TOUYKA \!Pocm PHUSMKA

I[NosscHuTe/IbHAA 3aNIUCKa

Pabovass mporpamMMa eCTECTBCHHOHAyYHOW HAMPaBICHHOCTH MO (U3MKE C HCHONBb30BaHMEM O00OPYIOBaHHUS
neHTpa «Touku poctay aus ydeOHoro mpenmera «®dwusmka. basoBeiii ypoBeHb. 10 — 11 kimaccel» cocTaBlicHa Ha
ocaoBe:®I'OC COO u pazpaboTaHa B COOTBETCTBHH C:

o depaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoi
®denepanun» (¢ U3M. U got., BTy, B cwry ¢ 01.09.2020);

e TpecOoBanusiMu DenepanbHOTO TOCYAAPCTBEHHOTO0 00pa30BAaTENBbHOTO CTaHAapTa OCHOBHOTO OOMIETO
obpazoBanms (yTB. TpuKazoM MuHHCTEpcTBa o0Opa3zoBaHus W Hayku Poccwmiickoit ®Denepanuu OT
17.12.2010 Ne 1897) (pen. 21.12.2020);,

e [lacmopTom HamuoHandbHOIO mpoekTa «O6pa3zoBanue» (yTB. npe3uauymoMm Cosera npu [Ipesunente PO
M0 CTPATETHIECKOMY PA3BUTHIO U HAIMOHAIBHBIM IIPOEKTaM, IPOTOKOI OT 24.12.2018 Ne 16);

e [locymapctBenHoil mporpammoii  Poccuiickoit ~ @Demepamuu  «Pa3Butme  oOpazoBaHus»  (YyTB.
[Moctanoenenuem IlpasutensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepkaAeHHH
rocymapcTBeHHOH mporpamMmbl Poccuiickoit denepannu «Pazsutre oOpasoBaHUs»;

e y4eOHBIM ITAHOM M OCHOBHOI 0OpazoBaTensHoi porpammbel MbOVY «Haunkwackast CL»;

e [Iporpamma cpennero (monHoro) obmero obpasoBanus mo ¢usmke 10-11 xmacc. Asropsr: JI.O.
I'enpenmreiin, 0. [uxk, JI.A. Kupuk. (u3 cOopuuka "[Iporpammbl ayig o01ieoOpa3zoBaTelbHbIX
yupexnenuit 7 — 11 xi1.” M., Ipoda 2008 ron). [Ipodunehsiii, 6a3oBbiit ypoBeHb, 10 ki1 — 2 daca B
Henemo, 11 ki1 — 2 Jaca B HEACTIO.

e MeToAMYECKUMH DPEKOMEHAAUMSIMH IO CO3AaHHI0 M (YHKUIMOHUPOBAHHIO B 00I1€00pa3oBaTeIbHBIX
OpraHu3alMsIX, PacHOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M MallbIX T'Opojax, IEHTPOB oOpa3oBaHUS
€CTECTBEHHOHAyYHOH W TeXHoJIorMdeckoil HampasneHHocTel («Touka pocrta») (YTBepKICHBI
pacropspbkeHueM MuHHCTepCcTBa pocBenienns Poccuiickoit @enepaunu ot 12 suBaps 2021 r. Ne P-6).

Peanuszanus nporpamMmMsel o0ecrie4nBaeTCs
yueOHO-MeTOAMYEeCKUM KOMILIeKTOM (Y4eOHUK BKIIYEH B DelepasibHbliil epeyeHb):

» JL.O.Tennenmreitn, FO.M.Juk. Omsmka: VYueOnmk it 10 kimacca o0meoOpa3zoBaTeIbHBIX
yupexaenuit . — M.: Muemo3suna, 2018. — 352 c.

» JL.D.I'eapenmreitn, FO.M.JIluk. ®usmka: VYdeOnmk mis 11 ximacca o0mieoOpa3oBaTelbHBIX
yupexaenuit . — M.: Muemo3suna, 2019. — 356 c.

>

[IporpamMma ompenenser coaepKaHue U CTPYKTypy y4eOHOTO Marepuasa, OCIeI0BaTeIbHOCTh €r0 U3yUeHUs, IyTH
(hopMUPOBaHUS CHUCTEMbl 3HAHWH, YMEHHH M CIOCOOOB JICSITEIBHOCTH, Pa3BUTHS, BOCIHUTAHUS W COLMAIH3AIMH
yYaluxcsl.



TOUYKA \!Pocm PHUSMKA

Co3nanme unentpa «Touka pocTay mpeAmnojaraeT pasBUTHE 00pa3oBaTEIbHONH HHPPACTPYKTYPHI
0011eo6pa3oBaTeIbHON OpraHu3anuy, B TOM YHCJIE OCHAIIEHHE 0011e00pa30BaTeIbHON OpraHu3aIuu:

1. oGopynoBanuem, cpencTBaMu OOydYeHUsS W BOCHHUTAHUS JJd HU3ydeHus (B TOM 4YHCIE
SKCHEPUMEHTAIBHOI0) NPEAMETOB, KypCOB, MAHCHUILUIMH (MoAayJjel) ecTeCTBEHHOHAay4YHOM
HAlpaBJICHHOCTH  TpPU  pealu3alid  OCHOBHBIX  00meoOpa3oBaTENbHBIX  MNPOTpaMM U
JTOTIOJIHUTEIBHBIX 00111€00pa30oBaTelIbHBIX MPOTPaMM, B TOM YHUCJE AJIsl PACIIUPEHHS COJEpPIKAHUS
ydueOHoro npeamera «Du3ukay;

2. obopynoBaHWeM, cpeacTBaMH OOy4YeHUS M BOCHUTAHUS JUIA  pealu3aluud  MPOTpaMm
JOTIOJTHUTEILHOTO 00pa30BaHMs €CTECTBEHHOHAYYHOW HANPABICHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYIOBAHUEM.

[TpodunbHBI KOMIIEKT 000pyIoBaHus oOecreunBaeT d3Q(PEKTUBHOE TOCTHIKEHUE 00pa30BaTEIbHBIX
pe3yIbTaTOB OOYYAMOIIMMHKCS IO TMPOrpaMMaM eCTECTBEHHOHAYYHOW HAINpPaBICHHOCTH, BO3MOXKHOCTh
yriIyOa€HHOTO0 M3Y4YeHHsI OTACNBHBIX MPEIMETOB, B TOM 4ucle s (popMHpOBaHUS H300PETATEIHCKOTO,
KPEaTUBHOT0, KPUTUYECKOT'O MBIIUICHHS, Pa3BUTUS (DYHKIIMOHAIBHOW I'PAMOTHOCTH y OOy4Yaromuxcs, B
TOM YHCJIC €CTECTBEHHOHAYYHON U MaTEMaTHYECKOM.

OKCHEpPUMEHT SABJISIETCS MCTOYHUKOM 3HAHMM M KpUTEpUEeM HMX HUCTUHHOCTH B Hayke. Konnenmus
COBPEMEHHOT0 00pa30BaHUs IMOAPAa3yMEBAaET, YTO B y4eOHOM OHKCIEPHUMEHTE BEAYLIYIO pPOJIb IOJDKEH
3aHATh  CAMOCTOSTEIBHBI  HCCIEAOBATENbCKUNM  ydeHHUYecKHi  skcnepuMeHT.  CoBpeMeHHbIE
SKCIICPHUMCHTAJIBHBIC MUCCICAOBAHUA 10 (1)I/I3I/IK€ YKE€ TPyAHO NPCACTABUTH 0€e3 MCHOJIL30BaHHUS HE TOJBKO
aHAJIOTOBBIX, HO M ULU(QPOBBIX HU3MEPUTENbHBIX npuOopoB. B ®dexepanbHOM TOCYIapCTBEHHOM
obpaszoBarenbHOM cranaapre (nanee — ®I'OC) nmponucaHo, YTO OJTHUM U3 YHUBEPCAIBbHBIX YUEOHBIX

nevctBuil (manee — VYVY]I), nmpuoOperaeMbIXx ydaluMHUCs, AOJKHO CTaTh YMEHHME «IIPOBEIEHHUS
OIBITOB, IIPOCTBIX JKCIEPUMEHTAJIbHBIX MCCIEIOBAaHUM, TMPIAMBIX U KOCBEHHBIX M3MEpPEHUH C
MCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX U3MEPUTEIbHBIX TPUOOPOBY.

VY4eOHBIH SKCHEpUMEHT 1O (U3MKe, MNPOBOAMMBIA Ha TpaguIMOHHOM oOopyaoBaHuu (6e3
npuMeHeHus Uu@poBBIX J1abopaTopuil), HE MOXET B TOJHOW Mepe oOecneduTh pelIeHue BCex
o0pa3oBaTeNbHbIX 33a4 B COBpeMEeHHOM mikosne. CaoKuBIIascs CUTyalus 00ycloBIeHa CyLIECTBOBAHUEM
psiaa npobiem:

*  TPaJULMOHHOE IIKOJIbHOE O0OpYJOBAaHHE H3-3a OIPAHMYEHUS] TEXHUUYECKUX BO3MOXKHOCTEHW HeE
MIO3BOJISIET IPOBOAUTH MHOTHE KOJIUYECTBEHHBIE UCCIEJOBAHMUS;

* JUIMTENBHOCTh NPOBENEHMS (PU3NYECKMX HCCIeAOBaHUM HE Bcerja corjacyercs ¢
JUTUTEIbHOCTBIO YUEOHBIX 3aHITUH;

*  BO3MOXHOCTbH MPOBEIECHUS MHOTUX (PU3MYECKUX HUCCIIEIOBAaHUN OrpaHUUYMBaEeTCAd TPeOOBaHUAMU
TEXHUKH 0€30MacHOCTH U JIp.

[udpoBass nmabopartopusi KapAMHAJIBHBIM 00pa3oM H3MEHsSE€T METOJUKY U  COJAepKaHue
SKCIEPUMEHTAIbHON JEATENbHOCTH M TOMOTAeT PEeUIUTh BbIlIENepeuncienHble npobiembl. lnpokwuit
CHEKTp UHU(POBBIX JAaTYMKOB IMO3BOJAET YydYaIlMMCS 3HAKOMHUTBCS C TapameTpamMu (U3HMYECKOTO
JKCIEPUMEHTA HE TOJbKO HAa Ka4eCTBEHHOM, HO M Ha KOJIUYECTBEHHOM ypoBHe. C momoinpio HudpoBoi
1a060paTOPUU MOKHO MPOBOJAUTH JITUTEIBHBIM IKCIIEPUMEHT Jake B OTCYTCTBUHU dKcrepuMeHnTaTtopa. [lpu
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TOM H3MEpsieMbIe JIaHHBIE M PEe3yJbTaThl MX O0OpPa0OTKM OTOOPaKarOTCs HEMOCPEICTBEHHO Ha JKpaHe
KOMITbIOTEPA.

B nmpouecce ¢opmupoBaHUs OSKCIEPUMEHTAJbHBIX YMEHUNW 1O (U3MKE YyUallUics YUYUTCS
peACTaBIATh HH(OpPMAIUIO 00 UCCIIeJOBAaHUU B YETHIPEX BUAX:

* B BepOaJbHOM: OIUCHIBATH OSKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEIb 3KCIEPUMEHTA,
(GuKCHUpOBaTh BHUMAHUE HAa U3MEPSIEMbIX (PU3NUECKUX BEJIMUNHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJHATH TAaOJIUIBl JAHHBIX, JIEKALIUX B OCHOBE NOCTPOECHHS I'paduKoB (Ipu
3TOM Y y4YaIllUXCsl BOSHMUKAET MEPBUUHOE MPEJICTABICHHE O MacIITa0ax BEJIHYHH);

* B rpaduuecKoM: CTPOUTH rpaduKH MO TAOJIMYHBIM JaHHBIM, YTO IO3BOJIAET MEPEUTH K BBI-
JBUKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIy (U3MYECKUMM BeIMYMHAMHU (IPH 3TOM YUUTEIb
[IOKA3bIBAET IPEUMYIIECTBO B BU3yaJIM3alUMU 3aBUCUMOCTEN MEXAY BEJIHW- UYMHAMH, HAIVISIAHOCTh U
MHOT'OMEPHOCTH);

* B aHAJUTHUYECKOM (B BHJIE MAaTEMaTUYECKUX YPaBHEHUH): IPUBOJUTh MaTEMaTUYECKOE OIIUCAHHUE
B3aUMOCBS3M (QU3NUECKUX BEIUUYMH, MaTeMaTHYecKoe 0000IeHNEe TOTYyYEHHBIX Pe3yJIbTaTOB.

[lepexonq K KaxXAOMy OJTaly NpeACTABICHHS WHPOPMALHUH 3aHUMAeT JOCTAaTOYHO OONBIION
IPOMEKYTOK BpeMeHHU. besycnoBHo, B 7—9 Kilaccax 3TOT Impoliecc HE0OXO0IUM, HO B CTapLIUX KJAccax 3To
BpeMslI MOXHO ObLIO OBl OTBECTM Ha pelleHue OoJjiee BaXHbIX 3anad. B sTom mniaHe wuugposbie
71a060paTOPUM MO3BOJISAIOT CYIIECTBEHHO SKOHOMUTh BPEMs, KOTOPOE MOKHO MOTPAaTUTh HAa (OPMUPOBAHUE
HCCIIEIOBATENIbCKUX YMEHUN yUaAIIUXCS, BBIPAXKAIOIINXCS B CIEAYIOIIMUX AEHCTBUIX:

* ompezeneHue NpoOIeMbl;

*  [IOCTAaHOBKA MCCJIEAOBATEIbCKOM 3aa4H;

* [JIAHUPOBAHUE PEUICHUS 3a]1auu;

*  IIOCTPOEHHUE MOJEIIEH;

. BBIIBUOKCHUE T'HIIOTE3,

*  SKCIEpUMEHTalbHasg NPOBEpPKA TMIOTE3;

*  aHaJu3 JaHHBIX DKCIIEPUMEHTOB HJIH HAOIIOCHHUII;

. (¢bopmMynupoBaHUE BHIBOJOB.

