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Pabouast nporpamma

1o yueOHomy npeamery «Pusnka»
HA YPOBEHb OCHOBHOI'0 0011ero 00pa3oBaHus
(10-11 kmaccnr)
(0a3zoBbIil YPOBEHbD)
¢ HCIOJIL30BAHHEM 000PY10BAHUSA
«Touka pocra»

CocraBurenn: Kapnenko Tarbsina UBanoBHa
yuuTeJb PU3MKU U1 MATEeMaTHUKHU



[udposoe yueOHOE 00OpYAOBAaHUE IMO3BOJSET y4YAIIUMCS O3HAKOMUTHCS C COBPEMEHHBIMHU
METOJaMH HCCIICIOBaHUs, NpPUMEHsAEeMbIMH B Hayke. [Ipm pabGore B meHTpe 00pa3oBaHHA
€CTECTBEHHO - HAYYHOW HampaBieHHOCTH «Touka pocTay y ydaluxcsi pa3BUBAIOTCSl €CTECTBEHHO
- Hay4YHas, MaTeMaThyeckas, MH(pOpMalMOHHAs T'PaMOTHOCTb, (OPMUPYETCS KPUTHUECKOE H
KpCaTHuBHOC MBIIIJICHUC, COBCPUHICHCTBYIOTCA HABBIKU €CTCCTBCHHO - Haquoﬁ HaIpaBJICHHOCTH,
a TaK)Ke TOBBIIIACTCS Ka4eCTBO 00pa30BaHMS.
ean u 3apaun.

. Peanuzanus ocHOBHOI 00111€00pa30BaTeNbHOM MPOrpaMMBl IO y4eOHOMY MPEIMETY
€CTECTBEHHO - HAyYHOH HAINpaBIeHHOCTH «DHU3HKa».
. Co3manne nentpa «Touka pocta» mpexanonaraeT pa3BuTHEe 00pa3oBaTENbHON

UHOPPACTPYKTYphl  001Ie00pa30BaTeNbHOM  OpraHM3allid, B TOM  4YHCJIE  OCHAIICHUE
o011eo0pa3oBaTeabHON OPraHU3aluu:

o0opynoBaHUEM, CpeACTBaMH OOYYCHHS W BOCIHTAHUS JUIS PACIIUPEHHUS BO3MOXKHOCTEH
U3y4eHus (B TOM YHCIIe SKCIIEPUMEHTaIbHOro) npeamera «Pu3nka» (€CTeCTBEHHO - HAy4YHOH U
TEXHUYECKON HAIPaBJICHHOCTH) MPU pPeasi3allii OCHOBHBIX 00111e00pa30BaTEIbHBIX IPOTPAMM.

DKCHEPUMEHT SIBIICTCA MUCTOYHUKOM 3HAHWM M KPUTEPHEM MX UCTUHHOCTH B Hayke. B

®denepalibHOM TOCYAapCTBEHHOM 00pa30BaTeNbHOM CTaHAApPTE IPOIKCAHO, YTO OJHUM U3
YHHUBEPCATbHBIX y4EOHBIX JACUCTBUN, MPUOOPETAEMBIX YYAIIUMUCSA, TOJIKHO CTaTh yMEHHE
«MPOBEJICHUS OIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIICIOBAHUM, MPAMBIX U KOCBEHHBIX
M3MEpPEHUH ¢ UCIOJIb30BaHUEM aHAIOTOBBIX U MIU(DPOBBIX H3MEPUTEITHHBIX IPHOOPOBY.

[Mudposast mabGopatopusi KapAWHAIBHBIM 00pa30M H3MEHSET METOIUKY H COJACPKAHHE
SKCIIEPUMEHTaNbHONU AestensHocTH . Llupokuit crnekTp HUGPOBBIX JaTYUKOB IO3BOJISET
yYamuMcsl 3HAaKOMHTBCS C IapamMerpamMu  (PU3WYECKOro OHKCIEPHUMEHTa HE TOJIbKO Ha
KaueCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypPOBHE.

[Tepexom k KaxaoMy dTamy MpeAcTaBlIeHUsT WH(GOPMAIIUU 3aHUMAET JOCTATOYHO OOJBIION
MPOMEXYTOK BpeMeHU. B 3ToM mnane uudpoBble 1abOpaTopuu MO3BOJSIOT CYIIECTBEHHO
SKOHOMUTH BPEMsi, KOTOPOE MOXKHO MOTPATUTh HA (POPMUPOBAHUE HCCIEAOBATEIBCKUX YMEHHI
YUaIMXCsl, BRIPAKAIOMIMXCS B CIEIYIOLIUX IEUCTBUAX:

. oTpeielIeHUE MPOOJIEMBbI;

. [IOCTaHOBKA MCCIIEIOBATEIbCKOM 3a/1a4H;

. IUTAHUPOBAHUE PELICHUS 3a/1a4H;

. IIOCTPOEHUE MOJIEIIEH;

® BBIIBHKCHHEC TTHITOTE3,

. 9KCHepUMEHTaIbHAs IPOBEPKA TUIIOTE3;

. aHaJIN3 IaHHBIX SKCIIEPUMEHTOB WM HAOII0/IEHUI;

. (opMyIMpOBaHUE BHIBOJIOB.



