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IosicHuTe/IbHAS 3anUcKa

Pabouass mporpamma ecTecTBEHHOHAYYHOW HAmpaBICHHOCTH MO (U3MKE C MCIOIb30BAHUEM OOOPYAOBAHHSA
nentpa «Toukm pocray s ydebHoro mnpeamera «®Pusuka. bazosbiii ypoBenb. 10 — 11 kiacce» cocraBieHa Ha
ocHoBe:®I'OC COO wu pa3paboraHa B COOTBETCTBHH C:

o denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanmu B Poccuiickoit
denepannmy (¢ U3M. U J01., BeTym. B cuty ¢ 01.09.2020);

e TpeboBanusiMu DenepasbHOrO TrOCYJApCTBEHHOrO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO —OOILEro
oOpazoBanusi (yTB. TpHKazoM MuHHCTepcTBa o00pazoBaHusi W Hayku Poccmiickoii ®Denepanmuun ot
17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnoprom HammoHaibHOrO mpoekra «OOpasoBanue» (yTB. mpesuauymom Cosera npu Ilpesunmente PO
[0 CTPATErMYeCKOMY Pa3BUTHIO M HAIMOHAIBHBIM MPOEKTaM, MPOoTokos oT 24.12.2018 Ne 16);

e [TocymapctBeHHOM mporpammorr  Poccumiickoit ~ @enepaumn  «Pa3zButme  00pa3oBaHUS (yTB.
IMocranoBiennem IlpaButensctBa PP or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «OO0 yTBepKIACHHH
rocyIapCTBEHHOM TporpaMmbl Poccuiickoit deneparun «Pa3Butne 00pa3oBaHus»;

®  ABTOPCKOM IMpOrpaMMoii OCHOBHOI'O o0Iero obpa3oBanus 1o ¢usuke mis 7-9 xiaccop (A. B. Iépeimkun,
H.B. ®unonosuy, E.M.I'yrauk, M., «/Ipoday, 2015 1.);

e  y4cOHBIM IUTAHOM M 00pa3oBaTenbHO# nporpamMmel MOBY COIII c. A63aHORBO;

e MeroauYeckKUMH PEKOMEHJIAIMSIMA TIO0 CO3/IaHUI0 W (DYHKIIMOHHUPOBAHHIO B  00IIe0Opa30BaTEIbHBIX
OpraHu3alMsiX, pACHOJOKCHHBIX B CEILCKOW MECTHOCTH M MajblX Topojax, IIEHTPOB o0Opa3oBaHUs
SCTCCTBEHHOHAYYHOW W  TEXHOJOTWYECKOW  HampaBieHHocTed («Touka  pocta»)  (YTBepKICHBI
pacriopsukeHreM MuHKCTepCeTBa Mpocserienus Poccuiickoit Meneparuu ot 12 supapst 2021 r. Ne P-6).

o  @usuka. Paboune nmporpammel. [Ipenmernas muans yaeoaukoB cepun «Kimaccnaecknii kype». 10 — 11 kmaccsr.
Astop:A.B.IllatannHa.

Peanmzamms pabodelt yaeOHON MPOrpaMMbl OCYIIECTBISETCS C TTOMOIIBI0 yaeOHMKOB: «DPusnka» s 10 u 11xmaccos
muann «Kmaccnyeckuit kypey» aBtopoBl.Sl.Mskumesa, b.b.byxosuesa, H.H.Corckoro, B.M.Yapyruna non penakuneit
H.A.IlapdensTheBoit). M. «IIpocsemenney, 2020.

[IporpaMma onpenensier comepkaHue U CTPYKTYpy ydeOHOro MaTepuaja, IOCIENA0BaTEeIbHOCTh €0 U3YUEHHs], IyTH
(hopMHpOBaHHUS CHCTEMbl 3HAaHUHM, YMEHHH M CIOCOOOB MEATENbHOCTH, Pa3BUTHUS, BOCHUTAHUS U  COLHUAIU3ALMU

YaIxcs.

Coznmanme meHtpa «Touka pocTa» mpenanoyiaraeT pa3BUTHE 00pa30BaTeNbHON WHPPACTPYKTYPHI
o0m1eo0pa3oBaTeIbHOM OpraHu3alliy, B TOM YHCIIE OCHAIEHUE 00IIe00pa3oBaTeIbHON OpraHu3aIim:

1. O60py,[[OBaHI/IeM, cpeacrBaMu O6y‘leHI/I$I 151 BOCIIUTAHUA  JJIA HN3YUYCHUA (B TOM YUCJIC
3KCHepI/IMCHTaJ'II>HOFO) mpeaMcETOB, KypCOB, JUCITUITIINH (MOI[y.TIGfI) eCTeCTBeHHOHay‘lHOﬁ
HAIIpaBJICHHOCTU IIPpU peajin3alliii OCHOBHBIX O6H.I€O6pa3OBaTeJ'ILHLIX nporpamm "



OU3UKA

TOYKA \!Pocm

JOTIOTHATEIHHBIX 0011e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCJIE ISl PACITUPEHUS COJICPKAHUS
yueOHoro npeamera «Dusnkay;

2. o0opymoBaHHMEM, CpeACTBaMH  OOY4YCHHsSI W BOCHHTAHUS JUIA  pealu3alud  Iporpamm
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs €CTECTBEHHOHAYYHOU HaIllpaBIEHHOCTEH;

3. KOMITBIOTEPHBIM M UHBIM OO0OPYJTOBAaHUEM.

[MpodubHBIT KOMITIEKT 00OpynoBaHus oOecrmeunBaeT 3(P(QEeKTHBHOE IOCTHIKEHHE 00pa30BaTEIBHBIX
pe3yNbTaTOB OOYYAIOIIMMHKCS [0 TpOoTpaMMaM ©CTECTBEHHOHAyYHOW HAIMPaBICHHOCTH, BO3MOXHOCTh
yrayOnEHHOTO WM3YYEeHHS OTICIBHBIX MPEIMETOB, B TOM 4YHUCIE Ui (OPMHUPOBAHUS H300pETATEIHCKOTO,
KpEaTHBHOTO, KPUTHUYECKOTO MBINUICHUS, Pa3BUTHS (YHKIIMOHAIHLHOW TPAMOTHOCTH Y OOYYaroIIMXCS, B
TOM YUCJIE €CTECTBEHHOHAYYHOU U MAaT€MaTUYECKOM.

OKCIIEpUMEHT SBISETCS UCTOYHUKOM 3HAHUNW W KpPUTEpUEM MX HUCTUHHOCTUM B Hayke. KoHuenmus
COBPEMEHHOI0 00pa3oBaHMs IOJPAa3yMEBAET, UYTO B Yy4eOHOM OKCIEPUMEHTE BEAYLIYIO pOJb JOJDKEH
3aHATH CaMOCTOSITEJIbHBIN HCCIEN0BATENbCKUI YUEHUYECKHUN DKCIIEPUMEHT. CoBpemeHHbIE
SKCIEPUMEHTAJIbHbIE HCCIEOBAaHUS MO (HU3UKE YK€ TPYAHO MPEACTaBUTH O€3 MCIIOJIb30BAHMSI HE TOJIBKO
AQHAJIOTOBBIX, HO ¥ LU(POBBIX H3MEPUTENbHBIX MpuOopoB. B  denepanbHOM  rocyaapcTBEHHOM
oOpa3zoBatenbHOM cTannapre (manee — PI'OC) mpomnucaHo, YTO OJTHUM U3 YHHUBEPCAIbHBIX Y4eOHBIX

neiictuii (manee — YVY]I), mpuoOpeTaeMbIX yYalIUMHCS, JAOHKHO CTaTh YMEHHE «IIPOBEIACHUS
OTBITOB, TPOCTBIX OKCIEPUMEHTAIbHBIX HCCIEAOBAHMM, TMPSIMBIX UM  KOCBEHHBIX HM3MEpEHUH ¢
WCIOJIb30BAHNEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX TPHOOPOBY.

VY4eOHBI SKCIEpUMEHT 1o (U3uKe, TMPOBOAUMBIA HA TPATUIIMOHHOM oOopymoBanuu (0e3
npuMeHeHHusl TUQGPOBBIX JabopaTopuii), HE MOXET B TMOJHOM Mepe OOECHeUnTh pEeIIeHne BCEX
o0pa3oBaTeNbHBIX 33724 B COBpEMEHHOH mkose. CIOXHBIIAsCS CUTyaluss OOyCJOBIIEHA CYyINIECTBOBAaHHUEM
psna nmpooyiem:

*  TPaJUIMOHHOE LIKOJbHOE 00OPYIOBAHHME U3-3a OIPAHUYCHHS] TEXHUYECKUX BO3MOXKHOCTEH HE
MI03BOJISIET TIPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHMUS;

*  JUIMTENbHOCTh  NpOBelNeHHs  (U3NYECKUX  HUCCIEOBaHMM  HE BcerJga  corjacyerca ¢
JUITUTEIbHOCTHIO YUEOHBIX 3aHSATHII;

*  BO3MOXHOCTH IPOBEACHUS MHOTUX (U3NYECKUX UCCIICIOBAHUI OrpaHUYMBAETCS TPEOOBAHUAMU
TEXHUKH 0€30TaCHOCTH U JIp.

HudpoBas  nmabopaTopusi  KapAUHAJIBHBIM  00pa3oM  HM3MEHSET METOJAUKY M COJAepkKaHHe
OKCIEPUMEHTAJIbHOW JAEATEIbHOCTH M TOMOTAeT pEeUIUTh BBIIIENEpeyrciieHHbie mpobaembl.  Lupokwii
CHEKTp UM(POBBIX JaTUYMKOB IIO3BOJISET Yy4YalIUMCS 3HAKOMHUTBCS €  MapamMeTpaMu  (U3UYECKOTO
SKCIIEPUMEHTAa HE TOJIbKO Ha KAaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C momomibio IuppoBOit
nabopaTopu MOKHO TPOBOAUTH JUTMTENBHBIA SKCIIEPUMEHT Jake B OTCYTCTBHM dSKcrepuMmeHTaropa. [lpu
9TOM U3MEpsieMble JaHHbIE U PEe3yIbTaThl HUX O00pabOTKH OTOOpaKaroTCsl HEMOCPEJICTBEHHO Ha JKpaHe
KOMIIbIOTEpA.

B nmpouecce ¢opmupoBaHMS ~SKCHEPUMEHTAJbHBIX YMEHUH 1O (u3MKe yyaliuics  y4yuTcs
MPEJCTaBIATh HHPOPMALIHIO 00 MCCIeIOBaHUN B YETHIPEX BUIAX:

* B Bep6aJ'ILHOMZ ONHUCBIBATL 3KCIICPUMCHT, CO3daBaTb CIIOBECHYIO MOJCIb OKCIICPUMCHTA,
(bI/IKCI/IpOBaTB BHUMAHHUEC HAa U3MCPICMBIX (I)I/ISI/I‘IGCKI/IX BCIIMYNHAX, TCPMUHOJIOTHUH,
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* B TaOJIMYHOM: 3aMONHATH TAOMHMIBI JAHHBIX, JEKAIIUX B OCHOBE NOCTpoeHUs rpadukoB (mpu
9TOM Y Yy4YallluXCsl BOSHUKAET NEPBUYHOE MIPEICTABICHNUE O MaclliTabax BEJIUYMH);

* B rpadUUecKOM: CTPOUTh TpapuKH TO TaOIMYHBIM JAaHHBIM, YTO TIO3BOJIAET NEpPEHTH K BHI-
JBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXIy (U3MUECKUMH BEIWYMHAMH (TIPH 3TOM YUUTEIh
MIOKa3bIBa€T MPEUMYIIECTBO B BU3YaJU3allMUd 3aBUCHUMOCTEM MeEXAy BeIU- 4YHHAMM, HarsiIHOCTh U
MHOTOMEPHOCTb);

* B aHAIUTUYECKOM (B BMJIE€ MAaT€MAaTUYECKUX YpaBHEHUI): NMPUBOJUTh MaTeMaTHYECKOE OIMCAHME
B3aMMOCBS3U (PU3UYECKUX BEIMYHH, MaTEMaTHYECKOe 0000IIEeHIE OTYIeHHBIX PE3YIbTATOB.

[lepexox K KaXAOMYy OJTaly MpeACTaBIeHHS HHGOpMAIMKM 3aHUMAeT JIOCTATOYHO  OOJIBINOWM
IIPOMEXKYTOK BpeMeHH. besycnoBHo, B 7—9 kiaccax 3TOT Ipoliecc HEOOXOOUM, HO B CTApIIMX KiIaccax 3TO
BpeMsi MOXXHO Obul0O ObI OTBECTHM Ha pelnieHue Oojiee BaXHBIX 3amad. B 3toM maHe uu@posbie
1abopaTopuy MO3BOJISIIOT CYIECTBEHHO SKOHOMHUTH BpeMsi, KOTOPO€ MOXKHO MOTPATUTh Ha (OPMHpPOBAHUE
HCCIIEIOBATENIbCKUX YMEHUI YJalluxcs, BbIPAKAIOMIMXCS B CAEAYIONINX JEHCTBUIX:

*  OMpeeNieHne MPOOJIEMBbI;

* [IOCTaHOBKa MCCIIEJ0BATEIbCKOM 3ajauu;

. IIAaHUPOBAHUC PCIICHUA 3aaa4u,

*  TIOCTPOEHUE MOJENEH;

. BBIJIBUKCHHUE THUIIOTE3,

*  DKCIEpUMEHTAIbHAs MPOBEPKa THIIOTE3;

. AHAJIN3 JAaHHBIX SKCIICPUMCHTOB HJIN H&6J’IIO)I€HI/II7H

*  (dopMynupOBaHHE BBIBOJOB.

