3YYCHHBIX MAIWH, MPUOOPOB M APYIHMX TEXHUUYECKHX YCTPOWCTB JUISI PEIICHUS
MMPaKTUYCCKUX, y‘IC6HO-I/ICCJIeZIOBaTeJH)CKI/IX M MIPOCKTHBIX 3aJa4;

UCIOJIb30BaTh 3HAaHUA O (HU3MUYECKHX OO0BEKTaXx W IMpoleccax B IOBCEIHEBHON KHU3HH IS
oOecrieueHusi 0€30MACHOCTH MPHU OOpAIICHUH ¢ TPUOOPAMU U TEXHUUYECKHUMHU YCTPOUCTBAMH, IS
COXpaHEHHUS 3J0POBbSl U COOJIIOJICHHUSI HOPM JKOJIOTHYECKOTO MOBEICHHS B OKpYyXKarouei cpexe,
JUTSL IPUHSTUS PEIICHUIH B TOBCEAHEBHOMN XKU3HH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

NOHUMATh M OOBACHATH ULEIOCTHOCTh (U3UYECKON TEOpHH, pa3inu4aTh TPaHHUIBl €€ TpH-
MEHUMOCTH U MECTO B PAIY IPYTrux GU3UUECKUX TEOPHUIA;
BlIaJIeTh MNpUEMAMHU TOCTPOCHHS TEOPETUUYECKUX JO0Ka3aTelIbCTB MPOTEKaHUS (UINYECKUX
SBJICHUH U IIPOLECCOB HA OCHOBE MOJYYEHHBIX TEOPETHYECKUX BBIBOJOB M JOKA3ATEIbCTB;
XapaKTepU30BaTh CHCTEMHYK) CBA3b MEXJAY OCHOBOIOJIATAIOIIMMHA HAy4YHBIMH ITOHATHIMH:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, M0JI€), IBUKEHUE, CUIIa, SHEPTHUS;
BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX 3aKOHOB;
CaMOCTOSITEJIBHO MJIAHUPOBATh U MPOBOJUTH (PU3NUECKHE IKCIIEPUMEHTHI;
XapakTepu30oBaTh I100aNbHbIE MPOOJEMBI, CTOSAILIME IMEPE] UYEIOBEYECTBOM: JIHEPreTUUYECKUE,
CBIpbEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKHU B PEIIEHUH 3THX MPOOIeM;
pemarb NPakTUKO-OPUEHTHUPOBAHHBIE KayeCTBEHHblE M pacu€THbE (QHU3MUECKHe 3aJayud ¢
BbIOOpOM (pHU3HUecKO MOJeNnu, MCHOJb3ysl HECKOJBKO (PU3NYECKHX 3aKOHOB HIU (GOpMYyII,
CBSI3BIBAIOLIMX M3BECTHBIE PU3NUECKUE BEIIMUNHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;
OOBACHATH NPUHIUIIBI pa0OTHl U XapaKTEPUCTUKH U3YUCHHBIX MAIINH, IPUOOPOB U TEXHU-
YECKUX YCTPOMUCTB;
O0OBSICHATH yCJIOBUS MPUMEHEHUs GU3NUECKUX MOJeNIel TpHu perieHny pu3ndyeckux 3aaad,
HaxOJUTh aJIEKBATHYIO MPEJI0KEHHON 3a1aue GU3NUYECKYI0 MOJeb, pa3peiiarh IpoldieMy Kak
Ha OCHOBE UMEIOLIUXCS 3HAHUU, TaK U IIPU IIOMOLIU METOAOB OLICHKHU.

MexaHu4eckue siBJIeHUS

— PaCliOo3HAaBAaTb MeE€XdHH4YE€CKHe ABJIEHUA H 00'BbSICHATb Ha OCHOBE HMEIINXCA 3HAaHUNW OCHOBHbIE
CBOMCTBA WM yCi10BHUA NPOTEKaHHUA 3THX SBJIEHUH: paBHOMEpHOE€ W HepaABHOMEpHO€ [BHXXEHHE,
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PaBHOMEPHOE M PABHOYCKOPEHHOe NPSMOJIMHEWHOEe JIBUXKeHHEe, OTHOCUTEJbHOCTb MeXaHUYeCKOTO
JIBIDKEHHUs, CBOOOJHOe TMaJieHue TeJ, paBHOMEPHOE [BIDKEHHE 10 OKPYXXHOCTH, WHepLus,
B3aHMO/IECTBUE TeJl, peaKTUBHOE JBW)KEHUE, Nepe/jaya JaBJeHUs] TBEPAbIMU TeJaMH, XKUJKOCTIMU U
razamu, aTMocpepHoe AaBjeHue, IIJIaBaHUe TeJ, paBHOBECHE TBEPAbIX TeJ, UMeIUIUX 3aKpelnJeHHY0
0Cb BpallleHHs], KojiebaTeJIbHOe ABUKEHUE, Pe30HAHC, BOJIHOBOE IBUXKEHUE (3BYK);

— OINMCBHIBATb U3y4YeHHbIE CBOMCTBA TeJ U MeXaHUYeCKHe SIBJIEHUs, UCI0JIb3ysl GU3NYeCKHUe BEJTUYHHBI:
NyTh, lepeMellleHhe, CKOPOCTh, yCKOPEHHe, Tepruo/i o6pallleHus, Macca TeJia, IJIOTHOCTb BellleCTBa, CHUJia
(cuna TsKecTH, CWJa YIPYroOCTH, CUJa TPEHMs), JlaBJeHUe, UMIYJbC Tesa, KUHETU4YecKass 3Heprus,
NOTeHI[Ma/IbHAsA dHePrus, MexaHudyecKass paboTa, MexaHudeckasg MoiHocTb, KII/I mpu coBeplieHUU
paboThl C MCIOJIb30BAaHWEM MPOCTOrO0 MEXaHM3Ma, CWJia TPEHHs, aMIUIMTy/a, MEepUoJ M 4YacToTa
KoJIe6aHUH, JAJIMHA BOJIHBI U CKOPOCTb €e pacnpoCTpaHeHHs; MPH ONMHCAHUHU MPABUJIbHO TPAKTOBATH
OU3UYECKHUH CMBIC WCIOJb3YeMbIX BeJHYHH, UX O00O3HAYEHHS W eJUHMIbl U3MEepeHHs], HaxXOJHUTb
dbopMysibl, CBsA3bIBAWOIIME JaHHYI0 QU3UYECKYI0 BEJHWYUHY C APYTMMH BeJWYUHAMHU, BBIYUCAATH
3HaueHue PU3NYEeCKOU BEJIUUUHbBI;

— aHaJIM3UPOBAThb CBOMCTBA TeJ, MEXaHHUUYECKHUE SIBJIEHUS U MPOLECChl, UCMO0/Ib3YsI QU3NUECKHE 3AKOHBI:
3aKOH COXpaHEHHS SHEPrUuHr, 3aKOH BCEMUPHOI0 TATOTEHUS], IPUHLIMI CYNIePIO3UILUU CUJ (HAaXOXKAeHUe
paBHOAeMcTBYOIEH cuibl), I, 1T v 1l 3akoHbl HbI0TOHA, 3aKOH COXpaHEeHHWS UMIYJbCa, 3aK0H ['yka, 3aKOoH
[lackanisi, 3akoH ApxuMena; NpPU I3TOM pas3jMyaTb CJAOBECHYIO QOpPMYJUPOBKY 3aKOHA U €ro
MaTeMaTHU4YeCKoe BbIpaKeHUE;

— Ppa3jiM4aTb OCHOBHbI€ IIPHU3HAKH HU3YYE€HHbIX (1)I/IBI/I‘IECKI/IX MO,U,eJleI‘/JIZ MaTepHaJibHad TOYKa,
HHepLHaJbHadA CUCTEMaA OTCYETA;

— peliaTh 3aJa4M, UCNOJIb3ysd QU3NYECKHe 3aKOHBI (3aKOH COXpaHEHMUs IHEePruu, 3aKOH BCEMUPHOTO
TArOTeHUd, NpuHuUn cynepnosuuuu cui, I, I u III 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUsA MMIIYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GoOpMyJibl, CBsi3blBawlue U3UYECKHe BeJUYHUHBI
(myTh, CKOpPOCTb, YCKOpeHHe, Macca TeJa, IJIOTHOCTb BellecTBa, CUJA, JaBJieHUe, UMIYJbC TeJa,
KMHEeTUYeCKasl SHeprus, MoTeHlMaJbHasi HEepPrusi, MexaHu4yeckass paboTa, MeXxaHW4yecKass MOLIHOCTD,
KII/l npocToro MexaHu3Ma, CUja TPEHHUA CKOJIbXeHUs, KO3QPUIMEeHT TPeHUs, aMIUIUTYAa, Nepuos U
4yacToTa KoJiebaHUH, JJIMHA BOJIHbI U CKOPOCTb €€ paclpoCTpaHeHMs): Ha OCHOBE aHaJk3a YyCJOBUS
3a/lauM 3alMCbIBaTh KpaTKOe YCJOBHE, BblJeNATb (U3WYeCKHe BeJUYUHb], 3aKOHbI U (GOpPMYyJbl,
HeoOX0MMble /IJISl ee pelleHus, IPOBOAUTD pacyeThl U OLleHUBATh PeaJbHOCTb [10Jy4eHHOT 0 3Ha4eHUs
du3nUeCcKor BEJIUUUHBI.

