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AHHOTaIIHH K 06pa30BaTeJ’IbH0ﬁ nmporpamMmme «®Pus3uka B 3a7a4ax U IKCIIEPUMEHTAX» 9

KJIaCCTO‘lKaPOCTa.

Pabouasmporpammano puznkeaisi9kiiaccao CHOBHOMIITKOIBIPa3padoTaHABCOOTBETCTBHH
1. ®enepanbubrii 3ak0H oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpazoBaHuu
BPoccuiickoi®@enepanum»(cusm. umaomn.,Bctyi. Beuwiyc01.09.2020).
2. TlacnoprHammonanbHOTONpoekTacO0pazoBanue»(yTB.mpesuanymomCoseranpul Ipesuacare
P® 1o crparernueckoMy pa3BUTHIO U HALMOHAJIBHBIM ITPOEKTaM, IpOoToKoJ 0124.12.2018Nel6)
3. TocynmapcrBennasmnporpammaPoccuiickoii®enepanun«Pa3zsutueoopazoBanus»(yrs.Ilocrano
BieHueml IpaButensctBaP®0126.12.2017Ne1642(pen.0122.02.2021)«O0yTBEpKACHUUTOCYAAPCT
BeHHoMnporpammePoccuiickoii®enepannn«Pa3zsurneodpazoBaHus».
4. TlpodeccroHanbHbII crannapt«llenaror(nenaroruueckast JIeATEIbHOCTh B
JIOTIIKOJIbHOM,Ha4yaJIbHOMOOI11eM,0 CHOBHOMOOTIIEM, CpeTHEMOO11IeMOOpa30BaHuH ),(BOCTIUTATEb,
yuutenb)»(pen.orl6.06.2019)(IlpukasMunncrepcrBarpyraucounanbHo3amuTeiPOoT1 8
okTsa0pss 2013 r. No 544n, ¢ u3MeHEHUs MU, BHECEHHBIMU TPHKa3oM MUHHUCTEpCTBA Tpyaa
ncoramuTeiP®o125.12.2014Ne1115801015.08.20161. Ned221H).

5. MeTtoandecKkuepeKoMeHJaIMUIIOCO3IaHUION (P YHKITHOHUPOBAHHIOBOOIIIE0Opa30BaTEILHBIX
OpraHU3AIUIX,PACTIONI0KEHHBIXBCEIbCKOMMECTHOCTUIMANIBIXTOPO/IaX, IIEHTPOB OO0Opa3oBaHUs
€CTECTBEHHO-HAYYHO U u TEXHOJIOTUYECKON

HarnpasiieHHoCcTeH(« ToukapocTa»)(YTBepKIeHbIpacopsikeHneM MUHUCTEPCTBANIPOCBEIICHUsI PO
ccuiickoii®eneparunoT12stHBaps202 1. NeP-6)

6. MeTtoaudeckrepeKoMeH TallUTIOCO3TaHNION () YHKIIMOHUPOBAHUIOCTCKIXTEXHOTIAPKOB
«KBanTopuym»HabazeoO1eo0pa3oBaTeIbHBIXOpraHU3aHi(yTB. pacopsskeHueM MHUHICTEpCTBA
npocserenusPoccuiickoiid®eneparuror12.01.2021Ne P-4).

7. TlporpammaocHoBHOTOOOMIIET000pa3zoBanus. dusuka.7-9xmnaccei(aBTophl: A.B.I1epoimkuH,
H.B. OUIOHOBUY, E.M. ['yTHUK). dusuka. 7-9 KJIACCHI:
pabounenporpammbl/cocT.®50E.H. Tuxonosa-5-en3 ., mepepad.-M.: Ipoda,2015.—400c.

O6bemyuebHOTOBpEeMeHU: 349acoB, | yacBHEIEIIO.
[IporpamMmmaonpenenseTcoaepKaHUeUCTPYKTYpyydeOHOroMaTeprana,nocie10BaTeIbHOCTHETo

W3YYEHUS, TyTHPOPMUPOBAHUACUCTEMBI3HAHUM, YMEHUMHUCIIOCOOOB ~ JESTEIbHOCTH,  Pa3BUTHUA,
BOCIIUTAHMS M COIMaM3alMu y4amuxcs, lIpemiaraemasnporpaMMa peanu3yercs ¢ MOMOIIBIO

y4eOHO-METOTUICCKUX KOMIUIEKTOB (YMK). YMK
JUIKQKTOTOKJIACCABKITIOYAET: Y UeOHUK,3aIaYHUK, METO TUUECKHEeMaTEePUAIBL Iy YU TEs,CAMOCT
OSITeJIbHBIE M KOHTPOJIbHBIE  pabOThI,  TETpaab Ui  JIAOOpaTOpPHBIX  padoT;

[TnanupyroTcscienyrmuedopMbloOpraHu3auuyaeOHOronporecca: YpOHTAIbLHBIC;KOJIICKTUBHBIC
;TPYIIIIOBBIC;paboTaBape;HHANBHyaIbHBIC. BIIperno qaBanuumnpe iMetady 1y THCIIOb30BaThCS
CIICAYIOIINE TEXHOJOTUU W METOJbI: JIMYHOCTHO-OPUEHTHPOBAHHOE OOYUYEHHE;TPOOIEMHOE
oOyueHue; nudhepeHITpOBaHHOE oOyueHue; TEXHOJIOTHH! 00yueHus Ha
OCHOBEpEIICHHU3a/1a4;METO bl WHAUBUAYAIEHOTOOOYUCHUS;
Oco0eHnHoe3HauYeHUEBIIPENOaBaH UM (PU3UKHIMEETIITKOIbHBIN(PU3NIECKUIDKCTIEPUMEHT,BKOTO

PBIHBXOIATIEMOHCTPAIIMOHHBIHAKCIIEPUMEHTUCAMOCTOS TENbHBIEIa00PaTOPHBIEPAOOTHIYYAIIUXC
sIHAa0CHOBeIM(ppoBoiIabopaTopuu.