[locnennue roapl y ydamuxcs HaOMIOfaeTcs HU3Kas MOTHBAIMS HU3YyYEHUS €CTECTBEHHOHAYUYHBIX
JTUCIUILINH W, KaK CJEJCTBHE, TNaJCHHE KadecTBa oOpazoBanus. [ludpoBoe ydeOHOE 00OpymOBaHHE
MO3BOJISIET YYalllUMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJaMH HCCIIEOBaHUS, NPUMEHIEMbIMH B
HayKe, a YYWUTENI0 — MPUMEHSITh Ha MPAKTUKE COBPEMEHHbIE Menaroruueckue TtexHojoruu. Iloatomy
TJIAaBHOM COCTaBIISAIONICH KoMIuiekTa « Todkoi pocTay sIBISIOTCS U(PPOBHIE JTab0paTopru

VYyebnas nporpamma 10 - 11 kimaccoB paccuntana Ha 136 4 3a nBa ronma u3ydeHus (1o 2 daca B HEJCHIO B
Ka)KJIOM KJ1acce)

[Inanupyemble pe3ybTaThbl OCBOEHHSI YUeOHOI0 NpeaMeTa

«DU3MKa» ¢ ONMCAHUEM YHUBEPCAJIbHBIX YYeOHBIX JeiCTBH, JOCTHUraeMbIX 00y4YarOIIMMUCH
JInyHOCTHBIE Pe3yJbTATHI

JIMYHOCTHBIMM pe3yiibTaTaMu HU3YUYCHUA IMPEAMCTA «Dus3nKa» SBISIOTCS CIICAYOIIUC YMCHUA:

1. 0CO3HaBaTb CAUWHCTBO M MECJIOCTHOCTb OKpYXKaromiero wMupa, BO3MO>XHOCTH €r0 IIO-
3HaBAEMOCTH U OOBICHMMOCTH Ha OCHOBE ,I[OCTH)KGHHI;’I HayKH. ITocTenenHo BBICTPAaUBAaTb
cOoOCTBEHHOE OCJIOCTHOC MHUPOBO33PCHUC!

L4 BLIpa6aTHBaTb CBOHM COOCTBEHHBIE OTBETHI HA OCHOBHEIE >KM3HEHHBIE BOIIPOCBI, KOTOPLIC
CTaBUT JUYHBIN KU3HEHHBIN OIIBIT,

L4 YUYUTHCA NPU3HABATH NPOTHUBOPCUHUBOCTL U HGSaBepH_IéHHOCTL CBOUX B3IJIAA0B Ha MHD,
BO3MOXXHOCTBb UX U3BMCHCHUA,

L4 YUYUTHCA HUCIOJIB30BATh CBOU B3TJIAAblI HA MUD IUIA 0OBsICHEHHS Pa3INYHBIX CHTyaHHﬁ,

peuicHrd BO3HUKAIOIIUX r[po6neM " HU3BJICUCHUS KU3HCHHBIX YPOKOB;
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OCO3HABaThb CBOM HWHTEPECHl, HAXOAUTh M M3y4aTh B YUEOHMKAX MO pa3HbIM MpeaMeTam
MaTepuall, UMEIOIIUNA OTHOIIEHHE K CBOMM HHTepecaM. lcmonb30BaTh CBOM HHTEPECHI IS
BbIOOpA MHIAMBHyaIIbHON 00pa30BaTeNbHON TPACKTOPHHM, MOTCHUHAIBHOW Oymaymiel mpodeccuu u
COOTBETCTBYIOIUIETO NMPOGHILHOTO 00pa3oBaHus;

nproOpeTaTh OMBIT YJ4acTHs B JelaX, MPHHOCSIIUX IOJIb3Y JIIOJISIM;

OIICHUBATh XU3HCHHBIC CUTYallUd C TOYKH 3peHHs 0e30MacHOro oOpasa KM3HH U COXPAaHEHUS

3I0POBbS.. YUHTBCS BBIOMPATh CTWIb TIOBEJCHHS, IPUBBIYKH, OOCCIICYMBAIONINEe Oe30MacHblid 00pa3
KU3HU M COXPAHEHUE CBOETO 37I0POBbs, a TaK)Ke ONM3KUX JIIOJCH U OKPY)KAIOIIUX;

5.

OLICHUBATh JKOJIOIMYECKUH PHUCK B3aMMOOTHOLIEHHWH 4YesoBeka W npupozasl. dopmu- poBaTh

9KOJIOTMYECKOE MBILIUICHHE: YMEHHE OLEHUBATh CBOIO JESTEIBHOCTh U MOCTYNKHU APYTUX JIIOJEH C TOUKH
3pEHMsI COXPAHEHUS OKPYXKAIOLIEH CpeJibl.

MeTaHpe}]MeTHbIe pe3yJbTaThbl

MertanpeaMeTHBIMU pe3yibTaTaMu H3ydeHus npeamera «Dusukay» ssiugercs dopmupoanue YVY/I.

PeryasituBubie YY /|

CamocTosaTenbHO 0OHapyXHBaTh U (QOPMYIHpPOBaTh MpodIeMy B KIAaCCHOW M MHIMBUIY-
ATHHOW y4eOHOU NIeATeTLHOCTH.

BeiBUTaTh BepcHM pEIICHUs MPOOJIEMbI, OCO3HABATh KOHEUHBIN pe3yabTaT, BEIOMpATh U3
MPEUTOKEHHBIX CPEJCTB U MCKATh CAMOCTOSITEIIFHO CPEJICTBA TOCTHIKCHUS IICITH.

CocraBnarh (MHAWNBUIYATBLHO WJIM B TPYIINE) TUTAH PEIICHHS MPOOIEMBI.

PaboTas mo mpemioxkeHHOMY W (MJIM) CaMOCTOSATEIHLHO COCTABJICHHOMY IUIaHY, MCIIOJIb30-
BaTh Hapsy C OCHOBHBIMU CPEJICTBAMU U JIOTIOJHUTEIbHBIC: CIIPABOYHYIO JIUTEPATYPY,
(dbuzmveckue mpudOPbI, KOMIBIOTEP.

[1nanupoBaTh CBOIO MHIMBUAYAJIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaGortath Mo caMOCTOSATENBHO COCTaBICHHOMY ILJIaHY, CBEPSSICh C HUM U LENbIO JIEATEIbHOCTH,
UCIIPAaBJISAsl OLIMOKH, UCIIOJIb3YSl CAMOCTOSITENIbHO M01I00paHHbIE CPECTBA.

CaMocCTOATEIHLHO OCO3HABATh MPUYHMHBI CBOETO yCIleXa WM HeycleXa M HaXOJUTh CIOCOOBI
BBIXOJ]a U3 CUTYyallUU Heycrexa.

YMeTh OLIeHHUBATh CTENEHb YCIEIIHOCTH CBOEH HHIMBUIYalIbHOW 0Opa3oBaTeNbHON Jes-
TEJIbHOCTH.

JlaBaTh OIICHKY CBOMM JIMYHOCTHBIM KaueCTBaM U YepTaM Xapakrepa («KakoB s»), ONPEIeNsTh
HAMpPAaBJICHUS CBOETO PAa3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJAO CAETATH)).

Ilo3HaBaTenbHble YY /I

AHanu3upoBaTh, CPaBHUBATH, KIACCH(PUIUPOBATH M 0000IIATh W3y4EHHBIC MOHSITHS.
CTpouTh IOTHYHOE pacCyXJICHNE, BKIIIOYAIOIIEe YCTAHOBICHNE IPHYMHHO-CIICICTBEHHBIX
CBSI3CH.

[IpencraBnsaTs nHGOpPMALMIO B BUJE KOHCIIEKTOB, TaONIHUL, CXeM, IrpaduKOB.
ITpeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJAHOTO BUJAA B JPYroil M BBIOMpaTh YA0OHYIO A cels
¢bopmy ukcanuu U npencTaBaeHUs HHPOPMALIUH.

Vcnonp30BaTh pa3inuHble BUBI UTEHHS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMHUTEINIBHOE,
MIOMCKOBOE), IPUEMBI CIYIIAHUS.

CamoMy co3/1aBaTh UCTOYHHMKHM MH(OpPMAIMM Pa3HOTO THUIA U JJIS pasHbIX ayAUTOpHil,
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coOnrofarh mpaBuia WHPOPMAITMOHHON OE30MaCHOCTH.
o YMeTh UCHOJIL30BATh KOMIIBIOTCPHBIC © KOMMYHUKAIIMOHHBIC TCXHOJIOTMHU KaK HHCTPYMCHT JJIA
JTOCTHKCHUS CBOMX IICIICH.
e VYMerh BHIOMpATH aJCKBATHBIC 33j[a4e MPOrPaMMHO-aNIapaTHbIE CPEACTBA U CEPBHCHI.
IIpexmernbie Y'Y/

[Ipu oOyuyenun ¢u3HKe AEATENBHOCTh, CBS3aHHAS C MPOBEICHHEM (PH3UYECKOTO HKC-TIEPUMEHTA,
OKa3bIBaeTCsl KOMIUIEKCHOM. OHa BKIIOYaeT B ce0sl pAld JTaloB: IUIAHUPOBAHUE, MOJIEIUPOBAHUE,
BBIJIBIDKEHUE THUIOTE3, HAOII0JAeHUEe, Toa00p TpHUOOPOB H TMOCTPOCHHUE YCTAHOBOK, H3MEPEHHE,
npeAcTaBieHne W o00oO0menne pe3ynbTaToB. JlJI1  OCBOEHMSI YKa3aHHBIX dTaloB  IMPUMEHSETCS
AKCIEPUMEHTAJIbHBIA METOJl U3Y4eHUs (PU3HUECKUX sBJIe- HUH U MPOLIECCOB.

IIpn noaroroBke ywamuxcs 11 xmacca k cmaue EI'D mno Qusuke cienyer copmupoBaTth y HHUX
YMEHHE peliarh 3KCIEpUMEHTalbHbIE 3aJadd. B mporecce HX BBINOJIHEHHS MOXHO  IMOBTOPHUTH
3HAYUTENIbHBIN 00BEM MPOMACHHOTO y4eOHOTO Marepuara.

[IpuMep SKCIIEpUMEHTAIBHOTO 3aJaHMS

3akpenure k€100 B IITATHUBE M YCTAHOBUTE HAKJIOH k€100a TakuM 00pa3oM, 4TOOBI HIApUK MPOXOINIT
BCIO JUTHHY X€1100a.

Hcnonws3yss mMeromue 3HaHUS, OMpPEAENUTe: a) YCKOpEeHHE Mapuka; 0) CKOpPOCTh IIapu- Ka B KOHIIE
xénoba.

VYkaxnuTe, Kak H3MEHSIOTCS CIeAyromue (u3ndecKkue BEIWYMHBI NP JABIKCHHH IApUKa BBEPX I10
xk€no0y: a) CKOpocTh, ©O) YCKOpeHHE; B) TMOTCHIMAJIbHAS DSHEPrus; T') HUMIIYJIbC, J) KHHETHYECKas
SHEPTHsl; €) TOJIHAsg MEXaHW4YecKash SHEpPrusi B peajbHBIX YCIOBUAX (C y4€TOM TpEHHs); K) IMOJTHAsS
MEXaHUYeCKass SHEPTHsI B UACATBHBIX YCIOBHIX (0e3 yuéra TpeHwus ).

Pemenne skcnepuMeHTaIbHBIX 33724 (POPMHUPYET y y4allUXCs CIEAYIOLIUE YMEHHUS:

L4 IIpOBOAUTDH Ha6J'IIOI[eHI/Iﬂ N OIIUChIBATHh HX,

L4 3aaaBaTb BOIIPOCHI U HAXOJAUTH OTBCTHI HAa HUX OIIBITHBIM HYTéM, T. €. IIJIIAaHUPOBATH BBIIIOJIHCHUE
HpOCTCfIH.IHX OIIBITOB,

L4 IIPOBOAUTE NPAMBIC USMCPECHUA IIPH ITOMOIIU HanOoJIee YacTo HCIIOJIB3YEMBIX HpI/I60p0B;

o NPECTaBIATh PE3Yy/IbTaThl U3MEPEHUN B BUJAE TaOJIMII;

JienaTh BBIBOJBI HA OCHOBE HAOIIOACHUM;

HaXOJUTh MPOCTEHIINE 3aKOHOMEPHOCTH B MPOTEKAaHUU SBJICHUH M OCO3HAHHO HCIOJIb30BATh
UX B [IOBCETHEBHOM XU3HH, COOJIIOJasi pa3yMHbIE MPAaBUIa TEXHUKK O€30MacCHOCTH U
IIPOrHO3UPYS MOCIEICTBUS HENPaBUIbHBIX ACHCTBUI.

Beimonnenue  naGopaTtopHbIX  pabOT  (QU3MUYECKOrO  MpakTHMKyMa JOJDKHO  OBITh  CBSI3aHO €
OpraHu3aleil CcaMOCTOSITEIbHOW M TBOPYECKOM JIEATENBbHOCTH ydalmuxcs. Bo3MOXXHBIM  BapuaHT
UHAMBUIyAJIN3alUu pabOThl — 3TO MOAOOP HECTaHJIAPTHBIX 3aJaHUN TBOPYECKOTO XapakTepa, Hampumep
MIOCTAaHOBKAa HOBOM J1abopaTopHON paboThl. OpUTrHHAIBHOCTh Ta- KOTO 3a/IaHUs 3aKIH0YaeTcsl B TOM, YTO
yyaluiicsi MepBbIM COBEPIIAET ONpe/esIEHHbIE JEHCTBUS MO BBINOJHEHHIO JabopaTopHblil pabotel. [lpu
9TOM pE3YJIbTaT €ro 3KCIEPUMEH- TaJIbHOM JAEATEIbHOCTU IIEPBOHAYAIBHO HEU3BECTEH HHU €My, HHU
YUUTEIIO.

®akTUYECKH 31eCh MMPpOBCPACTCA HC CTOJIBKO 3HAHUC KaKoro-Jmoo (1)I/I3I/IIIGCKOI‘O 3aKO- Ha, sBJICHUIA
HJIM TIponecca, CKOJIbKO CIIOCOOHOCTH yqalerocst K MOCTaHOBKE U BBIINIOJIHE- HUIO (I)I/I?»I/I‘ICCKOFO
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skcriepuMenTa. [IpoBeast cepuro HEOOXOIUMBIX U3MEPEHMM M BBIYHMCIICHHWN, OH OIEHMBAET MOTPEIIHOCTU
W3MEPEHUN U, €CJId OHU HEAOIMYCTUMO BEJIUKH, HAXOJIUT OCHOBHBIE HCTOYHUKH OHIMOOK M MHpoOyeT ux
YCTPAHUTb.