TenioBble sIBJIEHUS

— pacno3HaBaThb TEIJIOBble SIBJE€HHUS U OOBbSICHATb Ha 6a3e MMEIOU[UXCS 3HAHWW OCHOBHbIE CBOMCTBa
WM YCJAOBUs TNPOTEKaHUs 3TUX sBJeHUH: nuddy3us, M3MeHeHHe 00beMa Tes NMPH HarpeBaHHUHU
(oxnaxkaeHuu), OoJibllasi CKUMAeMOCTb ra3oB, Majas CKUMaeMOCTb HUJAKOCTeH U TBEPJbIX TeJ;
TEIJIOBOEe PaBHOBeCHe, UCNIapeHHe, KOHAeHC CallMs, IJIaBJIeHHe, KPUCTA/IM3allUs], KUITeHWe, BJIAXKHOCTD
BO3/lyxa, pas3JiMyHble CNOCOObl TelJonepeAadyd (TemJONPOBOAHOCTb, KOHBEKIMS, H3JyYeHUE),
arperaTHbIe COCTOSIHUSI BelleCTBa, MOTJIOIEHHEe dHEPTHUH MPH UCHAPEHHUH XKUJKOCTH U BbIJleJIeHHE ee
pU KOHJeHCALlMU [1apa, 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUS OT JAaBJIeHUS;
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— OIKMCbIBAaTh M3y4YeHHble CBOMCTBA TeJ U TeIJIOBble fIBJEHHUS, UCNOJb3ysd GU3MYEeCKHE BeJIMYUHBI:
KOJIMYECTBO TeIJIOThl, BHYTPEHHAS 3Heprus, TeMIepaTrypa, YJeJbHas TeIJIOEMKOCTb BelllecTBa,
yAeJbHas TeIJIOTa IJIaBJIeHUs, yAe/bHasd TelsloTa NMapoobpa3oBaHMs, yJAesbHas TelJsoTa CrOpaHHUA
TOIJIMBA, KO3QOULMEHT I0JIe3HOTO JeHCTBUA TEeIJIOBOIO JBUraTesd; NPH ONHWCAaHUU IPAaBUJIbHO
TPaKTOBaTb QU3UYECKUM CMBICJI MCHOJIb3yeMbIX BEJHWYHWH, UX 0003HAaYeHUS WU eJUHHULbl U3MepeHMUs,
HaxoAuTb GOpMyJibl, CBfI3bIBalOLIMe JaHHYI (U3WYEeCKyl0 BeJWYHWHY C JAPYTUMH BeJWYUHAMH,
BBIYUC/IATH 3Ha4eHUe GU3U4YeCKON BeJIUMYUHBI;

— dHaJIM3UPOBATb CBOMCTBa TeJI, TEIJIOBbIEe ABJE€HUA WU NPOLECCH], UCII0Jb3Yyd OCHOBHBIE€ ITOJIOKEHUA
dTOMHO-MOJIEKYJIAPHOI'O Y4€HHA O CTPOEHHWH BEIIE€CTBA U 3dKOH COXPAHEHHUA SHEPI'HH,

— Ppa3Jn4aTb OCHOBHbIE€ NNPHU3HAKHW HM3YYEHHBIX cl>1431/1qec1<14x Moaeneﬁ CTpOE€HHA Tra30B, )KI/I,C[KOCTGI‘/’I H
TBEPAbIX TeJI,

— MNPHUBOAUTDL IPUMEPHI IPAKTUYIECKOT'O UCII0JIb30BAHHUA (l)I/IBI/I‘{eCKI/IX 3HAHHWM O TEIJIOBbIX ABJIEHHUAX;

— pemaThb 3aJjlauM, MUCHOJIb3ysl 3aKOH COXPAaHEHUsI IHEPTrUM B TEIJIOBBIX Mpoleccax U (OpPMYJibl,
CBs3bIBawIMe GU3NYECKHe BEeJUYUHbI (KOJMYECTBO TEMJIOThI, TEMIIEPATYPA, Y/ eJbHasl TeNJI0eMKOCTb
BellleCTBa, y/e/ibHasA TelJIOTa IJIaBJeHUs, yJesibHasd TelJjoTa Mapoobpa3oBaHUs, y/esbHasd TelJsoTa
CropaHusl TOMJIMBA, KO3QPUIUEHT MOJIE3HOTO JEeHCTBUS TEIJIOBOTO JBUraTeJssl): HA OCHOBE aHaJ/MU3a
yCJIOBHUS 33/lauM 3alIMCbIBAaTh KPATKOE YCJI0BUE, BbIJIe/IATh pU3UUeCKUe BeJTUYHUHBI, 3aKOHbI U GOPMYIIbI,
HeoOX0UMble JJis ee pellleHUs], IPOBOJUThb PACUEThl U OLlEHUBATh PeaJbHOCTb MOJYYEHHOT0 3HAaY€EeHUS
buU3UYeCcKON BEJIUUUHBI.

SneKTpuqecxne U MAarHUTHbIE ABJI€CHUA

— PpacClio3HaBaTb 3JIEKTPOMArHUTHbIE ABJI€EHUA U 0O'BSICHAITH Ha OCHOBE HMEIHNXCA 3HaHUW OCHOBHBIE
CBOMCTBA WJIU YyC/I0OBHUA MNMPOTEKAHUA I3THUX SIBJIEHUH: JJIEKTpHU3allkA TeJl, BBaPIMOAefICTBHe 3apAao0Bs,
BJIGKTpI/I‘JECKI/Iﬁ TOK U €ero IL[E!I‘/JICTBI/IH (TEHJIOBOG, XUMHYECKOE, MaI‘HI/ITHOG), BBaI/IMOAEI‘/JICTBI/Ie MAarHuTOB,
JJIEKTPOMArduTHad MHAYKIKA, IL[eI‘/JICTBI/Ie MAarHMTHOTIO I10JIA Ha MPOBOJAHUK C TOKOM W HA ABHXYIIYIOCA
3apAXKEeHHYI0 9aCcTUuly, ﬂeﬁCTBHe JJIEKTPUYECKOT'O ITOJIA Ha 3apAXXEHHYI0 4aCTUuly, 3JIEKTPOMAIrHUTHbIE
BOJIHDI, HpHMOJII/IHeI‘/JIHOG pacnpoCTpaHEeHHE CBETa, OTpAaXXEHHKE U TpeJIOMJIEHHWE CBETa, ANUCIIEpCHUA CBETA.

— COCTaBJIAATh CXeMbI 3JIEKTPUYECKUX IieNeil ¢ MmocjeoBaTe/JbHbIM U Mapasjie/ibHbIM COeJUMHEHUEeM
3JIeMEHTOB, pa3Jjiuyasi yCJIOBHble 0003HAYeHHUs] 3JIEMEHTOB 3JIEKTPUYECKHUX Iiened (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTaT, JIaMII04YKa, aMIIEPMETP, BOJIbTMETD).

— WCHO0JIb30BaTh ONTHYECKHE CXeMbl [IJII MOCTPOEHUs] H300paKeHUH B IJIOCKOM 3epKajie U
cobuparolel JUH3e.

— OIIUCbIBATb H3y4Y€HHbIC CBOHWCTBA TeJa U JJIEKTPOMArovuTHbIE ABJIEHUA, HCIIOJIb3YyA Cl)I/I3I/I‘{eCKI/Ie
Be€JIMYHUHBbI: BJIeKTpI/I‘-IeCKI/Iﬁ 3apdna, ChJla TOKa, 3JIEKTpHYeCKOe HallpdXeHHe, 3JIEKTpHu4YeCKoe
COMMpOoTHUBJIEHHNE, YAEJIbHOE CONIPOTHUBJIEHHWE BEECTBA, pa60Ta JJIEKTPHUYIE€CKOro I10Jid, MOIMHOCTb TOKa,
(l)OKyCHOG pacCToAHHME N ONITHUYECKad CHJia JIMH3bIl, CKOPOCTb 3JIEKTPOMArdHMTHBIX BOJIH, JJIMHA BOJIHBI U
4aCTOTa CBe€Ta; IpH OMHNCAHHK BEPHO TPAKTOBATb q)HSquCKHfI CMBICJT UCIIOJIb3YyE€MbIX BEJHNYHUH, HUX
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0003HaYeHUs1 U €eJAUHULbl HU3MepeHHUs; HaXOAWUTb (QOpPMYyJbl, CBA3bIBAKOLIME [JAaHHYI QU3UYECKYIO
BEeJIMYMHY C [PyTMMH BeJIMYMHAMH.

— aHaJIM3UPOBAaTh CBOWCTBA TeJI, 3JIEKTPOMAarHUTHbIE SIBJIEHUSI U MPOIECCHI, UCMOJIb3ysd PpU3nUecKue
3aKOHbI: 3aKOH COXpPaHEHMsl 3JIEKTPUYECKOTo 3apsja, 3akoH OMa AJs1 ydyacTKa Lenu, 3aKoH JKoyJisi-
JleH1|a, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH MPEJOMJIEHUS
CBeTa; IPU 3TOM pas/iMyaTh CJI0BECHYI0 GOPMYJUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOEe BbIpaXKeHHeE.