Heabron3yyeHuss pu3MKNBOCHOBHOMIIKOJICABJIACTCSH:

1) BHaNpPaBICHUWINYHOCTHOTOPA3BUTHUS-
BOCITUTAHHETOTOBHOCTHOOYYAIOIIUXCSIKCAMOPA3BUTHIONCAMOOOPa30BaHHIOHA0 CHOBEMOTUBAIIUU
KOOY4eHHIONTIO3HAHUIO;-(DOPMUPOBAHKUE IIEHHOCTHU3OPOBOTO M 0E30MacHOTO 00pas3a KU3HH,
MpaBUIl HHJJHBHJ:IyaJILHoroHKonneKTHBHoro6e3onaCHoror[oBez[eHmIque3BLIqaﬁHLIXCHTyauH${x2
YTPOXKAIOUUXKU3HUU



3J10pPOBBIOJIIOJIEH, [IPABUIIIIOBEICH U HATPAHCIIOPTENHA10POraX. ~-BOCIUTAHUEYO K AEHHOCTH B
BO3MOKHOCTH IO3HATh TPHUPOAY, HEOOXOTMMOCTH Pa3yMHOTO HCIOJIb30BaHUSI0CTHKCHUN
HAyKH W TEXHOJOTHH s  JajbHEWIIEro  Pa3BUTHS  YENOBEYECKOro  OOIIecTBa;-
Pa3BUTHEYBOKEHUSAKTBOPIAMHAYKHUTEXHUKHU ;0 THOIIEHUSK(DU3UKEKAKKIIEMEHTy0OlIIeueioBeye
CKOUKYJIBTYpHI;

2) BMeTanpeAMETHOMHAIPABICHHHOCBOCHUE3HAHUIOMEXaHNUECKHX, TETNIOBBIX,3JICKTPOMard
UTHBIXMKBAHTOBBIXSIBJICHUSX;BEIMUMHAX, XaPAKTEPU3YIOLUXATUSABIICHUS;3aKOHAX, KOTOPbIM OHU
MIOAYUHSIOTCS; MeTOJ1aX Hay4yHOTO MO3HAHUS IPUPO/IBI U
(opMUPOBAHHUSAHAITOHOCHOBEIIPEICTABICHUIHO PH3NUECKOMKAP THHEMHUPA;0BIIaICHAICYMEHUSIMHUIT
POBOANTHHAOIIOICHUSTIPUPO AHBIXIBIIEHUN, 0T CHIBATHO0000IIATHPE3Y I TATEIHAOI IO IEHUM, UCTT
0JIb30BATHIIPOCTHIEU3MEPUTENBHBIETPUOOPBLUTSIN3YYCHUSIPUZNUECKUXSIBICHUN;  MPEICTaBIATh
pe3yabTaThl HAOMIOAEHUH WM U3MEPEHHUH B BUE TaONIULl, rpa(UKOB UBBISBISATH HA ATONH OCHOBE
SMIUPUYECKHE 3aBUCHUMOCTH; PUMEHSITD MOJTy4YEHHbIE 3HAHUS
U1100bSICHEHUSPA3HOOOPAa3HBIXIIPU PO THBIXIBJICHUMUIIPOLIECCOB, IPUHIUIIOBAEH CTBUBAKH I
UXTEXHUYECKUXYCTPOUCTB, IIsipeieHUApU3NIeCcCKIX3a/1au;pa3BUTHENIO3HABATEIbHBIXUHTEPECOB,
MHTEJJIEKTYaJIbHBIXUTBOPUYECKUXCIIOCOOHOCTEMBIIpOIIeccepenieHnsA(pU3NIecKUX3aaunBbITIONHE
HUSIKCIIEPUMEHTAIbHBIXUCCIEA0OBAHHI;CTIOCOOHOCTUK ~ CaMOCTOSITEIbBHOMY  MPHOOPETEHUIO
HOBBIX 3HaHUM MO (uU3MKE B COOTBETCTBUU C >KU3HEHHBIMHUIOTPEOHOCTSIMUMMHTEPECAMM;-
HCI0JIb30BATHKOMITBIOTEPHBIETEXHOIOT MM ITSIPELIEHUSIMH(POPMAITTOHHBIXUKOMMYHUKAIIMOHHBIX
yueOHbIX3a/]a4,BTOMYKCIIC: BHIYHCIICHHE, HalTCAHUETICEM, COUMHEHUM, IOKIIaI0B,pedepaToB,co3 1
aHUENPE3CHTAIUIHN JIP. ;

3anayun3yyeHus1 PU3NKNBOCHOBHONIIKOJIEABJIACTCS:

DopMUPOBaHUEYITKOJIBHUKOBOOIIEYUeOHBIXYMEH UHHHABBIKOB, yHUBEPCAbHBIXCIIOCOOOB
NEeSITeNbHOCTUH KJIIOUEBBIX KoMmreTeHuui. IlpuopureramMuans HIKOJBHOTO Kypcadu3uKH Ha
JTamne OCHOBHOTO obmero 00pazoBaHMs SIBIISTFOTCS dhopmupoBaHUe
MeTanpeIMeTHBIXKOMIIETEHIINN, BTOMYKCIIE
[To3HaBaTenbHast 1EATEIBHOCTD: UCIIOIb30BAHUE I MO3HAHUS OKPYKAIOLIET0 MUpPa
Pa3IMYHBIXECTECTBEHHOHAYYHBIXMETOI0B: HA0III0IeHUE, U3MEPEHNE,IKCIIEPUMEHT, MO IETUPOBAH
ue;

* (hopmupoBaHueyMeHUIpa3InIaTh(HaKThl, TUIIOTE3bL, IPUUMHBL, CIEICTBUA, JOKA3aTEIbCTBA,3aK0
HBI, TE€OPUU;

* NpUOOpETEeHUE OMbITA BHIABUKEHHSI TUTIOTE3 ISl 00BICHEHUSI U3BECTHBIX (DAaKTOB
MOKCIIEPUMEHTAIbHOUIPOBEPKUBBIIBUTAEMBIXTUTIOTE3.
NubopmanioHHO-KOMMYHUKATUBHASIEATEIbHOCTD:

* BJIaJICHUEMOHOJIOTHUECKONAnaIornueckoipeupto. CriocoOHOCThIIOHUMATETOUKY3pEHHsICOOEC
€IHUKAUIPU3HABATH IPABOHAMHOEMHEHHE,

* HCIOJb30BaHUE ISl PEIICHUS [T03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a/1a4
Pa3TUYHBIXMCTOYHUKOBUH(DOPMAIIHH.

Cnucok JuTepaTypsbl ¢ yka3aHueM NepevyHsi y4eOHO-MeTOoH4ecKoro odecneyeHusl,
cpeacTBOOY4eHHANIJIEKTPOHHBIX00PA30BaTe/IbHBIX PeCypCoB.

1. dusuka. 9 ki.: yueb. 1s obmeodpaszosar. yupexaenuit. / A.B. [1épsimukun, E.M. I'yrHuk
M.:[Ipoa,2019.

2. ®usuka. 8 Ki.: yuel. g obmeobpazosar. yupexxaenuid. / A.B. I1éppimkun, E.M. T'yTHHK
M.:Ipoda,2019.

3. ®usuka. 7 ki.: yueb. g obmeobpazoar. yupexxaenuid. / A.B. I1éppimkun, E.M. T'yrHHK
M.:Ipoda,2018.

4. ®uzuka.9 knacc:moypouHnsle miansl noyueonuky A.B.I1€peimkuna, E.M. I'yTHuK/ aBT. -
coct.H.JI.Ilenareituenko.—Bonrorpaa: Yuurens,2020. —230c. 3



5. ®uszmuka. 8 kimacc: moypoynsle iaHsl mo yueOnuky A.B. Ilépeimkuna, E.M. I'yTHHK / aBT.-

coct.H.JI.Ilenareituenxko.—Bonrorpaa: Yuurens,2019. —230c.