Jpyrum ydamuMcs Kilacca MOXHO IPEUIOKUTh WHAMBUAYAIbHBIE 3aJaHUS HCCIENOBATEIbCKOIO
XapaKTepa, B XOJE BBINOJHEHUS KOTOPBIX OHU I0Jy4YaT BO3MOKHOCTb OTKDBITH HOBBIE, HEU3BECTHBIC
3aKOHOMEPHOCTH WM Jaxe co3jiaTh uzoOpereHue. CaMOCTOSATENbHOE OTKPHITHE H3BECTHOTO B (DU3UKE
3aKOHA WM «H300peTeHre» cnocoda W3MEpeHus (HU3M- YECKOW BEITUYMHBI SIBISCTCS OOBEKTUBHBIM
JI0Ka3aTeIbCTBOM CIIOCOOHOCTH yYalIMXCS K Ca- MOCTOSITEIbHOMY TBOpPYECTBY. B pesynbpTare Takoii
NESITEIbHOCTH Y HUX (QOPMUPYETCS] YBE- PEHHOCTh B CBOUX MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTSIX.

B mpouecce 3KCHepUMEHTaNbHOIO HCCIENOBaHUS (PU3NYECKUX SIBJIEHUHM (MpoleccoB) U 00001IEeHUS
IMOJIYYCHHBIX PE3YJIbTATOB YJAlIUECAd JOJKHBI HAYUUTLCH:

J YCTaHaBIMBATh (DYHKLIHMOHAIbHYIO CBS3b M B3aMMO3aBHCHUMOCTH SIBJICHHI (IIPOLIECCOB);

. MOJIENTUPOBATh SIBJIEHUS (TPOLIECCHI);

J BBIJIBUTaTh TUIOTE3bl, SKCIEPUMEHTAIbHO NMPOBEPATh MX U HUHTEPIPETUPOBATH MOJIYYEHHBIE
pe3yibTaThl;

J n3y4arh (U3MUECKHe 3aKOHbl M TEOPUH, YCTAHABIMBATh TPAHUIIBI UX MPUMEHHMOCTH.

KommyHnukatusHbie YV /]

° OtcTauBasi CBOIO TOUKY 3pPEHMsI, IPUBOAUTH apryMEHThl U MOJATBEPXKJIaTh UX (haKTaMu.
. YMeTh B IMCKYCCHM BBIJBUTATh KOHTPAPIYyMEHTHI, Mepedpa3upoBaTh CBOIO MbICIb (Biaje-
HUE MEXaHHU3MOM DKBHUBAJICHTHBIX 3aMEH ).

YYHUTbCS KPUTUYHO OTHOCHTHCSA K CBOEMY MHEHHIO, YMETh NpHU3HABaTh OIMMOOYHOCTH CBOETO
MHEHHS U €r0 KOPPEKTUPOBATb.
° Paznmyath B MUCHBMEHHOW M YCTHOW peud MHEHHE (TOYKY 3pEHHs), J0Ka3areiabCcTBa (apry-
MEHTHI, (DaKThI), TUIIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3IJISHYTHh Ha CUTYAIlMIO0 C MHOMW IMO3WIUU W JIOTOBAPHBATHCS C JIIOABMH, TPUICPIKH-
BAOIIUXCS UHBIX TOYCK 3PCHUSI.

IIpenmeTHble pe3yJibTATHI

BoinyckHUK HayduTCSA:

J JNEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MHUpaA, B PAa3BUTUH COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPaKTUYECKOI
JeSITeNIbHOCTH JIFO/ICH;

. JEMOHCTPUPOBATh Ha MPUMEpax B3aUMOCBS3b MEXIY (DU3UKON M IPYTMMH €CTeCTBEHHBIMH
HayKaMH;

®  YCTaHaBIMBAaThb B3aUMOCBS3b E€CTECTBCHHO-HAy4YHbIX SIBJIEHUH W  NPUMEHATh  OCHOBHBIC
¢u3nyecKue MoJIeNU AJIsl UX OIUCAHUSA U OOBSCHEHHUS;

®  JCNOJIb30BaTh HMHPOPMALUIO (U3NYECKOTO COJEpKAHUS TPH pEIIeHUH YYeOHbIX,  HpPaKTU-
YEeCKHUX, MPOEKTHBIX W UCCIENOBATEIbCKUX 3a7ad, UHTErpUpysd HHPOPMALUIO U3 PA3TUUYHBIX
HCTOYHUKOB U KPUTHUECKU €€ OLIEHUBAS;

® paznMuaTh W YMETh MCIIOJIb30BaThb B  Y4EOHO-HCCIENOBATENbCKOM  JESATEIBbHOCTH  METOBI
Hay4YHOTO MO3HaHMA (HaONIOJeHHEe, ONMMCAHUE, U3MEPEHHE, SKCIIEPUMEHT, BBIIIBUKCHUE THUIOTE3HI,
MOJICIUPOBAaHUE U Jp.) U (POpPMBI HAYYHOTO MO3HaHUSA ((aKThl, 3aKOHBI, TEOPUM), AEMOHCTPHUPYS
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Ha MpUMepax UX PoJib U MECTO B HAyYHOM IO3HAHUH,

MIPOBOJIUTH MpPSMbIe M KOCBEHHBIE M3MEHEHUS (DM3NYECKUX BEIMYUH, BHIOMpAs M3MEpH- TelIbHBIC
npuOOpsl ¢ y4ETOM HEOOXOIMMOW TOYHOCTH HM3MEPEHMM, IUIAHUPOBATh XOJ U3MEPEHUH, MOIydaTh
3HaYCHWE W3MEPSIeMO BENIWYMHBI M OLEHUBATh OTHOCUTEIBHYIO IOTPEIIHOCTh MO 3aJaHHBIM
dbopmyam;

MIPOBOJIUTh HCCIICOBAHUS 3aBHCHMOCTEH MEXIy (HU3NYECKUMHU  BEIHMYMHAMH: TPOBOJWUTH
U3MEpEHUsl U OIpEeNeisITh Ha OCHOBE MCCJIEIOBAaHUS 3HAUEHUE MapaMEeTpOB, XapaKTepU- 3YIOIIMX
TaHHYIO 3aBUCHMOCTh MEX[Y BEIMYMHAMH, U JETaTh BBIBOJ C YYETOM MOTPEHIHOCTH M3MEPEHHIA;
WCIONB30BaTh Ui ONHMCAaHUS XapakKTepa TMPOTEKaHHWs (U3NYECKUX IPOLECCOB  (U3NIECKHE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBS3h MEXKIY HUMHU;

WCTIONB30BaTh Ui OINMCAHWS XapaKkTepa TMpOTEeKaHUs (U3NYECKUX TIPOLECCOB (U3NIECKHe
3aKOHBI C YUETOM T'PaHUI] UX TPUMEHUMOCTH;

pemaTh KadeCTBEHHBIE 3aJaud (B TOM UHCIE W MEXKIPEJAMETHOTO XapakTepa): HCHOIb3Ys
Mojend, (u3nyeckne BETMYMHBI W 3aKOHBI, BBICTPAHUBATh JIOTHYECKH BEPHYIO IICTIOYKY
00BsicHEHUS (JJ0Ka3aTeNIbCTBA) MPEJIOKEHHOTO B 3aJaue mpolecca (SBISHHUS);

pemarh pacuéTHbIe 3aJauyd C SIBHO 3aJlaHHOW (DU3MYECKOI MOJENbI0: Ha OCHOBE aHajIN3a YCIOBHS
3aaud  BBIACTATh (U3UYECKYI0 MOJIENIb, HAXOMUTh (U3NYECKWE BEIWYMHBI ¥ 3aKOHBI,
HEOOXOJMMbIE W JIOCTaTOYHBIE /ISl €€ pEIICHHWs, MPOBOJWUTH PACUYETHI M TPOBEPSATH IOJTyYCHHBIH
pe3ynbTarT;

VYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJeNell Tpu pemeHun (Qusu-
YEeCKUX U MEXKIIPEIMETHBIX 3a/1a4;

UCIOJb30BaTh MH(MOPMAIMIO M TPUMEHATh 3HAHUSA O INPUHIMNAX pabOThl U OCHOBHBIX Xa-
PaKTEpUCTUKAX HM3YYEHHBIX MAIIMH, NPUOOPOB U JPYrUX TEXHUYECKUX YCTPOMCTB A pEIICHUS
IIPAKTUYECKUX, y4eOHO-UCCIIE0BATEIbCKUX U TPOEKTHBIX 3ajay;

UCIOJb30BaTh 3HAHUA O (U3NYecKkUux OOBEKTaxX M Mpoleccax B IOBCEIHEBHOM JKU3HU IS
obOecrieueHrss 0€30MACHOCTH TP OOpalIleHuH ¢ TpHOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, s
COXpaHEHHs 3[0pOBbsS U COOIIONEHUS HOPM SKOJIOTMYECKOIO MOBEJICHMS B OKpYXKarolled cpene,
IUIsL IPUHATUS PELICHUH B IOBCEAHEBHOM JKU3HU.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYHTHCH:

MMOHUMATh U OOBSACHATH LIEJIOCTHOCTh (PU3MUECKON TEOPHH, pa3inyaTh I'PaHUIbI €€ Mpu-
MEHUMOCTH U MECTO B ALY APYTUX PU3NYECKUX TEOPHil;
BIIaJeTh MNpUEMAMH IOCTPOEHHS TEOPETUUYECKHX JI0KA3aTeJIbCTB MPOTEKaHUs (PUIUUYECKUX
SIBJICHUN U TPOIECCOB HAa OCHOBE MOJYYEHHBIX TEOPETUUYECKUX BBHIBOJOB U JIOKa3a- TEIHCTB;
XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOIMOJATalOIIMMU HAayYHBIMU MOHSATUSMU:
MIPOCTPAHCTBO, BpeMs, MaTepusi (BELIECTBO, MOJEe), ABMKEHUE, CUJla, SHEPTHS;
BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJAralONIMX 3aKOHOB;
CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOAUTH (PU3HUECKHUE HKCIEPUMEHTHI;
XapaKTepu30BaTh TJI00adbHbIE MPOOJIEMBbl, CTOALIUE TEpe] YeTOBEYECTBOM: OSHEPreTHYeCKUe,
CBIPBEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKU B PEIICHUU 3TUX MPOOIIeM;
pemaTh MPaKTUKO-OPHUEHTUPOBAHHbIE KAaueCTBEHHbIE U pacy€THble (U3UYECKUEe 3aJaud ¢
BBIOOpPOM  (DM3MYECKOM MOJENM, MCIOJIb3YsI HECKOJBKO (PU3MUECKHX 3aKOHOB WM  (hopmyd,
CBSI3bIBAIOIMX M3BECTHBIE (PM3UUECKUE BEIMYMHBI, B KOHTEKCTE MEXKIPEIMETHBIX CBA3CH;
OOBSICHATh MPUHIMIEI pabOThl U XapaKTEPUCTUKU W3YYEHHBIX MAIIUH, IPUOOPOB M TEXHU-
YECKUX YCTPOMCTB;
OOBSICHATH YCIIOBHSI IPUMEHEHHUs (U3NUECKUX MOJEeNe Mpu peleHuu (GU3NYEecKUX 3ajad,
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OU3UKA

TOYKA \!Pocm

HaXOJHUTh aJCKBATHYIO MPENIOKECHHON 3a7ade (PU3NYECKYI0 MOJEIb, pa3peniarh mpodiieMy Kak
Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U MPU MOMOLIA METOJOB OLICHKH.
MexaHu4YecKHe ABJI€eHUsA

— pacrno3HaBaTh MeXaHWYECKHe sIBJEHHS U OOBSICHATb Ha OCHOBE HWMEWIUXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCJIOBHUS NPOTEKAHHUS 3TUX sIBJEHWH: paBHOMEPHOe M HepaBHOMEpPHOE JBHUKEHHE,
pPaBHOMEPHOEe M PABHOYCKOpPEHHOEe NPSIMOJIMHEHHOE JBUKeHHE, OTHOCUTEJbHOCTb MeXaHHUYeCKOIo
JIBIDKeHHUs, CBOOOJIHOe TMaJZieHWe TeJ, PAaBHOMEPHOe [IBMXKeHHe 10 OKPYXHOCTH, HWHepLHUs,
B3aMMO/IECTBUE TeJl, peaKTUBHOE JIBM)KEHUE, Tepe/iada IaBJeHUs] TBEPAbIMU TeJlaMH, KUAKOCTSIMH U
rasaMmu, aTMmocepHoe AaBjieHUE, IJIaBaHUE TeJ, pABHOBECHE TBEP/IbIX TeJI, UMEKIUX 3aKpeIeHHYO
OCb BpallleHHs], KoJiebaTeJbHOEe IBMXKEHUE, Pe30HAHC, BOJTHOBOE JIBMXKEeHHUE (3BYK);

— ONMChIBATh M3y4YEeHHbIE CBOMCTBA TeJ U MeXaHUYeCKUe sIBJIeHHUS, UCN0JIb3ys PU3UYeCKre BeJUYHUHbI:
NyThb, lepeMellleHre, CKOPOCTh, yCKOPEHUE, Tepuo/i 06pallleHus], Macca TeJa, IJIOTHOCTh BeleCcTBa, CKUJia
(cuya TsKecTH, cuJia YOPYTroCTH, CUJIa TPeHHUs), AaBJieHHWE, UMIYJbC TeJsa, KHHeTHYecKas 3Heprus,
NOTEeHIIMa/bHAs 3HEpPTUs, MexaHUdeckas paboTa, MexaHUueckas MolHOCTb, KII/| mpu coBepuieHUU
paboThbl C MCIOJIb30BAHHEM MPOCTOTO MeXaHM3Ma, CWJla TPEeHHs, aMIUIMTy/la, Mepuoj W YacToTa
KoJie6aHUM, IJIMHA BOJIHBI U CKOPOCTb €e pachnpoCTPaHeHWs; MPU ONMHCAHHWU MPABUJIbHO TPAKTOBATh
bU3UYECKHUN CMBIC HUCHOJIb3YEMbIX BEJWYUH, UX 00O3HAUYEHUsS U €AWHHUIBI U3MepeHHs, HAaXOJUThb
bopMyJibl, CBSI3bIBAWOIME [AaHHYIO QU3UYECKYI0 BEJHWYUHY C APYTMMH BeJUYUHAMHU, BBIYHUCAATH
3HaueHue GU3UIEeCKOUN BEJIUYHHBI;