PaGouas mporpamma no y4yeoHomy npeamery«®u3uka» (6a3oBblii ypoBens) it 10 — 11
KJIaCCOB pa3pafoTaHa HA OCHOBeE:
-denepanbHOro rocy1apcTBEHHOr0 00pa30BaTeNILHOrO CTaHAapTa OCHOBHOI'O OOIIETO
oOpazoBaHMs
-IIpumepHO# mporpamMMbl CpeHEro 001IeTro 00pa3oBaHus 1Mo GU3NKe
-®dusnka. Paboune nporpaMMebl: peaMeTHas JMHUS yueOHUKOB cepun «Knaccuueckuii kypey». 10-11
KJIacChl: yueOHoe nmocobue asist 0011e00pa3oBaTEIbHBIX OpraHU3aluii: 6a30BbIN U yTriTyOIEHHbII
ypoBuu: / A. B. Illatanuna. — M.: IIpocsemienue, 2017. - 91 c.

[Iporpamma paccuurana Ha 136 yacos:

Kunacc KonrdecTBo 4acoB mo yueOHOMY TUTaHY KosmmuecTBo yacoB B HEIENIO
10 68 2
11 68 2

PaGouas mporpamma npeaHasHaueHa Jisi OpraHu3anuu npouecca oo0yuenus mo YMK T, f1.
Msxkuiesa. [Ipenmernas nunus yueOnukos cepun «Kmaccuueckuit kype» 10 — 11 knace:

1.®usuka. Paboune nporpammsl: npeaMeTHast JUHUS yueOHUKOB cepun «Kiaccuueckuil Kypey.
10- 11 kmaccel: ywyeOHOe mocoOme misi 00meoOpa3oBaTeNbHBIX OpraHu3anuili: 0a30BBIA U
yrinyonéunsiiiypouu: / A. B. Illatanuna. — M.: [Ipocenienue, 2017. - 91 c.

2.®msuka. 10 xmacce: yued. s oOieoOpa3oBat. opranu3anuii: 6a3oBblii ypoBeHb/I'. 5. Mskuries,
b.b. byxosues, H. H. Corckuii; mox pea. H. A. ITapdentreBoit. — 3 — e u3a.-M.: I[Ipocsemenue, 416
C.

3. ®usuka. 11 xnace: yueb. st obmeoOpa3oBar. opranusanuii: 6a3oBsiii yposeHs/I'. 5. Mskuies, b.
b. bByxoBues, B. M. Hapyrun; nox pea. H. A. ITapdentseBoit. — 5 — e nza.-M.: Ilpocsenienue, 432 c.



Ilnanupyemble pe3yJibTaThl 0CBOEHUS] Y4eOHOT0 MpeaMeTa

JlesiTenbHOCTh 00PA30BaTEIILHOTO YUPEKICHHs 001ero oopa3oBanusi B 00ydeHnH (GU3UKE B
cpenHel (MMOJTHOW) MIKOJIE JOJDKHA OBITh HAIPaBJICHA HA IOCTHIKCHUE O0YYarOIIIUMUCS

ciaeayromux JHYHOCTHBIX PE3YJAbTATOB:
— YMCHHUC YIIPABJIATb CBOEH ITO3HABATEIBHOM JACATCIIBHOCTBIO,

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJIE €aMOOOpa3oBaHUIO, Ha
NPOTSDKEHUM BCEW JKU3HHM, CO3HATENPHOE OTHOLICHHE K HENPEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIIEUTHOM IPO(ecCHOHANbHOMN U 00IECTBEHHOM JesITeIbHOCTH;

— yMEHME COTPYIHUYATh CO CBEPCTHUKAMH, AETbMH MIIAJIIIETO BO3pacTa,

B3pPOCJIBIMU B 00pa30BaTEIbHOM, y4e0OHO-UCCIIEI0BATENBCKON, IPOEKTHON U
IPYTUX BUAAX €ATEIbHOCTH;

— c(hopMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKH;,; OCO3HAHWE 3HAUYMMOCTH HAyKH, BIQJCHUS IOCTOBEpPHOH wuH(popMaimei o
MEPEIOBBIX JOCTUKEHUSAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW HAYKU; 3aUHTEPECOBAHHOCTh
B Hay4yHbIX 3HAHUAX 00 YCTpOWCTBE MMpa M OOILIECTBA; FOTOBHOCTh K HAyYHO-TEXHHYECKOMY
TBOPYECTBY;

— YyBCTBO T'OPJOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;

— HOJIOXKUTEIbHOE OTHOLICHUE K TPYLY, LIeJCYCTPEMICHHOCTb;

— DJKOJIOTMYECKasi KyJbTypa, OEpeKHOE OTHOLIEHHWE K PpOJHON 3emile, HPHUPOJIHBIM
6orarcTBam Poccun 1 Mupa, HOHUMaHHE OTBETCTBEHHOCTH 32 COCTOSIHUE ITPUPOTHBIX PECYPCOB U
pa3zyMHOE IPUPOIOTIOIb30BAHUE.