HOCHGI{HI/IC roasl y ydalmuxcs Ha6J'IIOI[a€TC$I HHU3Kad MOTHUBaALUMA HU3YUCHUSA CCTCCTBCHHOHAYYHBLIX
OUCHMIUIMH W, Kak CJeACTBHE, MaJeHue KadecTBa oOpasoBanus. LludppoBoe yuedbHOE oOOpymoBaHUE
MO3BOJIAET YYallUMCS O3HAKOMHUTBCA C COBPEMEHHBIMH METOJAaMU HCCIIEOBAaHUS, NPUMEHSIEMBIMU B
HAayKC, a YUYUTCIIO — MNPUMCHATH HA MPAKTHKEC COBPCMCHHLIC MEAATOTMYCCKHE TCXHOJIOTHH. HOQTOMY
TJIaBHOU cocTaBisollei komIuiekTa « Toukoii poctay aBistoTcs L poBbie 1abopaTopuun

VYuebnas nporpamma 10 - 11 kmaccoB paccuutana Ha 138 4 3a aBa roga usydyeHus (1Mo 2 yaca B HeJENIO B
KaXXJIOM KJ1acce)

HEJIb U3YYEHUSA OPUUKHN

@opMHUpPOBaHUE COBPEMEHHBIX IpEACTaBICHUI 00 OKpY’KarolleM MaTepualbHOM MHpPE, pPa3BUTHE
YMEHHI HaONI0AaTh MPUPOJIHbIE SIBICHHUS, BbIIBUTaTh TUIIOTE3BI U1 UX OOBSICHEHUS, CTPOUTh TEOPETUUECKUE
MOJIeNY, MJIAHUPOBATh U OCYLIECTBIATH (PU3UYECKHE OIBITHI /Ul MPOBEPKU CIEACTBUN (PU3MUYECKHX TEOpui,
AQHAJIN3UPOBATH PE3YJILTATHI BBIIIOJHEHHBIX YKCIIEPUMEHTOB U MPAKTUYECKU IPUMEHATH I10JyYCHHBIE 3HAHUS B
[IOBCEHEBHOM KU3HH.

3AIAYU OBYYEHUSA ®PU3UKE HA BA3OBOM YPOBHE
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1) ¢opmupoBaHue MPEACTaBICHUNA O POJIM U MecTe (PU3MKH B COBPEMEHHOW E€CTECTBEHHO-HAYYHOM
KapTHHE MHpa, B PA3BUTUM COBPEMEHHOW TEXHUKUM U TEXHOJOIMH; NMOHMMaHUE (PU3MUYECKON CYyIIHOCTH
HaOromaeMblx BO BceneHHON sBIeHMH; NOHMMaHWe poiau (GHU3UKM B (HopMUpOBAaHMHM Kpyrosopa u
(YHKLIMOHAJIBHON 'PaMOTHOCTH Y€JIOBEKA JJIS PEIEHUs IPAKTHUECKUX 3ajay;

2) oBIAZCHHWE OCHOBOIIOJIATAIOUIMMH (PU3UUYECKUMH TOHSATHIMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE 110JIb30BaHUE (PU3MUECKON TEPMUHOIOTHEN U CUMBOJIMKOMN;

3) oBiageHHe OCHOBHBIMHM METOJaMH HAayYHOTO TMO3HAHUS, UCIOJIb3yeMbIMU B (pusuke (HaOmroneHue,
OIKCaHKe, U3MEPEHNE, SKCIIEPUMEHT, BBIIBI)KEHUE TUIIOTE3bl, MOAEIUPOBAHUE U T. J1.); YMEHUS 00padaTbIBaTh
pe3yabTaThl MPSIMBIX M KOCBEHHBIX H3MEPEHUH, OOHAPYXKHBATh 3aBUCUMOCTh MEXKAY (U3HYECKHUMU
BEJIMYMHAMU, OOBACHATH [1OJyUYEHHbIE PE3YJIbTAThI U JA€1aTh BBIBObI;

4) ¢popmupoBaHuEe YMEHHUS pEIIaTh KAUeCTBEHHBIC W pacueTHbIC (pU3UYECKHE 3aJauu C SIBHO 3aJaHHON
(bu3nueckoil Mozenbo;

5) ¢popmupoBaHMEe yMEHHUS NPHUMEHSATH IOJyYEHHBIE 3HAHUS JUISI OOBSICHEHUS YCIOBHHA MPOTEKAHUS
(bu3nuecKux sBICHUN B IPUPOAE U ISl IPUHATHUS NPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM XKU3HM;

6) ¢hopmupoBaHre COOCTBEHHOH MO3HUIIMU IO OTHOIICHUIO K (QU3MUECKOM MH(OPMAIINH, MTOTydyaeMOn U3
pa3HbIX UCTOYHHUKOB.

IInanupyembie pe3yJbTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa
«DuU3MKa» ¢ ONMCAHUEM YHUBEPCAJIbHBIX Y4eOHBIX e CTBHI, JOCTUTaeMbIX 00y4aKIIMMHCS
JInuHOCTHBIE pe3yJbTaThl

JINIHOCTHBRIMU pe3ylibTaTaMU U3YUYCHUA NPEAMCTA «Du3uKay SIBISIOTCSI CICAYIOINUEC YMCHUA !

1. O0CO3HaBaTb CAUHCTBO U IMCJIOCTHOCTbL OKpYyXKAOMCro Mupa, BO3MOXHOCTH C€ro II0-
3HaBAEMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTHXXECHHUHU HayKH. ITocTenenHo BBICTpanuBaATh
cOOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC!

° BbIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE KU3HEHHBIE BOTIPOCHI, KOTOPHIE
CTaBUT NTWYHBIN KM3HEHHBINA ONBIT;

° YUYUATHCS MPU3HABATh NPOTHBOPEYMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISAI0B HA MUD,
BO3MOKHOCTb MX U3MEHEHHUS,

° YYUTHCS UCIOIb30BaTh CBOU B3TJISbI HA MUD JJIs OOBSICHEHUS Pa3IMYHBIX CUTYAIUH,
pelIeHUs] BOSHUKAIOIIUX MPOOJIeM U U3BJICUEHUS KU3ZHEHHBIX YPOKOB;

2. OCO3HAaBaTh CBOM HMHTEPECH, HAXOAUTh W H3y4aTh B yuye€OHHUKAx IO pPa3HBIM MpeaMeTaMm

MaTepuall, MUMEIIINI OTHOIIEHWE K CBOMM HHTepecaM. lcmonb3oBaTh CBOM MHTEPECHl IS
BbIOOpa MHAMBUIyaIbHOM 00pa30BaTeNbHON TPAeKTOPUH, MOTEHIMAIbHOM Oy aymel npodeccuu u
COOTBETCTBYIOIIETO MPOGUIHLHOTO 00pa30BaHMUS;

3. NpUOOpETaTh OMBIT yUYAaCTHUS B AesaX, MPUHOCIUIUX MOJIb3Y JOISIM;

4. OIICHUBATD JKU3HEHHbIE CUTYaIlMU C TOUKU 3pEHHs O€30MacHOro o0pas3a KU3HU U COXPaHEHUS
370pOBbsl. YUHUThCS BBIOMpPATH CTUJIb MOBEIEHHS, NPUBBIYKH, oOecrneuuBaroliue Oe3omacHbli o0pa3
KU3HHU M COXpPaHEHUE CBOETO 3J0POBBS, a TaKKe OMU3KUX JIOACH U OKPYKAIOLIUX;

5. OIIEHUBATh PKOJOTHMUYECKUH PUCK B3aMMOOTHOIIEHUW YesloBeKa U Mmpupoisl. Popmu- poBaTh
9KOJIOTUYECKOE MBIIIIEHUE: YMEHUE OLIEHUBATh CBOIO ACSATEIBHOCTh U NOCTYNKH APYTHUX JIIOAEH C TOUKHU
3pEeHUs COXpPaHEHUS OKpYKalollel cpebl.
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MeTanp €AMETHDBIC PE3YJIbTAaTbI

MeranpenMeTHBIMU pe3yJibTaTaMu U3ydeHus npeameta «Pusuka» spisercs popmupoBanue YV /.

Perynstusubie YY /I

CamocrosiTebHO OOHAPYKUBATh U (HOPMYIUPOBATH IPOOIEMY B KJIACCHON U MHIUBUILY -
aJbHOM y4eOHOMU 1€ TeIbHOCTH.

BrigBurate Bepcuu pemnieHus mpooiaeMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BRIOUpATh U3
IPEVIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSTENIBHO CPEICTBA JOCTUIKEHUS LIEIIH.

CocraBnsaTh (MHAMBUAYAJIBHO WIHM B TPYIIIE) IUIAH PELICHUs MPOOIEMBI.

PaGoTas no npeainokeHHOMY U (WJIM) CAaMOCTOSATEIbHO COCTaBICHHOMY IIJIaHY, UCIOJIB30-
BaTh Hapsy C OCHOBHBIMM CPEACTBAMM U JOIOJHUTEIbHbBIE: CIPABOYHYIO JIUTEPATYPY,
¢usnueckue npudopsl, KOMIBIOTEP.

[TnanupoBaTh CBOX MHAMBUYATIbHYI 00pa30BaTEIbHYIO TPAEKTOPHUIO.

Paborarh 110 caMOCTOSITEIbHO COCTABIEHHOMY IJIaHy, CBEPSSICh C HUM M L€JIbI0 AESATEIbHOCTH,
UCIIPABJISIs OMIMOKH, UCIIOJIb3YSI CAMOCTOSITENIbHO 0100paHHbIE CPECTBA.

CamoCTOsITEIPHO OCO3HABaTh IMPUUYMHBI CBOEIrO yclexa WM Heycllexa U HaXOAUTh CIOCOObI
BBIX0J1a U3 CUTYAllUU HEycCIexa.

YMeTh OIIeHHBATh CTEIEHb YCICIIHOCTH CBOCH WHIMBUAYAIbHON 0O0pa3oBaTeIbHON jesi-
TEJIbHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakKoB s»), OIPEAENsATh
HaIlpaBJICHUSI CBOETO Pa3BUTUS (KKAKUM 5 XOUY CTAaTh», «YTO MHE JJI1 3TOTO HAJI0 CHAETIATHY).

ITo3naBaTteabHble YY ]|

AHanu3upoBaTh, CPABHUBATH, KIacCU(PULUPOBATH U 000011aTh U3YUEHHBIE MTOHITHS.
CTpouTs TOTUYHOE pacCykIEHNE, BKIIOYAIOEe YCTAHOBICHNUE IPUUNHHO -CII€ICTBEHHbBIX
CBS3€H.

[TpencraBnsaTs uHGOpPMAIUIO B BUJE KOHCIIEKTOB, TaOIUL, CXeM, I'paKOB.
[Ipeobpa3oBbIBaTh HHPOPMALMIO U3 OJTHOTO BUJA B APYroi U BEIOMpPATh yAO0OHYIO 11 cebs
dbopmy GuKcauuu U NpeACcTaBICHUS HHPOPMALIUH.

Hcnonp30BaTh pa3anyHble BUABI YTEHUS (M3yUaroliee, IpoCMOTPOBOE, 03HAKOMUTENIBHOE,
MIOMCKOBOE), TPUEMBI CIyIIaHUS.

Camomy co3aBaTh UCTOUHMKH MH(GOPMALIMKM PAa3HOrO TUIIA U I pa3HbIX ayIUTOPUH,
co0r0/1aTh MpaBuiia UHPOPMAITMOHHOM O€30TaCHOCTH.

YMeTh UCNIOB30BaTh KOMIIBIOTEPHBIE U KOMMYHHMKAIIMOHHBIE TEXHOJIOTMU KaK MHCTPYMEHT IS
JIOCTUKEHHUS CBOUX LIETIEH.

YMeTb BeIOUpaTh aJieKBaTHbIE 3aJa4e MPOrpaMMHO-aNapaTHble CPEACTBA U CEPBUCHI.

IIpeamernsnie YY1

[Ipu oOyueHun Qusuke OEATEIBHOCTH, CBS3aHHAS C MPOBEJECHUEM (PU3UUECKOT0 HKC-TIEPUMEHTA,
OKa3bIBaeTcsi KoMIUIekcHOM. OHa BKIJIO4aeT B ceOsl psAx JTamoB: IJAHUPOBAHUE, MOJEIHpPOBAHUE,
BBIIBUKEHUE THUIOTe3, HaOIoJeHue, Mnoadoop NpHOOPOB U MOCTPOEHHE YCTAaHOBOK, H3MEpEHHe,
npejicTaBlieHue U o00o0mieHue pe3yiabTatoB. /[l OCBOEHMS YKa3aHHBIX JTaloB MPUMEHSETCS
SKCIEPUMEHTAIbHBIN METO N3yUYeHUs (PU3NUECKUX SIBJIE- HUH U MPOILECCOB.
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[Ipu moaroroBke yudammuxcs 11 knacca x cmaue EI'D mo ¢usuke ciexyer chopmupoBaTh y HHUX
YMEHHE pellaTh SKCIEePUMEHTaJIbHbIE 3ajauyd. B mpolecce uX BBINOJIHEHHS MOXHO MOBTOPUTH
3HAYUTEIbHBIH 00BEM MPONIEHHOr0 yueOHOro MaTepuana.

HpHMep OKCIIEPUMEHTAJIBHOI'O 3aaHUA

3akpenure x€Em00 B MITATHBE M YCTAHOBUTE HAKJIOH EM00a TaKUM 00pa3oM, 4TOOBI IAPHK MTPOXO U
BCIO JUTHHY kE&no0a.

Wcrnonp3yss UMEIOIIME 3HAHKS, ONMPEACINTE: a) YCKOPCHHUE MIapHuKa; 0) CKOPOCTh IMaph- Ka B KOHIIE
xkéio0a.

VYKaxxkute, Kak U3MEHSIOTCS Cleaylone GU3ndecKue BEIUYMHBI NIPU JABHKEHUHU IIapuKa BBEPX IO
KEmMo0y: a) CKOpOCTh, 0) yCKOpPEHHE; B) IMOTCHUIHMAJIbHAs SHEPTHSA;, T) UMIIYJbC, J) KHHETHYECKas
JHEPrusi; €) MOoJIHAs MEXaHMYECKas HHEpPrus B pPEaJbHBIX YCIOBUAX (C Y4ETOM TpEHHs); k) IHOJHAs
MeXaHHUUYeCKasi JHEPTHS B HACATbHBIX YCIOBUAX (06e3 yuéTa TpeHus).

Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4 (bOpMI/IpyeT Yy yqamuxcs CJIeAyrnunue YMCHUA:

L4 IMpOBOAUTH Ha6JHOI[eHI/I$I " OIIHMCBIBATDh HUX;

L4 3aAaBaTb BOIIPOCHI U HAXOJAWUTb OTBCTHI HAa HUX OIIBITHBIM HYTéM, T. €. IINIAaHUPOBATH BBIIIOJIHCHHUC
HpOCTeﬁHlPIX OIIBITOB,

L4 INPOBOAUTDH IIPAMBIC USMCPCHUA IIPpU ITOMOIIH HanOoee 4acTo HCITOJIB3YEMBIX HpI/I60pOB;

IPEICTABISTH PE3YIbTATHl U3MEPEHHUI B BUJIE TAOIHII;
JleJaTh BBIBOJBI HA OCHOBE HAOJI01CHUI;
. HaXOJHUTh NIPOCTEHINNE 3aKOHOMEPHOCTH B IPOTEKAHUM SBJICHUN U OCO3HAHHO HUCIIOJIb30BaTh
WX B IOBCEIHEBHOM KU3HH, COOIIOasi pa3yMHBIE MPaBIJIa TEXHUKU O€30MaCHOCTH U
MPOTHO3UPYS MOCIEACTBUS HEMPABUIBHBIX JEHCTBUH.

Brimonuenue nabopaTopHbeIXx paboT (U3UUECKOTO MpakTHKyMa [JOJDKHO OBITH CBSI3aHO C
OpraHM3alnuell CcaMOCTOSITEIbHOW M TBOPYECKOW JEATENBHOCTU ydaumuxcs. BO3MOXKHBIA BapuaHT
MHJIUBUyalIU3aluu paboThl — 3TO MOAOOp HECTAHJAPTHBIX 3aJlaHUil TBOPUYECKOTO XapakTepa, HallpuMep
OCTaHOBKa HOBOM J1abopaTopHOi paboThl. OpUrMHAIBHOCTH Ta- KOTO 33JaHMs 3aKJII0YaeTCsl B TOM, YTO
y4Yaliuiics MepBbIM COBEpIIAET ONpeaeaE€HHbIE NeHCTBUS MO BHIIOJHEHUIO JabopaTopHblil padbotsl. [Ipu
9TOM pEe3yJlbTaT €ro HKCIEPUMEH- TAIBHOW NEATEIbHOCTH INEPBOHAYAIBHO HEU3BECTEH HHU €My, HHU
YUUTENIO.

@DaKTUYECKH 371eCh MPOBEPSAETCS HE CTOJIbKO 3HAHME KaKOro-iubo (pu3n4eckoro 3ako- Ha, SBJICHUSA
UM TIPOIlecCa, CKOJIbKO CHOCOOHOCTHh Y4Yallerocs K IOCTAHOBKE M BBIMOJIHE- HUIO (PU3UYECKOTO
skcnepuMenTa. [IpoBeas ceputo HEOOXOIUMBIX U3MEPEHUM M BHIYUCICHUN, OH OI[EHUBAECT MOTPEITHOCTH
U3MEPEHUN U, €ClIM OHU HEJOMYCTHUMO BEIUKHU, HAXOJUT OCHOBHBIE MCTOUYHHKH OIMMOOK U MpoOyeT ux
YCTPaHUTb.

JpyruMm yyamumcs Kjacca MOXKHO HNPEUIOKUTh WHAMBUIAYaJbHbIE 3aJaHUS HCCIEI0BATENbCKOIO
XapakTepa, B XOJI€ BBIIOJHEHUS KOTOPBIX OHM IOJYydYaT BO3MOKHOCTb OTKDPBITh HOBBIE, HEM3BECTHBIE
3aKOHOMEPHOCTU WIM Jaxe co3aaTrh u3o0pereHue. CaMOCTOSATEIbHOE OTKPHITHE M3BECTHOIO B (DPU3UKE
3aKOHa WIU «u300peTeHue» crnocoda u3MepeHus (U3M- YECKOM BEJIMYUHBI SBIAETCS OOBEKTUBHBIM
JI0Ka3aTeJIbCTBOM CIIOCOOHOCTH Y4YallMXCAd K ca- MOCTOSATEIbHOMY TBOpYECTBY. B pesynbTaTe Takoi
JeATEIbHOCTH Y HUX (POPMUPYETCS yBE- PEHHOCTh B CBOUX MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTSX.
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B mpouecce skcrepuMeHTaIBHOIO HCCIeI0BaHUS (PU3MYECKUX SBJICHUN (IpolieccoB) U 0000IIeHUS
MOJYYEHHBIX PE3yJIbTaTOB YUallHeCs JOJKHBI HAYUYUTHCS:

. yCTaHABIUBATHh (PYHKIMOHAIBHYIO CBSI3b U B3aMMO3aBU CUMOCTD SIBJICHUH (ITPOLIECCOB);

. MOJEIUPOBATh SBJIEHUS (TIPOLIECCHI);

. BBIJIBUTaTh T'MIIOTE3bl, SKCIIEPUMEHTAIBHO IPOBEPATh UX U UHTEPIPETUPOBATH M1OJyUEHHbIE
pe3yJbTaThl;

. u3ydarh (U3NYECKUE 3aKOHBI U TEOPUH, YCTAaHABIUBATh TPAHUIIBI UX IPUMEHUMOCTH.

KommyHukatuBHbie YY /|

OTtcTauBas CBOIO TOUKY 3p€HUs, IPUBOJUTH API'YMEHTHI U IOATBEPKIATh UX (aKTaMHu.
YMeTb B IMUCKYCCUH BBIABUTATh KOHTPAPTYMEHTHI, Tepedpa3supoBaTh CBOIO MBICIb (BiIaje-
HUE MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH).

. YuuThCcs KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHMIO, YMETh IIPU3HABAaTh OLINO0OYHOCThH CBOETO
MHEHHUS U €r0 KOPPEKTUPOBATD.

. Paznuuath B NMCbMEHHOW M YCTHOUM peur MHEHHE (TOUKY 3pEHHUs), JOKa3aTeabCTBa (apry -
MEHTBHI, aKThl), TUIIOTE3bl, AKCHOMBI, TEOPHH.

. YMeTh B3IVISHYTh HAa CUTYaIlMIO0 C MHOW NO3ULMM U JONOBAPUBATHCA C JIOJAbBMHU, IPUIEPIKH -

BAarOIUXCA MHBIX TOYCK 3PCHU.
HpeI[MeTHLIe PE3YJIbTAThI

BrinyckHHUK Hay4uTCA:

o JNEMOHCTPHUPOBATH HA MPUMEPAX POJIb U MECTO (GU3UKU B OPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHbI MUPa, B Pa3BUTHUU COBPEMEHHON TEXHUKHU U TEXHOJOIUH, B IPAKTUYECKON
JNEeATEIbHOCTH JIIOJEH;

. J€EMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXIY (PU3UKOIN M APYTMMH €CTECTBEHHBIMU
HayKaMH;

e yCTAaHABJIMBATH B3aUMOCBS3b €CTECTBEHHO-HAy4YHBIX SBJIECHUW M TNPHUMEHATb OCHOBHBIE
¢du3nyeckue MoJeIu ISl UX ONUCAaHUS U 00BbsSCHEHUS,

®  HUCHOJIb30BaTh HMHGPOPMALMIO (U3UYECKOTO COJEpKaHUS MpPU pEIIeHUH Y4eOHBbIX, MpPaKTH-
YECKUX, MPOEKTHBIX M HCCIEOBATENbCKUX 3aJlay, MHTETpUpys HHPOPMALMIO M3 PA3TUYHBIX
MCTOYHUKOB U KPUTUYECKU €€ OLIEHUBAs;

® pa3IMyaTh U YMEThb MHCIOJIb30BaTh B Yy4eOHO-HCCIEIOBATENbCKOW JEATENbHOCTH METOJIbI
Hay4YHOTO MO3HaHUs (HaOII0/IeHne, ONIMCaHNle, U3MEPEHNE, DKCIIEPUMEHT, BbIJIBUKEHUE TUIIOTE3HI,
MOJEIUPOBAHUE U Ap.) U GOPMBI HAYUYHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYS
Ha MpUMepax UX pojib U MECTO B HAYYHOM MTO3HAHUH;

® [IPOBOJUTH MpPSAMbIE U KOCBEHHbIE U3MEHEHHS (PU3UUYECKUX BEJIMYHMH, BHIOMpAs U3MEpH - TEIbHbIE
npubopsl ¢ yUETOM HEOOXOIUMOM TOYHOCTH U3MEPEHU, TIIaHUPOBATh X0J1 U3MEPEHUH, MOTy4aTh
3HaYeHUE H3MEpPSIEMON BEJIUYUHBI U OLICHUBATh OTHOCHUTENIbHYIO MOrPEIIHOCTh IO 3aJlaHHBIM
dbopmynam;

® TPOBOJUTH MCCIEIOBAHUS 3aBUCUMOCTEH MeXJy (U3MUECKUMU BEIMYUHAMH: IPOBOAUTH
MU3MEPEHHUS U ONPEAEIISITH HA OCHOBE MCCIEJOBAHUSA 3HAUEHUE MMapaMETPOB, XapaKTepH - 3yIOLIUX
JAHHYIO 3aBUCHUMOCTh MEXK]ly BEIMUMHAMU, U JIeJIaTh BBIBOJ] C YYETOM MOTPEIIHOCTH U3MEPEHUH;

®  HCHOJIb30BaTh JUIS ONHCAHUS XapakTepa MNpPOTeKaHWs (PU3NUECKUX MpoleccoB (usznueckue
BEJIMUMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEKIYy HUMH;
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®  WCMOJB30BaTh JUIS ONHUCAHUS XapakTepa NpPOTeKaHWs (U3WYECKUX MPOILECCOB (U3UUECKHUE
3aKOHHBI C y‘-IéTOM I'paHul UX IPUMCHUMOCTH;

e pemaTh KA4eCTBEHHBIC 3a7adyd (B TOM YHCJIE M MEXKIIPEAMETHOTO XapakKTepa): HCIOJIb3YS
MOA€CIu, (1)I/ISI/I‘ICCKI/I€ BCIIMYMHBI MW 3aKOHBI, BBICTPAHMBATL JIOTUYCCKU BCPHYIO MCIIOYKY
00BsicHEeHHS (0Ka3aTENbCTBA) MPEIJI0AKEHHOTO B 3ajjaue mpoiiecca (SBiIeHHS);

e pemaTh pacy€THBIC 3aJ]a4H C ABHO 3aJaHHOHN (PU3NYECKON MOJEINIbIO: Ha OCHOBE aHAJIN3a yCIOBHS
3aladyd  BBIIEIATH (U3UYECKYI0 MOJeNb, HAXOAuUTh (U3MYECKHE BEJIMYHUHBI M 3aKOHBI,
HEOOXOJMMBIC M JIOCTATOYHbBIC JUIS €€ PEHICHUS, MPOBOAUTH PACUETHI U MPOBEPSTH MOJIYUYCHHBIH
pe3yIbTaT;

®  YUYUTHIBATh TPAHULBI MPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MoJeNed Npu peuieHun Qusu-
YECKHUX U MEXKIPEAMETHBIX 33/1a4;

° HUCIIOJb30BAaThHh I/IH(l)OpMaI_[I/IIO U NPHUMCHATHL 3HAHUA O HNPUHIOUIIAX paGOTBI U OCHOBHBIX Xa-
PaKTEpUCTUKAX M3YUYEHHBIX MallMH, IPUOOPOB U JPYIMX TEXHUUYECKUX YCTPOMCTB AJIsl pelIeHUs
NPaKTUYECKHUX, YUeOHO-HUCCIEI0BATEIBCKUX U TPOCKTHBIX 33/1a4;

®  WCIOJIB30BaTh 3HAHUS O (U3MYECKUX OOBEKTaX W Mpolleccax B MOBCEIHEBHOW KHU3HU IS
oOecrieueHusi 0€30MACHOCTH MPHU OOpAIICHUH ¢ MPUOOpPAMU U TEXHUUYECKHUMHU YCTPONCTBAMU, IS
COXpaHEHUS 3JJ0POBbsI U COOJIFOJICHHS HOPM 3KOJIOTHYECKOTO MOBEJICHHS B OKpYyXarouiei cpee,
JUTSL IPUHSTUS PEIICHUIH B TOBCEAHEBHON XKU3HH.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS

® [OHMMaTh U OOBACHATH IEIOCTHOCTh (DU3UUECKOW TEOpUHU, pa3iuyaTh TCpaHULBl €€ MpH-
MEHUMOCTHU U MECTO B PANY APYTUX (PU3HUYECKUX TCOPHUH;

e BJaJAeTh MNpUEMAMU TIOCTPOCHHUS TEOPETHUYECKUX JIOKA3aTEeNIbCTB MPOTEKAHUS (PUIUUECKUX
SBJICHUHW U MPOI[ECCOB HA OCHOBE MOJYUYEHHBIX TCOPETHUUYECKUX BHIBOJOB M JOKa3a- TEIbCTB;

®  XapakTepH30BaTh CHUCTEMHYIO CBSI3b MEXIY OCHOBOIOJAraloUlUMH HAyYHBIMU MOHATHSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJe), IBUKEHUE, CUIla, SHEPTHUS;
BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJIAraroluX 3aKOHOB;
CaMOCTOSITEILHO TUIAHUPOBATh M MIPOBOJIUTH PU3NUECKUE IKCIIEPUMEHTHI,

e  XapakTepHu3oBaTh TIJ00anbHbIE NMPOOIEMBI, CTOAIIME IEpe] UYETOBEUYECTBOM: IHEPreTUUYECKHUe,
CBIPBEBBIE, SKOJIOTHYECKUE, — U POJIb (PU3UKHU B PEHICHUHN ITUX MPOOJIEM;

e pemaTh MNPaKTUKO-OPUEHTHUPOBAHHBIE KAa4eCTBEHHbIE W pacu€THbie (U3MYECKue 3amadu C
BHIOOPOM (PU3MUYECKONW MOJICNIN, HCIOJb3ys HECKOIbKO (U3MYECKUX 3aKOHOB WU (opmy,
CBSI3BIBAIONIUX U3BECTHBIE (U3UUECKUE BEIIMUMHBI, B KOHTEKCTE MEXKIPEIMETHBIX CBSI3EH;

. 00BSCHATH NPUHLMIIBI paOOThl U XapaKTEPUCTUKHU U3YUEHHBIX MAIIUH, IPUOOPOB U TEXHU -
YECKHUX YCTPOWCTB;
. 00BSICHATH yCJIOBUS MPUMEHEHHUs GU3NUECKUX MOJIeNIel TpH perieHny pU3ndecKux 3ajaad,