— aHaJM3UPOBaTb CBOMCTBA TeJI, MEXaHUYECKUE IBJIEHUS U IPOLECCh], UCTI0/Ib3Ysl PU3UUecKre 3aKOHBI:
3aKOH COXpaHEHUsI IHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUSs, IPUHIHUI CyNeplo3ULUU CUJ (HaX0XKeHue
paBHoAeNcTBYoLIel cuibl), I, I1 u I1l 3akoHbl HbI0TOHA, 3aKOH COXpaHeHHUsI UMITYJIbCa, 3aKOH ['yKa, 3aK0oH
[lackass, 3akoH ApxuMeza; NpU 3TOM pas3jdyaTh CJIOBECHYI0 (GOpPMYJUPOBKY 3aKOHAa U €ro
MaTeMaTU4eCKOe BbhIpaXKEHUE;

— Ppa3jin4aTb OCHOBHbIE€ IIPU3HAKHW H3YYEHHDbIX (1)H3PI‘1€CKI/IX MOﬂeHeﬁI MaTepHaJibHAadA TO4YKa,
HWHeplHua/JibHaA CUCTEMA OTCHETa,

— peliaThb 3a4ayM, UCHOJb3ys PU3NUYECKHe 3aKOHbI (3aKOH COXpaHEHUs SHEPrUH, 3aKOH BCEMUPHOTO
TATOTeHHUsA, NpuHUUI cynepnosuuuu cuJ, I, II u Il 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS HWMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumezna) U GopMmyJibl, CB3bIBawlide GU3UYECKHE BEJTUYHUHBDI
(myTh, CKOpPOCTb, YCKOpPE€HHE, Macca TeJa, IJIOTHOCTb BEIeCTBa, CWJA, JlaBJeHHWe, UMMYJbC TeJa,
KMHeTUYecKasi SHeprusi, MoTeHliMa/ibHasl dHEPrus, MeXaHUu4yeckass paboTa, MexaHU4eCKas MOUIHOCTb,
KII/l npocToro MexaHu3ma, CuJja TPEHUSI CKOJIbKeHHUS, KO3QPUIUEeHT TPeHUs, aMILIUTY/1a, IEPUOJ U
yacToTa KoJiebaHWUM, JIJIMHA BOJIHBI U CKOPOCTb €€ pPacHpOoCTpPaHEeHMs): HA OCHOBe aHaJ/iM3a yCJOBUS
3a/layd 3alyCbiBaTb KpaTKoe YCJAOBUE, BbIAEAATb (PU3MUYeCKHe BeJHWYMHBbI, 3aKOHbI U (QOPMYJIbI,
Heo0X0oAMMble [IJIs1 ee pellleHus], IPOBOAUTb pacueThl U OlleHUBATh PeaJibHOCTb MOJy4Y€eHHOTO 3HAaY€eHUs
dbu3nYecKor BEJTUYUHBI.

TenioBble ABJI€HUA

— PAaClIO3HABATb TeEIlJIOBble ABJIEHUA U 00BSICHATHL Ha Oa3se HMeInxcd 3HAaHWW OCHOBHbIE CBOMCTBA
HWJIN YCJIOBUA NMPOTEKAHHUA 3THUX SIBJIEHUH: ,U,I/I(l)(l)YBI/IH, H3MeHeHHe o0’beMa Tell IIprn HarpeBaHUH
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(oxnaxkaeHuU), OoJiblllasi CKMMAeMOCTb Tra3oB, Majas CKUMAEMOCTb XUJKOCTEH U TBEP/AbIX TeJ;
TEIJIOBOE PAaBHOBeCHe, UCNapeHHe, KOH/leHCallUs, TJIaBJeHue, KPUCTAJIN3ALMs, KUTIEHUE, BJBKHOCTD
BO3/lyXa, pasJIMYHble CHOOCOObI TeIionepeaadyd (TemJOoNpoOBOAHOCTb, KOHBEKIHS, H3JyYeHHE),
arperaTHble COCTOSIHUSI BeI[eCTBa, MOTJIOIeHUe SHEPTUU NMPU UCIAPEHUU XKUJKOCTU U BblJieJIeHHE ee
IpY KOHJIEHCAIIMU 11apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHUs OT JaBJIEHUS;

— OIIMCBbIBATb HU3Yy4Y€HHBbIE CBOMCTBA TeJl U TeIJIOBbIE ABJIEHH A, HWCIOJIb3yA CI)I/IBI/I'{CCKI/IE BeJIMYHHBI:
KOJIMYEeCTBO TEIJIOTbl, BHYTPEHHAA 3SHEPrud, TeMIiepaTypa, yJAe€JibHad TeENJI0EeMKOCTb BelleCTBa,
yAe/JIbHaAd TeENJiOTa IJIaBJI€HUd, yJeJbHAaA TeEIJIOTa napoo6pa303aHI/m, yAeJbHad TeEINJIOTA CrOpaHHUA
TOIIJIMBaQ, K03(1)(1)I/ILU/IGHT IIOJIE3HOTO ﬂEﬁCTBHﬂ TEIJIOBOro JAgBUraTtesid; INpH OIKWCAaHHUH IIPaBHUJIbBHO
TPAKTOBATb q)PIBI/I‘{eCKI/If/i CMBICJT HMCIIOJIb3YEMBIX BEJ/JIUMYHUH, HUX 0603HaYEeHUS U €JUHHNIbI U3MEPEHMHH],
HaXO0JHWTb q)OpMy.)IbI, CBA3bIBAOIIKE [JAaHHYIO Cl)I/I3I/I‘-IECKy}O BEJIMYUHY C [JPYTMMH BeJIMYWMHAMU,
BBIYHCJ/IATb 3HA4YE€HHE (l)I/IBPI‘{eCKOﬁ BE€JIMYHHBI;

— JdHa/JIU3UPOBATHb CBOHCTBaA TeJI, TeIlJIOBblIe ABJEHHUA W NPOLECCH], UCII0JIb3yAA OCHOBHBIE ITOJIOXKEHHA
dTOMHO-MOJIEKYJIAPHOT'O Y4€HHUA O CTPOEHHUH BE€IIECTBA U 3dKOH COXpaHEHUA SHEPI'UH;

— Ppa3Jin4aTb OCHOBHbIE€ IIPU3HAKHU HM3YYEHHBIX d)HBI/I‘{eCKI/IX MOﬂeﬂeﬁ CTpPpOE€HHUA Tra30B, )KHAKOCTBﬁ H
TBEPAbIX TEJI,

— HNPUBOAUTDL IPUMEPDLI NPAKTHUYIECCKOT'O UCIIOJIb30BAHUA (l)I/ISH‘{eCKI/IX 3HAaHUH O TEIJIOBBIX ABJIEHHUAX;

— pewaTh 33ja4d, UCHOJb3ys 3aKOH COXpPaHEHHWs 3HEPruu B TeIJIOBBIX Ipoleccax U (GOpPMYJIb,
CBs3blBawoLe PU3UYeCKHe BEeJUYUHbI (KOJMYECTBO TEIJIOTHI, TEMIIEPATypa, YAelbHas TEMJ0eMKOCThb
BellleCTBa, yJeJibHas TelJoTa IJaBJeHMs, yZeJbHas TemJoTa Mnapoobpa3oBaHUs, y/esbHas TeIJIoTa
CrOpaHUs TOIJIMBA, KO3QPUIMEHT IMOJIE3HOTO AeMCTBHUSA TEINJIOBOTO JBUraTeJsis): HA OCHOBE aHaJM3a
yCJIOBHUS 33/la4M 3aNMChIBAaTh KPAaTKOE YCJI0BUE, BbIAEAATh GU3NUecKUe BEJTUYHUHBI, 3aKOHbI U GOpPMYJIbI,
HeoOXoJUMble [IJIsl ee pelleHUs], IPOBOAUTD pacyeThl U OLleHWBATh PeaJbHOCTb MOJIYyYeHHOr'0 3HaYeHHU s
du3nYeCcKor BEJTUYUHBI.

BJIEKTpH‘leCKHe MU MAarHUuTHbIE€ ABJICHUA

— PAaClIO3HABATb 3JIEKTPOMArduTHbIE€ ABJIEHUA U 00'bSICHSTh HA OCHOBE HMEInXCA 3HAHUM OCHOBHbIE
CBOMCTBA WJIH yCl10BHUA INPOTEKAHHWA 3THUX sIBJIEHUH: JJIEKTpHU3alHd TeJl, BBaHMOﬂeﬁCTBHe 3apAa0B,
3JIeKTpPI‘IECKPIﬁ TOK U €T0 I,[I,el‘/JICTBI/IH (Tel'IJIOBOG, XHUMHYEeCKoe, MaFHI/ITHOG), BBHHMOAeﬁCTBHe MAarHMTOB,
3JIEKTPOMArdHuTHaAd MHAYKI KA, IZI,eI‘/JICTBI/Ie MArdHUTHOTIO I10JIA Ha MPOBOJAHHWK C TOKOM W Ha ABHUXXYIIYIOCA
3apAXEHHYI0 4aCTHUuLy, AeﬁCTBHe JJIEKTPHUYECKOI'O II0JId Ha 3apAXEHHYI0 4aCTHULy, 3JIEKTPOMArHuTHbIE
BOJIHBI, HpHMOﬂHHEﬁHOG pacrnpoCTpaHeHH e CBETA, OTpaKEeHHe U IIpeJIOMJIEHHUE CBETA, JUCIIEPCHA CBETA.

— COCTaBJIATb CXeMbl 3JIEKTPUUECKUX LieNel ¢ Moc/jaeoBaTe/JbHbIM W Mapasjie/lbHbIM COeJUHEHUEM
3JIeMEHTOB, pa3Jjinyasi YCJOBHble 0003HAYEeHHS] 3JIEMEHTOB 3JIEKTPUYECKUX Ienedl (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTAT, JIaMII0YKa, aMIIepMeTp, BOJIbTMET]).

— HCNO0JIb30BaTh ONTHYECKHE CXeMbl /[Jis1 MOCTPOeHHUS H300paKeHUW B IIJIOCKOM 3epKaje |
cobuparolei JH3e.
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OU3UKA

TOYKA \!Pocm

— OIMCbIBAaTh H3Yy4YeHHble CBOWCTBA TeJ U 3JIEKTPOMAarHWTHbIE SIBJEHUS, HCNOJb3ysd (U3UYeCcKue
BEJIMYMHBL: 3JJIEKTPUYECKUH 3apsAf], CHJIa TOKAa, 3JIEKTPUYeCKOe HampsKeHue, 3JIeKTpUYecKoe
CONPOTUBJIEHHE, Y/leJIbHOE CONPOTHUBJIEHHE BelllecTBa, paboTa 3/1eKTPUYeCKOro I0Jis, MOLHOCTb TOKA,
bOoKyCcHOe paccTosiHME U ONTUYECKas CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBeTa; NMPU ONUCAHUM BEPHO TPAKTOBAaTb (PU3UYECKUH CMBICA HCIOJb3YyEMBIX BeJWYUH, UX
0003HaYeHUs1 M eAUHULbl HU3MepeHHUs; HaXoAUTb (OpPMyJibl, CBSI3bIBalOLIMe [JaHHYI (U3UYECKYIO
BEeJINYMHY C IPYTUMHU BeJIMYMHAMMHU.

— aHaJIM3UPOBaTh CBOWCTBA TeJ, 3JIEKTPOMAarHUTHBIE SIBJIEHUS M MPOIECChI, UCIOIb3ysd PpU3UUeCKUe
3aKOHBI: 3aKOH COXpPAaHEHHUs 3JIEKTPUUYECKOTO 3apsja, 3akoH OMa JJis ydacTka nend, 3akoH JDxoysisi-
JleH11a, 3aKOH NMPSMOJIMHEHHOT'O PacpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPeJIOMJIEHHS
CBETA; IPU 3TOM pa3/IMuaTh CJI0BECHYI0 GOPMYTUPOBKY 3aKOHA U €T0 MaTEMATHUYECKOE BbIpAXKEHHE.

— HNPHUBOAWUTDL NPHUMEPDLI NPAKTUYECKOI0 HMCII0JIb30OBaHHA (1)PI3PI‘-I€CKI/IX 3HAHUH O JJIEKTPOMATHUTHLIX
ABJIEHUAX

— pemaTh 33/a4M, UCHOJb3Ys (U3MUecKHe 3aKOHbI (3akoH OMa AJj1 ydacTKa LenH, 3akoH Jlxoyss-
JleH11a, 3aKOH NMPSIMOJIMHEHHOTO paclpOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPeIOMJIEHUS
cBeTa) U GOpPMYJibl, CBA3bIBAOIME GU3UIECKHE BEJUYUHBI (CHJIa TOKA, 3JIEKTPUYECKOe HANpsDKEHUE,
3JIEKTPUYECKOE CONPOTHBJIEHUE, YAETbHOE CONPOTHUBJIEHHUE BEIEeCTBA, Pab0Ta 3JIEKTPUYECKOTO TOJIs,
MOIIHOCTb TOKa, POKYCHOE PACCTOSIHHE U ONITUYECKasi CUJIa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH,
JJIMHAa BOJIHBI M 4acToTa cBeTa, GOpPMyJbl pacyeTa 3JIeKTPUYECKOTO  CONpPOTHUBJIEHUSA
NpuIoc/aeA0BaTe/IbHOMUIIAPa/JIe/IbHOM COeJJUHEHUM IPOBOJHUKOB): Ha OCHOBE aHa/Iu3a YCJI0BUSA
3aZla4M 3alMCbIBaTh KpaTKoe YyC/J0BUe, BblAeNATb (GU3MYecKHe BeJUYMHbI, 3aKOHbl U (QOPMYJIbI,
Heo6X0AUMble JJIs1 ee pellleHus, IPOBOJUTb pacyeThl U OLleHUBAaTh PeaJbHOCTb M0JIy4eHHOT0 3HaYeHUs
br31YeCcKON BeJIMUUHBI.