MeTtanpeaMeTHBIMH Pe3yJdbTATAMHM OCBOCHUS BBIMYCKHUKAMH CpeHeN (TTOJIHO)
IIKOJIBI IPOTPaMMBbl IO (PU3HUKE SIBIISIOTCS:

Oceoeniuie pe2ynIamusHbIX YHUBEPCANbHBIX Y4eOHbIX OetiCBUlL:

—— CaMOCTOSITENIbHO ONpPEAEIATh 1IeJIM, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4U B
00pa30BaTeNbHON 1€ATEeIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

— OLIEHUBATh PECYpPChl, B TOM YHCJIE€ BpPEMs W [pYrHe HEMAaTEpUAIbHBIE PECYPCHI,
HE00XOAUMBIE JUIsl TOCTHXKEHUS ITOCTAaBICHHOM paHee LenH;

—— COIIOCTAaBJISATh UMEIOIINECS] BO3MOKHOCTH M HEOOXOAUMBIE JJISl TOCTHKEHUS LeNU
pecypcsl;

—  OIpEAENATh HECKOJIBKO IyTEM TOCTUKEHUS IOCTaBICHHOM 1IEIH;

— 3a/1aBaTh MapaMeTpPbl U KPUTEPHUH, IO KOTOPBIM MOYKHO OIpPENEIUTH, UYTO ILIEIb
JOCTUTHYTA;

—— COMOCTABJIATH MOJYYEHHBIN pPE3yNbTaT ACSITEIbHOCTHU C IOCTABIEHHOM 3apaHee LENbIO;

— OILICHMBATh IIOCJIEJICTBUSA JOCTMXKEHMsI IIOCTABJIEHHOM LEIM B  JIE€ATEIBHOCTH,

COOCTBEHHOM MKHU3HU U KU3HU OKPYKAIOIIUX JIFOJIEH.
Ocsoenue no3HasamenbHbIX YHUBEPCAIbHBIX YUEOHbIX OeUCMBUIL:



—— KPHUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIUIO C Pa3HBIX MO3ULINH;

—— pacmo3HaBaTh M (UKCUPOBATH IPOTUBOPEUHS B MH()OPMAITMOHHBIX UCTOYHUKAX;

— WCIOJIB30BaTh Pa3iIMYHbIC MOJCIHHO-CXEMAaTHYECKUE CPENICTBA JIJISl PEICTABICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTHBOPEUHIA;

—— OCYUIECTBJISTH pa3BEepPHYTHIN MHPOPMAITMOHHBINA OUCK ¥ CTABUThH HA €T0 OCHOBE HOBBIE
(yueOHbIC 1 TTIO3HABATEIIbHBIC) 3a/1a4H,

— HCKaTh ¥ HAXOAUTh 000OMIEHHBIE CIIOCOOBI PEIICHUS 3a/ay;

—— TPUBOJIUTH KPUTUYECKHE apryMEHTHI, KaK B OTHOILIEHHH COOCTBEHHOTO CYXJICHUS, TaK
Y B OTHOLIECHHUH JIEVCTBUI U CYKJICHUI JPYroro 4ejIOBEKa;

—— aHaJIM3HMPOBATH M IPE0OPa30BHIBATH poOJIEMHO-TIPOTUBOPEUNBBIC
CUTYAIUH;

—— BBIXOJUTH 32 PaMKH y4eOHOTO IpEAMETa M OCYLIECTBIATH IIeJICHANPABICHHBIN TTOUCK
BO3MOYKHOCTH HIMPOKOTO TIEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS;

— BBICTpaWBaTh  WHIMBHIYaJIbHYI0  OOpa30BATEIbHYI0  TPACKTOPHIO,  YYUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYpPCHBIE OTPAaHUYCHHUS;

— MEHATh U YACpPKMBATh pPAa3HbIC MO3UIMHA B TO3HABATEILHOW IEATEIbHOCTH (OBITH
YYCHHKOM W  yuduTeneM; (GOpMYJIHpOBaTh  00pa30BaTENIbHBIA  3alpoC W BBINOJHATH
KOHCYJIbTATHBHBIC ()YHKIIUU CAMOCTOSITEIILHO; CTABUTh MPOOJIEMY U paboTaTh HAJl €€ peIICHUEM;

YIpaBJIATb COBMECTHOM IMO3HABATCILHOM JACATCIIBHOCTBIO U HOII‘-IPIHSITLC?I).

KOMMyHMKamMSHble YHUeepcalbHbvle y’~l€6Hbl€ oelicmeus:

—— OCYIIECTBIISITH JIEJIOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpU 00pa30BaTEIbHOM OpraHU3aIlNK, TaK U 3a e€ mpeenamMu);

— TMPU OCYIIECTBJICHUH TPYNIOBOM pabOThl OBITh KaK PYKOBOAMTENIEM, TaK U UICHOM
MIPOEKTHON KOMAaHJIbI B Pa3HbIX pOJIsIX (FEHEPATOPOM HACH, KPUTUKOM, UCTIOTHUTETIEM,
MPE3EHTYIONIUM U T. 11.);

— pa3BEepHYTO, JIOTHMHO W TOYHO H3Jaratb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(MIUKTOTEHHBIE CUTYalluH U MPEAOTBpAlIaTh KOHMIUKTHI 10 UX
aKTUBHOH (a3bl;

—— COIJIaCOBBIBATH TIO3MIIMM YIEHOB KOMaHIbl B TMpolecce paboThl Haa 0OUINM
MIPOYKTOM/pEIIEHUEM;

— TPEACTABIATh MYOIUYHO PE3ylbTaThl WHIANBUAYAIBHONH W TPYMIIOBON NEATENBHOCTH,
Kak Mepej 3HaKOMOM, Tak U Mepe]l HE3HAKOMOU ayIMTOPUEH;