HaxXOJUTh aJIEKBAaTHYIO MIPEIJIOKEHHOM 3aaue GU3NUECKYI0 MOJIEIIb, pa3penaTs IpolaemMy Kak
Ha OCHOBE UMEIOIIMNXCS 3HAHUN, TaK U MPU MOMOIIHA METO/I0B OLICHKH.
MexaHU4YeCKHUe SBIEHUA

— PaCllO3HAaBATb ME€XaHHUYEeCKHEe ABJIEHUA U 00'BSCHATL Ha OCHOBE HMMEIINXCA 3HAaHUW OCHOBHbIE
CBOMCTBA HWJH YCJIOBHUA TNPOTEKAHUA I3THUX SIBJIEHUH: paBHOMEpHOE€ W HepaBHOMEpHO€ JABUXXEHHE,
paBHOMEpHOE€ KW PaABHOYCKOpPEHHOE HpHMOﬂHHeﬁHOG ABHUXEHHE, OTHOCHUTEJIbHOCTb MeXaHHU4YEeCKOIo
ABHXKEHHA, CBO6OAHO€ nageHue TeJs, paBHOMEpPpHOEe [JBHXKEHHE [0 OKpPYXHOCTH, HWHEPIHU-,
BBaHMOAeﬁCTBHe TeJl, peaKTHUBHOE ABHXEHHE, [Iepeaadya AaBJI€HHUA TBEPAbIMU TeJIaMH, X KUAKOCTAMHU U
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razamu, aTMocpepHoe AaBJieHHe, NIJIAaBAaHHE TeJs, pABHOBeCHE TBEPAbIX TeJ, UMEIOU[HUX 3aKpelJeHHYI0
0Ch BpallleHHs], KosiebaTeJIbHOe ABMXKEHHE, Pe30HAHC, BOJIHOBOE IBM)KEHHUE (3BYK);

— ONUCBhIBAThb U3yYEHHbIE CBOMCTBA TeJ U MEXaHUYECKHUE SIBJIEHUS, UCNI0Jb3Ys pU3UYECKHUE BEJIUYHHBI:
NyTb, IEpeMellieHHe, CKOPOCTb, YCKOPEHUE, Tepuo/, obpallleHUs], Macca TeJia, IJIOTHOCTb BeLecTBa, CUJa
(cuna TsKeCTH, CUJa YIOPYroCTH, CUJIa TPEeHMs), JlaBJeHUe, UMIYJbC Tesa, KUHETU4YecKass 3Heprus,
NOTeHLMaJlbHAsl 3HEPrus, MexaHU4eckKas paboTa, MexaHU4yeckass MouiHocTb, KII/J[ mpu coBeplieHUH
paboThl C MCHNOJb30BaHMEM IMPOCTOr0 MEXaHMW3Ma, CUJa TpPEeHHs, aMIUIUTYJAa, Mepuoj] U 4acToTa
KoJiIebaHUH, AJIMHA BOJIHbI U CKOPOCTb €€ pacnpoCTpaHeHHs; NPU OMUCAHUU MPABUJBLHO TPAKTOBAThb
$U3MYECKHUI CMBICJ HCNOJIb3YEMbIX BEJWYHH, UX 0003HAaYeHHUs U eJMHHULbl U3MepeHHs], HaXOJUTb
dopMysibl, CBsI3bIBAWOLIME JaHHYI0 QU3UYECKYI0 BEJWYUHY C [APYTMMM BeJUYHMHAMH, BbIUUCIATH
3HayeHHe PU3UYECKOU BEJTUYUHBI;

— aHaJIM3UPOBAThb CBOMCTBA TeJ, MEXaHHUUYECKHUE SIBJIEHUS U MPOLECChl, UCM0JIb3YsI QU3NUECKHE 3aKOHBI:
3aKOH COXpaHEHHS SHEPrUuH, 3aKOH BCEMUPHOI0 TATOTEHUS], IPUHLMI CYTIePIO3UILUU CUJ (HaXOXKAeHUe
paBHOAeMcTBYOIEN cuibl), I, 1T v [1l 3akoHbl HblI0TOHA, 3aKOH COXpaHEeHHs UMNYJbCa, 3aK0oH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmeJa; NpPU I3TOM pas3jvdyaTbh CJAOBECHYH (OPMYJUPOBKY 3aKOHA M €ro
MaTeMaTHU4eCcKoe BbIpaXKeHUeE;

— Ppa3Jru4aTb OCHOBHbBI€ IIPHU3HAKHU HW3YYE€HHBIX c]>1/131/1qec1<1/1x MOAEHCP'I: MaTepHa/JibHad TO4YKa,
HHepLHaJbHadAd CUCTEMA OTCYETA;

— pellaTh 3aJa4yM, UCMOJb3ysd PHU3HUUYECKHe 3aKOHbI (3aKOH COXpaHEHUs 3HEePruH, 3aKOH BCEMHUPHOTO
TACOTeHUs, NpUHUUN cynepno3uuuu cui, I, II u Il 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GOpMyJibl, CBA3bIBaWOIUE PU3UYECKHE BeJUYUHBI
(myTb, CKOpOCTb, YyCKOpeHHe, Macca TeJsa, IJIOTHOCTb BellecTBa, CWJA, JAaBJeHHWe, UMIYJbC TeJa,
KWHeTHUYeCcKasl 3Heprus, MoTeHlMaJlbHasd dHEPrus, MeXxaHH4YecKas paboTa, MexXxaHU4ecKass MOIIHOCTD,
KII/l nmpocToro mexaHu3Mma, Cujia TPEHUS CKOJIbXeHHUS, KO3APPULIMEHT TPeHUs, aMIIUTy/a, EPUOA U
4yacToTa KoJiebaHUM, JJIMHA BOJIHbI U CKOPOCTb €e paclpoCTpaHeHHs): Ha OCHOBE aHajv3a YCJIO0BUSA
3a/layd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIENATbh (U3UUYECKHe BeJUYUHbI, 3aKOHbl U (GOPMYy.JibI,
Heob6X0JUMble JJid ee pelleHUs], IPOBOJUTb pacueThl U OLleHUBATh PeabHOCTb M0JYYEHHOTO 3Ha4YeHHUSs
bu3UYeCcKOr BEJIUUUHBI.

TenioBble SABJ1€HUS

— pacrno3HaBaThb TeIllJIOBble fABJIEHUS U OOBbACHATb Ha 0a3e MMEIOLIMXCH 3HAHUM OCHOBHbIE CBOWMCTBA
WU YCJI0BUS NpPOTEKAaHUs 3TUX fABJeHUH: AuPy3us, U3MeHeHHe oObeMa Tes NPU HarpeBaHUHU
(oxnaxkaeHur), OoJsiblIasi CXKMMAEMOCTb ra30B, MaJjas CXKHMAeMOCTb XUAKOCTEW M TBepPAbIX TeJ;
TeIJIOBOe paBHOBeCHe, HUClapeHue, KOHJleHcalks, NJIaBJleHhe, KPUCTAIIU3alus, KUIeHUe, BJXKHOCTh
BO3/lyXa, pa3JIMuHble CHOCoObl TemsonepeAadyd (TeNmJONpPOBOAHOCTb, KOHBEKLHUS, H3Jy4YeHUE),
arperaTHble COCTOSIHMSA BelleCTBa, MOTJIOLleHUe dHEePrUuu NPU UCHApeHUM KUJIKOCTU U BblJieJIEHUE ee
IIpU KOH/IeHCAlluY [1apa, 3aBUCKUMOCTb TeMIlepaTypbl KUIIEHUS OT JaBJIEHUS;

— OIIKUCbIBATb HM3Y4YE€HHBbIEC CBOMCTBa TeJ U TEINJIOBbIE ABJIEHHA, HWCIOJIb3yAd (1)PI3H‘-I€CKI/I€ BE€JIMYUHBI:
KOJIMYECTBO TEIIJIOTbI, BHYTPEHHAA 3HEprud, TeMIiepaTypa, yAeJIbHad TeIlJIOEMKOCTb BelleCTBa,
yAeJIbHad TeIJoTa IlJIaBJIEeHUdAd, y/JeJIbHad TeIlJoTa napoo6pa30BaHHH, yAeJIbHad TeIJoTa CropaHHA
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TOIJIMBA, KO3QQUIMEHT M0JIe3HOr0 JeHCTBUA TeNJIOBOrO JBUraTesis; NPU ONMCAHHWU HPaBUJIBHO
TPaKTOBaTbh QU3NYECKUM CMBICJ UCIOJIb3yeMbIX BeJWYHWH, UX 0003HAYEeHUA WU eJUHHLbl U3MEpeHMUH,
HaxoAuTb GOpMyJibl, CBfI3bIBalOLIMe [JaHHYI (U3WYEeCKYyl0 BeJUWYHWHY C J[APYTUMH BeJMYUHAMH,
BBIYUC/IATH 3Ha4eHUe GU3UYeCKON BeJIUIUHBI;

— dHaJIM3UPOBATb CBOICTBa TeJI, TeIlJIOBblI€ ABJIEHUA U IMPOLECChI, UCII0JIb3YyAd OCHOBHbIE IOJIOXKEHUA
dTOMHO-MOJIEKYJIAPHOT'O Y4€HHA O CTPOEHHUH BEIECTBA U 3aKOH COXPAaHEHHUA SHEPIHUH;

— Ppa3Jn4aTb OCHOBHbIE€ NMPHU3HAKHU HM3YYEHHBIX (l)I/I3I/I‘-IECKI/IX MOﬂeJIefI CTpOE€HHA Ira30B, )KPI,CLKOCTGIZ H
TBEPADBIX TEJI,

— NPHUBOAUTDL IPUMEPHI IPAKTUYECKOTI'O UCII0JIb30BAHUA Cl)I/IBI/I‘JECKI/IX 3HAHUWM O TEIJIOBbIX ABJIEHUAX;

— pemaThb 3aJjlauM, MUCHOJIb3ysl 3aKOH COXPAaHEHUsI IHEPTrUM B TEIJIOBBIX Mpoleccax U (OpPMYJibl,
CBA3bIBawIMe GU3NYECKHe BEeJUYUHbI (KOJMYECTBO TEMJIOTHI, TEMIIEPATYPA, V/eJbHasl TeNJI0eMKOCTb
BellleCTBa, y/eJibHasl TeIJIOTA IJIaBJIeHHUs, yeJibHas TelJjoTa nmapoobpa3oBaHUs, y/JesbHas TeIJoTa
CropaHusl TOMJIMBA, KO3QPUIUEHT MOJIE3HOTO JEeHCTBUS TEIJIOBOrO JBUraTeJssl): HA OCHOBE aHaJMU3a
yCJIOBHUS 33/la4uM 3aNIMChIBAaTh KPATKOE YCJI0BUE, BbIJIeNATh PU3NUECKUe BEJIMYUHBI, 3aKOHbI U POPMYJIbI,
HeoOX0UMble JiJis ee pellleHUs], IPOBOJUTb PACUeThl U OL[EHUBATh PEAJIbHOCTD MOJYYEHHOTO 3HAYEHUS
buU3UYeCcKON BEJIUUUHBI.

3J1eKTpnqec1me M MAarHuTHbIC ABJICHUA

— PpacClio3HaBaTb 3JIEKTPOMArHUTHbIE ABJI€EHUA U 0O0'BSICHATH Ha OCHOBE HMEIINXCA 3HAaHUN OCHOBHbIE
CBOMCTBA WJIU yC/I0BHA NMPOTEKAHUA 3THX SIBJIEHUH: 3JIEKTpU3alHA TeJl, B3aHMOﬂeﬁCTBHe 3apAa/40B,
BHEKTpH‘JECKI/Iﬁ TOK U €ero IL[E!I‘/JICTBI/IH (TEHJIOBOG, XUMHYECKOE, MaI‘HI/ITHOG), BSaHMOAEﬁCTBHe MAarHuTOB,
JJIEKTPOMArdiuTHad MHAYKI WA, IL[eI‘/JICTBI/Ie MAarHMTHOTIO I10JIA Ha MPOBOAHUK C TOKOM U HA ABHXYIIYIOCA
3apAXKEeHHYI0 9acTUuny, AeﬁCTBHe JJIEKTPUYIECKOTO ITOJIA Ha 3apAXEeHHYI0 4aCTUuly, 3JIEKTPOMAIrHUTHBIE
BOJIHDI, HpHMOJII/IHteIHOG pacnpoCTpaHeHHE CBETa, OTpaXXEHHKWE U TpeJIOMJIEHUEe CBETa, AUCIIEpCUA CBETA.

— COCTaBJIAATb CXeMbl 3JIEKTPUUECKUX LieNeil ¢ Mmocje/[oBaTe/JbHbIM U MapasijieJIbHbIM COeJIMHEHUEM
3JIeMEHTOB, pa3Jjiuyasi yCJIOBHble 0003HAYeHHUs] 3JIEMEHTOB 3JIEKTPUYECKHX Iiened (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTaT, JIaMII04YKa, aMIIEpMETP, BOJIbTMETD).

— HCIOJIb30BaTh ONTHYECKHE CXeMbl /il TOCTPOEHHs H300paKeHWH B IJIOCKOM 3epKaje |
cobuparollel JUH3e.

— OIIUCbIBATb H3Yy4YE€HHDbIE CBOWCTBA TeJa U JJIEKTPOMAarHuTHbIE€ ABJIEHHA, HCIIOJIb3yAd CI)I/IBI/I‘-ICCKI/Ie
BE€JIMYUHBI: BJIeKTpI/I‘-IeCKI/Iﬁ 3apdan, ChJla TOKa, 3JIEKTpHYeCKOe HallpdXeHHe, 3JIEKTpHu4YeCKoe
COlMpOoTHUBJIEHHNE, YAEeJIbHOE COIIPOTHUBJIEHHWE BeECTBA, pa60Ta JJIEKTPHUYIECKOrIo I10Jid, MOIMHOCTDb TOKa,
(l)OKYCHOC pacCTodHHME U ONITUYECKad CHUJia JIMH3bI, CKOPOCTb 3JIEKTPOMAIrHUTHLIX BOJIH, JJIMHA BOJIHbI U
4aCTOTa CBeTa; MNPH OMHMCAHHK BEPHO TPAKTOBATb (1)H3quCKHﬁ CMBICJT UCIIOJIb3YyE€MbIX BEJIHWYHUH, HUX
0003HaYeHHUS U €AWHHUIbl HN3MEPEHHA, HaAXOAUTb (l)OpMy.}IbI, CBA3bIBaOIME€ OAHHYIO (l)I/IBI/I‘JECKYPO
BEJIMYHUHY C APYT'MMHU BE€JIMYWHAMHMH.