KBaHTOBbIE SIBJIEHUA

— PaClioO3HABATb KBAHTOBbI€ ABJIEHUA U OOBSICHATHL Ha OCHOBe HNMeEeInXcd 3HAaHUW OCHOBHbIE
CBOWCTBA WUJIH YCJ0BHA MPOTEKAHUA 3THUX sIBJIEGHUH: eCTeCTBEeHHas U HNCKYCCTBEHHAA paaAHO0adKTHUBHOCTD,
-, B- H Y-U3J1Iy4€HHd, BOBHUKHOBEHHUE JINHEHYATOTo CIIEKTpa U3JIYy4€HHUA aTOMa,

— OMNMCbIBAaTh U3y4YeHHbIE KBAHTOBbIE SIBJIEHUS, UCIOJIb3ysd GU3UYECKHE BEJUYUHBI: MAacCCOBOE YHCJIO,
3aps0BOe YHCJI0, TMEPUOJ, TMOJypacnajia, 3Hepruss GOTOHOB; MPH OMHCAHUW MPABUJIbHO TPAKTOBATh
GU3UYECKHH CMBICA HCIOJb3YeMbIX BEJWYHH, UX 0003HAYEHUS W eJWHHUIBI U3MepeHHs; HaxXOAUThb
bopMysibl, CBSI3bIBAWOIME [AaHHYI0 (GU3UYECKYI0 BEJHWYHHY C APYTUMH BeJUWYUHAMH, BBIYHUCIATH
3HayeHUe GU3UUECKOU BEJTUUHHBI;

— dHAJIM3BWPOBATb KBAHTOBbI€ ABJIEHHA, HCIIOJb3yA (1)H3quc1<14e 3dKOHbl M IIOCTYJIaTbl: 3aKOH
COXpAaHEHHA 3HEePIrruHy, 3aKOH COXpaHEeHHA 3JIEKTPUIECKOro 3apd/d, 3aKOH COXpaHEHHNA MaCCOBOI'o 4YMcCJa,
3dKOHOMEPHOCTHU H3JYy4€HUA W IOorJIoleHUud CBeTa daTOMOM, IIpH 3TOM pa3jiMdiaTb CJIOBECHYIO
(1)OpMy.III/IpOBKy 3dKOHA U €ro MaTeMdTH4Y€eCKOe BbIpaXXeHHe;

— Pa3jindaTb OCHOBHbIE€ IPHU3HAKH HJIaHeTapHOI;’I MOJ€EJIM aTOMa, HYKJIOHHOP'I MOJeJIM aTOMHOTO A/4Pa;
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TOUYKA \!Pocm PHUIMKA

— MPUBOJAUTH NPUMepHI IPOSABJIEHUS B IPUPO/Jie U NPAKTUYECKOI'0 UCNI0JIb30BaHUs PaJlJMOAKTUBHOCTH,
sI/lePHBIX U TEPMOSIEPHBIX peaKIui, CIEKTPaJbHOT0 aHa/IU3a.

Jd1eMeHTHI aCTPOHOMMH

— YKasbIBaTb Ha3BaHUA IJaHeT COJIHEUHOW CUCTEeMbl; pa3/iM4aTb OCHOBHbIE MPU3HAKKU CYyTOYHOIO
BpallleHHs 3Be3/JHOr0 Heba, ABWKeHUs JIyHbl, COJIHIIA U TJIAaHET OTHOCUTEIbHO 3Be3/;

— TIMOHHUMATb pa3JIMIUA MEXAY FCJ’IPIOL[GHTpPI'—ICCKOﬁ H FEOHEHTpI/I‘{eCKOf/'I CHUCTEMAMH MHUDPa;

BBIH!CKHI/IK Ha 6a30BOM YPOBHE NOJIVIUT BO3MOKKHOCTb HAVIUTHCA:

— TMOHUMATbh U 00bACHATD LIeJIOCTHOCTb GU3NYECKON TEOpUH, pa3ndaTh FPaHHULbl ee IPUMEHUMOCTH U
MeCTO B psAAY APYTUX GU3UUECKUX TEOPUH;

— BJIaJeTb IpUeMaMH NOCTPOEHUA TEOPETUIECKUX NO0KA3aTeJ/IbCTB, a TAKXe IPOrHO3WPOBAHUA
0COOEHHOCTEeHn MNPpOTEKaHUuA (1)H3H‘{BCKI/IX SABJIEHUH U IMpoueccoB HA OCHOBE IMOJIYY€HHbBIX TEOPETHUYIECKUX
BbIBOZIOB U JO0KA3aTEJ/IbCTB,

— XapaKTepu30BaTb CUCTEMHYIO CBSI3b MEX/Y OCHOBOMOJIAralo[MMU HayYHbIMU MOHATUSIMU:
IPOCTPAHCTBO, BpeMsi, MaTepus (BellecTBO, MoJie), ABHXKEHUE, CHUJIa, SHEPTHUS;

— BbBIJIBUT'AaTb 'KIIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIararomux (l)I/I3I/I‘{ECKI/IX BaKOHOMepHOCTeI‘/JI H
3dKOHOB,

— CaAMOCTOATEJIbHO IIJIaHUPOBATDb U IIPOBOAUTDb (1)H3H‘{GCKI/IB SKCIIEpHUMEHTHI;

— XdpaKTEepHU30BaATb rjiobasibHbIE HpO6JIeMbI, crTodmue nepeg 4ejoBed4eCTBOM: aHEPTreTU4IeCKHue,
CbIpbEBbI€, 3KOJIOTUYECKHE, — U POJIb (l)I/I3I/IKI/I B pelIEHUH 3THUX HpO6JIeM;

— pemaTb IPaKTUKO-OPUEHTUPOBAHHBIE KAYE€CTBEHHbIEC K pACYE€THbIE (1)H3H‘{6CKI/IE 3aJa4u C BbI60pOM
Cl)HBH‘{eCKOﬁ MOJ€eJIN, UCITI0JIb3YyAd HECKOJIBKO (l)I/I3I/I‘JECKI/IX 3dKOHOB HJIH (l)OpMYJI, CBA3bIBAIOIINX
HN3BECTHbIE Cl)I/I3I/I‘{eCKI/Ie BEJIMYHHDBI, B KOHTEKCTE MEXIIpEeAMETHBIX CBHBGI‘/JI;

— O0OBACHATb NPUHIUIIBI PA60THI U XapaKTEPUCTUKU U3yYEHHBIX MALIMH, IPUOOPOB U TEXHUUECKUX
YCTPOUCTB;

- O0OBSCHATH yCJIOBUA NPHUMEHEHUA (1)H31/I‘{ECKI/IX MO,ELGJIEIZ IIpHn pelmeHnuun (1)PI3PI'~IeCKI/IX 3a4a4, HaxoJUTb
dI€KBATHYIO npe,ano;xem-loﬁ 3aga4de (1)H3H‘{ECKYIO MOJeJib, pa3pelaThb HpO6JIeMy, KaK Ha OCHOBE€ HMMeEIIIUXCA
3HaHPII>i, TaK Y1 IPpX NIOMOIIIHX METOA 0B OLI€HKH.

MexaHu4YecKue AIBJIeHUs
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TOUYKA \!Pocm PHUIMKA

— HCINOJIb30BaTh 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSX B IOBCEJHEBHOM KU3HHU /1Sl 06ecredeHunst
6e30MacCHOCTH NpU 06pallleHHH C TPUGOPaMHU U TEXHUUECKUMU YCTPOMCTBAMU, [ COXPAaHEHUS
3710pPOBbsI U COBJIIO/IEHUS] HOPM 3KOJIOTUYECKOT0 MMOBEIEHUS B OKPYKaloLel Cpesie; TPUBOAUTD
IpUMepbl IPAKTUYECKOTO UCI0/Ib30BaHUSA QU3NYECKUX 3HAHUN 0 MEXaHUYECKHUX SIBJIEHUSX U
dH3MYeCcKUX 3aKOHAX; TPUMepPHI UCI0Jb30BaHUSA BO30OHOBJISIEMbIX HCTOYHUKOB 9HEPTUU;
9KO0JIOTUYECKHUX MOCJIEICTBUU HCCIeJOBAHUS KOCMHUYECKOT'0 MPOCTPAHCTB;

— pas/jiMyaTh rpaHULbl IPUMEHUMOCTH PU3UYECKUX 3aKOHOB, IOHUMAThb BCEOOLHUM XapaKTep
byHZjaMeHTa/bHbIX 3aKOHOB (3aKOH COXpaHEeHHUs1 MeXaHU4eCKOM 3HEePrrH, 3aKOH COXpaHEeHUsI UMIYJIbCa,
3aKOH BCEMUPHOTO TATOTEHHS) U OTPAaHUYEHHOCTb UCII0JIb30BaHUS YaCTHbBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

— HaXOJIUTh aIeKBAaTHYIO NMpeJI0KeEHHOU 3a1aue GU3UYECKYI0 MO/IesIb, pa3peliaTh Npob6JyeMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUH 110 MeXaHHUKE C UCII0JIb30BaHHEM MAaTeMaTHYeCKOTO annaparTa, TaK U pu
IIOMOIIIM METO/IOB OLIEHKH.

TenjioBble ABJI€eHUS

— MCHO0JIb30BaTh 3HAHUS O TEIJIOBBIX SIBJIEHUSX B IOBCEJHEBHOM KM3HHU /151 06ecriedeHust
6€e30MaCHOCTH NMPU 0OpallleHUH C TpUubopaMu U TEXHUYECKUMH YCTPOUCTBAMH, /11 COXPaHEHUS
3/10pOBbs1 U COOJII0ZIEHUSI HOPM 3KOJIOTMYECKOT0 NOBe/IeHUsI B OKpYXKalolllel cpefie; IPUBOAUTh
IpHMepbl IKOJOTHYECKUX OCTE[CTBUIN paboThl IBUraTe/ el BHYTPEHHEr0 CrOpaHusl, TEMJI0OBbIX U
T/ PO3JIEKTPOCTAHIUH;

— pas/jMyaTh rpaHULbl IPUMEHUMOCTH GU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOIIUN XapaKTep
byHaMeHTaNbHbIX PU3NUYECKUX 3aKOHOB (3aKOH COXpaHEeHHs IHEPTUH B TEIJIOBBIX NpoLieccax) U
OTPaHUYEHHOCTb MCI0JIb30BAHUS YACTHbBIX 3aKOHOB;

— HAaXOAHWTb aA€KBATHYIO Hpe,[[.HO)KEHHOI‘/JI 3aJadye (1)H3PI‘I€CKy}O MO/J€Jib, pa3pemaTb HpO6Jl€My KaK Ha
OCHOBE€ UMEIIINXCA 3HAHUU O TEIJIOBBIX SIBJEHUSIX C UCII0JIb30BAaHHEM MaTeMaTH4Y€eCKOIo dllllapaTa, TaK
W IIpHU IOMOIIIX MEeTO OB OLI€HKH.

BJIEKTpH‘leCKHe MU MAarHUuTHbIE€ ABJICHUA

— MCHO0JIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX IBJIEHUSIX B TOBCEHEBHOM XXU3HU JJ1s1 06ecrieyeHust
6€301aCHOCTH NMPU 06pallleHUH C TPUOOPaMU U TEXHUYECKUMU YCTPOUCTBAMU, /11 COXPaHEHHU S
3/10pOBbsI U COOJII0JIeHUsI HOPM 3KOJIOTHY€ECKOT0 OBEJIEHUsI B OKpYKalollel cpejie; IPUBOIUTh
NpUMepPbI BJAUSHUSA 3JIEKTPOMAarHUTHBIX U3/IyYEHU N HA }KUBbI€ OPTaHHU3MBbI;

— pa3jn4aTb I'paHHULbl IPUMEHHNUMOCTH (1)H3H‘{8CKI/IX 3aKOHOB, IOHNMAaTb BCGO6HLHﬁ XdpaKTep
(I)YH,Z[aMeHTaJIbeIX 3aKOHOB (BaKOH COXpPaHEHHUA 3JIEKTPHUIECKOI'O 3apsma) N O'PaHU4Y€HHOCTb
HCIOJIb30BAHHUA YaCTHBIX 3dKOHOB (BaKOH Oma AJId y4aCTKa Ieln, 3aKOH ,[[)KOYJIH-I[GHU,a H Ap.);

— HCIOJIb30BATb IIPHUEMBbI IOCTPOEHHA (l)I/ISI/I‘IeCKI/IX MOAEHEﬁ, INTOHNCKa U (l)OpMy.HI/IpOBKI/I A0Ka3aTeJIbCTB
BbIIBUHYTBIX TUIIOTE3 U TEOPETUIECKHNX BbIBOJJOB HAd OCHOBE SMIIMPHUYECKH YCTAHOBJIEHHDbIX (l)aKTOB;
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TOUYKA \!Pocm PHUIMKA

— HaXOJHUTb aJIeKBaTHYIO NPeJI0KeHHOU 3ajaue pU3UYECKyI0 MO/Ie/ib, pa3peliaTh MpobyeMy Kak Ha
OCHOBE MUMEIUIMXCS 3HAHUUM 00 3JIEKTPOMAarHUTHBIX IBJIEHUSX C UCII0JIb30BaHUEM MaTeMaTHUYECKOTO
anmnapara, TaK U PY MOMOIIU METO/I0B OLIEHKH.