— moadupaTh MApTHEPOB IS JETOBOM KOMMYHHUKAIIMHM, HCXOJsi W3 COOOpaKeHUM
pPe3yIbTaTUBHOCTH B3aUMOJICUCTBHS, a HE JIMYHBIX CUMITATHIA;

— BOCIIPUHUMATh KPUTHUECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS,

— TOYHO U €MKO (pOPMYIHMPOBATh KaK KPUTHUECKHE, TaAK U OJI0OpUTETHHBIC 3aMEYaHUs B

azipec Ipyrux JIIOJei B paMKax JIeJIOBOW U 00pa3oBaTeIbHON KOMMYHUKAIMH, U30€eras mpu 3ToM



JUYHOCTHBIX OLICHOYHBIX CY>KICHHI.

IIpeaMeTHBIMHU Pe3yJIbTATAMHU OCBOCHHUS BBIITYCKHUKAMH CPEIHEH (IIOIHOM) HIKOJIBI
IpOrpamMMsl 1o Gpu3uKe Ha 6a30BOM YPOBHE SIBIISIFOTCS:

— cOpMUPOBAHHOCTH MPEACTABICHUN O 3aKOHOMEPHOU CBSI3HM M TIO3HABACMOCTH SIBIICHUI
npuposl, 00 OOBEKTHMBHOCTH HAyYHOT'O 3HAHUS; O POJIM M MecTe (PU3MKH B COBpPEMEHHOMU
HAyYHOH KapTHMHE MHUpa; TMOHUMaHWE poiau (GU3MKK B (OPMHPOBAHUU KPYyrozopa H
(YHKIIMOHATILHOW IPaMOTHOCTH YeJIOBEKA JIJISl pEeLICHUS MPAKTUYECKUX 3a/1aY;

— BJaJICHHE OCHOBOIIOJIATAIOUINMHU (PU3UICCKUMU MOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMM U  TEOpPHUSMHU; yBEPEHHOE IOJIb30BaHUE  (HU3HUECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O (UINYECKON CYIIHOCTU SIBICHUI MPHUPOJIbI
(MeXaHMYEeCKHUX, TEIIOBBIX, PJIEKTPOMArHUTHBIX M KBAHTOBBIX), BUJAX MaTrepuu (BEIIECTBO U
T0JIe), IBMKCHHUU KaK CIIOCO0€ CYIIECTBOBAHUS MATEPHH; YCBOCHWE OCHOBHBIX HMJICH MEXaHUKH,
aTOMHO-MOJICKYJIIDHOTO YYEHHSI O CTPOCHHMU BEIIECTBA, SJIEMEHTOB DJIEKTPOJAWHAMHUKH U
KBAaHTOBOHW (PM3UKH; OBJIAJICHUE TIOHATHIHHBIM allllapaToM U CUMBOJIMYECKUM S3BIKOM (PH3UKH;

— BIIJICHHE OCHOBHBIMH METO/IaMU HAYYHOT'O TIO3HAHMS, UCIIOJIB3YEMbIMU B
¢usuke:  HAOIIOJCHUE, ONMCAHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHUS
o0pabaTbIBaTh pe3yNbTaThl W3MEPEHUH, OOHAPY)KUBATh 3aBUCHUMOCTh MEXAY (H3muecKumMu
BEIIMYMHAMU, OOBSCHSATH MOIyYCHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

— BJIaJICHUE YMEHUSMHU BBIIBUTATh TUIOTE3bl HAa OCHOBE 3HAHUS OCHOBOMOJATAIOIINX
(bu3MUecKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATH UX IKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1enb  UCCIEAOBAaHMS, BJIAJEHUE YMEHHSAMH ONHUCHIBATH M OOBACHATH
CaMOCTOSITENTHO TPOBEACHHBIC OKCIEPUMEHTHI, aHAIM3UPOBATh PE3YNbTAThl TOTYYeHHOU
M3MEpUTENIbHON HHPOPMAINH, ONPEIENATh JOCTOBEPHOCTD MOJIYYEHHOTO Pe3yibTarta;

— c(pOpPMHPOBAHHOCTb YMEHUS pelIaTh MPOCThIe (PU3NYECKHE 3a0a4H;

— ¢(hOpMHUPOBAHHOCTb YMEHUS IPUMEHAThH NOJYYEHHbIE 3HAHUSA 11 OOBSICHEHUS YCIOBUN
MpOTeKaHus (U3WYECKUX SBICHUN B TPUPOJIC W JJIS MPUHATHS MPAKTHICCKUX PEHICHUH B
MIOBCETHEBHOM JKU3HU;

— MOHUMaHue (GU3NYECKUX OCHOB U TMPUHIUIOB JEHCTBUS (paboThl) MaIIUH |
MEXaHU3MOB, CpEJACTB TMEPEIBMKEHUS U CBSI3M, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTUYECKHAX MPOIECCOB, BIMSHHUA MX HAa OKPYKAIONIYIO Cpely,; OCO3HAaHHE BO3MOXKHBIX
MIPUYMH TEXHOTEHHBIX M SKOJIOTHYECKHUX KaTacTpod;

— c(hOPMHUPOBAHHOCTh COOCTBEHHOM MO3UIUH IO OTHOIIEHUI0 K  (U3UUECKOH
WH(pOpMAIINH, TIOTY4aeMON M3 pa3HBIX HCTOYHHKOB.