— dHaJIM3UPOBATb CBOMCTBa TeJI, 3JICKTPOMArduTHbIE ABJIEHHUA WU IPOLECChbl, UCIIOJIb3yAd (l)I/I3I/I‘16CKI/Ie
3dKOHBI: 3dKOH COXpPaHEHHA IJIEKTPHUYECKOI'o 3apdad, 3aKOH Oma AJId y9aCTKa eI, 3aKOH A)KOYJ'IH-
10
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JleH1ja, 3aKOH MPSIMOJIMHEHHOT'0 PAacpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPeIOMJIEeHUS
CBeTa; P 3TOM pa3/IM4yaTh CJIOBECHYIO0 GOPMYJIUPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BbIpKEHHE.

— INPUBOJUTH NMPUMeEPHbI NPAKTUYECKOTO HCNOJIb30BaHUA QU3MYECKUX 3HAHUW O 3J1€KTPOMarHUTHBIX
SIBJIEHUSX

— pewaTh 33/la4yd, UCNOJIb3ys Pu3ndeckue 3aKoHbl (3akoH OMa s y4yacTka uLenu, 3akoH Jxoyss-
JleH11a, 3aKOH NPSIMOJIMHEMHOTO PAacpOCTPaHEHHUS CBETA, 3aKOH OTPaXKeHUsl CBETa, 3aKOH MpeIoMJIeHUs
cBeTa) U GOpMyJibl, CBS3bIBaOLMe QU3NYECKHE BEJUYHHBI (CHJIa TOKA, 3JIEKTPUUYECKOE HAMPSKEHUE,
3JIeKTpUUYECKOe CONMPOTHUBJIEHHUE, /e ibHOe CONPOTHUBJIEHHE BelleCTBa, paboTa 3JeKTPUYECKOTO MO,
MOUIHOCTb TOKa, POKYCHOE PacCTOsIHME U ONTUYEeCKas CUJjia JIMH3bl, CKOPOCTh 3JIEKTPOMAarHMTHbIX BOJIH,
JUIMHA BOJIHbI M 4YacToTa cBeTa, ¢OpMyJibl pacyeTa 3JEKTPUUYECKOTO  CONPOTUBJIEHUS
NpUIOoC/Ae0BaTeJIbHOMUIIAPAJJIEIbHOM COeJUHEHUU MPOBOJAHHUKOB): HAa OCHOBE aHaJ/UM3a YCJI0BUS
3a/layd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIAENATb (U3UYECKHE BeJWYUHbI, 3aKOHbl U (GOPMYy.JbI,
Heo6X0IUMble /15l ee pellleHus], IPOBOAUTD pacyeThl U OLleHUBATb PeaJbHOCTb MOJIy4eHHOT0 3HaYeHUs
buU3uYeCcKOr BEJIUUYUHBI.

KBaHTOBbIE IBJICHUSA

— PaClio3HaBaTb KBAHTOBbLI€ ABJIEHHUA H 00'bSICHATb Ha OCHOBE HNMEIINUXCA 3HAaHUM OCHOBHbIE
CBOMCTBA UJIH yCJIOBHA MPOTEKAHUA 3TUX SIBJIEHUM: eCTeCTBeHHas U HNCKYCCTBEHHAA PaJUOAKTHUBHOCTD,
a-, B- N Y-U3JIy4€HHd, BOBHHUKHOBEHHE JINHEWYaToro CIIEKTPA U3JIYy4YE€HHUA aTOMA;

— ONMUCBhIBAaTh M3y4YeHHble KBAHTOBbIE SIBJIEHUS, UCMOJIb3ys PU3UYEeCKUEe BEJUUYUHbI: MAaCCOBOE YMCJIO,
3apsAA0BO€e YUCJO, NMEPUOJ TOJypacnaja, s3Hepruss GOTOHOB; MPH OMMCAHUM MPABUJIbHO TPAKTOBATh
$U3UYECKHUIM CMBIC/ HCINOJIb3YeMbIX BeJUYHH, UX 0003HAYEHHUs W €JUHUIbl HU3MepeHHUs; HAaXOJUTb
dbopMysibl, CBs3bIBAWOIIME JAaHHYI0 QU3WYECKYI0 BEJHWYUHY C APYTMMM BeJUYHMHAMH, BbIUMCISTH
3HaYeHHe PU3NYECKOU BEJTUYUHBI;

— QaHaJM3UPOBAaThb KBAHTOBble SIBJEHHS, HCIOJb3ysd (QU3WYECKHe 3aKOHbl M TMOCTYJaThl: 3aKOH
COXpaHEeHMUs IHEePTUH, 3aKOH COXpaHEeHHs 3JIEKTPUYECKOT0 3aps/ia, 3aKOH COXpaHEHHs1 MacCOBOTO YMCIIA,
3aKOHOMEpPHOCTH H3JIyYeHHUs U TOIJIOLIeHHWs CBeTa aTOMOM, INPH 3TOM pasjvyaTbhb CJIOBECHYIO
$OopMyIMPOBKY 3aKOHA U €r0 MaTEMATHYECKOE BhIPKEHUE;

— Pa3jii4aTb OCHOBHBbIE IPHU3HAKH HﬂaHeTapHOﬁ MO/JeJIM aTOMa, HYKHOHHOﬁ MOJeJIM aTOMHOTIO A4pPa;

— MNPHUBOAUTDL IPUMEPHI IPOABJIEHHUA B IIpHUpPOAe U MIPAKTUYECKOI'O NCIIOJIb30BaAHUA PAJHUOAKTUBHOCTH,
AOEPHBIX U TEPMOAJEPHBIX peaKum?I, CIIEKTPaJ/JIbHOT'O aHaJ/JIM34d.

JJ1IeMeHTbl aCTpOHOMHUH

— yKa3blBaTb Ha3BaHUA MjaHeT COJIHEYHON CHUCTeMbl; pas3/idyaTb OCHOBHbIE NMPU3HAKU CYTOYHOTO
BpallleHUs 3Be34H0ro Heba, ABuKeHHUs JIyHbl, COIHIIA U IIJIaHET OTHOCUTEJIbHO 3BE3/;

— TOHHUMAThb Pa3/INuUs MeX/1y reJIMOLeHTPUYECKOUN U TeOl|eHTPHUYECKOU CUCTEMaMU MUPa;

11
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BbIYCKHUK HA 6a30BOM VPOBHE MOJIVYUT BO3MOKHOCTh HAVIUThCA:

— TOHHUMATh U 06bACHATD LeJIOCTHOCTh GU3NYECKON TeOPUH, pa3iudaTh FPaHUIIbl ee IPUMEHUMOCTHU U
MeCTO B pAAY APYTUX GU3UYECKUX TEOPUH;

— BJIaJ€Tb IpUE€MaMH ITIOCTPOECHHA TEOPETHUIECCKHX N0KA3ATEJ/IbCTB, d TAKXK€ IPOrHO3NPOBAHUA
0CcobeHHOCTeHn I[MPpOTEKaHUudA (l)I/I3I/I‘-IeCKI/IX SIBJIEHUU U IpoueccoB HAa OCHOBE MMOJIY4€HHbIX TEOPETHYIECCKHUX
BBIBOZIOB U JOKA3aTEJILCTB,

— XapaKTepH30BaTb CUCTEMHYIO CB3b MEX/y OCHOBOIOJIAraloI[MMH HayYHbIMH MOHATUSMU:
NPOCTPAHCTBO, BpeMsl, MaTepHs (BelleCcTBO, MoJe), ABMKEeHHE, CUJIa, IHEPTHS;

— BBIJBUI'aTb 'KIIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIAaTralOIIUX (l)I/IBI/I‘{eCKI/IX 33KOHOMepHOCTEﬁ H
3aKOHOB;

— CaMOCTOATEJIbHO IIJIAaHWUPOBATb K TIPOBOANTD (1)I/I3I/I‘-IeCKI/Ie 3KCIIEpUMEHThI,

— XadpaKTepHU30BaATb rjo6ajsibHbIe Hp06ﬂeMbI, croduue rnepej 4ejoBe4eCTBOM: aHEepretTu4eckue,
CbIpbEBbIE, 3KOJIOTHYECKHUE, — U POJIb (l)I/IBI/IKI/I B PEIIE€HHWH 3THUX npo6neM;

— pellaTh NPaKTUKO-OPUEHTUPOBAHHbIE KaueCTBEHHbIe U pacuyeTHble GHU3HUeCcKHe 33/Ja4y C BbI6OpoM
bu3nyecKo MoJiesi, UCTO0JIb3ysl HECKOJIbKO GU3NYECKHUX 3aKOHOB UK GOPMY.JI, CBA3bIBAIOIIUX
M3BeCTHble GpU3MYeCKHe BeJIMUMHbI, B KOHTEKCTE MeXIpeIMeTHbIX CBS3el;

— OOBACHATb NPUHIMIIBI PA6OThI U XapaKTEPUCTUKH U3yYEHHBIX MalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- OOBSICHATH YCJIOBUSI NPUMeHeHHs (QU3UYECKUX MoJieJied NpU pellleHUH (QU3WYeCKUX 3ajay, HaxOoJUTh
aJleKBaTHYI0 MPEIJOKEHHOH 3ajaue pU3UYECKYI0 MOJie/ib, pa3peliaTb Npo6/ieMy, Kak Ha OCHOBE MMEIOIIUXCS
3HAHWH, TaK U IIPH MOMOIIA METO/I0B OI[€HKH.

MexaHU4YeCKHUe SIBJIEHUS

— HCIO0JIb30BaTh 3HAHUSI 0 MEXaHUYECKUX SIBJEHUSIX B IOBCEITHEBHOM XKU3HU JIJIsI 00ecredyeHUs
6e30MacHOCTH PU 0OpallleHHuH C TPUO6OpPaMHU U TEXHUYECKUMHU YCTPONUCTBAMH, AJisl COXpAHEHHUS
3/10POBbsI U COBJIIOJIEHHSI HOPM 3KOJIOTUUECKOT0 NMOBeIEeHUs B OKpY»Kalollel cpefie; IPUBOAUTH
npUMepbl IPAKTUYECKOT'0 UCII0JIb30BaHUS QU3NYECKUMX 3HAHUN 0 MeXaHUY€eCKUX SIBJIEHUSX U
dU3MYeCKUX 3aKOHAX; MPUMePbI UCIIOJIb30BAHHUS BO30OHOBJISIEMbIX HCTOYHHUKOB SHEPTUH;
3KO0JIOTUYECKHUX MOCJEe/[CTBUN UCCIEJOBAHNUS KOCMUYECKOT0 MPOCTPAHCTB;

— pasaryaTh rPaHUllbl IPUMEHUMOCTU pHU3UYECKUX 3aKOHOB, IOHMMAThb BCEOOUIMUI XapaKTep
dyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHUs MEXaHUYeCKOUM 3HePTHHU, 3aKOH COXPaHEHUSI UMITYJIbCa,
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3aKOH BCEMHUPHOTO TATOTEHHUS) U OTPAaHUYEHHOCTb UCII0JIb30BAHUA YaCTHbBIX 3aKOHOB (3akoH ['yKa,
Apxumepna u fip.);

— HaXOJUTb aIeKBATHYIO NPeAJI0KEHHOU 3a/jaue GU3UUECKYI0 MO/JeJib, pa3peliaTh NpobieMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUH 110 MeXaHUKE C UCM0JIb30BAaHHEM MaTeMAaTUUECKOT0 alnapaTa, Tak U pu
IOMOIIIY METO/I0B OLIEHKHU.

TenioBble sSIBJ1€HUS

— MCIO0JIb30BaTh 3HAHUS O TEIJIOBBIX SIBJIEHUSX B IOBCEHEBHOM KU3HU /151 0OecredyeHust
6e30MacHOCTH NPU 0bpallleHUH C TpUubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, [/l COXpaHEeHUs
3/10pOBbsI U COOJII0IEHHSI HOPM 9KOJIOTUUECKOT0 NMOBEIEHUS B OKpY»Kalolllel cpefie; IPUBOAUTD
pUMepbl IKOJOTUYECKUX NOCTEeACTBUM pabOoThI ABUTraTe/iell BHYTPEHHET0 CrOPAHUs, TEMJIOBBIX U
T'U/IPO3JIEKTPOCTAHIUH;

— pas3JjnyaTh rpaHUIbl IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMATh BCEOOLIMHI XapaKTep
byHlaMeHTaIbHBIX PU3UYECKUX 3aKOHOB (3aKOH COXpaHeHUsl 3HEPTUM B TEMJIOBbIX MIpoLieccax) U
OTPaHUYEHHOCTH MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

— HaXOAHWUTb aJ€KBATHYIO npeanomeHHoﬁ 3azade Cl)I/IBI/I‘{eCKy}O MOZe€Jib, pa3pelmaTb npo6neMy KaK Ha
OCHOBE€ MMEIIIHUXCA 3HAHHUM O TEIJIOBbIX SIBJIEHUSX C UCII0JIb30BAaHMEM MaTEMATHUUYECKOTO almnapartTa, TaK
W IIpY MIOMOIIKX MEeTOJO0B OLIEHKH.

3J1eKTpnqec1me M MAarHuTHbIC ABJICHUA

— HCIIOJIb30BaTb 3HAHUSA 00 3/JIEKTPOMAarHUTHBIX SIBJIEHUSIX B IOBCEJHEBHOU XXKU3HMU J1J1s1 06ecrieyeHus
6€e30MacHOCTH PU 0OpallleHHuU C TPUOOpPaMHU U TEXHUYECKUMHU YCTPONUCTBAMH, AJisl COXpAaHEHHUS
3/l0pOBbS U COOJIIOIEHHSI HOPM 9KO0JIOTUYECKOT0 TIOBE/IeHUS B OKpYKatolel cpejie; IPUBOAUTH
NpUMePHI BIAMSHUSA 3JIEKTPOMAarHUTHbBIX U3JIyYeHHUH Ha KHWBble OPTaHU3MblI;

— pasinyaTh IPaHUIbI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLHH XapaKTep
byHaMeHTa/IbHBIX 3aKOHOB (3aKOH COXpaHEHHUS 3JIEKTPUYECKOT0 3apsi/ia) U OTPAaHUYEHHOCTh
MCI0/Ib30BaHU s YaCTHBIX 3aKOHOB (3akoH OMa /11 yyacTKa 1en#, 3akoH /xoyss-JleHna u ap.);

— HCIHOJIb30BaThb NPHUEMBI IIOCTPOECHUA q)HBI/I‘IeCKI/IX MOLLCJ'IGIZ, IIOHUCKa U Cl)OpMy.)'II/IpOBKI/I JA0Ka3aTeJIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETHUIECKHUX BbBIBOJOB Ha OCHOBE€ SMIIUPUYECKH YCTAHOBJIEHHbIX (baKTOB;

— HaxXOJIUTb aJ/IeKBAaTHYIO peJJI0KeHHOU 3a/jaue pHU3uYecKyo MO/iesib, pa3peliaTh NpobeMy Kak Ha
OCHOBE MUMEIIUXCS 3HAHUH 06 3/7IeKTPOMArHUTHBIX IBJIEHUSIX C UCI0JIb30BaHUEM MaTeMaTHYECKOTO
anmnapara, Tak U IpU MOMOLIHA MeTO/I0B OIleHKH.