— MNPUBOJUTHL NMPUMEPHbI NPAKTUYECKOTO HCNOJIb30BaHUA GU3MYECKUX 3HAHUW O 3J1€KTPOMarHUTHBIX
ABJIEHUAX

— pemaTh 3aJjauM, UCHOJb3ys (u3nvecKhe 3aKOoHbI (3akoH OMa /sl y4yacTka Lienu, 3akoH J[xoysis-
JleH11a, 3aKOH NPSMOJIMHEMHOTO PAaCcpOCTPAaHEHHUS CBETA, 3aKOH OTPaXKeHUsl CBETa, 3aKOH MpeIoMJIeHUs
cBeTa) U GOpMyJibl, CBS3bIBaOILUe GU3NUYECKHE BeJUYHHBI (CHJIa TOKA, 3JIEKTPUYECKOE HaANPSHKEHUE,
3JIEKTpUUYECKOe CONPOTHUBJIEHHUE, VAeJIbHOEe COMPOTHUBJIEHUE BELeCTBa, paboTa 3JIEKTPUYECKOTO MOJIs,
MOIIIHOCTb TOKa, GOKYyCHOE PacCTOsIHUE W ONTUYECKAsl CUJIA JIMH3bI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4YacToTa cBeTa, OpMyJibl pacyeTa 3JIEKTPUUYECKOTO  COMPOTUBJIEHUS
NpUIoC/Ae0BaTeJIbHOMUIIAPAJJIEIbBHOM COeJUHEHUU MPOBOJHHUKOB): HAa OCHOBE aHaJ/M3a YCJA0BUSA
3a/layd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIAENATb (GU3UYECKHE BeJWYMUHbI, 3aKOHbl U (GOPMY.JbI,
HeoOX0UMbIe JJis ee pellleHUs], IPOBOJUThb PACUEThI U OLIEHUBATh PeaJbHOCTb MOJYYEHHOT0 3HAaY€EeHUS
buU3UYeCcKON BEJIUUUHBI.

KBaHTOBbBIE ABJICHUA

— PpacCrio3HaBaTb KBAHTOBbLI€ ABJIEHUA H OO0BSCHATh Ha OCHOBE HMEIINXCA 3HaHUW OCHOBHBbIE
CBOMCTBA UJIU yCJI0BHA MPOTEKAHUA 3TUX SIBJIeHHUH: eCTeCTBeHHas U HCKYCCTBEHHAA paMOAKTUBHOCTD,
a-, B- N y-HU3Jiy4€eHHd, BOSHUKHOBEHHE JIMHEeN4aToro CIIeKTpPa U3JIy4eHHUA aTOMa,;

— OIHMCBHIBATh U3yYeHHble KBAaHTOBbIE SIBJIEHUS, UCNOJIb3ysd GU3UYECKHe BeJUYUHBI: MAaCCOBOE YHUCJIO,
3aps/IoBoe 4HCJIO, MEPUOJ ToJypacnaja, 3Hepruss GOTOHOB; MPU ONMHCAHWUK NMPABUJIBHO TPAKTOBATh
dU3UYECKHUIM CMBIC/ HCIOJIb3YeMbIX BEJUYMH, UX 0603HAUYEHUS] U eJJUHUIbI W3MepPeHHs; HAXOAUTh
dopMyJibl, CBsI3bIBalOIIME JaHHYI (PU3UYECKYI0 BeJUYUHY C JAPYTMMU BeJUYHMHAMU, BBIYUCIATH
3HaueHUe GU3UYECKOUN BEJIMYUHbI;

— aHaJIM3UpOBaTb KBAHTOBbIE SBJIEHUS, HCNOJIb3ysd QU3UYECKHe 3aKOHbl M TOCTYJaThl: 3aKOH
COXpaHeHHUs 3HEPIryH, 3aKOH COXpaHeHHUs 3JIEKTPHUYECKOro 3aps/ia, 3aKOH COXpaHEHUsl MacCOBOT0 YUCJIa,
3aKOHOMEPHOCTH M3JIydeHHUd M TIOIJIOLeHUs CBeTa aTOMOM, NpPU 3TOM pasjuyaTb CJIOBECHYIO
$OopMyIMPOBKY 3aKOHA M €ro MaTeMaTH4YeCKoe BbIpaXKeHUE;

— Pa3Jit4aTb OCHOBHbIE IPHU3HAKHU HﬂaHeTapHOﬁ MOJA€EJIM aTOMa, HYKHOHHOﬁ MOJ€EJIM aTOMHOTI'O 44pPa,

— MNPUBOJUTH NPUMeEPHI NPOSIBJIEHUS B IPUPOJEe U MPAKTUUECKOTO MCI0Jb30BaHUS PAaIMOAKTHUBHOCTH,
SIEPHBIX U TEPMOSIZIEPHBIX PEAKIUH, CIEKTPAJIbHOTO aHaJIU3a.

11



\!Pocm PUSHKA

JJ/1IeMeHTbI ACTPOHOMHUH

— YKa3bIBATb HAa3BAHHA IIJIAHET CoJsiHeYHOU CUCTEMBI; pa3/JIN4aTb OCHOBHbIE NIPHU3HAKKW CYTOYHOIO
BpalleHud 3Be3HOro HE6a, ABHUXEHUA .}IYHI)I, CO.HHI.[a H IIJIaHET OTHOCHUTEJIbLHO 3Be3/,

— IOHHUMATb Pa3JIUIHA MEXAY FeJII/IOL[eHTpI/I‘-IeCKOI‘/’I n FeOL[eHTpI/I‘-IeCKOIjI CHUCTEMAMHU MHUPA;

BbIYCKHUK HA 6a30BOM YPOBHE MOJVYUT BO3MOKHOCTh HAVIUThCA:

— TOHHUMAaTh U 06bACHATD LeJIOCTHOCTb GU3NYECKON TEOPUH, pa3iMdyaTh IPaHULbI ee IPUMEHUMOCTH U
MeCTO B pAAY APYTUX PU3UYECKUX TEOPUH;

— BJIaZleTh IpUEMaMU IOCTPOEHUS TEOPEeTUYECKHUX [J0Ka3aTeNbCTB, a TAKXKe IPOrHO3UPOBAHUA
0CO6EeHHOCTe!N NpoTeKaHUs GU3NYECKHUX SIBJIEHUHN U IPOLLeCCOB HA OCHOBE MOJIyYeHHbIX TEOPETUYECKUX
BBIBO/IOB U []J0Ka3aTeJbCTB;

— XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEXY OCHOBOIOJIATalOI[UMH HAYyYHBIMU MOHATHUSIMHU:
NPOCTPAHCTBO, BpeMsl, MaTepus (BellecTBO, MoJie), IBXKEHWE, CUJIa, SIHEPTHS;

— BbBIJBUI'aTb 'KIIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIaralOIuX Cl)I/IBI/I‘IeCKI/IX BaKOHOMepHOCTeﬁ H
3aKOHOB;

— CaMOCTOATEJIbHO MJIaHUPOBATb U TIPOBOAWNTD (l)I/IBI/I‘{eCKI/Ie 3KCIIEpHUMEHTDI;

— XadpaKTepPHU30BaTb rjiobajabHbIE l'IpO6J'IeMbI, cTodlmuye nepeg 4eJ10B€e4eCTBOM: JHEepreTu4eCcKue,
CbIpbeEBbIE, 3KOJIOTUYECKHUE, — U POJIb (l)I/IBI/IKI/I B pElIeHHNH 3THUX l'[pO6JI€M;

— peuaTb NPAKTHUKO-OPHUEHTHUPOBAHHbBIE KaY€CTBEHHbIEC K PaCY€THbIE cbnanecxne 3aa4u C BbI60pOM
(l)nanecxoﬁ MO/JeJiH, UCII0JIb3Yd HECKOJIBKO (bHSquCKI/IX 3aKOHOB HJIK (l)OpMy.II, CBA3bIBAOIMUX
H3BECTHBbIE Cl)I/I3I/I‘-IECKI/Ie BEJIMYHWHBI, B KOHTEKCTE MEXIIPpeAMETHDBIX CBH3€I>'I;

— O00OBACHATb NPUHIUIIBI PAa60ThI U XapaKTePUCTUKHU U3YYEHHbBIX MallMH, IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;

- OOBSICHSTH YCJAOBUSI TNpUMeHeHHsT GU3WYECKHUX MoJiesiell Mpu pelieHUH (QU3UYEeCKUX 3ajiad, HaxOJMTb
aJIeKBaTHYI0 MpeAJIOoKeHHOU 3ajade GU3UYECKY0 MOJie/ib, pa3peliaTh MNpobJeMy, Kak Ha OCHOBE HUMEIIUXCS
3HaHHﬁ, TaK W IIPpHU TIOMOLINU MEeTOZI0B OLI€HKH.