B pesynbrare wu3ydenus kypca (U3MKHM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs

BBIITYCKHHK Ha 0a3oBoM YPOBHC HAYYUTCA:

- OOBSICHATH HA IPUMEPaAX poJb U MECTO (PU3UKHU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOU

KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B NMPAKTHYECKOU



eATEIILHOCTH JIOJIEH;

- JEMOHCTPHpPOBAaTH Ha TIpUMepax B3aUMOCBA3b MEXIYy (HUIUKOM U  JPYTUMH

C€CTCCTBCHHBIMU HaAYKaMU;

- YCTaHaBJIMBAaTb B3aUMOCBSA3b C€CTCCTBCHHO-HAYUYHBIX SIBJICHUM U MNPUMCHATH OCHOBHBIC

(bl/ISI/ILIGCKI/Ie MOACIIHN AJIA UX OIMHMCAaHUA U O6’B${CHCHI/I$I;

- HWCIOJIb30BaTh HHGOpMaANU0 (U3UUECKOTO COACpX aHUS MPU PEUICHHH Y4eOHBIX,
MPAKTUYECKUX, TPOCKTHBIX U WCCIEAOBATEIbCKUX 3a/a4, HWHTCTpUpys HWHOOpPMAHIO U3

Pa3IMYHBIX UCTOYHUKOB U KPUTHYCCKHU eé OLCHUBAaA,

- pa3nuyaTh M YMETh HCIOJb30BAaTh B Y4EOHO-MCCIIENOBATENILCKOM J1€ATEILHOCTH
METO]Ibl HAYYHOI'O N03HaHUs (HaOII0AEHNE, ONUCAHUE, U3MEPEHNE, IKCIIEPUMEHT, BBIIIBUKEHUE
THIIOTE3bl, MOJICIUPOBAHUE U T. 1.) U (POPMBI HaydyHOrO NMO3HAHUA ((PAKTbI, 3aKOHBI, TEOPUH),

ACMOHCTPHUPYA Ha IIPpUMEPaxX UX pOJIb U MECTO B HAYHYHOM ITO3HAHUU;

- TNPOBOJAUTH TPSIMBIE M KOCBCHHBIC WM3MEpPEHUsS (UINYECKUX BEJIMYMH, BBIOWpAs
M3MEPUTEIIbHBIC MPUOOPHI ¢ y4ETOM HEOOXOIUMOW TOYHOCTH H3MEPEHUM, TUIAHUPOBATH XO[I
W3MEPEHUH, IMOoNy4yaTh 3HAYEHUE U3MEpPAEMON BEIMYMHBlI W OLIEHMBaTh OTHOCUTEIbHYIO

HNOTpCIIHOCTD I10 3aIdHHBIM (1)0pMy.]'IaM;

= MMpOBOAWUTL HCCJIICAOBAHUSA 3aBHCUMOCTCH MCKOY (1)I/IBI/II-IGCKI/IMI/I BCIIMYMHAMM
BBIIIOJHATE HU3MEPCHHUA MW OHNPCACIATL Ha OCHOBC HMCCICAOBAHUS 3HAYCHUSA IapaMCTPOB,
XapaKTCPUIYIOMIUX HAHHYHO 3aBHUCHUMOCTb MCKAY BCIWYMHAMHU MW [CJIaThb BBIBOA C y‘léTOM

IOTrpCIIHOCTHU I/ISMepeHI/Iﬁ;

- HUCIOJIB30BATh IJId OHNHCAHHUA  XapaKTepa MNPOTCKAHUSA (1)I/I3I/I‘-ICCKI/IX IMponIeccoB

(I)I/I3I/ILIGCKI/IG BCJIMYNHBI U JEMOHCTPUPOBATH B3aUMOCBA3b MCIKAY HUMMU,

- HWCIIOJIb30BAaTh JUIsl ONHMCAHUS XapakTepa MpOTEKaHUs (U3NYECKUX  IPOLECCOB
(u3nyecKre 3aKOHbI C Y4ETOM IPaHUL] UX TPUMEHUMOCTH;

- peulaTh KaueCTBEHHBIE 33/1a4M (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa): UCIOJIb3Yys
MoJieNid, (U3UYECKUEe BEIMYMHBI U 3aKOHBI, BBICTpAUBaTh JIOTMUECKUE LIEMOYKU OOBSICHEHUS
(1oxa3aTenbCTBA) MPEATIOKEHHBIX B 33/1a4ax MPOLECCOB (SIBIECHUI);

- pemarh pacu€THBIC 3a/1a4M C SIBHO 33JIaHHOMN (PU3MUECKONU MOJIENBIO: Ha

OCHOBE aHajM3a YCJIOBMs 3aJauyd BBIIEIATH (U3UYECKYI0 MOJIENNb, HAXOAUTh (U3NUECKHe
BEJIMYMHBI M 3aKOHBI, HEOOXOJUMBIE U JOCTaTOYHBIEC I €€ pelIeHHs, IPOBOJUTh PacyEThl U
OLICHUBATH MOJIYYCHHBIA pe3yibTarT;