KBaHTOBBIE AB/IeHUA

— HCIIOJIb30BaThb MOJyYeHHbIe 3HAHHWS B IOBCEJHEBHOM KM3HHU NIPU 0OpallleHuU C IpUubopamMu 1
TEXHUYECKHUMH YCTPOUCTBAMHU (CYETYMK HOHU3UPYIOIMX YACTHII, JO3UMETP), AJIsl COXpaHEeHH s
3/10pOBbs U COOJII0/IEHHSI HOPM 9KOJIOTUYECKOT O MOBEIEHUS B OKPY»Kalolllel cpeie;

— COOTHOCHUTDb 3HEPIrvur CBA3W aTOMHBIX Aep C Z[e(l)eKTOM MacCChI,;
13
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— TNPHUBOJUTH NpUMeEpPhl BIUSAHUSA PaJIMOAKTUBHBIX U3Jly4YeHUH Ha »KUBble OPTraHU3Mbl; IOHUMATb
NPUHLMII IeMCTBUA LO3UMeTpa U pa3/indaTh YCJIOBHUSA €ro UCI0JIb30BAHUS;

— IIOHHMMAaTb 3KOJIOTHYE€CKHE l'IpO6J'IeMbI, BO3HHKAKOIIKE TPHU UCITIOJIb30BAHUHU aTOMHBIX
SHEKTpOCTaHLlHP'I, WU IIYTHU pELIEeHHA 3TUX HpO6JI€M, IMepCrneKTrUuBbI UCII0JIb30BAHUA YIIPpABJIAEMOTI'0O
TepMOAAEPHOI'O CHUHTE3a.

JJ/1IeMeHTbI ACTPOHOMHUH

— yKa3bIBaTb 00IMe CBOWCTBA U OTJIMYHS IJIAaHET 3€MHOH TPYIINbI U IJIAHET-TUTAaHTOB; MaJIbIX TeJl
Co/THEYHOU CUCTeMbI U GOJIBIIUX MJIAHET; M0JIb30BaThCs KAPTOW 3Be3JHOI'0 Heba MPH HABJIHJeHUAX
3Be3HOT0 Heba;

— pasjrMyaTb OCHOBHbIE XapaKTEPUCTUKH 3Be3/ (pa3Mep, I|BET, TeMIlEpATypa) COOTHOCUTD LIBET
3Be3/ibl C ee TeMIIEPATYPOH;

— Pa3jindaTb 'MIIOTE3bI O IIPOUCXOXKIEHHUHU CoJIHEYHOM CHUCTEMBI.

CopepxaHue yuyeGHOro npeameTa «®Pusuka»
10 kacc (70 gacos)
Hay4HbIil MeTO A o3HaHUA NpupoAsl (1 yac)
dusuka - pyHameHTaNbHAd HayKa o npupoje. HayuyHbli MeTO/| MO3HAHMUS.

MeTo/ bl HAy4HOTO UCCAeA0BaHUsI PU3NYECKHUX ABJEHUN. JKCIIEPUMEHT U TEOPHs B POLiecCe NO3HAHUS IPUPOJbI.
[TorpemHocTy usMepeHust Gusndeckux BeJnduH. HayuHbele runortessl. Mogenu ¢usnyeckux sABjaeHUd. Pusndeckue
3aKOHbI U Teopuu. [paHUIbI TPUMEHUMOCTU PU3UYECKUX 3aKOHOB. Pu3nyeckass kapTuHa Mupa. OTKpbITUS B PpU3MKe
— OCHOBa Iporpecca B TEXHUKe U TEXHOJIOTUX NPOU3BO/CTBA.

MexaHuka (24 yaca)

CucteMbl oTcueTa. CKajJsipHble U BEKTOpHble QU3MYeCKHe BeJUYUHbI. MexXxaHHuYecKoe JBMXKEHHEe U ero BHUJbIL.
OTHOCUTE/NIbBHOCTh MEXaHU4YEeCKOIro [ABMKeHHs. MrHOBeHHasi CKOpPOCTb. YcKopeHHUe. PaBHOYCKOpeHHOe JBUXKEHHUE.
JBr>KeHue 10 OKPY>KHOCTH C OCTOSIHHOM 110 MOAYJIF0 CKOPOCThI0. [IpuHIMn oTHOCUTeNbHOCTH [anues.

Macca u cusa. 3aKOHBI AWUHAMHUKH. Crmoco6bI HU3MEepEeHHd CHJL HHepL[I/IaJ'[beIe CUCTEMbl OTcYeTa. 3aKOH
BCEMHUPHOTO TATOTEHHUA.

3aKoH COXpaHEeHHd HMIIyJibCa. Kunernyeckas JHEeprud u pa60Ta. HOTeHL[I/IaJIbHaH JHEeprud TeJjla B
FPAaBUTAIMOHHOM IIOJIE. nOTeHL[I/IaJ'IbHaH JHeprud ynpyro AEQDOpMHpOBaHHOFO TeJsla. 3aKOH COXpaHeHHUA
MeXaHU4eCKOM SHEpPruu.

JlabopaTopHbie pabOThI:

I/I3yquI/Ie 3dKOHA COXpaHEeHHUA MeXaHUYeCKOU JHEpPruu.
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MounekyssipHas ¢pusuka. TepmognHaMuka. (20 yacos)

MoJiekyIIpHO — KUHETHUYeCKasl TeOpUs CTPOEHHUS BellleCTBa U ee IKCIIepUMeHTa/IbHble OCHOBAaHUS.
A6conoTHas TeMIlepaTypa. YpaBHeHHe COCTOSIHUS H/lea/IbHOTO rasa.

CBs13b cpe/iHEN KUHETUYECKOUM 3HEPTUH TENJIOBOTO ABUXEHUS MOJIEKYJ C abCOIOTHON TeMIEPATyPOH.
CTpoeHuUe :KUAKOCTEN U TBEPABIX TeJL.

BHyTpeHHs 3Heprus. PaboTa u Temsonepesaya Kak CiocoO6bl U3MeHeHUs1 BHYTpeHHeN sHepruu. [lepBblil 3akoH
TEPMOJAMHAMUKHU. [IpUHLIUIIBI JeWCTBUSA TENJIOBbIX MaulvH. [Ipo6jeMbl TEMJIOIHEPTeTUKH U OXpaHa OKpyKarollen
cpezbl.

JlabopaTopHbie pabOThI:
OneITHas npoBepka 3akoHa ['ei-JIroccaka.
OCHOBBI 3/71EKTPOAUHAMUKHU (22 yaca)

JJleMeHTapHbIA 3JJIEKTPUYECKUH 3apdaj. 3aKOH COXpaHeHHS 3JIeKTpu4eckoro 3apsfa. 3akoH KyuoHa.
JsekTpuyeckoe noJie. PazHocTh noTeHManoB. UCTOYHUKHM NOCTOHHOTO TOKa. JJIEKTPOABIKYILLAA cuja. 3akoH Oma
A TOJHOW 3JIeKTPUYEeCKOW IeNnU. IJJIEKTPUYeCKHUH TOK B MeTa/llaX, 3JIEKTPOJIUTAX, rasaXx M BaKyyMe.
[ToslynpoBOAHUKMY.

JlabopaTopHbie pabOThI:
M3y4yeHue nocjies0BaTebHOTO Y ApaJ/LJIeJIbHOTO COeJUHEHUS TPOBOJHUKOB.
W3mepenue 3/IC ¥ BHYyTpeHHET0 CONPOTUBJIEHNUA UCTOYHMKA TOKA.

IloBTOpenue (1 yac)

11 kacc
68 yacos, 110 2 yaca B He/jieJio.

JiekTpoauHaMMKa (npogosnkeHre) (11 yacos)

MarnutHoe moJsie TokKa. WHAyknua w™arHutHoro mnosid. Cusa Amnepa. Cusa JlopeHua. CaMOUMHAYKLMUSA.
WHAYKTUBHOCTb. JHepruss MarHUTHOrO TMoJil. MarHuTHble CBOWCTBA BelleCcTBa. JJIEKTPOABHUraTeJb. 3aKOH
3JIEKTPOMarHuTHoM UHAYKIUU. [IpaBusio JleHla. UHAYKIIMOHHBIN FreHePaTOp 3JEKTPHUYECKOT0 TOKA.

JlabopaTopHbIie pabOThI
Ha6srojeHue aeficTBUsSI MarHUTHOIO 110J1 Ha TOK.

HBy‘{eHI/Ie ABJIEHHUA BHGKTpOMaFHHTHOﬁ HUHAYKIHH.

15



TOUYKA !'POCTA PHUSMKA

JJIeKTpOMarHMTHbIE K0J1Ie6aHUA U BOJIHbI. OnTHKA. (29 yacoB)

Kosie6aTenbHbl KOHTYp. CBOGOAHBIE M BBIHYXK/JE€HHble 3JIeKTPOMarHUTHble KoJiebaHUA. ['apMoHHUYeckue
3JIEKTPOMAarHUTHbIE KoJie6aHUs. DJIeKTpUiecKui pesoHaHc. [Ipou3BoCTBO, NepeJaya U NoTpebieHNe 3JeKTPUYECKON
3HEpPruu.

3JIeKTpOMaI‘HI/ITH06 moJie. SJ'IEKTpOMaFHI/ITHbIe BOJIHBI. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH. CBoiicTBa
3JIEKTPOMAIrHHUTHBIX BOJIH. an/IHI_[I/Il'[bI paaAroOCBA3N U TEJIEBUAEHUAA.

CkopocTh cBeTa. 3aKOHbl OTpaKeHUS M MpesioMmyeHuss cBeta. MHTepdepeHiusa cBera. [Judpakiusa cpeTa.
JAudpakunonHas pemetka. [lonspusanusa ceeta. [lucnepcus cBeta. JIMH3bl. PopMysa TOHKOM JIMH3bL. ONTHYeCKUe
npUbGOPHI.

[locTysaTel cHenyalbHOM TEOPUM OTHOCUTeNbHOCTU. [losHasd 3Heprud. JHeprusa MOKofA. PendaTuBUCTCKHAN
uMIybc. [leGeKT Macc ¥ 3Heprus CBA3U.

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

T'unoTesa [lnaHka o kBaHTaX. PoTo3sieKTpUYecKkuil 3P PeKT. 3aKoHbl PoTo3dPekTa. YpaBHeHUe IUHIITEHHA 151
¢dotoadoexTta. PoToH. [laBieHue cBeta. KopnycKyasspHO-BOJHOBOU JyaTnu3M.

Mogenu crpoeHusi aroma. OnbiTbl Pesepdopna. O6'bsicHeHHMe JiMHEMYaTOro CHekTpa BOJOPOJAAa Ha OCHOBe
KBaHTOBBIX IOCTYy/1aTOB bopa.

CoctaB U cTpoeHHe aToMHOro gfpa. CBOHCTBa fAJepHBbIX CWJI. JHEPrus CBA3M aTOMHBIX sjep. Bugbl
PaZ0aKTUBHBIX [IpeBpalleHUH aTOMHBIX A/iep. 3aKOH paJiM0aKTUBHOro pacnaza. CBoMCTBa MOHU3UPYIOIIUX A ePHBIX
y3ay4eHui. /lo3a U3ydeHus.

Anepnblie peakyuu. llenHas peakuus genenus sigep. AnepHas saHepreTuka. TepMosijepHbli CUHTES.
JsneMeHTapHbIe YacTUIbl. DyHIaMeHTa/bHbIE B3aUMO/IEWCTBUS.

JlabopaTopHbie pabOThI

HabstoieHue CJIOMHOTO U JIMHENYATOr0 CIIEKTPOB.

CtpoeHnue BcesieHHOI1 (7 yacoB)

Paccrosinue no JlyHsl, CosiHIIA ¥ OGupkaimmx 3Be3/. KocMudeckre nccieoBaHus, UX HAYyYHOE U 3KOHOMHYECKOe
3HayeHHe. [Ipuposa CosHUA U 3Be3/l, UCTOYHUKU 3Hepruu. Pusnyeckue XapakTepUCTHUKHU 3Be3[. CoBpeMeHHbIe
peJACTaBJIeHUs O MPOUCXOXKIEHUHU U 3Bostoluu CosiHna U 3Be3A. Hama lamaktuka v mecto COJTHEYHOH CHCTEMBI B
Hel. /lpyrue ranaktuku. [IpescTraBienue o paciiupeHuy BeesieHHOM.