KBaHTOBbBIE ABJIEHUA

— MCHO0JIb30BaTh M0OJIyYeHHble 3HAaHUS B IOBCeHEBHOM XKU3HHU NIPU 06pallleHUH ¢ IpUubopamMu 1
TEeXHUYECKHMH YCTPOUCTBAMHU (CYETYMK MOHU3UPYIOIIUX YaCTHUL], J03UMETP), AJ11 COXpPaHEHUS
3[10POBbS U COOJIIO/IeHUS] HOPM 3K0JIOTMYeCKOro NOBeJleHUsI B OKpY»Kalollel cpejie;

— COOTHOCHUTDB 3HEPTHUI0 CBA3U aTOMHBIX AJ€Ep C AECI)BKTOM MacCChI,

— MNPUBOAUTDL NIPpUMEPHI BIUAHHUA PaAHOAKTHUBHBIX I/ISJ'IY'-IeHI/Iﬁ Ha )KMBbl€ OPraHU3MbI; IOHUMATb
MMPpUHOUIT ﬂeﬁCTBHH A03HMMETPaA U pa3JIM4aThb YCI0OBHA €ro UCIoJib30BaHUA;

— TMOHMMAaTb 3KOJIOTHYeCKHe NPOo6ieMbl, BO3HUKAIOLME IPU UCI0J1b30BaHUM aTOMHBIX
3JIEKTPOCTAHIMMH, ¥ yTH pellieHrs 3TUX PO6JieM, TepCrleKTUBbI UCII0JIb30BaHHUS YIIPaABJISIEMOT0
TepMOSZIEPHOT0 CUHTE3a.

J1eMeHThI aCTPOHOMMH

— YKasbIBaThb 06ILKe CBOMCTBA U OTJIMYHUSA IJIaHET 3€eMHOM TPYIIbl U MJIAHET-TUTAHTOB; MaJIbIX TeJ
CoJIHEYHOM CUCTEMBI U 6OJIBIINX MJIAHET; M0JIb30BaThCs KapTOH 3Be3/JHOT0 Heba MpU HAbJII0eHUSIX
3Be3IHOro Heba;

— pas/jiMyaTh OCHOBHbIE XapaKTEePUCTUKHU 3Be3/[, (pa3Mep, LiBET, TeMIlepaTypa) COOTHOCUTD IBET
3Be3/ibl C ee TeMIIepaTypo;

— Ppa3/in4aTb 'HIIOTE3bI O IPOUCXOKAECHHU N Co/JTHEYHOM CHUCTEMBI.

CoaeprkaHue ydyeGHOro npeamera «®Pusuka»
10 ks1acc (68 yacog)
Hay4yHbIil MeTO/, MO3HaHMs NpUpo b (1 yac)
dusuka - pyHjaMeHTaNbHAs HAyKa 0 NpUpo/ie. HaydHbId MeTO/| mo3HaHUS.

METO,Z[I:I Hay4dHOTI'0 uccjieo0BaHHA CI)I/ISI/I‘IeCKI/IX SIBJIEHU M. SKCHepI/IMEHT " TeopHd B IIponecce NoO3HaHUA NIPUPOaAbIL.
HOFDELLIHOCTI/I HN3MEPEHHUA (l)I/IBI/I‘{ECKI/IX BEJIMYHH. Hay‘{HbIe TUI10TE3bl. MO,ZLeIII/I (1)I/I3I/I‘IeCKI/IX saBjeHud. Pusnyeckue
3dKOHbI 1 TEOPHUH. FpaHI/ILUJI IMIPpUMEHHUMOCTHU (1)H3H‘-IECKI/IX 3aKoHOB. ®u3nveckas KapTHHA MHUpa. OTKprTI/IH B (1)1/131/1}(6
— OCHOBa IIporpecca B TeEXHUKe U TEXHOJIOTMU IPOHU3BOACTBA.

MexaHuka (24 4aca)
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TOUYKA \!Pocm PHUIMKA

Cucrembl oTcueTta. CKkansipHble U BeKTOpHble QU3UYECKHe BeJWYMHbl. MeXxaHUYecKoe [ABUXKEHUE U ero BUJBbI.
OTHOCUTE/NIBHOCTb MeXaHW4YeCKOro /[BWXKeHHWA. MIHOBeHHasd CKOpOCTb. YCKOpeHHe. PaBHOYCKOpeHHOe [BHKeHHUe.
JBH>KeHUe 10 OKPYKHOCTHU C IOCTOSIHHOU 110 MOAYJII0 CKOPOCThIO. [IpuHIMN oTHOCUTeNbHOCTHU ["anuies.

Macca u cuna. 3akoHbl JuHaMUKM. CnocoGbl u3MepeHUsi CuJ. WHepuUasbHblE CHCTEMbI OTCYeTa. 3aKOH
BCEMHUPHOTO TATOTEHUS.

3aKOH coxpaHeHUs1 uMIyJbca. KuHeTHueckast 3Hepruss W pabora. [loTeHLMHaNbHasi 3Heprusi TesJa B

rpaBUTalMOHHOM ToJie. [loTeHUUanbHasi 3Heprusg ynpyro AedopMUPOBAHHOIO TeJjia. 3aKOH COXpaHeHUs
MeXaHU4YeCKOW IHEpPTHH.

JlabopaTopHble pabOThI:

M3y4yeHune 3aK0OHa COXpaHEHUS MEXaHUYECKON IHEPTHUH.

MonekyasipHas ¢usuka. TepmoguHamuka. (20 yacos)

MouJieky/IIpHO — KHHETH4Y€eCcKasi TeOPHsi CTPOEHHs BELeCTBA U ee 3KCIIepUMEeHTa/bHble OCHOBAHMUSI.
A6contoTHas TeMIlepaTypa. Y paBHEHHE COCTOSIHUS U/ eaIbHOr 0 rasa.

CBs3b cpe/iHEN KUHETUYECKOW 3HEPTUHU TEIJIOBOTO ABKEHHUS MOJIEKYJI C abCOIOTHON TeMIepaTypoHu.

CTpoeHuUe XUJKOCTEN U TBEP/bIX TEJ.

BHyTpeHHss 3Heprus. PaboTa u Temsonepeayda Kak cCoco6bl U3MEeHEeHHs] BHyTpeHHeH 3Hepruu. [lepBblil 3aK0H

TepMOJUHAMUKH. [IpUHOUNBI [eMCTBUSA TENJIOBbIX MAallMH. [Ipo6/eMbl TEMJIOSHEPTETUKH U OXpaHa OKPYXKaroIleu
cpejbl.

JlabopaTopHbie pabOThI:
OnbITHas npoBepKa 3akoHa ['eit-Jlroccaka.
OCHOBBI 3JIEKTPOAUHAMHUKH (22 yaca)

JjleMeHTapHbIA 3JIEKTPUUECKUH 3apsj. 3akoH COXpaHeHHs 3JeKTpPUYecKoro 3apsja. 3akoH KyJsioHa.
JnekTpuUyeckoe nosie. Pa3HOCTb NOTEHMANIOB. UCTOYHUKH MOCTOSHHOrO TOKA. DJIEKTPOJBUXKYyLIas cuia. 3akoH Oma

AJ1d MOJTHOH BHEKTpH‘{ECKOﬁ Lernu. SJ'IEKTpI/I“IECKI/Iﬁ TOK B MeETa/lJIaX, J3JIEKTPOJINTAX, TId3dX W BdKyyMe.
HOJ'[yrIpOBO,LIHI/IKI/I.

JlabopaTopHble pabOThI:
M3ydeHue nocjie0BaTeJbHOIO U apasljleIbHOr0 COeJUHEeHUsI IPOBOJHUKOB.
H3mepenune 3/IC 1 BHYTpEHHET0 CONPOTUBJIEHUSA UCTOYHUKA TOKA.

IloBTOpenue (1 yac)
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11 kyacc
68 yacoB, o 2 yaca B He/jieJIo.

JdneKkTpoguHaMukKa (mpoaonxeHnue) (11 yacos)

MaruutHoe mnosne Toka. WHaykuua MarnutHoro mnonad. Cuna Amnepa. Cuna Jlopenua. CaMOMHAYKIMA.
WHAYKTUBHOCTb. JHEprus MarHWTHOrO 1noJA. MarHuTHble CBOWCTBa BelleCcTBa. JJIEKTPOJABUTaTesb. 3aKOH
3JIEKTPOMarHUTHOM MHAYKLUH. [IpaBuio Jlenna. UHAYKIMOHHBIN reHepaTop 3JIEKTPUYECKOT0 TOKA.

JlabopaTopHbie paboThI

Hab6srwo/eHue felcTBYUSI MarHUTHOTO T0JISI Ha TOK.

N3y4yeHue 9BJIeHUA 371eKTPOMarHUTHON UHAYKLNH.
JJjleKTpOMarHuTHbIE K0J1le6aHUs M BOJIHbL. ONTHKA. (29 yacoB)

Kose6aTenbHblii KOHTYp. CBOGOAHBIE W BBIHYXKJEHHbIE 3JIEKTPOMarHUTHble KoJsieGaHUsA. [apMoOHHYecKHe
3JIEKTPOMArHUTHBIE KOJIeOaHUs. JJIEKTpUIeCKUH pe3oHaHC. [Ipou3BoACTBO, epeiaya U NOTpebIeHHE 3JIeKTPUIECKON
SHEpruUu.

JJIeKTPOMarHUTHOe ToJie. JJIeKTPOMarHUTHble BOJIHBL. CKOPOCTB 3/IeKTPOMAarHUTHBIX BOJIH. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH. [IpUHIUIIBI paJUOCBA3Y U TeJI€BUIEHUA.

CKOpoCTb cBeTa. 3aKOHbl OTpaXKeHUs1 W mpesjomseHUs cBeTta. UHTepdepeHnus cBera. Judpakuus cpeTa.
Judpakuronnas pemerka. [lonsspusanus cBera. [ucnepcus cBeta. JIuH3bl. PopMysia TOHKOW JIMH3bL ONTHYECKHE
MpUOOPHI.

[locTynaTel croenyaJbHOW TEOPUM OTHOCUTENbHOCTH. [losiHasi sHeprus. JHeprusi MOKOs. PeqssTUBUCTCKUUN
uMnyJbC. JlepekT Macc v 3HeprUs CBSI3U.

JlabopaTopHbIe paboThI
M3MepeHue noKa3aTesis IpesioMJIEHHs CTEKIA.
KeBaHnToBas ¢pusuka (15 yacos)

['unoTesa [lyanka o kBaHTax. PoToanekTpudecknil 3ppekT. 3akoHbI GoTOIPdeKTa. YpaBHeHHe DUHLITEHHA AJIs
doroadoekra. PoToH. /laBaeHue cBeTa. KopnycKyasipHO-BOJTHOBOH AyaJIU3M.

Mogenu crtpoeHuss aroma. OmnbiThl Pesepdoppaa. OObsicHeHHMe JIMHEWYATOTO CHEKTpa BOJOPOAA Ha OCHOBE
KBaHTOBBIX IOCTYJIaTOB bopa.

CoctaB M CTpoeHHe aTOMHOro sjpa. CBOWCTBa sJlepHbIX CHJ. JHEpPrusi CBA3M aTOMHBIX sjep. Buabl
paZiM0aKTHBHBIX PeBpalleHUH aTOMHBIX s1/iep. 3aKOH paZiJMOaKTUBHOr0 pacnaza. CBoicTBa MOHU3UPYIOLIUX /IePHBIX
u3JiyyeHU. Jloza nsyyeHus.

AnepHble peakuuu. LlenHas peakuus aesneHus saep. AaepHas sHepreTuka. TepMosiiepHbII CUHTES.
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JdjieMeHTapHble YacTUllbl. DyHAaMeHTa/lbHble B3aUMO/IENCTBUS.

JlabopaTopHbie paboThl

Habs1r0/1eH1e CIIJIOUIHOTO U JIMHEHYaTOr o CIeKTPOB.

Ctpoenue BcesieHHo# (7 yacoB)

OU3UKA

Paccrosinue no JlyHsl, CosiHIla U GJibkadux 3Be3/1. KocMuyeckue uccie/JoBaHus, UX HAy4HOe U 3KOHOMUYeCcKoe
3HaueHue. [Ipupona CosiHIA M 3Be3/l, HCTOYHUKHU 3Hepruu. dusmdyeckrve XapaKTePUCTUKHU 3Be3a. CoBpeMeHHbIe
NpeJiCTaBJeHHs O MPOUCXOXAEeHUU U 3BosonMu CosHua U 3Be3[. Hawma anakTrka u mecto COJTHEYHOW CUCTEMBI B
Hel. [Ipyrue rajakTuku. [IpegcraBaenue o paciunpenun BeesieHHOM.

IloBTOpeHue ( 6 4acoB)

[To nporpamMmMe 3a ro/; y4auuecs J0KHbI BbIIOJHUTD 4 KOHTPOJIbHBIX paboT U 4 1abopaTOPHBIX PaboT.