- YUUTBHIBaTh TPaHMIIBl NPUMEHEHUS H3YYEHHBIX (U3MYECKHX MoJeNed INpu peuieHUH
(bu3MYECKUX U MEXIPEIMETHBIX 3a/1a4;

- UCIOJIb30BATh MH(POPMAIMIO U IPUMEHSTh 3HAHHUS O IPUHIUMAX pabOTHI U

OCHOBHBIX XapaKTEPUCTHKAX M3yYEHHBIX MAIIMH, MIPUOOPOB U JPYrUX TEXHUYECKUX YCTPOMCTB

JJI PCIICHUA TPAKTHYCCKUX, y‘-IC6HO -UCCJICAOBATCIIbCKUX U MPOCKTHBIX 3a1a4;



- UCIIOJIb30BaTh 3HAHUS O (PU3MUECKUX OOBEKTAX W MPOIIeCcCcax B MOBCEIHEBHOM KHU3HU IS
oOecrnieueHrs 0€30MacHOCTHU MPHU OOpaLEHUH C TPUOOpaMHU U TEXHUYECKUMU YCTPOUCTBAMHU, IS
COXPaHEHHUS 3[J0POBBS U COOIIOACHHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYXKalolllen cpere,

IJI IPUHATHUA peH_IeHI/Iﬁ B HOBCCI[HCBHOfI JKHN3HU.

BBIHYCKHI/IK Ha 0a30BOM YPOBHEC nojtydunt 603MONCHOCMb HAYYUMbCA.!
= NOHUMAmMb U OOBIACHAMb yenocnitHocms qbu3uuecz<0ﬁ meopuu, pas3iudantb CpaHuybl eé

NPUMEHUMOCTU U MECO & PAOY OpYeUuXx QuuUUecKux meopui;

= e1ademo npueMaMu nocmpoerus  meopemu4ecKux OOKCZS’ame]ZbCWlG, a makoce
NPOCHO3UPOBAHUA ocobennocmell npomexKkaHusl qbu3uqec7<ux AGneHUull U npoyeccoeé Ha OCHOe6€

NOJIYYEHHbIX meopemudeCcKux 86160008 U aOKCZS’ameJZbCWlG,'

- xapakmepuzoeamsv  CUCMEMHYIO  C643b Meofcdy OCHOeonoJazarowumu  Hay4HblmMu

NOHAMUAMU. NPOCMPAHRCME0, 6pEMIA, Mamepust (661/1/;66’]’7’160, nozze), dsu:)fceﬂue, cuna, sHepcust,

= 8b106U2AMD cunomesbl Ha OCHoOe6e 3HAHUA OCHoOBonoazarnouwux d)u3uttea<ux

3GKOHOM€pHOCI’I’l€ZZ U 3dKOHO6,

- CamocmosameslbHO nianuposams u npoeodumb qbusuttecxue IKCnepumeHnnivl,
= Xxapakmepuszoeambs 2nobanvrvle I’lp06.7le.7|/lbl, cmosauue neped yejnoeedvecmeom.

IHepeemudecKue, colpveessvle, IKolocuvecKue u poo ¢M3MKM 6 peuleHUuu smux np06ﬂ€M,'

- pewiamsv NpaKmuKo-OpUeHMUPOBaAHHble KAuecmeeHHble U pacuémmuble husuyeckue 3a0auu
C 6bl00pOM DU3UUECKOU MOOeU, UCNOAb3YS HECKOAbKO (OUUYECKUX 3AKOHO8 UNU GOpMYI,

C6A3bl8AIUUX U36ECNTIHbLE qbu3uqecmte 6€/IUYUHblL, 6 KOHmMeKcne MeofcnpedMemelx cesszell;

- 00vACHAMb NPUHYUNBL paOOMbl U XAPAKMEPUCTIUKU U3YYEHHBIX MAWUH, Npubopos u
MexHU4ecKux yCmpoucms;

-00bACHAMY YCA08USL NPUMEHEHUS. (PUUYECKUX MOoOellell NpU peueHuY Gu3udeckux 3a0at,
HAaxoo0ums a0eKk8amuyro npeodioAHCeHHOU 3a0aye pu3uiecKyiomooeis, paspeuams npodiemy KaxK
HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU Memo008 OYEHKU.



Conep:xxanmne yueOHOro npeamMera

Pu3uKa M eCTECTBEHHO-HAYYHbII MeTO/] O3HAHUA NPUPOABI
dusnka — QyHAaMeHTaIbHas HayKa o npupoje. Haydnblii MeTo mo3HaHusl.

Metonsl uccrnenoBanusi (GuU3MUECKUX sABIeHUN. MonenupoBaHue (pU3NUECKUX SIBICHUN U
npoueccoB. Hayunble ¢gaktel u runores3sl. Gusnyueckue 3aKOHbI U TPAHUIIBI UX MPUMEHHUMOCTH.
®uznueckue TEOpUM M HpUHUUIT cooTBeTCTBUA. Dusnueckue Benuumubl. [lorpemHoctu
u3MepeHuil gusmyeckux BenuuuH. Ponb u mecto ¢Gu3Mku B (HOpMHpPOBAHMHM COBPEMEHHOMN
HAaY4YHOU KapTUHBI MUPA, B IPAKTUYECKOU IEITENBHOCTHU JM0e. Dusuka u Kyromypa.