IloBTOpeHue ( 6 4acoB)

[To mporpaMme 3a roj y4yaujyecs J0JKHbI BbINOJHUTb 4 KOHTPOJIBHBIX paboT U 4 1abopaTOpHBIX paboT.
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\
TemaTH4ecKoe NJIAHNPOBAHHE
10 kaace
Ne TEMA KoimuecTBo KoHTpoJbHbIe JlabopaTopHble
4acoB padoThI padoThbI
1 BBenenne 1 0 0
2 Mexanuka 24 2 1
KUHemamuxa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS. 7 1
3 | MoJaekyasipuas ¢usuka. TepmoanHaMuka 20 1 1
OcHo8bl MONEKYIAPHO-KUHEMUYECKOT 6
meopuu
Temnepamypa. nepaus meniogoco 2 1
08UdICEHUS
Bzaummnvie npespawenus srcuoxkocmeti u 3
2az06. Teépovie mena
OcHo8bl mepmMoOUHAMUKU 7 1
4 OCHOBBI IEKTPOANHAMUKHI 22 1 2
Dnekmpocmamuxa 9
3aKOHbL NOCMOAHHO20 MOKA 8 1 2
InexmpudecKuli MoK 8 pa3Iu4HbIX cpedax 5
5 IloBTOpEHHE 3
6 Hroro 70 4 4
Kanenpapno-remaTundeckoe niianuposanue 10 kiaace
Ne Tema ypoka Kouaunuect Hcnoab3oBanue Mpumeyanue
n/n BO 4aCOB odopyroBanus
Beenenue (1 yac)
1/1 | Yro usyuaer pusnka. uznveckue sBICHUS. 1
Habmro/1eHus ¥ OTBITHI.
Mexanuka (24 yaca)
Kunemamuxa (9 uacos)
2/1 | MexaHu4ecKkoe ABUKEHUE, BUJIBI 1
JIBUKCHHM, €r0 XapaKTePUCTUKH.
3/2 | PaBHoMepHOE aBmKeHUE Tesl. CKOPOCTb. 1
VYpaBHEHUE PABHOMEPHOIO JABHKEHHUS.
Penrenue 3amau.
4/3 | I'padmku npsIMOTMHEHHOTO PAaBHOMEPHOTO 1
nekennd. Penrenue 3amau
5/4 | CxopocTh Ipy HEPABHOMEPHOM JIBHIKCHHH. 1 ®poHTanbHas
MrHoBeHHast ckopocTb. CliokeHne nabopatopHas
CKOpOCTei pabora «M3yueHue
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PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO
JBUKEHUS

HITATUB JIaOOPATOPHBIA,
MeXaHU4YeCcKas CKaMbsl,
OpYCOK JIepeBsH-

HBIU, 3JICKTPOHHBIN

CEKyH/I0MED
C IaTYMKaMH,
MarHUTOYTIPaBJIsiEMbIe
IepKOHOBBIC JATUYUKH
CEKyHI0Mepa
6/5 | [IpssMonnHeiHOE PpaBHOYCKOPEHHOE
JIBIDKCHHE.
7/6 | PemeHue 3a1a4u Ha JIBUKCHUE C
HIOCTOSTHHBIM YCKOPEHHEM.
8/7 | Ismxkenwue Ten. [loctynarensHoe UlabGopaTopHast
nBKeHne. MarepuansHas Touka. M3ydenue pabota Ne 1
JIBIDKCHUS TEJa TI0 OKPY)KHOCTH. «M3yueHue IBU-KEHUs
TeJa M0 OKPYKHOCTH»:
BECHI 3JICKTPOHHBIE,
[ITaTUB JaOOPATOPHBIH C
nepkaTeneM,
ITTHAMOMETp, HUTB,
IIeHTa MepHasl,
iucT Oymaru,
rpy3, SIEKTPOHHBII
CEeKyHJIOMEp
9/8 | Pemenue 3amau no teMe « KnHeMaTukay.
10/9 | Kourtpousbhas pabota Ne 1 "Kunemaruka'.

Jlunamuxa (8 uacos)

11/10 | B3aumogeiictBue Tea B npupo/ie. SBieHue
uHepuu. MHepianeHas cucteMa oTcyera.
ITepsbiit 3ak0oH HproTOHA.

12/11 | TlousiTHe CUITBI KaK MEPbI B3aUMO/ICHCTBHUS
Tey. Pemenne 3amad.

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

14/13 | TlpunHimn oTHOCUTENIbHOCTH ["anuies.

15/14 | SIBnenue TsaroteHus. [ paBUTAIMOHHBIC
CHJIBI.

16/15 | 3aKOH BCEMHUPHOTO TSTOTCHUSI.

17/16 | IlepBas kocMu4eckasi ckopocTh. Bec Tena.

HeBecoMoCTh 1 neperpysKu.
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OU3UKA

18/17

Cuitbl ynipyroctu. CUiibl TpeHUS.

DpoHTaNbHas
mabopaTopHas pabora
«3yueHue ABUKEHUS
Tesa Mpu J1eWCTBUU CHUIIBI
TPEHUS»: AEPEBIHHBIN
OpyCOK,HAOOP TPY30B,
MeXaHHYeCKasi CKaMbsl,

ITMHAMOMET]
3axonwl coxpanenus (7 uacos)

19/18 | Ummynbc MaTepuaabHON TOUKH. 3aKOH dpoHTaNbHASA
COXpaHEHHS UMITYJIbCA. nabopaTopHas paboTa

«HccnenoBanue ynpy-
roro u HeYNnpyroro
CTOJIKHOBEHUS TEID»:
[AJTAHIPBI
MeTauInYecKue (aro-
MHUHUEBBIN U CTaJIbHOM),
HUTb, IJIACTUJINH, ITa-
THUB J1a0OpPaTOPHBIL €
JiepiKaTesieM, JuHeHKa

20/19 | PeakTuBHOE JBMXKEHHE. Pemenue 3anau
(3aKOH COXpaHEHHUS UMITYJIbCA)

21/20 | PabGota cuiibl. MomHoCTh. MexaHuueckast
SHEPrus TeJa: MOTCHIUAIbHAS 1
KHHETHYECKasl.

22/21 | 3akOoH COXpaHCHUs YHEPTHU B MEXaHHUKE.

23/22 | JlaboparopHast padota Nel. «3yuenue UlaGopatopHast pabota Ne
3aKOHA COXPAHEHHSI MEXaHHUUECKON 2 «3yuyeHue 3akoHa
SHEPTHUUY. COXpaHEHUS SHEPTHUN»:

MPYKUHA KECTKOCTBIO
20 H/m, rpy3 maccoi
100 r (2 mIT.), mraTuB
1a00paTOpHBIN €
JepxKaTeneM, JTHHeka
24/23 | O6o6maromnee 3ausatre. Pemenue 3amay.
25/24 | KontpousbHas padota Ne 2. "J[uHamuka.

3aKOHBI COXpaHEHUs B MEXaHUKe'".

MouJiekyasipuas puszuka. Tepmogunamuka (20 yacon)

OcHogvl MoneKkyIapHo-KuHemuyeckou meopuu (6 uacos).

26/1 | Crpoenue BemiectBa. Mosekyia. OCHOBHBIC
nosiokeHnss MKT. DkcniepumenTansHoe
J0KAa3aTeILCTBO OCHOBHEBIX MOJIOKEHUMN
MKT. bpoyHOBCKO€E IBUKEHHE.

27/2 | Macca monekyn. KoanuecTBo BelecTsa.

19




TOUKA \!Pocm

OU3UKA

28/3 | Peurenue 3a1a4 Ha pacyeT BEJIUYHMH, 1
XapaKTEPU3YIOIIUX MOJICKYJIBL.

29/4 | Cunbl B3auMojieiicTBHs MOJIeKy1. CTpoeHHe 1
TBEP/IBIX, XKHUJIKHUX M ra3000pa3HbIX Tell.

30/5 | Uneanbubrit ra3 8 MKT. OcHoBHOE 1
ypaBueHue MKT.

31/6 | Pemenue 3anau Ha Temy «TermnoBoe 1

JABYKCHHUE MOJICKYJD»

Temnepamypa. Snepaus meniogoeo 08uxiceHus moaekyi (2 uaca)

32/7

Temmnepatypa. TensoBoe paBHOBeCHE.

1

33/8

AbGcomoTHas Temnepatypa. Temmneparypa —
Mepa CpelHE KNHETUYECKOW SHEPTUU
JIBUYKECHHSI MOJIEKYJI.

1

Ypasnuenue cocmosinus uoeanvrozco 2aza. I'azosvle 3akonul (2

yaca)
34/9 | YpaBHEHHE COCTOSIHHS HICATBHOTO rasa. 1
["a30BbIC 3aKOHBI.
35/10 | JlTaboparopnas padota Ne2. «OrmnbITHas 1

nposepka 3akoHa I eit-JIroccakar.

UlabopatopHast pabora No
3 «DKcrepuMeHTaIbHAs
MmpoBepKa 3akoHa [ eii-
Ulroccakay»: naTuuK
MaBJICHUS, TaTUUK
TeMIepaTyphl, MITATUB,
COCYJ1 Il IEMOHCTpaLUH
ra30BBIX 3aKOHOB,
NMUHEKa, COCY] C TEMION
BOJIOM, COCYJ C XOJIOQHOU
BOJOM

B3aumnvie npespawienus srcuoxocmeti u 2azos. Teepovie mena (3

yaca)

36/11 | HachbimieHHbIH map. 3aBUCUMOCTb JaBJICHUS 1 ®poHTanpHas
HACBIIICHHOTO TIapa OT TeMITePaTyPHI. naboparopHas pabora
Kunenue. Mcnapenue »kuakocTen. «M3mepenue

BII&JKHOCTH BO3JIyXa»:
JATYUK TEMIIEPATYPHI,
TepMOMETp, MapJis,
COCyJl C BOJOU

37/12 | B1axHOCTh BO3/IyXa M €€ H3MEPCHHE. 1

38/13 | Kpucrauimueckue u aMmopbHbIe Tela. 1

Ocnogvl mepmoounamuxu (7 yacos)

39/14 | Buytpenwsist sHeprus. Pabora B 1 JleMoHcTpanus
TEPMOJUHAMHUKE. «3menenne

BHYTPEHHEHN dHEPTUU
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TeJla IpU TPEHUHU U
yaape»: naT4yukK
TeMIIepaTyphbl, ABE
JIOCKH, IB€ CBUHIIOBEIE
TUIACTUHKH, MOJIOTOK

40/15 | KonuyecTBo TEIUIOTHL. Y IeJibHAs
TEIMJI0EMKOCTb.

41/16 | I1epBblii 3aKOH TEPMOAMHAMUKH. PemeHue
3a/1ad.

42/17 | HeoOpaTHMOCTh MPOIECCOB B MPUPOIE.
Pemenue 3anau.

43/18 | IMpuniun aeiictBus u KI1J] TermioBeix
JIBUTATEJIEH.

44/19 | IToBTOPUTEIIEHO-0000IIAOIIHI YPOK 110
TeMaM «MouekysipHas (hu3uKa.
TepMoauHaMuKay.

45/20 | Kontponbhas pabora Ne 3.

«Monexynsipaas ¢puznka. OCHOBBI
TEPMOJAUHAMUKIY.

OcHOBBI 2J1eKTPOAUHAMUKH (22 yaca)

Onexkmpocmamuka (9 wacos)

46/1

Uro Takoe anekTpoauHamuka. CTpoeHue
aToma. DJEKTPOH. DIIEKTPUUECKUH 3apsa U
AJIEMEHTApHbBIE YACTHIIBI.

4712

3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia.
3akon Kyrona.

48/3

Penrenue 3amau. 3akoH COXpaHEHUS
DIICKTPUYECKOTO 3apsijia u 3akoH KysoHa.

49/4

Onexrtpudeckoe nose. HanpsxeHHOCTH
anekTpudeckoro nosd. [Tpunnumn
CyHepno3uuu noJei. Penienue 3anad.

50/5

CuIi0BbI€ JIMHUM 3JIEKTPUYECKOTO MOJISL.
Pemenue 3agau.

51/6

Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHA
Kynona, nmpuHnuma cynepno3sunuu, 3aK0Ha
COXpaHEHUs DIEKTPUYECKOT0 3apsia.

52/7

HOTeHHI/IaJ'IBHaSI OHEPTIUA 3apsAKEHHOTO TCJIa
B OTHOPOAHOM JBJICKTPOCTATUUCCKOM II0JIC.

53/8

HOTeHHI/IaJ'I SJICKTPOCTATHUYICCKOI'O ITOJIA.
PazHocTh moTeHIINATIOB. CBs3b MCKIAY
HAIMPSXKCHHOCTHIO I10JIA Y HAIIPSIXKCHUCM.

54/9

Konzaencaropsl. HazHauenue, ycTpoicTBO 1
BUJIBI.

3akonvl nocmosanno2o moka (8 uacos)
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55/10

DIIEKTPUUECKUI TOK. Y CIIOBUS,
HEOOXOIMMBIE JIJISl €T0 CYIIECCTBOBAHMSL.

56/11

3akon OMa aJ1s1 yyacTKa LEenu.
[TocenoBarenpHOE M TAapaJLIEIBHOE
COEMHEHUE MPOBOIHUKOB

JemoncTpanus
«Hccneqgosanue
3aBHCHMOCTH CHUJIBI
TOKa B IPOBOJIHUKE OT
HaMNPSOKEHUS»: JaTUYUK
TOKa, JaTYUK
HaNpsKEHUs, pe3UCTOP,
peocTtaT, HCTOYHUK
MUTAHHUS, KOMIIJIEKT
MIPOBOJIOB, KJIFOY

57/12

JlaGopaTtopHnast pabota Ne3: «13yuenue
MIOCJICIOBATEIBHOTO U APAJIICIIEHOTO
COCAMHCHUA ITPOBOAHHUKOBY.

UlaGopatopHast pabora Ne
4 «3yuenue
[apajieabHOIo U
[TOCIEN0BATEIBHOIO
COCAMHEHUS
IPOBOJHUKOBY»: JaTUYUK
TOKa, JaTYUK
HaNpsHKeHUs, aMIIepMeTp
NBYXIIPEAECIbHBIM,
BOJIBTMETP
NBYXIIPEAECIbHBIM,
[PE3UCTOPBI, UCTOUYHUK
MUTaHUS, KOMIJIEKT
[IPOBOJOB, KJIKOY

58/13

Pabora u MOIITHOCTH ITOCTOAHHOI'O TOKA.

®poHTanbHasA
nabopaTopHas paboTa
«M3mepenne paboThl U
MOIIIHOCTH
ANEKTPUYECKOTO TOKaN:
JaTYUK TOKA, TaTUYUK
HaIpsKEHUS,
aMIIEpMETp
JBYXIPEIEIbHBIM,
BOJIBTMETD
JIBYXIpEIEIbHBIM,
JaMIIOYKa, UCTOYHHUK
MUTAHUS, KOMIIJIEKT
IIPOBOJOB, KJIKOY

59/14

DnekTpoABMKyIIas cuiia. 3akoH Oma jist
MOJIHOM LIETH.

60/15

JlaGopaTtopHnas padota Ned. «M3mepenne
OJ1C ¥ BHYTPEHHETO CONPOTUBJICHUS

UlaGopaTopHas pabora Ne

5«U3mepenne 3/IC u
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HCTOYHHUKA TOKa».