6. ®u3uka. 7 Kimacc: moypounsle iaHsl mo yueOnuky A.B. Ilépeimkuna, E.M. I'yTHHK / aBT.-

coct.H.JL.Ilenareituenko.—Bonrorpan: Yunrens,2018. —271c.

7. ®umszuka: 3amagnnk: 9 — 11 xin.: Yueb. mocobue st oOmeoOpazoBar. yued. 3aBeleHUN. —

M.:JIpoda,1996.-368c.:mi1. «(3amaaauku«podsn»).

8. ®msuka. Tectol. 7 — 9 wiaccel. Kabapaua O.@., Opnos B.A. YuebH. - meTon nocobue. — 4-

eusn.,crepeoturt.— M.:Ipoda,2000.—96¢. :um.

9. ®wusuyeckuiidKCIIepuMeHTBCpenHekKoNIe: Mexannka. MostekyisipHasGru3rka. IJISKTPOJuHA

muka / Illaxmaes H.M., IlwioB B.®. — M.: Ilpocsemenne, 1989. — 255 c.: wn —(b-

KayuuTensiQu3nuKn).

HNuTepHeT-pecypcebl:

1.bubnuorteka — Bce mo npeamery «duszuka». — Pexxum gocryna:

http://www.proshkolu.ru2.Buneoomnsiteina ypokax.—Pesxxummocrtyna: http:/fizika-

class.narod.ru

3.Emmnas  kommekiuss 1UQPOBBIX  00pa3oBaTENbHBIX pecypcoB. — Pexum
noctyna:http://schoolcollection.edu.ru

4. VIHTEpecHBIE MaTepHaibl K ypoKaM (U3UKH 10 TeMaM; TECTHI TI0 TeMaM; HaTJISTHBIE TI0COOHSI

Kypokam.—Pexxum nocrymna:http://class-fizika.narod.ru

5. IlludpossieodpaszoBarenbHbiepecypchl.—PexumMaocrymna: http://www.openclass.ru

6. DnekTpoHHBIE Yy4eOHWUKH 10 ¢u3uke. — Pexwum gocryma: http://www.fizika.ru
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l. IInanupyemMbliepe3yIbTaTbIOCBOEHUA00PA30BATEIbHONNIPOrPAMMBI
«®Pusukap3agayaxmikcnepumentax»9Ikiacce. TouxkaPocra

JInuHOCTHBIMHPpE3YJIbTaTaMHOOYyYeHUsIPu3uKeB IKIaCCEABIAIOTC:
¢ c(hopMHPOBAHHOCTHIIO3HABATEIbHBIXHHTEPECOB, MHTEIICKTYAIbHBIXUTBOPUECKMXCIIOCOOHOCTEHYauXcs;
¢ yOEXKICHHOCTHBBO3MOKHOCTHITO3HAHUSATIPUPO/IBI,BHEO0XO0TMMOCTHPA3YMHOT OMCIIOIb30BAHI IO CTH)KCHUHHAYKUM TEXHOJIOT A TS Tl HEHIITETO
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA, YBaKEHHE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHUE K (PU3HKE KaK AIEMEHTY 00IIe4eTI0BEYECKONKYIBTYPHI;
® CaMOCTOSITENIbHOCTHBIPHOOPETEHUMHOBBIX3HAHUHUTIPAKTHIECKUXYMEHUN
® TOTOBHOCTHKBBIOOPYKHU3HEHHOTOITYTHBCOOTBETCTBUICCOOCTBEHHBIMUMHTEPECAMHUUBO3MOKHOCTSIMH;
® MOTHBAIMI00pa30BaTEIHHONICATENFHOCTUIIKOIEHUKOBHA0 CHOBEITMYHO CTHOOPHEHTH POBAHHOT OTIOJIX0/12;
¢ (OpPMHUPOBAHUEIICHHOCTHBIXO THOIIEHHHIPYTKAPYTY, YIUTEII0, aBTOPAMOTKPHITUHHUI300pETEeHHIA, Pe3yIbTaTaAMOOYUCHHSL.
MeTanpeaMeTHBIMHPE3YJIbTATAMHO0YYeHUA(PU3NKEBIKIACCEABIISIIOTCS
® OBIIQJICHUE HAaBBIKAMH CAMOCTOSITEIFHOTO MpPUOOpPETeHUs HOBBIX 3HAaHUWH, OpraHM3alud y4eOHOW JesITeTbHOCTH, ITIOCTAaHOBKH IIEJIeH,
TUTAHUPOBAHUS,CAMOKOHTPOJISTMOIIEHKH Pe3yIbTaTOBCBOCH AEATEINBHOCTH, YMEHUSIMHUTIPEIBUIETHBO3MOKHBIEPE3YIbTaTHICBONXICHCTBUH;
® [IOHUMAHUE PA3IUYMA MEXKIYy HCXOAHBIMU (akTaMH M THUNOTE3aMH [UIsi MX OOBSCHEHUS, TEOPETUYECKUMHU MOJEISIMH U pealbHbIMU
00BEKTaMU,0BJIaZICHHE YHUBEPCAIbHBIMU y4EOHBIMU JEHCTBUAMU Ha MPUMEpPaAx THIOTE3 JUIsl 0ObACHEHUS! M3BECTHBIX (PAaKTOB M IKCIEPUMEHTAIBLHON
MIPOBEPKUBBIIBUTAEMBIXTUIIOTE3,pa3pabOTKUTEOPETHUECKUXMOIETIEUITPOIIECCOBUIHIBICHUA;
¢ (GopMHUPOBAHHEYMEHUHWBOCTIPUHUMATD,IEPEePa0aTHIBATHUIIPEIBIBISATHHH(GOPMAIIMIOBCIOBECHO,00 pa3HOM, CHMBOJIMUECKOH (DOpMax,aHaTu3UPOBATh
urnepepadbaTpIBaThIOMYyYCHHYIOUH()OPMAIIMIOBCOOTBETCTBUUC  MOCTaBICHHBIMU3a/1a4aMHU,BbIJICNIATROCHOBHOE  COJEPKAHHUEPOUUTAHHOTOTEKCTa,
HAXOJUTbBHEMOTBETHI HAIIOCTABJICHHBIE BOIIPOCHI MU3JIAraThero;
¢ MPUOOPETEHUEOIBITACAMOCTOSATEIHLHOTOIIONCKA, aHATTN3an0TOOPanH(POPMAIIMUCHCIIONB30BAHUEMPA3TNYHBIXHCTOYHMKOBUHOBBIXUH(DOPMAIIMOHHBIXT
€XHOJIOTHI ITIIpelIeHUATIO3HaBaTeIbHbIX3a/1a4;
® pa3BUTHE MOHOJIOTHYECKOW U JMUAJOTHYECKONW peyd, YMEHHUS BBbIpaKaThb CBOUM MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOECENHHKA, MOHHMATh
€roTOYKY3PEeHHUS, IPU3HABATHIIPABOIPYTOrOUEIOBEKa HANHOEMHEHHE;
® OCBOCHHUENPHUEMOB/ICHCTBUIBHECTAH AP THBIXCUTYALIUAX,0BIIaICHUEIBPUCTHUECKUMHUMETOIaMUPEILICHUSTTPOOIIEM;
¢ (dopMHUPOBaHUEYMEHUIPAOOTATHBIPYIIIECBBITIOIHEHUEMPA3IUYHBIXCOLUATBHBIXPOJIECH, TPEICTABISI TBUOTCTAMBATHCBOMB3T IS ABINYO €K ICHU S, BEC TH]T
HCKYCCHIO.
IIpenmeTHbIMupe3yIbTATAMHO0YyYeHUsIPU3UKEBIKIACCESBIISIIOTCS
¢ (opmHpoBaHUENPEACTaBICHUH03aKOHOMEPHONCBA3UMITIO3HABAEMOCTHSIBICHUMITPUPO,161,0000bEKTUBHOCTHHAYYHOT 03HAHUS;0CHCTEMOOOPa3yoLIei
ponmu  u3MKM AN pasBUTHUS  JPYTMX ~— €CTECTBEHHBIX  HAyK, TEXHUKM W  TEXHOJOTHUH;  HAydyHOTO  MHUPOBO33pEHHUS  Kak
pe3ynbTaTau3yueHUss0CHOBCTPOCHUSIMATEPUUH(PYHIaMEHTATbHBIX3aKOHOB(PU3HKY;