MexaHunka

['panuupl  OPUMEHMMOCTHM — KJIACCMYECKOM  MexaHuku. [IpocTpancTtBO M Bpews.
OTHOCUTENBHOCTh MEXaHWYECKOTro ABMkKeHUs. CucreMbl oTcuéra. CKajsipHble M BEKTOPHBIC
¢usnueckne BenmumHbL.  Tpaekropusi. Ilyre. Ilepememenue. CxkopocTb. YCKOpeHHE.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOJIMHEMHOE JBH)KEHUE. PaBHOMEpPHOE IBMXEHHE IO
OKPY>KHOCTH.

BsaumopeiictBue ten. Ssnenue unepuun. Cuna. Macca. HepunanbHble CUCTEMBI OTCUETA.
3akonbl nuHamuku Hprorona. Cuma TsKecTH, BeC, HEBECOMOCTh. CHIIBI YIPYTrOCTH, CHIIBI
TpeHHs. 3aKOHBI: BCEMUPHOTO TATOTeHUs, ['yka, Tpenus. HMcnonvsosanue 3ak0H08 MexaHuKu OJisl
00bACHEHUs 0BUNCEHUSL HEOECHBIX Mel U OIS PA3GUMUSL KOCMUYECKUX UCCTEeO008AHUL.

Nmmnynbsc MaTepuanbHON TOYKH U CUCTEMBL. IMITyNIbC CHITBI. 3aKOH COXPAHEHHS UMITYJIbCa.
Mexanunueckas pabora. MomHocTs. Mexanndeckasi SHEprusi MaTepuaibHOW TOUYKH M CHUCTEMBI.
3aK0H COXpaHEHHs MEXaHNYeCKON sHepruu. PaboTa CHIIBI TSKECTH M CUITBI YIIPYTOCTH.

PaBHOBECHE MaTepuanbHONW TOYKU M TBEPAOTO Teja. MOMEHT CUIIbL. Y CIIOBUS PAaBHOBECHS.

PaBHOBecHe KHAKOCTH U Ta3a. I[aBJ'IeHI/Ie. Baxon COXPAHEHRUS OHEP2UU 6 OUHAMUKE HCUOKOCIU.

MouexysipHas (pu3MKa 4 TEPMOAUHAMHUKA

MonekynspHo-kunetnueckas teopust (MKT) crpoenus BemecTBa u €€ 3KCrieprMEHTalIbHbIE
Jl0Ka3aTenbcTBa. TemoBoe paBHOBecue. AOCONIOTHAs TeMmIepaTypa Kak Mepa cpelnHei
KMHETUYECKOW JHEPIUH TEIUIOBOTO ABM)KEHMS YacTHUI] BellecTBa. Mojenp HICAIBHOTO Tasa.
JlaBiieHne ra3a. YpaBHEHHE COCTOSHMS HIEaJbHOrO Tras3a. YpaBHeHHUe MeHuaeneeBa —

Knaneiipona. ['a30Bbie 3aKOHBI.

ArperaTHble COCTOSIHUS BellecTBa. B3auMHble peBpallieHus KUAKOCTU U ras3a. Brasxnocmo
6o30yxa. Mopenb crtpoenust xuukocteid. IloBepxHocTHoe HaTspkeHue. Kpucrammmueckue u

amop(dHbIe Tena.

BHYTpCHHSISI SHEPTrH-. PabGora u TCIUIONCpEaaYa Kak CIIOCOOBI M3MEHECHUS BHYTpeHHCﬁ
OHCPTHUHU. YPaBHCHI/IC TEIIOBOro0 OajaHca. HepBBIﬁ 3dKOH TCPMOAWHAMUKHU. H606paTI/IMOCTB

TerIoBbIX npoueccoB. [Ipunnune! aevicteus u KI1/] TernoBsix MauH.

OCHOBBI 2/1eKTPOAMHAMHUKH

3J'ICKTpI/ILICCKI/IC 3apsAadbl. 3akoH COXPAHCHUSA IJICKTPHUICCKOIO 3apAaa. 3aKkoH KyJ'IOHa.



DnekTpuyeckoe noje. Hanpspk€HHOCTh M MOTEHLIMAN 3JIEKTPOCTaTHYECKOro mouist. JInHuum

HalpsHKEHHOCTU W DKBUIIOTCHIMAIbHBIE MOBEPXHOCTU. [IpuHIMI Cyneprno3uiuu moJIeH.
1IpogooHuKYU U OUsIeKMPUKU 8 DIEKMPUUECKOM NoJle.
OnekrpoémkocTth. Kongencarop.

[TocTOAHHBIN 2IIEKTPUUYECKUI TOK. Cuna TOKa. ConpoTuBieHuE.
[TocnenoBarenpHOe M MapalieNbHOE COEAMHEHHWE NPOBOAHUKOB. 3akoH Jxoyns— Jlenia.
DIIeKTpOoABMKYIIas cwia. 3akoH OMa I TOJIHOW EeNU. DJICKTPUYECKHI TOK B MPOBOJHHUKAX,
3JIEKTPOJINTAX, MOJTYIPOBOIHUKAX, razax u Bakyyme.C8epXnposooumoco.

MarnuTtHoe nosie. BekTop MHAYKIMM MarHMTHOro mojis. /IeficTBHe MAarHUTHOIrO MOJs Ha
MIPOBOJIHUK C TOKOM M JABWXKYIIYIOCA 3apspkeHHyro vactuily. Cwia Amnepa u cwia JlopeHna.
MarsuTHbIE CBOWCTBA BEIIECTBA.