TemaTuyeckoe MJIAHMPOBaAHUE

10 kaace
Ne TemMa KounuectBo KonTpoabHbie JlaGopaTtopHbie
4acoB padoThI padoThl
1 BBenenne 1 0 0
2 Mexanuka 24 2 1
KUHeMamuxa 9 1
OUHamuxa 8 1
3AKOHbL COXPAHEHUS. 7 1
3 | Moaexyasipuas ¢pusuka. TepmoauHaMmuka 20 1 1
OcHO8bl MONIEKYNAPHO-KUHEMUYLECKOU 6
meopuu
Temnepamypa. Suepeus menioeozo 2 1
08UdICEeHUs.
B3zaummnvie npespawenus sicuokocmeti u 3
2a308. Teépovie mena
OcHogbl mepMOOUHaMUKU 7 1
4 OCHOBBI JIEKTPOAMHAMU KN 22 1 2
Onexmpocmamuka 9
3aKkoHbl NOCMOAHHO20 MOKA 8 1 2
DnekmpuyecKuti mox 8 paziudHvlx cpeoax 5
5 IloBTOpEHUE 1
6 Hroro 68 4 4
KasnenaapHo-tematnueckoe niianupoanme 10 kinace
Ne Tema ypoka Koauuecr Hcnoab3oBanue Mpumeyanue
n/n BO 4aCOB obopynoBanus
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OU3UKA

Beenenue (1 gac)

1/1 | Yro usyuaer ¢pusnka. Ou3sndyecKue ABICHHUS.
Haliro/1eHus ¥ OTIBITHI.
Mexanuka (24 gaca)

Kunemamuxa (9 uacos)

2/1 | Mexannuyeckoe IBIKEHUE, BUIbI
JBUKCHHM, €r0 XapaKTCPUCTHKHU.
3/2 | PaBHOMepHOe aBmxeHHE Tel. CKOPOCTS.
YpaBHCHHE PAaBHOMEPHOTO JIBWKCHHUS.
Pemrenne 3anau.
4/3 | I'paduku NPAMOTHHEHHOTO PABHOMEPHOTO
nBwkennd. Pemenune 3amau
5/4 | CkopocTh ITpr HEPAaBHOMEPHOM JIBHKCHHH. ®poHTaNnbHAS
MrHoBeHHas ckopocTh. CoKeHne nmabopaTopHas
CKOpOCTen pabota «M3yuenue
PaBHOYCKOPEHHOTO
PSIMOJIMHEITHOTO
JIBUKCHUSI:
HITaTUB JIAOOPATOPHBIH,
MEXaHWYEeCKast CKaMbsl,
OpycOK JepeBsH-
HBI{, SJIEKTPOHHBIN
CEKyHJIOMEp
C JaT4YUKaAMU,
MarHUTOYIpaBsieMble
TEepPKOHOBBIE TaTYUKH
CEKyHJIoMepa
6/5 | IIpssMoMHEHHOE PaBHOYCKOPEHHOE
JIBUIKCHHE.
7/6 | PewieHue 3a1a4 Ha JBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM.
8/7 | Iewmxkenue ten. ITocTymarenbHoe Jlaboparopnas
nBukeHune. MartepuanbHas Touka. V3ydenue pabota Ne 1
ABUIKCHUS TEJIa 110 OKPYKHOCTHU. «I/I3yquHe IIBHU-KECHUSA
Tesa 1Mo OKPY>KHOCTH:
BEChI AIEKTPOHHBIE,
[ITaTUB Ja00OPATOPHBIN ¢
nepKaTenem,
TMHAMOMETp, HHTb,
MeHTa MepHas,
et Oymaru,
rpy3, YMEKTPOHHBII
CEKYHJIOMED
9/8 | Pemenue 3amau o teme «KuHeMaTrkay.
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OU3UKA

10/9 | Kourpossnas pa6ota Ne 1 "Kunemaruka".

Hunamuxa (8 wacos)

11/10 | BzaumomeicTBre T B IpUpoIe. SIBieHue
uHepiun. HepruansHas cuctema oOTcueTa.
[IepBbiii 3ak0H HproTOHA.

12/11 | TlonsiTe CHITBI KaK MEPhI B3aUMOICHCTBUS
ten. Pemenue 3aaay.

13/12 | Bropoii 3akon Hetotona. TpeTwuii 3aK0H
HeroToHa.

14/13 | TlpuHIMO OTHOCUTEIBHOCTH [ asmmies.

15/14 | SIBnenue TsaroreHus. [ paBUTAIIIOHHBIC
CHUIBI.

16/15 | 3akOH BCEMHUPHOTO TSATOTCHHSI.

17/16 | TlepBast KocMHUYecKasi CKOpPOCTh. Bec Terna.
HeBecoMocCTh 1 ITeperpys3kH.

18/17 | Cusl ynpyroctu. CUIIbI TPSHUSI. MdpoHTaTbHAS

mabGopaTtopHas pabora
«3yueHne nBUKEHUS

Tejla IpU JEHCTBUU CHIIbI

TPEHHS»: NCPEBIHHBIN

OpycOK,HabOp TPy30B,
MeXaHUYecKasi CKambs,
ITUHAMOMETP
3axonwr coxpanenus (1 uacos)
19/18 | Ummynbc MaTepuaIbHOM TOYKU. 3aKOH ®poHTanpHas
COXpaHEHUsT UMITYJIbCA. nabopartopHas pabora
«HccnenoBanue ynpy-
roro U HEymnpyroro
CTOJIKHOBEHHUS TEID»:
UIHH]IPBI
MeTaJUTHYeCcKHe (aJIto-
MUHHMEBBIA U CTaJbHOM),
HUTb, IUTACTUJIMH, I1ITa-
TUB J1a0OPaTOPHBINA C
JeprKaTeseM, JMHeHKa
20/19 | PeakTuBHOE ABMWKEHHME. Penienue 3a1a4
(3aKOH COXpaHEHHUS MMITYJIbCa)
21/20 | Pabota cuibl. MommHocTh. Mexannueckas
SHEprus Tela: NOTeHIUANIbHAS U
KMHETHUYecKasl.
22/21 | 3akoH COXpaHEHHsI DHEPTUU B MEXaHHUKE.
23/22 | Jlabopatopnas pabora Nel. «M3y4yenne JlaGopatopHast paborta Ne

3daKOHa COXpaHCHUA MEXaHUYeCKOM
OHCPTUN).

2 «3yueHue 3akoHa
COXPAHEHHUsI DHEPTUM»:
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OU3UKA

IIPYKUHA )KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 wT.), mTaTuB
1ab0paTOPHBIH C
JIepKaTeaeM, JIMHEMKa

24/23 | OboOmmatoree 3austie. Penenue 3amay. 1

25/24 | KoutposbHas padora Ne 2. "JI[uHamuKa. 1
3aKOHbBI COXpaHEHUs] B MEXaHUKeE".

Mounexyasipuasi puzuka. Tepmoamnamuka (20 yacos)

OcHogvl monekynapHo-kunemuyeckol meopuu (6 uacos).

26/1 | Crpoenue BeriectBa. Mosekyna. OCHOBHBIE 1
nonoxxenust MKT. DkcniepumenTaibHoe
JI0Ka3aTeJIbCTBO OCHOBHBIX MOJIOKEHUI
MKT. bpoyHOBCKOE NBUKEHUE.

27/2 | Macca mosekyn. KomauuecTBo BerecTBa. 1

28/3 | Perienwue 3aa4 Ha pacyeT BEIUUHH, 1
XapaKTEPU3YIOIIUX MOJICKYJIBL.

29/4 | Cunbl B3aumoeicTBrst MOJiekya. CTpoeHne 1
TBEPJIBIX, JKUJKHX M ra3000pa3HbIX TEL.

30/5 | Uneansnsiii rasz B MKT. OcHoBHOE 1
ypaBHeHue MKT.

31/6 | Pemrenue 3amau Ha Temy «TermmoBoe 1

ABMXKCHUEC MOJICKYJTI»

Temnepamypa. Duepeust menniogo2o osuxicenusi monexkyn (2 uaca)

32/7

Temnepartypa. TermnoBoe paBHOBECHE.

1

33/8

AOcosroTHas Temriepatypa. Temneparypa —
Mepa CpelIHe KUHETUYECKOU SHEPTrUn
JIBUKCHHS MOJICKYI.

1

Vpasnenue cocmosnus uoeanvsnozo 2aza. I'azosvie 3axonut (2

uaca)
34/9 | YpaBHeHHUE COCTOSHHS UACAILHOIO rasa. 1
I"a30BBIE 3aKOHBI.
35/10 | Jlaboparopuas padota Ne2. «OnbITHAs 1 JlaGopaTopHas paboTta Ne

npoBepka 3akoHa I'eii-JIroccakay.

3 «OKcrepuMeHTalbHAs
npoBepka 3akoHa ['eit-
JTroccakay: naTumk
TaBJICHUs, JaTYUK
TEeMIIepaTyphbl, IITATHB,
COCya Ul JEMOHCTPALUU
ra30BbIX 3aKOHOB,
NIMHENKA, COCY C TEMION
BOJIOM, COCYZ C XOJIOJHOU
BOJIOM
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OU3UKA

Bzaummnvie npespawenus scuokocmeti u 2azoe. Teepovie mena (3

uaca)

36/11 | HachimmeHHBI# ap. 3aBUCHMOCTD TaBJICHUS 1 OpoHTANTBHAS
HACBIIEHHOTO apa OT TeMIIepaTypHhI. nabopaTopHas pabora
Kunenue. Mcnapenue )KuIKOCTEN. «3mepenue

BIIQ)KHOCTH BO3/IyXa»:
JATYUK TEMIIEPATypPHI,
TEPMOMETp, MapPJIs,
coCyJ1 ¢ BOAOM

37/12 | BnaxxHOCTb BO3JlyXa M €€ M3MEpEHHE. 1

38/13 | Kpucrammnueckre 1 aMOpQHbIe Tea. 1

Ocnosvl mepmoounamuxu (1 uacos)

39/14 | Bayrpennss sueprusi. Pabora B 1 JlemoHCTpammst
TEPMOAMHAMHUKE. «MI3mMenenue

BHYTPEHHEH SHEPTrUn
Tea PH TPSHUU H
yIape»: JaTIuK
TEMIIEPATYPHI, JTBE
JIOCKH, JIBE CBUHIIOBHIE
TUTACTUHKH, MOJIOTOK

40/15 | KonmmyectBo TemIOTEI. Y nenbpHast 1
TEIJI0EMKOCTb.

41/16 | IlepBbIit 3aKOH TepMOAMHAMUKH. Perrenne 1
3a/1a4.

42/17 | HeoOpaTHMOCTB IIPOIIECCOB B IIPUPO/IE. 1
Pemrenue 3agau.

43/18 | IMpuniun aeictus u KI1J] TermioBsix 1
JIIBUTaTEJIEH.

44/19 | IToBTOPUTEIHEHO-0000IAOIINI YPOK IO 1
teMaM «MounekynspHas puszmka.

TepmoanHaMukay.

45/20 | KourpossHas pabora Ne 3. 1
«MounekynspHas ¢usrka. OCHOBBI
TEPMOJIMHAMUKI.

OCHOBBI JIeKTpoIuHAMUKH (22 yaca)

Dnexmpocmamuxa (9 uacos)

46/1 | Yro takoe 3ekTpoauHamMuka. CTpoeHne 1
aToMa. DJEKTPOH. DIIEKTPUUECKUI 3apsia U
AJIEMEHTAPHBIE YACTHUIIBI.

47/2 | 3akoH COXpaHEHHs HICKTPUUECKOTO 3apsi/ia. 1
3akoH KynoHa.

48/3 | Pemenue 3a1a4. 3aKOH COXpaHEHHS 1

QJICKTPUYCCKOT'O 3apsga U 3aKOH KYJ'IOHa.
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OU3UKA

49/4

OnexTpuueckoe nojie. HanpspkeHHOCTH
NEKTpUYEcKOro noJi. [puHnun
cyneprosuiuu nojei. Pemenue 3anay.

50/5

CI/IJIOBI)IC JIMHUHA SHGKTpI/ILIeCKOFO TI10JI4.
Pemenue 3amay.

51/6

Pemrenne 3a1a4 Ha npUMEHEHUE 3aKOHA
Kynona, npuHnMna cynepnosuuuu, 3aK0Ha
COXPAHEHUS MIEKTPUYECKOTO 3apsa.

52/7

IloTenumnanbHas OHEPTUA 3apAKCHHOI'O TCJIa
B OTHOPOAHOM SJICKTPOCTATUUCCKOM IIOJIC.

53/8

[ToTeHuman 31eKTpOCTaTUYECKOTO OIS,
Paznocth norennmanoB. CBsi3b MEXKITY
HaIpPsHKEHHOCTBIO MOJISI M HATIPSHKCHUEM.

54/9

Konnencaropsl. HaznaueHnune, ycTpoiucTBO U
BH/JIBL.

3akonvl nocmosinnoeo moxa (8 uacos)

55/10

DJIEKTPUYECKHI TOK. Y CIIOBHS,
HE0OXO0IMMBIE JJIsl €r0 CYIECTBOBAHUSI.

56/11

3akoH OMa JiJ1s1 ydacTKa Lenu.
[TocnenoBarenbHOE U TapaJIETBLHOE
COCTMHEHHE TIPOBOTHUKOB

JemoHcTpanms
«UccnenoBanue
3aBUCHMOCTH CHUIBI
TOKa B TIPOBOJHUKE OT
HaIPSOKEHUSD»: JaTIUK
TOKa, JaTYHK
HaIPsKEHUs, Pe3UCTOpP,
peocTaT, HCTOYHHK
MUTAHUS, KOMIUIEKT
IIPOBOJIOB, KITIOY

57/12

JlaGopaTtopnas padota Ne3: «3ydeHue
MOCIIEIOBATEIIHLHOTO ¥ MapajlIeIbHOTO
COCIMHEHUSI TIPOBOIHUKOBY.

JlaGopaTopnast pabora Ne
4 «3ydenne
MapajieIbHOTO U
M0CJICIOBATEIHHOTO
COCITMHCHUS
MPOBOTHUKOBY: JTATYUK
TOKA, IaTYNK
HAMPSHKCHUS, aMIIEpPMETP
NBYXIPEICIbHBIH,
BOJIETMETP
NBYXIIPEICIbHBIH,
[PE3UCTOPBI, UCTOYHUK
MUTaHUS, KOMIUIEKT
MPOBOJIOB, KITHOY

58/13

PaGora u MOIIHOCTDH ITIOCTOAHHOI'O TOKA.

®poHTanbHAA

nabopaTopHas paboTta
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OU3UKA

«3mepenue paboTsl U
MOIIIHOCTH
JIIEKTPUYECKOIO TOKA»:
JATYMK TOKA, JaTYUK
HaIpsDKEHN,
amIepMerp
JBYXIIPEEIbHBIMN,
BOJILTMETP
JBYXIIPEEIIbHBIMN,
JIAMITOYKa, UCTOYHHK
MUTaHUS, KOMIUIEKT
IIPOBOJIOB, KJIKOY

59/14 | DnexrpoaBmwkymas cuia. 3akoH OMa st
MOJIHOM 1ETIH.

60/15 | Jlaboparopras padota Ned. «M3mepenue JlaGopaTopnast pabora Ne
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS S«U3mepenne DJIC u
HCTOYHUKA TOKAY. BHYTPEHHETO COIPOTHB-

TICHUS ICTOYHHMKA TOKaY:
MaTYNK TOKA, JaTIYUK Ha-
MPSDKCHUS, aMIIEPMETP
NIBYXIIPEAEIbHBIM,
BOJBTMETP
NBYXIPEACIbHBIN,
[PE3UCTOP, UCTOUHUK
MUTaHUS, KOMITJIEKT
MPOBOJIOB, KIIOY

61/16 | Pemienue 3ama4 (3aKOHBI IIOCTOSTHHOTO
TOKQ).