MexaHU4YeCKHe SIBJIEHUS

— HCIIOJIb30BaTb 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSX B IOBCEJHEBHOM KHU3HU [1J1s1 06ecreyeHus
6e30IMacHOCTH IPU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMU, AJIs COXPAHEHU S
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3710pPOBbs U COBJIIO/IEHHS] HOPM 3KOJIOTUYECKOT0 MOBEEHUS B OKpYKaloLel cpefie; MPUBOAUTD
IpUMepbl IPAKTUYECKOI0 UCI0/1b30BaHUsA QU3NYECKUX 3HAHUN O MeXaHUYeCKUX IBJIEHUSX U
dU3MYeCcKUX 3aKOHAX; MPUMepPbI UCI0/b30BaHHUS BO30OHOBJISIEMbIX HCTOYHUKOB 3HEPTUH;
3KO0JIOTMYEeCKUX NO0CJIeICTBUN HCCIeJ0BaHUS KOCMUYECKOT0 IPOCTPAHCTB;

— pasJjnyaTh rpaHULbl IPUMEHHUMOCTH GU3UYECKUX 3aKOHOB, IOHUMAThb BCeOOLIMHI XxapaKTep
dyH/laMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHUsl MeXaHU4eCKOW IHepruM, 3aKOH COXpaHeHUs UMITYJIbCa,
3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb UCI0JIb30BaHUS YaCTHbIX 3aKOHOB (3aKoH ['yKa,
Apxumepna u fp.);

— HaXOJUTb a/IEKBATHYIO MpeJI0KEHHOU 3a/jaue GpHU3UUECKYI0 MOJIe/Ib, pa3peliaThb Npo6JieMy Kak Ha
OCHOBE MMEIIUXCSA 3HAHUU 110 MeXaHUKe C UCMO0JIb30BAHMEM MaTeMAaTHYECKOI0 afaparTa, Tak U Mpu
MOMOIIIY METO/IOB OLIEHKHU.

TenioBbl€e ABJIEHUS

— MCIO0JIb30BaTh 3HAHUSA O TENJIOBBIX SIBJIEHUSAX B IOBCEJHEBHOM KMU3HU /151 0OeclieyeHus
6e30MacHOCTH NPH 06pallleHUH € NTPUOOPaMHU U TEXHUYECKUMU YCTPOUCTBAMHM, /11 COXPAHEHUS
3/10pOBbs U COOJII0JeHMS HOPM 9KO0JIOTHUY€ECKOr0 [T0BeJleHUs B OKpYy»Kalollieil cpe/ie; IPUBOAUTh
IIpUMepbl IKOJIOTUYECKUX NOC/IeCTBUU pabOThI ABUTraTe/iel BHyTPEHHEr 0 CrOPaHHts, TENJIOBbIX U
TUZPO3JIEKTPOCTAHLUK;

— pasavyaTh IPaHUIbI IPUMEHUMOCTHU PU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOLIMN XapaKTep
byHlaMeHTaIbHbIX PU3UYECKUX 3aKOHOB (3aKOH COXpaHEHUs 3HEPTUHU B TEIJIOBBIX IpoLjeccax) U
OTPaHUYEHHOCTH MCII0JIb30BAHHUS YaCTHBIX 3aKOHOB;

— HaXOJUTb a/IEKBATHYIO NPeAJIOKEHHOU 3a/jaye GU3UYECKYI0 MOZIe/Ib, pa3peliaTh Npo6JieMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUU O TEMJIOBbIX SIBJIEHUSIX C UCTIOJIb30BAaHMEM MaTeMaTH4YeCKOro anmnapara, Tak
Y IIPY IOMOIIM METO/I0B OLIEHKHU.

BHEKTpPI‘{eCKPIe M MAarHuTHbIE ABJICHUA

— MHCINO0JIb30BaThb 3HAHHUS 06 3JIeKTPOMArHUTHBIX IBJIEHUSIX B TOBCEJHEBHOM XU3HU JJIs1 06ecredyeHus
6e30MacHOCTH NpU 06palleHUH C TPUOOPaMHU U TEXHUYECKUMU YCTPONCTBaMHU, JJIs COXpPaHeHUs
3/10pPOBbS U COBJIIO/IEHHS] HOPM 3KOJIOTUYECKOT0 MOBEEHUS B OKpYKaloLel cpefie; MPUBOAUTH
IpUMepbl BJAUSHUS 3JIeKTPOMAarHMTHBIX U3/IyYeHUH Ha )KMBble OPraHU3MBbl;

— pasJjryaTh rpaHULbl IPUMEHUMOCTH GU3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIMN XapaKTep
byHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHHUS 3JIEKTPHUUYECKOTO 3apsi/ia) U OTPAaHUYEHHOCTD
MCII0JIb30BaHHMS YaCTHbBIX 3aKOHOB (3akoH OMa /1 ydyacTKa 1enu, 3akoH /xoys-JleHna u ap.);

— HCIOJIb30BaTb NPHUEMbI NOCTPOeHUA GU3UYECKUX MOJeJier, TOMCKa U GOPMYIMPOBKHU JI0KA3aTEeIbCTB
BbIJIBUHYTbIX TUIIOTE3 U TEOPETUUYECKHX BbIBO/JJOB HA OCHOBE IMIIMPUYECKU YCTAHOBJIEHHBIX (AKTOB;

— HaXOJUTb aIEKBATHYIO NPeIJI0KEHHOU 3a/jaye PU3UYECKYI0 MOZIe/Ib, pa3peliaThb NpobJeMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUU 06 3/IEKTPOMArHUTHBIX SIBJIEHUSIX C UCII0JIb30BAaHUEM MaTEMaTHUYECKOTO
anmnapara, Tak 4 MpU MOMOIIYA MEeTO/0B OLIEHKH.
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KBaHTOBBIE IBJIEHUA

— MCHO0JIb30BaTh N0JIyYeHHble 3HaHUS B IOBCEJHEBHOM KU3HU IIPU 00pallieHUuH € IPpUOopaMHU U
TEeXHUYECKUMH YCTPOUCTBAMHU (CYeTYMK MOHU3UPYIOLIUX YaCTHL, JO3UMETP), /IS COXpaHEeHUs
3/10pOBbs U COOJII0JeHMA HOPM 9KO0JIOTUYECKOr0 I0BeJleHUS B OKPYKalolllel cpefie;

— COOTHOCHUTDb 3HEPIrvIo CBA3W aTOMHBLIX A4€P C AECI)EKTOM MacCcChbI,

— MNPUBOAUTDL NPUMEPHI BJIUAHNA PAJMOAKTUBHbIX 1/1311yqu1/11?1 Ha XXHMBbl€ OpraHu3Mbl; IOHUMATb
IPpUHLOMAII AEﬁCTBHH AO3WMMETPA U Pa3/IndaTb YCJIOBHUA €TI0 UCIIOJIb30BAHHA;

— TOHMMATb 3KOJIOTUYECKHe NTPOo6IeMbl, BO3HUKAIOIHME IPU UCII0JIb30BaHUU aTOMHBIX
3JIEKTPOCTAHL MM, U YTH pellleHusl 3TUX NPo6JieM, NepCcneKTUBbI UCI0/1b30BaHUS YIIPaBJIsIeMOro
TEPMOsIEPHOTO CUHTE3A.

JJj1IeMeHTbI ACTPOHOMHUH

— YKa3bIBaThb 06IHe CBOMCTBA U OTJIMYHUSA IJIAHET 36MHOM I'PYMIbI U IJIAHET-TUTAHTOB; MaJIbIX TeJ
CoJIHEYHOU CUCTEMBI U 6OJIbIIMX MJIAHET; [10J1b30BAThCS KAPTOU 3BE€3/JHOT0 Heba NPU HAOJIIOJEHUSIX
3Be3/IHOT0 Heba;

— pasinyYaTb OCHOBHbIE XapaKTEPUCTUKH 3Be3/ (pa3Mep, IBET, TEMIIEPATypa) COOTHOCUTD L{BET
3Be3/1bl C ee TeMIepaTypou;

— Ppas3jyindaTb 'MIIOTE3bI O IIPOUCXOXKAEHNUHN CoJIHEYHOM CHCTEMBI.

Copep:xaHue yyeGHOro npeameTta «®PusmkKa»
10 xnacc (68 yacoB)
Hay4HbIil MeTO/, TO3HAHUA NpUPOAsI (1 yac)
dusuka - pyHaameHTa/bHas HayKa o npupoje. HayuHblil MeTo/ MO3HAHUS.

MeTo/bl HAy4YHOr0 UCCe0BaHUs GU3UYECKHUX SIBJEHUN. JKCIIEPUMEHT U TEOPHUS B MPOLIECCE TO3HAHUS TPHUPO/bL
[TorpemHocTu u3MepeHuss GU3NYeCKUX BeJU4YUH. HayuyHble runoTe3nl. Mogenn ¢pusndeckux sBjaeHui. Pusndeckue
3aKOHBI U TeopuU. ['paHULIbl TPUMEHUMOCTU GU3NYECKUX 3aKOHOB. PU3nyeckas kapTuHa MUpa. OTKpbITUS B QU3UKe
- OCHOBA Iporpecca B TeXHUKE U TEXHOJIOTUU IPOU3BOACTBA.

MexaHuka (24 4aca)

CucreMbl oTCYeTa. CKaJ’IHprIe U BEKTOpPHbIE (1)I/ISPI‘-IeCKI/Ie BeJIMYMHBI. MexaHU4YecKoe ABHUXEHHe U ero BU/ABbI.
OTHOCHUTENBbHOCTh MeXaHHU4YeCKOro ABUXKEHHA. MrHoBeHHasi CKOPOCTb. yCKOPEHI/Ie. paBHOYCKOpeHHOG JABUXKEHHE.
I[BI/I)KGHI/IG 10 OKPYXXHOCTH C IOCTOSIHHOM I10 MOAYJII0 CKOPOCTBIO. HpI/IHLU/Il'[ OTHOCUTEJNbHOCTHU ['asinnes.