® 3HAHUS O TPHUPOJE BWKHEHIIUX (UINYECKUX SBICHHNA OKPYXKAIOIIEIrO0 MHpa W TOHHUMAaHUE CMBICHAa (U3WYECKUX 3aKOHOB, PACKPBIBAIOLIMX
CBSA3bU3YUEHHBIXSBICHUI;

¢ opMHUpOBaHHE NEPBOHAYAIBHBIX TNPEACTABICHUN O (PU3NYECKON CYIIHOCTH SBICHHNA MPUPOJBI (MEXaHUYECKHUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX
UKBAHTOBBIX), BUJIaX MaTepuu (BELIECTBO U I0JI€), IBMKEHUH KaK CIIOCOOE CyLIECTBOBaHMS MaTEpUU; YCBOCHUE OCHOBHBIX MJIell MEXaHUKHU, aT OMHO-
MOJIEKYJISIPHOTOYYEHHUS0CTPOCHUHUBEILECTBA,3JIEMEHTOBIIEKTPOJMHAMUKUMKBAHTOBOW (PU3UKI ;0 BIa I HUETTOHSITUHHBIMAIIIAPATOMUCUMBOJINYECKUMS3
BIKOM (PU3UKH;

® YMEHHUS II0JIb30BAThCSl METOJIAaMU HAYYHOT'O MCCIEAOBAHMS SIBIEHUH MPUPOJbI, MPOBOJUTH HAOMIOAEHUS, IUIAHUPOBATb U  BBINOJHATH
9KCIEPUMEHTHI,00pa0aThIBATHPE3YAbTATHIN3MEPEHU M, TPEICTABISTHPE3YIbTaTHIN3MEPEHNHCITOMOIIBIOTA0IHI, T paduKOBU(HOPMYI,00HAPYKUBATh3aBU
CUMOCTUMEXAYPU3NYECKUMUBETNYNHAMU,00bACHATHIIONYYEeHHBIEPE3YIbTaThINeIaThBbIBOIbI,01I€HUBAThI PAHHUIIBIIOT PEIIHOCTEUPE3YIbTATOBU3MEPE
HUIA;
® YMEHUANPUMEHATHTEOPETHUECKUE3HAHUSTO(QU3UKEHAIIPAKTHKE, pelaTh(hu3nuecKre3ajauiHallpUMEHEeHUETIOTyY €HHbIX3HAH U

® YMEHHUSIMHABBIKUIIPUMEHSATHII0y4YE€HHbIE3HAHUSATI100BICHEHUATPUHLIUIIOBACHCTBUSIBAXKHEHIIIMXTEXHUYECKUXYCTPOICTB,(paboThl)MallIMHU
MEXaHHU3MOB, CPEJICTB IMEPEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJOTMYECKUX IPOILIECCOB, PEIICHUS MPaKTHYECKUX
3aJJaullOBCETHEBHOM JKU3HHU, oOecreueHHsi Oe30MacHOCTH CBOEH KHM3HM, PALMOHAIBHOTO IMPHUPOJOINOJIB30BAHMS M OXpaHbl OKPYKAIOLIEH cpelbl;
BIIMSHUATEXHUYECKUXYCTPONCTBHA OKPYKAIOLIYIO CPELY;

® 0CO3HaHWEBO3MOKHBIXITPUUNHTEXHOT €HHBIXHIKOIOTHUECKUXKATACTPOD.

® 0CO3HaHUEHEO0XOAUMOCTUIIPUMEHEHU A0 CTHKEHUH(PU3UKMUTEXHOJIOT U ATISIPAIMOHAIbHOTOITPUPOIOTIOIb30BaHMS,

® OBJIQJICHUE OCHOBaMHU 0O€30MACHOI0 HCHOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX 3JIEKTPUYECKHX M MArHUTHBIX MOJIEH, 3J1€KTPOMarHUTHBIX
U3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHHM3UPYIOLUIUX M3JIy4eHUH BO M30€KaHHE UX BPEJIHOTO BO3JAEHCTBHS HAa OKPYXKAIOILYIO Cpely
HNOPraHU3M4esIOBEKA;

e popmMHUpoBaHUE YOSKICHHS B 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTU SIBJICHUM NPHUPOJbl, B OOBEKTUBHOCTH HAYyYHOIO 3HAHMS, B BBICOKOH
LIEHHOCTHHAyKUBPA3BUTUUMATEPUATIbHOMN Ty XOBHOUKYJIBTYPBUIIOIEH;

® Pa3BUTHE TEOPETUYECKOTrO0 MBIIUIEHUS] HAa OCHOBE (OPMHMPOBAHUS YMEHUH YyCTaHaBIMBaTh (DAKThl, pPa3IMyaTh MPUYUHBI M  CIEICTBHS,
CTPOMTBMOJICNIM U BBIIBUI'ATh T'MIIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH JOKA3aTEIbCTBA BbIJIBUHYTBHIX TMIIOTE3, BHIBOJUTH M3 3KCIIEPUMEHTAIBHBIX
(bakTOB UTEOPETUUYECKUXMOIeTIeHPpU3NUECcKUe 3aKOHBI;

® DPa3BUTUEYMEHUAIUIAHUPOBATHBIIOBCEIHEBHOKU3HUCBOUIEHCTBUACIIPUMEHEHNEMIIONYYEHHBIX3HAHU3aKOHOBMEXaHUKH, IEKTPOAUHAMUKH, TEPMO
JMHAMUKUUTETJIOBBIXIBJICHUNUCIENBIO COEPEKEHHA310POBBS;

e (opMUpOBaHME MPEACTABICHUA O HEPALMOHAJIBHOM HCIIOJIB30BAaHUH IPHUPOJHBIX PECYPCOB M OSHEPrHM, 3arpsA3HEHUU OKPYKAIOLIEH cpebl
KaKCJIEJICTBUEHECOBEPIICHCTBAMAIINHUMEXAHU3MOB.