SIBneHue 3IEKTPOMArHUTHOW MHAYKUMU. MaruutHbeiii notok. IlpaBuno Jlenuma. 3akoH
3JEKTPOMArHUTHOM MHAYKIUU. SIBIeHHME caMOMHAYKUMHU. MHAYKTUBHOCTb. DJIEKTPOMATrHUTHOE

II0JIC. 9H€p2u}l IJIEKMPOMACHUNMHO20 NOJIA.



Konebanus u BOJHEI

Kose0anus u BOJIHBI

Mexannueckue konebanus. [apmonmdeckue konebOanus. CB0OOOAHBIE, 3aTyXaroIIue,

BBIHY)KJICHHbIE KoseOanus. [IpeBpaiienus s3Heprun npu Koinedanusx. Pesonanc.

OnekTpoMarHuTHeie KoneOanus. KonebarenbHplii KOHTYp. [lepeMeHHbIN 3eKTpUYeCKUiA

TOK. Pesonanc 6 anekmpuueckoti yenu. Kopomroe 3amvikanue.

Mexannueckrue BONHBL. [IpomonpHbIe W momnepeyHbie BOTHBL. CKOPOCTh U JITMHA BOJHBI
Hnmepghepenyus u oupparyus. Snepeus 601Hbl. 38yK08bIE BOIHDL.

DOneKTpOMarHuTHele  BONMHBL. ~ CBOWMCTBA  DNEKTPOMAarHUTHBIX  BOJNH.  J[nama3oHbI
ANEKTPOMATrHUTHBIX U3TYYCHHUI U UX MPAKTUIECKOE TPUMEHEHHE.

Onruka

I'eomerpuueckas ontuka. CKOpOCTb CBETAa. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHHS CBETA.
dopmyna TOHKOW JIMH3BL. BOJTHOBBIE CBOMCTBA CBETA: AMCIIEpCHUs, HHTephEpEHIHs, AU(PaKIHS,
HOJIApU3aL .

OcCHOBBI cTICHMATBHON TEOPHH OTHOCHTEIBHOCTH

IlocTynarsl TeOpUHM OTHOCUTEIBHOCTH W CIEACTBUS W3 HUX. VHBapuaHTHOCTb MOIYJIS
CKOpOCTH CBETa B BakyyMme. DHeprus mokos. CBa3b Macchl U SHEPIUU CBOOOJHON YaCTHILIBI.

KBanroBas ¢puszuka. @Puzuka aroMa 1 aTOMHOI0 siipa

['umoreza M. Ilnanka. @otosnekrpuueckuii 3¢pdexr. Ombitel CToOneToBa. 3aKOHBI
¢doroapdexra. VYpaBHenue OIitHmTeiiHa. DoToH. KopmyckynspHO - BOJHOBOH ayallu3M.
Coomnowenue neonpedenénnocmeti I etizenbepea.

[InanerapHas monenb atoma. OOBSICHEHHE JMHEWYATOro CIEKTpa BOJOpPO/a HAa OCHOBE
KBaHTOBBIX IIOCTYJIaTOB bopa.

CocTaB 1 cTpoeHHE aTOMHBIX sA€p. DHEPIrHsl CBSI3U aTOMHBIX sAep. Buasl paanoakTUBHBIX
IIPEBPALICHUI aTOMHBIX SJ€p. 3aKOH paJMOaKTUBHOTO pacnazna. SnepHsle peakuuu. llemHas
peakuus neneHus suep. [lpumenenue a0epHou sHepauu.

OnemeHTapHble YacTullbl. DyHIaMEHTaIbHbIE B3AUMOACHCTBHSL.

Ctpoenue Beenennoi

ConHeunas cucreMa: IUIAHETBI M Manble Tena, cucreMa 3emis—JIlyHa. CrtpoeHue u

OBOJOIUA COJ'IHI_Ia U 3BE3]. KHaCCI/I(bI/IKaL[I/ISI 3BE3. 3Bé3I[LI U UCTOYHUKH UX SHCPI'UU.

lNanaktuka. CoBpeMeHHbIE NPEACTABICHHUS O CTPOSHUH U 3BOJIIOLMU BeenenHoi.
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TemaTHuyeckoe NJIAHUPOBAHUE

Ne Ha3Banue Tembl Yacol
n/n
10 kacce(2 4 B HezENIO)
1 Beenenne. ®usnka v €CTECTBEHHO-HAYYHBIN METO/] TO3HAHUS TPUPOJIbI 1
2 MexaHuka 27
3 MornexyssipHas pu3MKa U TEPMOIMHAMUKA 17
4 OCHOBBI JIEKTPOAMHAMUKH 16
HroroBoe moBTOpeHME 7
Bcero 68
11 kaace(2 4 B HEACIIO)
1 OCHOBBI JIEKTPOAMHAMHUKH (TIPOOJKEHNE) 9
2 Konebanus u BOJHEI 15
3 OnTHka 13
4 OCHOBBI CTICIIHAIBHOM TEOPHH OTHOCUTEIILHOCTH 3
5 KBanToBas ¢usnka 17
6 Crpoenue Beenennoit 5
HroroBoe moBTOpeHME 6
Bcero 68
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