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

ITIOCTOAHHOI'O TOKa».

Dnexkmpuveckutl mok 6 paznuunvix cpeoax (5 uacos)

63/18

DnexTpuyecKas IpOBOJUMOCTD PA3IUYHBIX
BEIIECTB. 3aBUCUMOCTb CONIPOTHUBIICHUS
MIPOBOJHHKA OT TEMIIEPATYPHI.
CBepXIIpOBOIUMOCTb.

64/19

DNEeKTpUUYECKUN TOK B MOIYIPOBOJHUKAX.
[TpuMeHeHHe MOTYIPOBOTHUKOBBIX
pruOOPOB.

65/20

ONEKTPUUECKUI TOK B BAKYyME.
DJeKTpOHHO-Ty4eBas TpyOKa.

66/21

QHGKTpI/ILICCKI/Iﬁ TOK B X XUJIKOCTAX. 3akoH
QJICKTPOJIM3A.

67/22

DNEeKTpUYECKU TOK B raszax.
HecamocTosTe IbHBIN U CaMOCTOSITEIbHBIN
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paspsibl.

IMoBTOpenue (1 vac)

68/1 | IloBropenue. | 1

TemaTuyeckoe MIIAHMPOBaHUE
11 knacce (68 yacor 2 4/B HemeJII0)

Ne TeMa KouunyecTBo KonTpoabHbie JlabopaTopHbie padoThI
4yacoB padoThI
1 OCHOBBI JIEKTPOAMHAMUKH 11 1 2
(mpomomkenue 10 kmacca)
2 Konebanus v BOJTHBL. 29 2 2
Onruka.

3 KBanroBast hnznka 15 1

4 Crpoenue Beenennoit 7

5 [ToBTOpEHUE 6

HUTOT0 68 4 4

KanennapHo-temaTuyeckoe mianupoBanme 11 kiace

Ne Tema ypoka Koumnuect HUcnonb3oBanue Mpumeuanue
n/n BO YacOB 000py10BaAHUA
1. OcHOBBI YIeKTPOAUHAMUKH (TPoaoKeHne 10 11
KJiacca)
1 MaruuTHOE II0JI€, €70 CBOMCTBA. JemoHcTpanms

«3mepenue noss
MMOCTOSIHHOTO MarHuTa:
JaTYNK MarHUTHOTO
TIOJISI, HOCTOSIHHBIM
MAarHuT I0JIOCOBOIA.
JlemoHCcTpanus
«3mepenue nos
BOKPYT IPOBOJHUKA C
TOKOMY: JIaTUYMK
MarHuTHOTO IIOJIs, JBa
IITaTUBA, KOMIIJICKT
MIPOBOJIOB, UCTOYHHK

TOKa, K104
2 MarsuTHO€ 1oJjie MOCTOSHHOI'O QJICKTPHUICCKOIO
TOKa.
3 HeﬁCTBHe MAar"avMTHOrO 1oJjist Ha IPpOBOJAHHUK C

tokom.Jlaboparophast pabora Nel.
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OU3UKA

<<H36J'IIOH6HI/IG I[CP'ICTBI/Iﬂ MAar"avTHOIO I10JIs1 Ha
TOK).

4 JelicTBuE MarHUTHOTO TMOJISI HA ABHKYLIUHCA
SJIEKTPUUYECKUH 3apsii.
5 Pemenne 3aga4u 1o TemMe «MarHuTHOE TOJIEY.
6 SIBiieHME 3JIEKTPOMAarHUTHOW HHAYKIUU.
MarsHuTHBIH TOTOK. 3aKOH 3JEKTPOMAarHUTHOM
WH]TyKITUH.
7 Hanpagsnenue nnaykuronsoro toka. [Ipasumno
Jlenua.
8 Camounnykius. UTHIyKTUBHOCTS.
9 JlaboparopHast paGUOTa Ne2. «M3yuenue siBneHus TaGoparopHast pabota Ne
AJIEKTPOMATrHUTHOM MHITyKITUN. 2 «3axon Dapanes.
ABnenune
PIEKTPOMATrHUTHOM
WHIYKIAWY»: TATYUK
HAIPsSKEHUs], JaTUUK
MAarHATHOTO IIOJIS,
NMHENKa, KaTylIka-
MOTOK, TTOCTOSIHHBIHM
MMOJIOCOBOM MarHur,
Tpyoka u3 [I1BX,
KOMIUJIEKT IPOBOJOB,
[ITATUB C JIEpKaTeaeM
10 | DrnexTpoMarHuTHOE MOJE.
11 | KontponbHas pabora Nel. «MarauTHoe moie.

SJ'ICI(TPOMEIFHI/ITHaH MHOYKIUA.

2. Kosedoanus v BoaHbl. Onruka.

29

12 CB0OOAHBIE U BEIHYXJIECHHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHHUsI.
13 Konebarensubiit koHTYp. [IpeBpamenre
SHEPTHH IIPH 3JIEKTPOMArHUTHBIX KOIEOAHHSIX.
14 ITepemMeHHBIN NEKTPUIECKUNA TOK. JemoHcTpanms
«3mepenne
XapaKTEPUCTUK
IIEPEMEHHOTO TOKa»:
JIByXKaHaJbHAasI
IIPUCTaBKa-
ocruiorpad, 3ByKoBOi
re’eparop, Habop
11po0OBOI0B
15 ['enepupoBaHue 3MEKTPUUECKON SHEPTUN. JemoHCcTpanms
Tpaucdopmaropsr. «Tpanchopmarop»:
JIByXKaHaJIbHAasI
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OU3UKA

HpUCTaBKa
ocruiorpad, 3ByKOBOM
reHepaTop, MHOrooOMo-
TOYHBIN
Tpanchopmarop, Habop
IIPOBOJIOB

16 | Pemenue 3ama4 o teme: «TpaHcdopMaTopby.
17 | [Ipou3BOACTBO U UCIIOIH30BAHKE
3JIEKTPUYECKON DHEPIUU.
18 | [epenaua seKTPOIHEPTHH.
19 | DnekrpomarnutHas BoaHa. CBoicTBa
OJICKTPOMAardiMTHBIX BOJIH.
20 [Mpunimn paguoTenedOHHON CBS3H.
IIpocreiimmii paiMONpUEMHHUK.
21 Pagnonokanus. IloasiTie o TeneBUICHNUH.
Pa3BuTHe cpencTB CBA3M.
22 Kontponsuas padorta Ne2. «9nmeKTpOMarHUTHEIE
KOJICOaHUS ¥ BOJIHBIY.
23 | CkopocTh cBerTa.
24 3akoH oTpakeHHsI cBeTa. Perenne 3aqaq Ha
3aKOH OTPa)KEHHE CBETA.
25 3aKkoH TpeoMIICHHUS cBeTa. Perrenne 3axad Ha
3aKOH MPEJIOMIICHHSI CBETA.
26 | Jlaboparopuas padora Ne3. «M3mepenue JlabopaTopHas pabota
TOoKa3aTeJIsl IMPEIOMIICHUS CTCKIIa. No 4((H3MepeHHe
MOKAa3aTest
MPEIIOMIIEHUS CTEKIIA:
OCBETHUTENh C UCTOYHU-
KOM CBETa Ha
3,5 B, ncTouHHkK
MUTAHUS, KOMILIEKT
MPOBOJIOB, MIEIeBas
nuadparma, moyIu-
JIAHAP, TIJIAHIIET HA
IUIOTHOM JIUCTE C
KPYI'OBBIM
TPAHCIIOPTUPOM
27 | Jlunza. ITocTpoeHue H300paskeHust B JIMH3E. Jlaboparopnas pabota Ne

5 «Onpenenenue
OTITUYECKON CHIIBI U
(OKYCHOTO paccTOSTHUS
coOuparomiei TUH3b:
OCBETHUTEITb C
MCTOYHUKOM CBETa Ha

3,5 B, ucrounuk mnura-
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HUS, KOMIUICKT
MPOBOJIOB, IIEJICBAS
muagparma, SKpaH
CTaJILHOM,
HaIPaBJISIONIAs C
M3MEPUTEIIBHON IKAJIOH,
COOMpArOIINe JTUH3HI,
[pacceuBaroIIas JMH3a,
CIIan

«Mopenb npeaMeTa» B
penrtepe

28 | lucnepcus cBera.

29 | Unrepdepennus ceera. udpakius cBeTa.

30 | MMonsipusanus cBera.

31 Pemenne 3amau o teme: «Onrruka. CBETOBEIE
BOJIHEI».

32 | Kourpomnbhas pabora Ne3. «Onrtuka. CBeToBbIC
BOJTHBI».

33 | ITocTynatsl TEOPHU OTHOCUTEIBHOCTH

34 PendatuBUCTCKUNA 3aKOH CIIOKEHUSI CKOPOCTEM.
3aBUCHMOCTH SHEPTHH TeNa OT CKOPOCTH ET0
JIBUKEHUA. PensTHBUCTCKAs TMHAMUKA.

35 | CBsi3b MeXly Maccoii U SHeprueit

36 Buasl uznydenuii. [llkana ajieKTpOMarHUTHBIX
BOJTH.

37 CreKTphl ¥ CIEKTpalIbHEIE anmmapaThl. Buabt
criekTpoB. CIIeKTpaTbHBIA aHAJIH3.

38 JlaGopaTtopuas pabota Ned. «Habmronenne
CILTONIHOTO W JIMHEWYATOrO CIIEKTPOBY.

39 NndpakpacHoe u yiapTpadnoneroBoe

W3ITyYEHUSL.
40 | PeHTreHOBCKHUE JIyUH.

. KBanroBas pusuka 15
41 | ®ororddext. VpaBHeHne DAHIITEHHA.

42 | ®oToHBI.

43 | Ilpumenenue pororddexra.

44 | Crpoenue atoma. OnbiTsl Pesepdopaa.

45 | KBanToBbIe noctyaatsl bopa.

46 | Jlazepsl

47 | CtpoeHue aTOMHOTIO siipa. SIepHbIe CHIIBL.

48 | DHeprus CBsI3U aTOMHBIX SI/IEP.

49 | 3akoH paJAMOAKTUBHOIO PacCa/ia.

50 | SAnepuble peakuuu. [lenenue saep ypaHa.
LenHble siaepHble peakuuu. S nepHbIid peakTop.

51 [Ipumenenue sinepHoil sHeprun. buonornyeckoe
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JICHCTBHEC PaaOaKTUBHBIX I/I3J'Iy1IeHI/II‘/JI.

52 Kontponbnas padora Ne4. «CBeToBbIC KBaHTHI.
@Pu3uKa aTOMHOIO SIAPay.

53 ®u3uKa 3JIEMEHTAPHBIX YaCTHII.

54 | Enunas ¢usndeckas KapTHHA MHpa.

55 dusnKa 1 HayYHO-TEXHUYECKAs PEBOJTIOIIHS.

4. Ctpoenne BcesieHHOii 7

56 | Crpoenne COIHEYHOM CHCTEMBI.

57 | Cucrema 3emis-JlyHa.

58 O6ume ceenenns o CorHIle.

59 HcTouHnKY 3HEPTUU U BHYTPEHHEE CTPOCHUE
Connua.

60 dusnueckas mpupoia 3Be3/1.

61 Hama I'anakTuka. [IpocTpaHcTBEHHbIE
MaciTa0bl HaOJro1aeMoi BeeneHHOI.

62 ITpoMCX0XkIEHNE U DBOJFOLUS FaJaKTUK U 3BE3I.

6. IloBTOpeHue 6

63 | IMoBropenue «Kunemarukay

64 | IMoBropenue «/luHamMuKa»

65 | [ToBTOpeHue «3aKOHBI COXPAHCHHS»

66 | IToBTOpeHuEe «DIEKTPOCTATHKAY

67 | I[loBTOpeHHe «DIEKTPOIUMHAMHUKAY

68 | UroroBoe moBTOpeHME

quGHO-MeTOAI/I‘lECKOQ obGecneyeHue OﬁpaSOBaTeJIbHOI‘O nmpomnecca.

— Yye6nuk I'.d.Msakuues, b.b.byxoBues, H.H.CoTckuit «®usnka» kiaaccuyeckuut kypc. 10, 11 kaace»
- MockBa, [IpocBeuienue, 2019 .

—  CoopHuk 3azad no ¢usuke 10-11 kuaacc. Kiaccuueckui kypc. I[lapdentbeBa H.A- M.
«IIpocBewmenue», 2019 r.

—  Jupaktudeckue matepuasbl Pusuka 10,11 knacc / A.E.MapoHn, E.A.MapoH. - M.: U3gaTenbcTBO
«/poda», 2018.

—  TemaTuyeckre KOHTPOJIbHbIE U CAMOCTOSITe/bHbIE PaboThl Mo ¢pusuke 11 kaacc / O.U.I'pomuesa.
- M.: U3gaTenbcTBO «JK3aMeH», 2018 T.

— JlozoBenko C.B., Tpymwnna T.A Peanuzamus oOpa3oBaTeiabHBIX MporpaMMm 10 (u3uke ¢
UCIOJIb30BaHMEM 00opydoBaHusi jaerckoro texHomapka «llkxonbHbrii kBantopuym» 10-11  kmaccer
(yramyGneHHslit ypoBeHb) — M. .2021

WHTepHeT-pecypchl
—  Anumanuu ¢pusuyeckux o6'bekToB. http://physics.nad.ru/
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’KuBas ¢usuka: obyyaromasa nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoxku ¢u3MKU c ucnosb3oBaHueM MHTepHeTa. http://www.phizinter.chat.ru/

dusuka.ru. http://www fizika.ru/

dusukKa: KoJJIeK s onbITOB. http://experiment.edu.ru/

dusuka: 3J1eKTpOHHas KOoJJIeKIUs onbITOB. http://www.school.edu.ru/projects/physicexp
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