® KOMMYHUKAaTUBHBIE YMEHMS: JOKJIAIbIBaTh O PE3yJIbTaTaX CBOETO MHCCIENOBAaHUS, y4acTBOBaThb B JUCKYCCHM, KpPaTko M TOYHO OTB€YaTh Ha
BOIIPOCHI,UCIIOIB30BAThCIIPABOYHYIOIUTEPATYPYHAPYT MEUCTOUHUKMHH(DOPMAITUH.



BbInyCcKHMK Hay4MTCsl: COONIOAATh IMpaBWiia OE30MMACHOCTH M OXpaHbl TpyAa Npu paboTe ¢ ydeOHBIM U JIaOOPAaTOPHBIM O00O0PYHAOBAaHUEM;
IIOHUMATbCMBICJI OCHOBHBIX (1)I/ISI/I‘ICCKI/IX TCPMHUHOB! (1)I/I3I/I‘-ICCKOG TECJIO0, (1)I/I3I/I‘~I€CKO€ SBJICHUC, (1)I/I3I/II-IGCK21$[ BCJIMYMHA, CIAWHUIBI HU3MCPCHUS,
paCHO?;HaBaTI)HpO6JI€MI)I,KOTOpI)IGMO)KHOpeIHI/ITLHpI/IHOMOHII/I(bI/I?;I/I‘ICCKI/IXMCTOIIOB;aHaJII/ISI/II)OBaTI)OTIleJIBHI)IC:)TaHI)IHpOBeHeHHﬂHCCHCHOBaHHﬁHHHTep
MNpETUPOBATL PE3YJILTAThI Ha6JIIOIl€HI/Iﬁ U OIIBITOB, CTaBHUTH OIIBIThI IIO HCCICAOBAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUH WIIH (1)I/I3I/I‘-I€CKI/IX CBOWICTB Tel
0€3UCNONb30BaHUsl MPSAMBIX HU3MEpPEHMH; Hpu ATOM (opMyaupoBaTh mpodiieMy/3aady ydeOHOro SKCIepUMEHTa; cOoOHUpaThb YCTaHOBKY W3
MIPeI0KEHHOT0000 Py I0BaHUS; TPOBOAUTHOIBITUGOPMYIUPOBATHBBIBOIBI.

[Ipumeuanue.lIpunposeneHununccie0BaHUPU3NIECKUXABIEHUHU3MEPUTEIbHBIETIPHOOPHIMCIIONB3YIOTCSUIMIIBKAK IATINKUU3MEPEHUAPU3UUECKUX
BEJTMYMH. 3alycy NOKa3aHUM MpSIMbIX MU3MEPEHUIl B 3TOM ciiyyae He TpeOyeTcs MOHUMAaTh POJib SKCIEPUMEHTA B MOJIYYEHUU HaydHONMH(pOpMAaIHY;
MIPOBOJUTH MpPsIMbIE H3MEpPEHHUs (U3NYECKUX BEIMYMH: BpeMs, pacCTOsHHME, Macca Teina, o0beM, Cuila, TeMIeparypa, arMochepHoeIaBIeHHE,
BJIQXKHOCTh BO3/yXa, HaIpsDKEHHE, CUJla TOKa, paJualMoHHbIA (POH (C HMCMOIb30BAaHHEM JO03MMETpa); MPU 3TOM BbIOMpATh ONTUMAJIBHBINCIIOCOO
M3MEPEHUSAUHNCIIONB30BATh TPOCTEUIINEMETOABIOLIEHKUATIOIPEITHOCTEHN3MEPEHHH.

[Ipumeuanue. JloOas yuyeOHas mporpamma JJ0JDKHA OOECHeurMBaTh OBJIAJIEHUE NPSIMBIMH H3MEPEHUSMU BCEX IEPEUHUCICHHBIX (PUINYECKUX
BEJTMYMH.ITPOBOJAUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (M3MYECKUX BEJIUYHMH C MCIOJIb30BAHHEM IMPSIMBIX HM3MEPEHUN: IMPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY,(PMKCUPOBAThPE3YIbTATHINONYICHHOW3aBUCUMOCTU (PU3HUUECKUXBEINYMHBBUICTAOTUIIUT PAQUKOB, A€TaThBBIBOIBIIOPE3YIHTATAMUCCIIEI0BA
HUS; MPOBOJAUTH KOCBEHHBbIE H3MEPEHUS (U3MUECKUX BEIMYMH: MPH BBINOJHEHUH H3MEpPEHUil coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY,CIIEAYs
MPEI0KEHHOW WHCTPYKIUH, BBIYUCIATH 3HAYCHUE BETUYMHBI U aHATU3UPOBAThH MOJYYCHHbIE Pe3yJIbTaThl C YUETOM 33/1aHHON TOYHOCTUH3MEPEHU I
aHAJIM3UPOBATh CUTYyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HUX MPOSBICHHE U3YUYEHHBIX (PU3UUECKUX SIBICHUN
WIN3aKOHOMEPHOCTEHUITPUMEHS ThUMEIOIIECA3HAHUSAUIANX00bICHEHUS ;TOHUMATBIIPUHIIMITBLACHCTBUSIMALLIMH, IPUOOPOBUTEXHUUECKUXYCTPONUCTB,
yclnoBUsi MX 0O€30MacHOTO  HWCIOJIb30BaHHMS B  TOBCEIHEBHOM JKM3HU; HCIOJIb30BaTh MPU  BBINOJHEHUM Y4E€OHBIX 3aJad  HAY4YHO-
MOMYJISIPHYIOIUTEPATYPYO GU3UUECKUXSIBICHUSAX,CIIPaBOYHbIEMATEpUabl, pecypchlIHTepHET.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTBHCS: OCO3HABATh LIEHHOCTH HAYYHBIX HMCCIICJOBAHUM, pOib (U3UKH B PACUIMPEHUH ITIPEJICTABICHUI
oOOKpyKaroleM MHpe U €€ BKIaJ B YIy4llleHHe KayecTBa JKMU3HU; HCIOJIb30BaTh MPHUEMbl HOCTPOCHHUS (HU3MUECKUX MOJEeH, Moucka u
(bOopMYIHPOBKUI0KA3aTENLCTB BBIABUHYTBIX THMIOTE3 M TEOPETUYECKHX BBIBOJIOB Ha OCHOBE SMITMPUYECKH YCTAaHOBJICHHBIX (PAKTOB; CPAaBHUBATbH
TOYHOCTh M3MEPEHUSA(PUZNYECKUX BEIMYMH M0 BEIWYMHE UX OTHOCUTEIHHOW MOTPELIHOCTH NMPH MPOBEICHUU MPSIMBIX U3MEPEHUH; CaMOCTOSATEIBHO
MIPOBOJIUTH KOCBEHHBIEU3MEPEHUS U MCCIIeIOBaHUs (PU3NYECKUX BEIIMYMH C UCIOJIb30BAHUEM PA3IIMUHBIX CIIOCOOOB M3MEpEHHUs (PU3NUYECKUX BEJIUY HH,
BBIOMPATH
CpeACTBau3MEPEHUACYIETOMHEOOXO0IMMOUTOYHOCTHM3MEPEHHIA, 000 CHOBBIBATHBBIOOPCIIOCO0aN3MEPEHNS, 1€KBATHOTOTIOCTABIICHHO3a/1a4€e, TPOBOIUT
BOIICHKY/I0CTOBEPHOCTUIIOIYYEHHBIXPE3YJIbTaTOB;BOCIPUHIMATEUH(POPMALNIO(DU3NIECKOTOCOIePKAHNUABHAYIHO -ITOMYJISIPHOM