BHYTPEHHETO CONMPOTHUB-
ITEHHS] ICTOYHHKA TOKa):
ITaTYMK TOKa, TaTYNK Ha-
MpsIKEHUs, aMIIEpMETP
IBYXIIPEAEIbHBIN,
BOJILTMET]
IBYXIIPEAEIbHBIN,
[PE€3UCTOp, HCTOYHUK
MUTAHUSA, KOMIUICKT
MPOBOJIOB, KJIIOY

61/16 | Pemenue 3a1a4 (3aKOHBI TIOCTOSIHHOTO
TOKA).
62/17 | KonrpousbHas padota Ne 4. "3akoHbI

IIOCTOAHHOI'O TOKa».

Inexmpuueckuii MoK 8 pa3IuiHbIX cpedax (3 uacos)

63/18

DJIeKTpUYecKasi POBOAUMOCTb Pa3JIMUHbIX
BEIIECTB. 3aBUCUMOCThH CONIPOTHUBIICHUS
MIPOBOJHMKA OT TEMIIEPATYPH.
CBepXIpOBOAUMOCTb.

64/19

DNEKTPUUECKUN TOK B MOIYIPOBOJHUKAX.
[TprMeHeHHe NOTyIPOBOJHUKOBBIX
puOOpOB.

65/20

DNEKTPUYECKUN TOK B BaKyyMe.
DJIEKTPOHHO-JIy4YeBasi TPyOKa.

66/21

DJIEKTPUIECKUN TOK B )KUIKOCTAX. 3aKOH
DIICKTPOJIH3A.

67/22

DJIEKTPUUYECKHI TOK B ras3ax.
HecamMocTosaTenbHBIN U CAMOCTOATEILHBIHN

paspsibl.

IToBTO

enue (1 yac)

68/1

IToBTOpEHHE.

TemMaTuyeckoe NIaHMPOBaAHHUE
11 kaacc (68 yacoB 2 4/B HeeN10)
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Ne TeMa KounyecTBo KonTposbHbie JlaGopaTopHblie padoThI
4acoB padoThI
1 OCHOBBI JIEKTPOAMHAMUKH 11 1 2
(mponoskenue 10 knacca)
2 Konebanus u BOJTHBL. 29 2 2
Onruka.
3 KBanToBas ¢uznka 15 1
4 Crtpoenue Beenennoit 7
5 IToBTOpeHue 3
HUTOT0 70 4 4
Kanennapuo-rematudeckoe miuanuposanue 11 kiace
Ne Tema ypoka Koamnuect HUcnonb3oBanue Mpumeyanue
n/n BO YaCOB o0opynoBaHus
1. OcHOBBI JIeKTPOAUHAMHUKH (MpoxoJikenune 10 11
KJjacca)
1 MaruauTHoe noJie, ero CBOMCTBa. JlemoHCTpanus

«3mepenue mois
IIOCTOSIHHOTO MarHUTa»:
JaTYUK MarHUTHOTO
I10J151, TOCTOSIHHBIN
MAarHuT I10JIOCOBOM.
JemoHcTpanus
«3mepenue nons
BOKPYT IIPOBOJHUKA C
TOKOM»: JaTYHK
MarHuTHOTO MOJs, Ba
ITaTUBA, KOMILIEKT
MPOBOJOB, HCTOYHUK

TOKa, KJII0Y

2 MarsuTHO€ o€ MOCTOSIHHOTO 3JEKTPUIECKOTO
TOKA.

3 JelicTBre MarHMTHOIO IOJI HA IIPOBOJHUK C
tTokoM.JIabopaTopHas pabora Nel.
«Habmromenne nefcTBAS MArHUTHOTO TTIOJIS Ha
TOKY.

4 JelicTBrEe MarHUTHOTO MOJISI HA JBHXKYIIUACS
AIEKTPUUECKUI 3apsii.

5 Pemenwne 3amad mo Teme « MarHUTHOE TIOJIEY.

6 SIBneHue 3J1eKTpPOMarHUTHOM UHAYKIUH.
MarHuTHbIM MOTOK. 3aKOH AJIEKTPOMArHUTHOM
WHIYKITUH.

7 Hanpagsnenue nnaykimonHoro Toka. IIpasuiio

Jlenma.
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8 Camounnykuusa. UHIyKTUBHOCTD.
9 JlaGopaTopHas pa600Ta Ne2. «U3yuenne siBIeHUS aGoparopuast pa6ota Ne
3JICKTPOMArHUTHON MHTYKITHI». 2 «3axon dapajes
SIBIeHME
PIIEKTPOMATHUTHOU

MHIYKLOUN»: TaTYAK
HanpspKeHUs, 1aT4uK
MarHUTHOTO IOJIA,
NMMHENKa, KaTyIlKa-
MOTOK, IIOCTOSIHHBIN
IMMOJIOCOBOM MarHuT,
Tpyoka u3 [I1BX,
[KOMIUIEKT IIPOBOJIOB,
IITATUB C Jep>KaTeraeM

10 DIeKTPOMarHuTHOE TI0JIE.

11 Kontponbsnas padora Nel. «MarHuTHOe moe.
DNIeKTPOMArHUTHAS UHIYKITUS.

2. Kose0anus u BoaHbI. OnTHKA. 29

12 CB0OOOHBIE U BHIHYKICHHBIC
3JICKTPOMarHUTHBIE KOJicOaHusl.

13 KonebarenbHbiii koHTYp. [IpeBparienue
SHEPTHUH MPH IEKTPOMATrHUTHBIX KOJICOaHMSIX.

14 IlepeMeHHBIN 3TEKTPUUECKHI TOK. JleMoHcTpanus
«3mepenue
XapaKTEPUCTUK
[IEPEMEHHOTO TOKa»:
JIByXKaHabHas
MPUCTaBKA-
ocruiiorpad, 3ByKoBoi
reHeparop, Habop

npo0OBojioB
15 I'eHepupoBaHKe JIEKTPUIECKON JHEPTUU. JemoHcTpanus
Tpancdopmaropsr. «TpanchopmaTop»:
JIBYXKaHaJIbHAas
IIPUCTaBKa

ocumuiorpad, 3ByKOBOM
reHepaTop, MHOT00OMO-
TOYHBIN
TpaHncpopmarop, Habop
IPOBOJIOB

16 Pemenue 3agau no teme: «Tpanchopmarops».

17 IIpon3BOACTBO U UCIIOJIB30BAHUE
3JIEKTPUUECKON SHEPIHH.

18 Ilepenaua saeKTpOIHEPTUH.
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TOUKA \!Pocm

OU3UKA

19 OnekTpoMaruutHas BojHa. CBoiicTBa
3JEKTPOMAarHUTHBIX BOJIH.
20 IIpuntun pagroTeneoHHOM CBA3H.
[Ipocrenmuii paiuOIPUEMHUK.
21 Pagnonokanus. Ilonsitue o TeIeBUICHUH.
PazBuTHe cpeiCcTB CBS3H.
22 Kontponbras padora Ne2. «DmeKkTpoMarHUTHBIC
KOJIeOaHUS M BOJIHBIY.
23 CKopocCTh CcBeTa.
24 3akoH oTpakeHHs cBeTa. Pemenne 3amad Ha
3aKOH OTPa)KEHHE CBETA.
25 3akoH npenomiieHus cBeta. Pelienue 3a1a4 Ha
3aKOH NPEJIOMJICHHSI CBETA.
26 | JlaboparopHas padota Ne3. «3mepenne JlabopatopHas pabora
IIOKa3aTeIA MPECIOMIICHUA CTCKIIA». No 4«I/I3MepeHHe
[moKas3areis
[IPEJIOMIICHHUS CTEKJIa»:
OCBETUTEIIb C UCTOYHU-
KOM CBeTa Ha
3,5 B, ucrtounuk
MUTAHUA, KOMILICKT
IIPOBOJOB, LIEIeBas
nuadparma, moIyIu-
JIMHIP, IUIAHIIET Ha
ILJIOTHOM JIACTE C
KpYTOBBIM
TPaHCIIOPTHPOM
27 | Jlunza. [Toctpoenne n3o0paxxeHus B JIHH3E. UIaGopaTopHas pabora Ne

o «Onpenenenue
OTITUYECKOUN CUJIBI U
(hOKYCHOTO pacCTOSHUS
coOuparoel JIMH3bI»:
OCBETHUTENH C
MCTOYHUKOM CBETa Ha
3,5 B, ucTOYHHUK NHATA-
HUS, KOMIUICKT
MPOBOJIOB, IIETIEBas
mracdparma, SKpaH
CTaJbHOM,
HaMpaBJISOIAast C
M3MEPUTEIIBHON IIKAJIOH,
coOuparoIue JMH3HI,
pacceuBaroIas JUH3A,
cnaing

«Mognenb mpeaMeTa» B
enTepe
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OU3UKA

28 Hucnepcus ceera.

29 Hurepdhepenmus ceera. Jndpakous ceeta.

30 Ilonsipusanus ceera.

31 Pemenwne 3amau mo teme: «OnTrka. CBETOBBIE
BOJIHBD).

32 Kontponbhas pabora Ne3. «Ontuka. CBeTOBBIC
BOJIHBD).

33 IlocTynatel TeOpUH OTHOCUTEIBHOCTH

34 PenaTuBUCTCKUI 3aKOH CIOKEHUS CKOPOCTEH.
3aBHCUMOCTH YHEPTUH TeJla OT CKOPOCTHU €T0
JBIDKEHUs. PessTUBHCTCKAs] TMHAMUKA.

35 CBsI3p MEXy MAacCOU U dHEpTueit

36 Buapl uznyuenunii. [lkana 31eKTpOMarHUTHBIX
BOJIH.

37 CHexTpsl U CHEKTpalIbHbIE anmnapaTsl. Buasl
cnekTpoB. CrieKTpaJbHbIN aHATTU3.

38 Jlaboparophas padota Ne4, «HaGnronenue
CIUIOLITHOT'O Y JIMHEHYATOTO CIEKTPOBY.

39 HudpaxpacHoe u yapTpaduoIeTOBOE
H3Iy4YeHUs.

40 PenTtrenoBckue nyyu.

3. KpanToBas ¢pusuka 15

41 | ®ororddext. YpaBHeHHe DifHIITEHHA.

42 DOTOHBI.

43 [Tpumenenune Gororddexra.

44 Crtpoenue aroma. OnbiThl Pe3epdopaa.

45 KBanToBsie noctynatel bopa.

46 Jlazepsr.

47 CtpoeHue aToMHOrO siapa. SInepHble CHIIBL.

48 DHeprus CBA3M aTOMHBIX S/IEP.

49 3aKoH paauOaKTUBHOTO paciaja.

50 Snepusle peakuuu. JleneHue siaep ypaHa.
IlenHble siAepHbIE peakuyy. S IepHblil peakTop.

51 IIpumenenue saepHoi 3Hepruu. buosornyeckoe
JICHCTBHE PaINOAKTUBHBIX U3ITYyUEHHM.

52 KontponbHas padora Ne4. «CBeTOBBIE KBAHTHI.
Pu3uKa aTOMHOIO Spay.

53 ®du3uka 3JIeMEHTapHbIX YacTHII.

54 Enunas ¢usndeckas kapTUHA MHpa.

55 ®du3uKa 1 Hay4YHO-TEXHUYECKAsT PEBOJIFOLIMSL.

4. Ctpoenue BcesieHHoO 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emns-JlyHa.

58 O6uwme ceenenust o ConHie.

59 HcToYHMKY 3HEPIUU U BHYTPEHHEE CTPOCHUE
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ComHna.

60 duzuyeckas Ipupojia 3Be31.

61 Hama I'anakTtuka. [IpocTpancTBeHHbBIE
Mactadbsl HabIrogaemoil Beenennoi.

62 Hponcxom}leﬁne 1 3BOJIIOIMA T'aJIAKTHK U 3BC3 /1.

6. IToBTOpEeHuUe 6

63 [ToBTOpenue «Kunematukay

64 TloBTOpenue «JIuHamukay

65 [ToBTOpEeHUE «3aKOHBI COXPAHECHHUS

66 IToBTOpEHHE «DIEKTPOCTATHKAY

67 TToBTOpEHHE «DNEKTPOTUHAMUKAY

68 Urtorosoe noBTopeHue

Y4ye6HO-MeTOAUYECKOE OGecnieyeHue 06pa303aTeJn>Horo nmpoiecca.

- JL.O.I'ennenmreiin, FO.U. [luk. ®uzuka: Yuebnuk ans 10 kinacca o61eo0pa3zoBaTeNbHBIX YUpExKACHHH . — M.:
Mmuemosuna, 2018. — 352 c.

- JL.O.I'ennenmreiin, FO.U. [luk. @uzuka: Yuebuuk ans 11 kinacca o61meodpazoBaTenbHbIX YUpEKACHHH . — M.:
Mmuemosnna, 2019. — 356 c.

- CoopHUK 3aza4 o dusuke 10-11 knacc. Knaccuueckuit kypc. [lapdentreBa H.A.- M. «IIpocBewjenue», 2019 r.

- JdupakTudeckre MaTepuanbl ®usnka 10,11 kiacc / A.E.MapoH, E.A.MapoH. - M.: U3aaTenbcTBO «/lpoda»,
2018.

— TeMaTH4ecKre KOHTPOJIbHbIE U CaMOCTOSITeJbHbIe pa6oThl mo ¢usuke 11 kimacc / O.U.I'pomuesa. - M.:
HzpaTenbcTBO «3K3aMen», 2018 .

—  JlozoBeHko C.B, Tpyumuna T.A Peanu3zaius o0pazoBaTeabHbIX IPOrpaMM M0 (PU3HKE C UCHOIb30BAHUEM
o0opynoBanus aerckoro texHomnapka «llkonpHbli kBanTOpryM» 10-11 kmaccel(yrimyOnaeHHbINH ypoBeHb) — M.
2021

UHTepHeT-pecypchl

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

- Kusag ¢pusuka: obyvatonias nporpamma. http://www.int-edu.ru/soft/fiz.html

- Ypoku ¢pusuku c ucnoap3zoBanueM MHtepHeTa. http://www.phizinter.chat.ru/

- ®u3zuka.ru. http://www fizika.ru/

- ®du3nka: KoJIJIeKIMs ONbITOB. http://experiment.edu.ru/

- ®u3uka: 3/ieKTPOHHAsA KOJLJIEKIUs ONbITOB. http://www.school.edu.ru/projects/physicexp
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