Macca u cuyia. 3aKOHBI AWHAMHUKH. Cnoco6bl HNU3MEPEHUA CHIJIL. I/IHepL[I/IaIIbele CHCTEMBI OTCcYeTa. 3aKOH
BCEMHUPHOTO TATOTEHHUA.
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3akoH coxpaHeHUs uMIyJbca. KuHeTudeckass 3Hepruss W pabora. [loTeHuuanbHass 3Heprusi TesJa B

rpaBATalMOHHOM 1oJie. [loTeHuuasbHasg 3Heprus ymnpyro JAepopMHUPOBAaHHOIO Tesa. 3aKOH COXpaHeHUs
MeXaHUYeCKON SHEPTUH.

JlaGopaTopHbIe pabOThI:

M3y4yeHne 3aKOHA COXpaHEHUs] MeXaHUYeCKOU SHEPTHH.

MoJieKkyyisipHasa ¢pusuka. TepmogrnHaMuKa. (20 yacoB)

MouJieKyJIIpHO — KUHETUYEeCKasl TEOPHsI CTPOEHHs BEILleCTBA U ee IKCIIepUMeHTa/bHble OCHOBaHMS.
AGcostoTHas TeMIepaTypa. YpaBHEHHE COCTOSIHUS U/lea/IbHOTO rasa.

CBsI3b cpe/IHel KHHETUYECKON 3HEPTHH TEIJIOBOTO JBMXKEHUST MOJIEKYJI C aOCOJIIOTHOMU TeMIepaTypoH.
CTpoeHUe XKUJKOCTEN U TBEPABIX TeJI.

BHyTpeHHs4 sHeprus. Pa6oTa u Temjonepeaada Kak crioco6bl U3MeHEHUS1 BHYTpeHHel 3Hepruu. [lepBblil 3aK0H
TEPMOAUHAMUKH. [IpUHIMIIBI JeNCTBUA TEIJIOBBIX MallWH. [Ipo6G/ieMbl TeNMIO3HEPTETUKHA M OXpaHa OKpYXKarollel
cpe/ibl.

JlabopaTopHbIe pabOThI:
OnbelTHaa npoBepka 3akoHa ['eit-JIroccaka.
OCHOBBI 3JIEKTPOAUHAMHUKH (22 yaca)

JJleMeHTapHbIM 3JIeKTpUYEeCKUU 3apfAA. 3aKOH COXpaHeHHd 3JIeKTpUYeckoro 3apsza. 3akoH KyJsona.
JnexkTpuyeckoe noJjie. Pa3HocTh nmoteHnyanoB. UCTOYHUKH OCTOSAHHOIO TOKA. JJIEKTPOABWKYILadA cuia. 3akoH OMa
Ui TIOJTHOM 3JIEKTPUYECKOW Liend. 3JJIeKTpUYeCKMH TOK B MeTa/l/laX, 3JIEKTPOJIMTAX, ra3aXx U BaKyyMe.
[TosrynpoBOAHUKY.

JlabopaTopHble pabOThI:
W3ydeHue nocse0BaTeJbHOIO M NapaJljle/IbHOTO COeJUHEHUS IPOBOJHUKOB.
H3mepenue 3/IC u BHyTpeHHEro CONPOTUBJIEHUSA UCTOYHUKA TOKA.

INoBTOpeHnue (1 yac)

11 knacc
68 yacos, 110 2 yaca B He/leJIIo.

JnekTpoauHaMukKa (npogonkenue) (11 yacos)
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MarnutHOoe mosie Toka. WHAyknusa w™arHutHoro mnosid. Cuia Amnepa. Cusa Jlopenua. CaMOMHIYKLMUS.
WHAYKTUBHOCTb. JHeprusi MarHUTHOrO 1oJil. MarHuTHble CBOWCTBA BellleCcTBa. JJIEKTPOJBHUraTeJb. 3aKOH
3JIEKTPOMAarHuTHOM UHAYKUUU. [IpaBuiio Jlenna. UHAYKIIMOHHBIN reHepaTop 3JIEKTPUYECKOT0 TOKA.

JlaGopaTopHbIe pabOThI

Hab6srogeHue AelCTBHSI MarHUTHOTO MOJISI HA TOK.

H3y4yeHue siBIeHUS 371eKTPOMarHUTHON UHAYKIUHU.
JIeKTpOMarHuTHbIE KOJIeGaHUA M BOJIHBL. OnTHKA. (29 YacoB)

KosiebaTesbHblii KOHTYp. CBOGOJIHbIe W BBIHYK/E€HHblE 3JIEKTPOMAarHUTHble KoJiebaHUs. ['apMoHUYecKue
3JIEKTpOMarHUTHbIE KoJlebaHUs. DJIeKTpUIeCKUi pe3oHaHc. [IponsBocTBO, nepesiaya v noTpebiieHre 3J1eKTPUIECKON
3HEpPruu.

JJIeKTpOMarHMTHOe T1oJie. JJeKTPOMarHuTHble BOJIHBL. CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH. CBoiicTBa
3JIEKTPOMAarHWTHBIX BOJIH. [[pUHLMIIBI paIUOCBSI3U U TeJIEBUAEHUS.

CkopocTb cBeTa. 3aKOHbBl OTpakKeHUsI M HpesioMyeHUss cBeTa. UHTepdepeHnus cBera. /ludpakuus cseTa.
JudpakunonHas peumetka. [lonspusanus ceta. [Jucnepcus cBeta. JIuH3bl. PopMysia TOHKOW JIMH3bL. OnTHYecKHe
npu6opHI.

HOCTYIIaTbI CHeLl,I/IaJIbHOfI TE€OpHUHU OTHOCHUTEJIbHOCTH. [lonHas JHeprud. 3Hepmﬂ MoKOosl. PelsATUBUCTCKUU
HUMITYJIbC. Z[e(l)eKT MaCC 1 9HEpPIrud CBA3H.

JlabopaTopHblie pabOThbI
M3MepeHue oka3aTesis IpeJIOMJIEHUS CTeKIa.
KBaHTOBasa ¢pusuka (15 yacos)

['unortesa [lnaHka o kBaHTax. PoTo3nekTpUyeckuil 3pdekT. 3akoHbl GpoToadPeKTa. YpaBHeHUe IUHILITENHA A1
doToaddexTta. PoToH. [JaBieHue cBeta. KopnyckyisspHO-BOJIHOBON JyaTu3M.

Mogenu crtpoeHusi atoma. OmnbiTbl Pesepdoppa. OObsicHeHHe JIMHEMYATOro CHeKTpa BOJOPOJAAa Ha OCHOBe
KBaHTOBBIX NOCTys1aTOB Bopa.

CoctaB M cTpoeHHe aToMHOro szapa. CBoicTBa fJepHBIX CWJ. OJHEpPrusi CBA3M aTOMHBIX sjep. Bujbl
pa/iM0aKTUBHBIX IPeBpaLeHUI aTOMHBIX si/lep. 3aKOH paZjM0aKTUBHOTO pacnaja. CBoMcTBa HOHU3UPYIOIUX e PHBIX
u3ay4eHu. Jlosa nsydeHus.

A nepHble peakuuu. llenHas peakius JesieHus siep. aepHas sHepreTuka. TepMosiiepHbIN CUHTE3.
JeMeHTapHble YacTUIbl. PyHAaMeHTalbHbIE B3aUMOI€CTBHS.
JlabopaTopHbIie pabOThI

Hab6srozieHue CIJIOIHOTO U INHENYATOr0 CHEKTPOB.
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CtpoeHnue BcesieHHoI (7 yacoB)

Paccrosinue fio Jlyusl, CosiHIa U GJimkaiiiux 38e3. KocMudeckye vccieoBaHus, UX HAyYHOE U 9KOHOMUYECKOE
3”HaueHue. [Ipupoga CosiHIA KU 3Be3/, UCTOYHUKM dHepruu. Pusnyeckue XapaKTepUCTUKU 3Be3l. CoBpeMeHHble
NpeJCTaBJeHU O MPOUCXOXAEHUU U 3BooLuU CosnHua U 3Be3a. Hama ManakTtuka u Mecto Co/IHEYHOU CUCTEMBI B
Hel. [lpyrue ranakTuku. [IpeacraBiieHue o0 pacuiupeHruu BecesieHHOM.

IloBTOpeHue ( 6 4acoB)

[To nporpaMme 3a roj yyauiyecs L0JKHbI BbIIOJHUTb 4 KOHTPOJIBHBIX paboT U 4 1abopaTOpHBIX paboT.