JUTepaType M CpeAcTBaX MaccoBOW HMH(pOpMalUU, KPUTHUUECKU OLIEHMBATh IOJIyYEHHYI0 MH(POpPMAIUIO, aHAJIU3UPYysS €€ COJEp)KaHWE U JIaHHBIE
oOucrouHnke HHQPOpPMAIMK; CO3/aBaTh COOCTBEHHBIC INMCHMEHHBIE M YCTHBIE COOOIICHUS O (M3WYECKHX SBJICHUSAX HAa OCHOBE HECKOJBKUX
HMCTOYHUKOBUH(OPMALINHU,CONPOBOXKAATH BHICTYIUIEHUETIPE3EHTALIUEH, yIUTHIBasi0COOEHHOCTUAYIUTOPUNCBEPCTHUKOB.

Mexann4yecKkuesiBJIeHUsI

BbInyCcKHUK HAy4YHTCsl: pPACIO3HABAaTh MEXAHMYECKHE SBIEHUS W OOBSCHATH HA OCHOBE HMEIONIMXCS 3HAHWM OCHOBHBIE CBOWCTBA WIH
YCIIOBUSTIPOTEKAHUSATUXSIBJICHU I :pABHOMEPHOCMHEPABHOMEPHO €/IBUYKEHUE,PABHOMEPHO CUPABHO YCKOPEHHOCTIPSMOIMHEHHO S IBIXKCHUE,0THOCUTETHH
OCTh MEXaHUYECKOTO JIBI)KCHHS, CBOOOJHOE TaJeHUE TeJl, pABHOMEPHOE ABMKEHHUE IO OKPY>KHOCTH, WHEPIUs, B3aUMOJICHCTBUE TEJ,PEAKTUBHOE
JBIDKEHUE, Tepeaava JaBJICHHUS TBEPIAbIMHU TelaMHU, JKUJIKOCTAMH W Ta3aMH, aTMOC(EpHOE NaBlieHWe, IUIAaBaHHWE TEJ, PAaBHOBECHE TBEPIBIXTEIL,
MMEIOIINX 3aKPEIJICHHYI0 OCh BpAIlCHUsI, KOJeOaTeIpHOSABMKEHUE, PE30HAHC, BOJTHOBOE JIBIDKCHHE (3BYK); OMHCHIBATH M3YYCHHBIC CBOWCTBATEN U
MEXaHUYECKUE SIBIICHUSI, UCTIOB3YsS (PU3NUECKUE BEIMYMHBI: MyTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, TIEPHUO] 0OpalieHus, Macca Tea,IOTHOCTh
BEIIIECTBA, CUJia (CHIATSKECTH, CHJIAYPYTOCTH,CHJIa TPEHHUS ), TaBJICHUE, UMITYJILC T, KHHETHYECKAIIHEPT Us, TOTCHITHAIbHASIIHEPTHS, MEXaH MUeCKast
pabota, MmexaHudeckass MomHOCTh, KIIJ[ mpu coBepiiennn paboOThl C MCMIOJIB30BAaHUEM MPOCTOTO MEXaHHW3Ma, CHUJia TPECHHS,AaMIUIMTY/AA, MEPUOJ 1
yacToTa KoJjeOaHUM, UIMHA BOJIHBI U CKOPOCTh €€ PACIpOCTpPaHEHHs; MPH OMHCAHUW MPAaBUIBHO TPAKTOBATh (PU3UUYECKHH CMBICIUCIOIb3YEMbIX
BETMYMH, UX OOO3HAUEHHUS U EIUHUIBI U3MEpPEHHUs, HaxoOuThb (QOPMYyNbI, CBS3bIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C
JIPYrUMUBETNYMHAMMU, BHIYUCIATh3HaYeHHePU3NUECKOMBETNYMHbI;aHATU3UPOBATHCBOMCTBATE, MEXaHUYECKUESBIICHUSUITPOLIECCHL, UCTIONb3YsIpU3nYEC
KM€ 3aKOHBI: 3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHM S, TPUHITUI CYIIEPIO3UIINH CHJI (HaX0XKIeHUE paBHOACHCTBYomecuinl), I, I u
II1 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsl UMIyNbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; Mpu 3TOM pa3inyarh CIOBECHYIO(OPMYIUPOBKY
3aKOHA U €ro MaTeMaTH4YeCcKOE BBIPAKEHUE; pa3inyaThb OCHOBHBIE NMPU3HAKHU M3YYEHHBIX (DU3MUECKHX MOJEJel: MaTepualibHas TOUKa,WHEpIHaTIbHas
CHUCTEMa OTCUETa;pelIaTb3aaayl,ucroiab3ysd GU3NUECKUue 3aKOHBI (3aKOHCOXPAHEHUS! SHEPTUU,3aKOHBCEMUPHOTO TATOTCHUS,IIPUHIIUII CYIEPIIO3U LIUU
cun, I, II u III 3akonsl HploTOHA, 3aKOH coXpaHEHHUs HMITyJbca, 3akoH ['yka, 3axkoH [lackans, 3akoH Apxumena) u ¢GOPMYIIBI,CBSI3bIBAIOIINE
¢busznueckue  BenWYMHBI  (IIyTh, CKOPOCThb, YCKOpPEHHME, Macca Tela, IUIOTHOCTh BEIIEeCTBAa, CWUJIA, JaBJIGHHWE, HMIIYAbC  TeJja,
KMHETUYeCKasIHEePI s, IO TEHI[MAIbHAsSIHEPTUsl,MeXaHnueckaspadoTa,MexannueckasmourHoctb, KIT/lnpocToromexannama, CUIaTpeHUSICKOIbKEHHSL, KO
b bUIUEHT TPeHHs, aMIUIUTY/Ia, IEPHOJI U YacTOTa KojeOaHuM, JUIMHA BOJHBI M CKOPOCTh €€ PaclpOCTPAHEHHUs): Ha OCHOBE aHaIM3a YCIOBU 3aqauu
3aMMChIBaTh KPAaTKOE YCIOBHUE, BBIACIATH (DU3MUECKUE BEIMYMHBI, 3aKOHBI U (POPMYIbI, HEOOXOOUMBIE ISl €€ PElIeHHUs, MPOBOAUTH PACUEThI
HOIICHUBAThPEATbHOCTHIIONYYCHHOTO3HAUCHUA(PU3NUEeCKOHBETUYHHBI.