TemaTuueckoe IVIAaHUPOBAHHUE

10 kaacce
Ne TEeMa KosnyecTBo Kourpoabuble | JlabGopaTopHble
4acoB padoThI padoThI
1 BBenenne 1 0 0
2 Mexanunka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS 7 1
3 ModgekyasipHas Gpu3uka. 20 1 1
TepMmoanHamMuka
OcHO8bI MONEKYISAPHO-KUHEMUYECKOL 6
meopuu
Temnepamypa. nepeus meniogo2o 2 1
08UdICEHUS
Bzaummvie npespawjenus scuokocmetl u 3
2azo06. Teépovie mena
Ochosbl mepmoOUHAMUKU 7 1
4 OCHOBBI 2J1€eKTPOANHAMUKH 22 1 2
Dnexmpocmamuka 9
3aKoHbl NOCMOAHHO020 MOKA 8 1 2
dnexkmpuiecKuti MoK 8 pa3Iui4HbIX Cpedax S)
5 IToBTOpEHHE 1
6 Hroro 68 4 4
KajennapHo-remaruyeckoe niianuposanue 10 kiaace
Ne Tema ypoka Kouuuect Hcnoab3oBanue Mpumeyanue
n/n BO 4aCOB o0opyroBaHus
Beenenne (1 yac)
1/1 | Yro uzyuaer pusnka. Duzndeckue sBICHUS. 1
HaOironeHns 1 OIbITEL.
Mexannka (24 yaca)
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Kunemamuxka (9 uacos)

2/1 | MexaHuuecKkoe TBUKEHHE, BUIBI
JIBUKCHHI, €ro XapaKTepPUCTUKH.
3/2 | PaBHOMepHOe aBmxKeHUE Tesl. CKOPOCTb.
VYpaBHEHHE PABHOMEPHOIO JABUKECHHUS.
Pewenue 3anau.
4/3 | I'paduku IpSIMOIUHEHHOTO PABHOMEPHOTO
nBkennd. Pemrenue 3amau
5/4 | CxopocTh Ipu HEPABHOMEPHOM JIBHIKCHHH. ®poHTaNbHaAsA
MruoBeHHas ckopocTh. CiioxkeHue nabopatopHas
CKopocTei pabora «M3yueHue
PaBHOYCKOPEHHOTO
NPSMOJIUHEHHOTO
JBYOKCHUSI:
HITAaTUB JIaOOPATOPHBIH,
MeXaHUYeCcKast CKaMbsl,
OpycCOK JepeBsiH-
HBIW, 3JIEKTPOHHBIN
CEeKyHJIOMep
C JaTYUKAMHU,
MarHUTOYIpaBIIsiEeMbIe
TePKOHOBBIC TaTYNKHU
CEeKyHJoMepa
6/5 | IIpsMonnHEHOE PAaBHOYCKOPEHHOE
JIBUKCHHE.
7/6 | Pemienue 3a1a4 Ha JIBUKEHHUE C
MOCTOSTHHBIM YCKOPEHHUEM.
8/7 | dAemxenue tein. [locTynaTtenapHoe UlaGopaTopHas
JIBWKeHne. MarepuaibHas Touka. M3yuenue pabora No 1
JBUKEHHS TeJia 0 OKPY>KHOCTH. «3yueHnue nBU-KEHUS
Teja Mo OKPYKHOCTHY:
BECHI AIIEKTPOHHBIE,
[ITaTUB JIAOOPATOPHBIH C
nepkaTeneM,
ITUHAMOMETp, HUTb,
lIeHTa MepHas,
imucT Oymaru,
rpy3, IEKTPOHHBII
CEKYHIOMEp
9/8 | Pemenue 3amau no teme «KnuHemaTuka.
10/9 | KonrpospHas pabota Ne 1 "Kunematuka'.

Junamuxa (8 uacos)

11/10

B3aunmoneiictBre Ten B mpupoe. SABieHne
nHepuyu. MlHepunanpHas cucrema orcuera.
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ITepBoiii 3akoH HproTOHA.

12/11 | TloHsiTHE CHIIBI KaK MEPbI B3aMOICHCTBHUS
Tei. Pemenue 3amay.

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

14/13 | llpuHuun oTHOCcUTENbHOCTH [ amuiest.

15/14 | SIBnenue taroreHus. [ paBUTAIHOHHBIC
CHJIBI.

16/15 | 3akOH BCEMUPHOTO TSTOTCHUSI.

17/16 | IlepBast kocMHuUecKas CKOpocTh. Bec Tena.
HeBecoMocTh 1 eperpysKu.

18/17 | Cunel ynipyroctu. CHibl TPEHHUSL. dpoHTaTbHAs

lmaGoparopHasi pabora
«3yuenne nBUKEHUS
TeJsa Npu JeMCTBUU CUJIIbI
TPEHUS»: NEPEBSIHHBIN
OpycoK,HAa0Op TPY30B,
MeXaHUUYECKasi CKaMbs,

ITUHAMOMET]
3axonwvl coxpanenus (7 yacos)
19/18 | Ummynbc MaTepuaibHOW TOUKU. 3aKOH ®poHTanbHad
COXpaHEHUS UMITYJIbCA. nabopatopHas pabora
«HccnenoBanue ynpy-
roro u HEyInpyroro
CTOJIKHOBEHUS TEI»:
[AJTAHIPHI
MeTajuTn4ecKue (aako-
MHUHHUEBBIN U CTAJbHOMN),
HUTD, MJIACTUJINH, IITa-
TUB J1a0OPaTOPHBIN ¢
JIep>KaTeseM, JUHEHKa
20/19 | PeakTuBHOE ABMKEHKE. Pemenne 3ana4
(3aKOH COXpaHEHUs UMITYJIbCa)
21/20 | Pabora cuinbl. MomHocTs. Mexannueckas
DHEPTHUs Tela: MOTeHIUAIbHAS 1
KHHETHYECKasl.
22/21 | 3aKOH COXpaHEHUS YHEPTUU B MEXaHHKE.
23/22 | Jlabopatopnas pabora Nel. «M3ydenue UlaGopaTopHas pabora Ne

3aKOHA COXPaHEHUS] MEXaHUYECKOM
DHEPrUm».

2 «M3ydeHne 3aKoHa

COXPAaHEHUS SJHEPTUM:
NPYKUHA KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 mt.), mraTus

71a60paTOPHBIH C
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JCPKATCIICM, JIMHEHNKa

24/23 | O6o0mnaromiee 3ansarue. Perenue 3amad. 1

25/24 | KontposbHas padota Ne 2. "JIuHaMuka. 1
3aKOHBI COXpPaHEHUsl B MEXaHUKe'.

Mouaexkyasipuas pusuka. Tepmogunamuka (20 yacos)

OcHO8bL MONIEKYIAPHO-KUHemuyeckou meopuu (6 4acos).

26/1 | Crpoenue BeuiecTBa. Mosiekyna. OCHOBHBIC 1
nonoxkeHuss MKT. DkcniepumeHTanbHOe
JI0KA3aTeJIbCTBO OCHOBHBIX MOJIOKEHHI
MKT. BpoyHOBCKO€ JIBUKEHUE.

27/2 | Macca monekyn. KonuuecTBo BelecTna. 1

28/3 | Pemrenue 3a1a4 Ha pacyeT BEJIUYHH, 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 | Pemenue 3a1au Ha Temy «TermaoBoe 1

JABVKCHUC MOJICKYJI»

Temnepamypa. dnepaus meniooeo 08udxceHus Moaexyi (2 uaca)

32/7

Temnepatypa. TeraoBoe paBHOBeCHE.

1

33/8

AoOcomoTHas Temriepatypa. Temneparypa —
Mepa Cpe/IHeH KHHETUYECKON SHEPTHH
JABVOKCHUA MOJICKYJIL.

1

ypa6H€H1/l€ COCMOoAHUA UOeabH020 2a3a. I a306vble 3aK0OHbI (2

uaca)
34/9 | YpaBHEeHHE COCTOSIHUS UACATBHOTO Ta3a. 1
I'a30BbI€ 3aKOHBI.
35/10 | JIaboparopras padora Ne2. «OmbITHas 1 ITaGopartopnas paGora Ne

npoBepka 3akoHa [ eii-JIroccakay.

3 «OKkcnepuMeHTaNbHas
MmpoBepka 3akoHa ['ei-
UTroccaka»: naT4mk
aBJIEHUS, JaTUYUK
TeMIeparypsl, ITaTUB,
COCYJ1 1 IEMOHCTpaLUU
ra30BBIX 3aKOHOB,
IMUHEKa, COCy[ ¢ TEMION
BOJIOM, COCYJ C XOJIOJHOMN
BOJOM

Bzaummnwie npespawenus scuoxocmeui u 2azos. Teepovie mena (3

yaca)

36/11

Hacepiennsii nap. 3aBUCMMOCTD AaBJICHUS
HACBIIIEHHOTO 11apa OT TEMIIEPATYPBI.

1

®poHTanbHasA

nabopaTopHas paboTa
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Kunenune. Mcnapenue »XuaKkocTei.

«3mepenue
BIIAXKHOCTH BO3AYyXa»:
JIaTYUK TEMIIEPATYPHI,
TEpPMOMETp, MapJis,
coCyJ ¢ BOJOU

37/12

BaaxnocTts BO3/1lyXa U €€ UBMCPCHUC.

38/13

Kpucrannmaeckne u amopHbIe Tea.

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | Buyrpennss sueprus. Pabora B JemoHcTpanus
TEPMOJIMHAMHUKE. «M3meHeHue
BHYTPECHHEH dHEpruu
TeJla P TPCHUU U
yaape»: 1aT4uK
TeMIIepaTyphl, BE
JIOCKH, JIBE CBHHIIOBBIC
MIJIACTUHKH, MOJIOTOK
40/15 | KonuyecTBo TEIUIOTHL. Y eJibHAs
TEIMIIOEMKOCTD.
41/16 | I1epBblii 3aKOH TEPMOAMHAMUKH. PemieHue
3a1au.
42/17 | HeoOpaTHMOCTH MPOIECCOB B MPUPOJIE.
Pemenne 3anau.
43/18 | IMpuniun aeiictBus u KITJ] TermioBbix
JIBUTATEJICH.
44/19 | TloBTOPUTENBEHO-0000IIAOIIHIA YPOK TIO
Temam «MonekynsipHas hu3mkKa.
TepmoanHaMHKay.
45/20 | KontponbHas pabora Ne 3.

«MonekynspHas ¢puzuka. OCHOBBI
TEPMOJTUHAMUKN.

OCHOBBI 2J1eKTPOAUHAMUKH (22 yaca)

Onexmpocmamuxa (9 uacos)

46/1 | Yro takoe snekTpoauHamuka. CTpoeHue
aToMma. DJIEKTPOH. DJIEKTPUUECKUH 3aps U
DIIEMEHTAPHBIE YaCTHUIIBL.

47/2 | 3akOoH COXpaHEHHS AIIEKTPUIECKOTO 3apsiia.
3akoH KyioHa.

48/3 | Pemenue 3aqa4. 3aKOH COXpaHEHUS
HIIEKTPUYECKOTO0 3apsiia u 3akoH KymoHa.

49/4 | Dnextpudeckoe mose. HanpspkeHHOCTh
anekTpuyeckoro nois. [Tpunmun
Ccynepno3uiuu nojeu. Pemenne 3amay.

50/5 | CunoBble JIMHUM SIIEKTPHYECKOTO TOJISL.
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Penrenue 3amau.

51/6 | Pemrenue 3a1a4 Ha IPUMCHEHHE 3aKOHA 1
Kynona, npuHIuna cymneprio3uiiny, 3aKkoHa
COXPaHCHHS YJICKTPUUYCCKOTO 3apsijia.

52/7 | [loreHuManbHast SHEPTHUS 3aPSHKSHHOTO Tela 1
B OJTHOPOJTHOM 3JICKTPOCTATHYECKOM TOJIE.
53/8 | [ToTeHIMAT 3JCKTPOCTATHYUECKOTO TOJISI. 1

Paznocth noreHiumanoB. CBs3b MEXKIY
HaIPSKEHHOCTBIO MOJISI U HAPSKEHUEM.

54/9 | Konpencaropsl. HazHaueHue, ycTpOUCTBO 1
BU/IBL.

3axonvl nocmosinno2o moxa (8 uacos)

55/10 | Daexkrpuyeckuii TOK. Y Ca0BuS, 1
HEOOXOIUMBIC JJIsI €r0 CYIICCTBOBAHHUSI.

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

TOKa B MMPOBOJTHUKE OT
HaIPSKEHUS»: JaTIHK
TOKa, JaTIHK
HaIPSKEHUS, PE3UCTOP,
peocTaT, UCTOYHHK
MUTaHUS, KOMIUICKT
MPOBOJIOB, KJIFOY

57/12 | JlabopatopHasi pabota Ne3: «3y4enue 1 UlaGopaTopHas pabota Ne
MIOCJIEIOBATEBHOTO U TApAIIJIETEHOTO 4 «3yueHue
COETMHEHUS TIPOBOHUKOBY. MapasieabHOTO U

MOCJIEI0BATEILHOTO
COeTMHEHHUS

MPOBOJHUKOBY: TaTUYUK
TOKa, JaTYHK
HATPSDKEHUS, aMIIEpMETP
MBYXIpEAEIbHBIMN,
BOJITMET]
MBYXIpeAEIbHBIMN,
[PE3UCTOPHI, UCTOYHUK
MATAaHUS, KOMIIJIEKT
MPOBOJIOB, KJTIOY

58/13 | PaboTta 1 MOIIIHOCTE MTOCTOSIHHOTO TOKA. 1 ®poHTanbHas
nabopatopHas paborta
«3mepenune paboThl U
MOIIIHOCTH
AIEKTPUUECKOTO TOKaY:
JaTYUK TOKA, JaTUHK
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HaIpPSKCHUS,
aMIiepMeTp
JIBYXIIpeACIbHBIN,
BOJIbTMET]
JNIBYXIIpeAEeIbHBIN,
JaMII04YKa, UCTOYHUK
MUTAHUS, KOMIIJIEKT
MIPOBOJIOB, KJIIOY

59/14 | DnekrpoaBmkKymas cuiaa. 3akon Oma s
TIOJTHOM LEIH.

60/15 | JTaboparopuas padora Ne4. «M3mepenue UlaGopaTopHas pabora Ne
OJ1C 1 BHYTPEHHETO CONPOTUBIICHUS S«U3mepenne DAC u
HCTOYHUKA TOKa. BHYTPEHHETO COMPOTUB-

ITEHUsI ICTOYHUKA TOKA»:
MaTYMK TOKA, TaTUUK Ha-
MPSDKCHUS, aMIICPMETP
MBYXTIpEEIbHBIN,
BOJIETMETP
MBYXTIpEEIbHBIN,
PE3UCTOP, HCTOTHHUK
MUTAHUS, KOMIIJIEKT
MMPOBOJIOB, KITIOY

61/16 | Pemenue 3a1a4 (3aKOHBI [IOCTOSSHHOI'O
TOKA).

62/17 | KonrponbHas pabota Ne 4. "3aKoHbI

IIOCTOSAHHOI'O TOKa.

DnexmpuyecKuti mox 6 pa3iuyHulx cpedax (5 uacos)

63/18

DneKTpuuecKas MpOBOJUMOCTD PA3IIUYHBIX
BEIIECTB. 3aBUCUMOCTb CONPOTUBIICHUS
IIPOBOJHMKA OT TEMIIEPATYPBHI.
CBepXNnpoBOIUMOCTb.

64/19

DNeKTpUYECKU TOK B OITYIPOBOJHHUKAX.
IIpuMeHeHne moynpoBOTHUKOBBIX
npuOOpOB.

65/20

DNEeKTPUYECKUI TOK B BaKyyMe.
DJeKTpOHHO-TTy4YeBas TpyOKa.

66/21

DJIEKTPUUYECKUH TOK B )KUAKOCTAX. 3aKOH
AIEKTPOIIMU3A.

67/22

DJIEKTPUYECKUI TOK B Ta3ax.
HecamMocTossTenbHBIN U CaMOCTOATEILHBIN
paspsibl.

IToBTO

enme (1 yac)

68/1

IloBTOpEHUE.
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\
TeMaTnuyeckoe MIIAHNPOBAHUE
11 xaacc (68 yacoB 2 4/B HemeN10)
Ne TEeMa KoimuecTBo KoHnTpoJbHbie JlabopaTopHbie paboThl
4acoB padoThI
1 OCHOBBI 2JIEKTPOIUHAMUKHU 11 1 2
(mponomxenue 10 kiacca)
2 Konebanus u BOJTHBL. 29 2 2
Orntuka.
3 KsanToBas ¢pusuka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpEeHUE 6
UTOr0 68 4 4
Kanennapuo-rematudeckoe miaanuposanue 11 kiace
Ne Tema ypoka Koumnuect HUcnonb3oBanue Mpumeyanue
n/n BO 4aCOB obopyroBanus
1. OcHOBBI JIEKTPOTHUHAMUKH (poxoJkenune 10 11
KJacca)
1 MaruuTtHoe oJie, ero CBOMCTBA. JemoHcTpanus

«M3mepenue noist
IMOCTOSTHHOTO MarHUTa»:
JTaTYUK MarHUTHOT'O
MTOJIST, TOCTOSHHBIN
MarHUT IOJOCOBOH.
JemoHcTpanus
«M3mepenue nois
BOKPYT IPOBOJIHUKA C
TOKOMY: JaTYUK
MarHUTHOTO IIOJIS, ABa
IITaTHBa, KOMIUICKT
MPOBOJIOB, UCTOYHUK

TOKa, KJII0Y

2 MarsHuTHo€ o€ MOCTOSIHHOTO 3JEKTPUUECKOTO

TOKa.
3 JelicTBre MarHUTHOIO IOJIA HA IIPOBOJHUK C

tokoM.JIabopaTtopras pabora Nel.

«HabmromeHue neicTBrUS MATHUTHOTO TOJIS Ha

TOK».
4 JleiicTBME MarHUTHOTO MOJISl HA JIBHOXKYIIIAKCS

SHCKTpI/I‘leCKI/Iﬁ 3apsan.
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5 Pemenue 3amad o Teme «K MarHUTHOE II0OJICY.
6 SIBnenue 3eKTPOMarHuTHON MHAYKLIMH.
MaruuTHBIN MOTOK. 3aKOH AJIEKTPOMAarHUTHOU
WHIYKITUH.
7 Hanpagnenue nnaykimonnoro Toka. IIpasuio
Jlenma.
8 Camounnykuus. MTHIYKTUBHOCTD.
9 JlaGoparopHas pa6u0Ta Ne2. «M3yuenue siBaeHus aGopaTopHas paGota Ne
ANEKTPOMArHUTHOU HHIYKIUW. 2 «3akon dapases.
SABnenne
PIIEKTPOMATHUTHOM
MHIYKIUU»: JaTYUK
HaNpsOKECHUs, JaTYUK
MArHUTHOTO MOJIA,
NMMHENKa, KaTylIKa-
MOTOK, HOCTOSIHHBIN
TMOJIOCOBOM MarHuT,
TpyoOxa u3z [I1BX,
[KOMILIEKT IIPOBO/JIOB,
IITAaTUB C AEpKATEIEM
10 DIeKTPOMarHuTHOE TI0JIE.
11 KontponbsHas padora Nel. «MarautHoe moire.