BhInyCKHUK TOJYYMT BO3MOKHOCTH HAYYHUThCS: HCIIOJb30BAaTh 3HAHUS O MEXAaHWYECKUX SBICHUSIX B TIOBCEJIHEBHOM JKWU3HM s
obecrieueHnsa0e30MacHOCTH MPU OOpalleHnu ¢ TpuOOpaMU M TEXHUYECKHMMH YCTPOMCTBAMHM, JJIsI COXPAHEHHs 3JI0POBbS U COONIOIEHUS HOPM
HKOJIOTMUECKOTOMOBEACHUSABOKPYKAIOIeCpeie; TPUBO TUTHIIPUMEPBITPAKTHIECKOTOUCIIONb30BaHUA(DU3NUeCKUX3HAHUHOMEXaHUUECKUXABICHUSXU PU
3MYECKUX 3aKOHAaxX; TMPHUMEPHl HCIOJIb30BaHUS BO300HOBISEMBIX HCTOYHHUKOB DHEPIrUU; OSKOJOTUYECKHX TMOCJIEICTBUNA  HCCIEAOBaHUS
KOCMUYECKOTOTIPOCTPAHCTB; PA3INYaThI PAHUIIBITPUMEHUMOCTH(PU3NIECKIX3aKOHOB, TOHUMAThbBCEOOIniiXapakTepPyHIaMeHTaTbHBIX3aKOHOB(3aKOHC
OXpaHEHUSAMEXaHUYECKOMIHEPT U H,3aKOHCOXPAHEHUSANMITYIIbCA,3aKOHBCEMUPHOTO TSATOTEHU S )MOTPAaHUYEHHOCTHUCIIOJIb30BAHUYACTHBIX



3akoHOB(3aKkoHI yka, ApXuMenanap.);HaXx0 AU ThaIeKBATH yIOIIPEUI0KECHHOM3a1aue(PU3NIeCKYIOMO/Ie]Tb, Pa3peiaTbpo0IeMyKaKHa0 CHOBEHMEIOIIIXCSI
3HAaHUHTIOMEXaHUKECUCTIOIH30BaHHEMMATEMAaTHYECKOT0AIIapaTa, TAKATIPUTIOMOIIIUM ETOTIOBOTIEHKH.

DJIeKTpUYeCKHeNMar HUTHbIeSIBJICHUSI

BhINyCKHUK HAyYHWTCSl: PACIO3HABATh JJIEKTPOMArHUTHBIC SBICHHUS W OOBSICHATH HAa OCHOBE HWMEIOINIMXCS 3HAHWA OCHOBHBIC CBOWCTBA WA
YCIIOBUSATIPOTCKAHUS ITHX SIBIICHUI: JJICKTPU3ANUS TEJ, B3aUMOJCUCTBHE 3apsIOB, DJIEKTPUYCCKHA TOK M €ro JICHCTBHUS (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE),B3aUMOJICHCTBUE MAarHUTOB, JJICKTPOMArHUTHAS HWHIYKIHS, JCWCTBHE MArHUTHOTO TIOJS HA MPOBOJHUK C TOKOM WM Ha JBWIKYIIYIOCS
3apsHKECHHYIOYACTHITY, ICHCTBHEIICKTPHUECKOT OIOJITHA3APSHKCHHYIOYaCTHITY, dICKTPOMATr HUTHBICBOJTHBIL, IPSMOJIMHEHHOSPACTIPOCTPAHEHUECBETA,0TPa
KEHUE W TIPEIIOMJICHHE CBETa, JUCIEPCHUsS CBETa. COCTABJSATH CXEMBl OJJIEKTPUYCCKHX IIeTed ¢ TOCIeJ0BATeIbHBIM W TapauIeIbHBIM
COCIMHEHUEMDJIEMEHTOB, pa3jindasi yCIOBHbIE 0003HAYCHHUS SJIEMEHTOB JICKTPUYECKUX IIeTel (MCTOYHUK TOKa, KITI0Y, PE3UCTOP, PEOCTaT, JIaMITOYKa,
aMIIepMETP,BOJIBTMETP). HCIIOJIb30BAaTh ONTHYECKUE CXEMBI I TOCTPOCHUS M300paKCHHH B TUIOCKOM 3epKalie M COOMpAIOIIeH JTHUH3E. OMUCHIBATH
W3YYCHHBICCBOMCTBA TEI M JICKTPOMArHUTHBIC SBJICHUS, HCIOJB3Yysd (U3HUECKUE BEIIMYWHBI: JJICKTPHUYSCKUH 3apsjl, CHJIa TOKa, SJICKTPHUECKOE
HaTPsDKEHHE, IEKTPUIECKOECOMTPOTHBIICHHE, yISTbHOECOTIPOTHBIICHUEBEIIECTBA,PA00 TaAIEKTPHUECKOTOTION S, MOIITHOCTHTOKA, POKYCHOCPACCTOSTHHE
MONTUYECKasl CHJIa JIMH3BI, CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETAa; MPH ONMWCAHWW BEPHO TPAKTOBATH (DU3HUECKHIA
CMBICJIMCIIONB3YEMBIX BEIMYMH, MX 00O3HAYCHHS W CAMHUIBI U3MEPCHUS; HaXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (H3UYECKYIO BEIMYHHY C
IPYrUMHUBEITMIMHAMU. aHATU3HPOBATHCBOMCTBATEI, 3JICKTPOMATr HUTHBICSIBIICHUSIATIPOTIECCHI, UCTIONB3YA(PU3HUECKIE3aKOHBI:3aKOHCOXPAHEHUSIDIICKTPU Y
€CKOTO0 3apsija, 3akoH OMa /s y9acTka 1emnu, 3akoH JxoymsJIeHIa, 3akoH MpsIMOTMHEHHOTO PacIipOCTPAaHEHUS CBETa, 3aKOH OTPAKCHUSICBETA, 3aKOH
NPEJOMJICHHSI CBETa; IMpPH OSTOM pa3JiM4yaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOE BBIPaKCHUE. IPHUBOIUTH
MPUMEPBIIPAKTUYECKOTO HCIIOJBL30BaHMS (PU3HMUECKUX 3HAHHI O 3JICKTPOMArHUTHBIX SIBIICHHUSX PElIaTh 33Jauu, HCIOJb3Yys (PU3MYECKHe 3aKOHBI(3aKOH
Omams yuactka nenu, 3akoH JDkoyns - JleHia, 3aKoH MPSMOJIMHEHHOTO pPacIpOCTPAHEHUS CBETA, 3aKOH OTPaXXCHUs CBETA, 3aKOH IMPEIOMIICHUS
cBeTa)
n(OPMYITBI,CBA3BIBAIOIIUEPHU3NICCKUEBEIIMIMHBI(CHIIATOKA, JIEKTPHUECKOCHATIPSKEHHE, DIICKTPUIECKOECOMTPOTHBIICHHE, yIEIbHOECOTIPOTUBIICHUEBEII
€CTBa,pab0Ta’IEKTPUYECKOTOIIONIS, MOIIIHOCTETOKA, (POKYCHOEPACCTOSTHUEHOTITUYECKASICUITATMH3BI,CKOPOCTHAJICKTPOMAr HUTHBIXBOJIH, [UTHHABOJIHBINYAC
TOTacBeTa,POPMYIIBIPACYETANICKTPHUECKOTOCOPOTUBICHUSIIPUIIOCIIEIOBATEILHOMUIIAPAIUICITLHOM COSIMHEHUN TPOBOJAHUKOB): HA OCHOBE aHAIIM3a
yCIIOBHS 3aaun 3aIUChIBATh KpaTkoe yCJIOBHE, BBIJICIIATh busnueckue
BEJIMYUHbI,3aKOHBIN(POPMYJTBL, HEOOX0AUMBIC ICEPEIICHHUS, IPOBO U THPACYCTHIMOIIEHUBATHPEATbHOCTBIIOTYYCHHOTO3HAYCHUST (P3UUCCKOMBEITUYNHBI.