9H€KTpOMaFHI/ITHaH HWHIOYKIUSD.

2. Kose0anusa u BoaHbl. OnTHKAa.

29

12 CBoOoHbBIC U BEIHYXICHHBIC
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.
13 KonebarensHsriii koHTYD. [IpeBpamienne
SHEPIUH MPH AEKTPOMATHUTHBIX KOJICOAHUSIX.
14 [lepeMeHHBIN 3JEKTPUUECKHI TOK. JemoHcTpamus
«3mepenue
XapaKkTEPUCTUK
IIEPEMEHHOTO TOKa»:
JBYXKaHalIbHas
IpUCTaBKa-
ocumuiorpad, 3ByKOBOM
reHeparop, Habop
1po0OBOJI0B
15 | I'eHepupoBaHue 3NEKTPUUYECKON SHEPTHU. JemoHcTpanus
TpaucopmaTopsr. «TpanchopmaTtop»:
JIBYXKaHalnbHas
MpUCTaBKa

ocumuiorpad, 3ByKoBOu
reHepaTop, MHOT00OMO-
TOYHBIN
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Tpa"cdopmaTop, Habop
MIPOBOJIOB

16 Pemenue 3amau mo teme: «TpanchopmaTopsi».
17 TIpor3BOACTBO U UCIIOIL30BaHUE
3JIEKTPUYECKON SHEPTUH.
18 [lepenaua aneKTPOIHEPTUM.
19 DnekTpoMarauTHas BojaHa. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH.
20 [Mpunnun paguoreneoHHON CBA3M.
IIpocrenmuii paiuONPUEMHUK.
21 Panunonokanus. Ilouarue o TeneBuaECHUN.
PazBuTHe cpejCcTB CBS3HU.
22 KonTtponbsHas pabora No2. «DJIeKTpOMarHUTHbIC
KOJICOAHUS W BOJIHBIY.
23 CKOpOoCTh CBeETA.
24 3akoH oTpakeHusI cBeTa. Pemenue 3amay Ha
3aKOH OTpPaKEHHUE CBETA.
25 3akoH npenoMIIeHUs cBeTa. Pemienue 3aga4 Ha
3aKOH TPEIIOMJICHHSI CBETa.
26 | JlaboparopHast pabota Ne3. «3mepenue JlabopatopHas pabora
IIOKa3aTeIs IPCIOMIICHUS CTCKIIAY. No 4((H3MepeHHe
[moKasartes
[IPEJIOMIICHHUS CTEKJIa»:
OCBETUTEIb C UCTOYHU-
KOM CBeTa Ha
3,5 B, uctounuk
MUATAHUA, KOMILICKT
IIPOBOJIOB, LIEIIEBAs
nuadparma, MoayIu-
JUHAD, IJIAHIIET Ha
[LJIOTHOM JIUCTE C
KPYTOBBIM
TPaHCIIOPTUPOM
27 | JIunza. IloctpoeHne H300paskeHust B JIUH3E. UIaGopaTopHas padoTta Ne

S «Onpenenenue
OTITHYECKOM CHIIBI U
(hOKYyCHOTO paccTOSTHHS
coOuparomieil TMH3BIY:
OCBETHTEIH C
MCTOYHMKOM CBETa Ha
3,5 B, uCTOYHHK IHUTa-
HUSI, KOMIUICKT
MPOBOJIOB, IIEJIEeBas
muagparma, sKkpaH

CTaJILHOM,
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HanpaBJsgIoas ¢

M3MEPUTEIbHON LIKAJIOH,

coOuparoIre JMH3HI,

[paccenBarolas JMH3a,

ClIana

«Mopenp npeaMeTa B
enTepe

28 Jucnepcus ceera.

29 Wntepdepennus ceera. Audpakums cera.

30 Tlonapuzanus cBera.

31 Pemtenne 3amau no teMe: «Ontuka. CBETOBLIE
BOJIHBD.

32 Kontponbnas padora Ne3. «Onruka. CBeTOBBIC
BOJIHBDY.

33 [ToctynaTel T€OpUU OTHOCUTENBHOCTH

34 PensgtuBrCTCKUI 3aKOH CII0KEHUSI CKOPOCTEH.
3aBHCUMOCTb YHEPTUH TeJIa OT CKOPOCTHU €T0
JIBIKEeHMs. PensiTuBUCTCKas AMHAMUKA.

35 CBs13b MEXKTy MacCOU U DHEpPrUEH

36 Buasl uznyuenuid. lllkana 31eKTpOMarHUTHBIX
BOJIH.

37 CrieKTpsl U CIeKTpalbHbIe anmnapatsl. Buast
cnekTpoB. CrieKTpaJbHbIN aHATU3.

38 Jlaboparophas padora Ne4. «HaGmronenne
CIUIOLITHOT'O U JIMHEHYATOr0 CIEKTPOBY.

39 WndpakpacHoe 1 yabTpadroieToBoe
W3ITYyYEHHSL.

40 PentrenoBckue myyu.

3. KBanToBas ¢uznka

15

41 DotorddexT. YpaBHeHne DHUHIITEIHA.

42 DOTOHBI.

43 [Tpumenenue Gorosrdhdexra.

44 Crpoenue aroma. OnbiTel Pesepdopaa.

45 KsanToBsie moctynatst bopa.

46 Jlazepsl.

47 CtpoeHue aToOMHOTO sipa. S nepHble CUIIBL.

48 DHeprus CBA3U aTOMHBIX SIEP.

49 3aKOH paJuOaKTUBHOIO pacmaja.

50 Snepubie peakuuu. [enenue anep ypasa.
Ilennble siaepHbIe peakuu. S aepHblil peakTop.

51 IIpumenenne spepHON 3Heprun. buosorndeckoe
NIEHCTBHUE PATMOAKTHBHBIX H3TYUICHUI.

52 Kontponbnas pabora Ned. «CBETOBBIE KBAHTHI.
®Du3nKa aTOMHOTO SIPaY.

53 ®u3uKa 3IeMEHTAPHBIX YaCTUL.
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P®U3UKA

\!Pocm

54 Enunas ¢pusnyeckas kapTuHa MUpa.

55 ®u3nKa U HAyYHO-TEXHUYECKAsi PEBOJIOLIHS.

4. Ctpoenue Bcesennoii 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emis-JIyna.

58 O61ue ceenenus o ComHIie.

59 HcTouHMKY SHEPTrUU U BHYTPEHHEE CTPOCHUE
Comnna.

60 ®dusznyeckas npupoa 3Be31I.

ol Hama I'anakTtuka. [IpocTpancTBeHHbBIE
MacItadbsl HabIrogaemoil Beenennoi.

62 [IpoucxoxneHune 1 3BOMIOLMSA FAJaKTHK U 3BE3I.

6. IloBTOpeHne 6

63 [ToBTOpenue «Kunemarukay

64 [loBTOpeHue «/InHaMuka

65 IToBTOpEHUE «3aKOHBI COXPAHCHUS

066 [ToBTOpEHUE «DNEKTPOCTATUKA»

67 IToBTOpEeHHE «DNEKTPOIUHAMUKAY

68 Htorosoe noBTopeHue

Y‘IEGHO-METOAH‘IECKOE obGecneyeHHue 06pa30BaTeJ’le0F0 nmpounecca.

- Yue6Huk [A.Msakuwes, B.b.ByxoBues, H.H.Corckuit «®usuka» kiaccudeckuii kypc. 10, 11 kuacc» -
Mockga, [IpocBeienue, 2019 1.

- C6opHuk 33jau no ¢usuke 10-11 kiaacc. Kmaccuueckuit kypce. [lapdentoeBa H.A.- M. «IIpocBelieHue»,
2019r.

- Aupaktrueckue matepuannl @usuka 10,11 knacc / A.E.Mapon, E.A.MapoH. - M.: U3naTenbcTBO «/poda»,
2018.

— TeMaTuueckrve KOHTPOJIbHbIE U CAMOCTOSITeNbHbIE Pa6oThl no ¢usuke 11 kuacc / O.U.I'pomuesa. - M.:
N3paTenbcTBO «3K3aMeH», 2018 r.

—  JlozoBeHko C.B, Tpyumuna T.A Peanu3zamus o0pazoBaTeiabHbIX IPOrpaMM M0 (PU3HKE C UCHOIb30BAHUEM
o0opynoBaHus aerckoro texHonapka «llIkonpHb kBanTOpryM» 10-11 kiaccel (yrinyOiaeHHbIH ypoBeHb) — M.
2021

HHTepHeT-pecypchbl

- AnumManuu ¢pusnyeckux o6bekToB. http://physics.nad.ru/

- ’Kusas ¢pusmka: obydaromas nporpamMmma. http: //www.int-edu.ru/soft/fiz.html
- Ypoku ¢usuku c ucnoab3zoBanueM MHtepHeTta. http://www.phizinter.chat.ru/
- ®u3zuka.ru. http://www fizika.ru/

- ®du3uka: KoJIJIeKIHs onbITOB. http://experiment.edu.ru/
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OU3UKA

!'POCTA

du3nka: 3/ieKTPOHHAas KOJJIEKIIUS ONbITOB. http://www.school.edu.ru/projects/physicexp
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