BhInyCKHUKIOIYYUTBO3MOKHOCTHHAY YU ThHCS : CIIOIb30BaTh3HAHHI0 03JIEKTPOMAr HUTHBIXSIBJICHUIXBIIOBCETHEBHO MK M3HUAII00eCTieueHn10e301T
ACHOCTHUIIPHOOPAIICHUHCTIPUOO PAMHUUTEXHIUECKUMUYCTPOUCTBAMHU, ITISICOXPAHEHUSA3I0POBBIANCOOIIOACHUTHOPMAIKOJIOTUYECKOTO MOBEICHUS B
OKpY)Xarollel cpefe; MPUBOAUTH MPUMEPHI BIMSHUS SJICKTPOMArHUTHBIX HM3TYY€HUH Ha JKUBbIE OPraHU3MbI, pa3nUyaThbIpaHUIBl MPUMEHUMOCTHU
(bu3MYECKUX 3aKOHOB, MMOHUMATh BCEOOIIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAHEHUS 3JIEKTPUUYECKOTO3apsija) U OTpaHMUYEHHOCTD
WCTOJIb30BaHMSI ~ YAaCTHBIX  3aKOHOB  (3akoH  Oma s ydactka  nenu, 3akoH  Jhkoyns-Jlenma u ap.);  UCHOJIB30BaTh
MIPUEMBITIOCTPOCHUAPUINIECKIXMO,IETIeH, TONCKan(hOpMyITUPOBKUI0KA3aTEIHCTBBBIIBUHYTHIXTUHTIOTE3UTEOPETUYECKUXBBIBOJOBHA0 CHOBEIMITUPHUIECK
U YCTaHOBIEHHBIX (aKTOB; HAXOJWTh aJCKBATHYI0 MPEIJIOKEHHONW 3amade (U3NYECKYyHd MOJeNb, pa3pelarh mpodleMy Kak Ha
OCHOBEUMEIOITUXCA3HAHUITO0TIEKTPOMArHU THBIXIBIIEHUIXCHUCIIOIh30BaHHEMMaTeMaTHYeCKOroannapaTa, Tak HIpunoMOIIMMETO0BOIIEHKH.



KBaHnTOoBBIESIBJICHU A
BLIHyCKHI/IKHay‘{HTCH:paCHOSHaBaTI)KBaHTOBI)ICﬂBJICHI/ISII/IO6’b$[CH$ITI>HaOCHOBCHMGIOMHXC23H3HHﬁOCHOBHBICCBOfICTBaHJIHyCJIOBHﬂHpOTeKaHI/IEBTI/IXH

BJICHUI:€CTECTBEHHASIMMCKYCCTBEHHASIPAJMOAKTUBHOCTb, 0-, 3-NY-U3/1y4€HN S, BOSHUKHOBEHUETMHEUaTOrOCTIEKTPAn3IydeH!s]  aTOMa;  ONMCHIBATh
M3Y4YEHHbIE KBAHTOBBIE SIBICHUS, UCIOJB3Ys (PU3NYECKHE BEIMUYMHBI: MACCOBOE YHUCIIO, 3apsII0BOE YUCIIO, IEPUOIIIONIypaciaaa, SHeprust (GOTOHOB; pU
ONHCAHUU IIPaBHJILHO TPaKTOBAaTh duznyeckuit CMBICTT HCIOJIb3YEMBIX BEJINYMH, ux 0003HaYeHUS u

e AMHUIBIN3MEPEHU S ;HaX0 U Th(HOPMYITBI,CBSI3bIBAIOIINEIAHH YO PH3NUYECKYIOBEIMUMH yCIP YT UMUBETMUUHAMHU, BEBIYUCIIATE3HAUCHH S U3 MUECKOUBEITYN
Hbl; aHaJU3UpPOBATh KBAHTOBBIC SBJICHUS, WCIOJB3YyS (PU3WYECKHE 3aKOHBI M  TOCTYJaThl: 3aKOH COXpAaHEHUsS DHEPruHu, 3aKOH
COXPAHEHUSAJIEKTPUUECKOTO 3apsja, 3aKOHCOXPAHEHHS MacCOBOTO 4YKCJA, 3aKOHOMEPHOCTHUHU3IYYEHHUS W TOTJIOLIEHUS CBETa aTOMOM, MPUITOM
Pa3IMyYaThCIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe BbIpaKE€HUE; pa3iMyaTh OCHOBHbBIE NMPU3HAKU IJIaHETapHOW MOJENu aroma,
HYKJIOHHOMMOIETHATOMHOTOSIAPA;TPUBO IUTHITPUMEPBITIPOSBICHUSBIIPUPO ICUTTPAKTUUECKOTOUCTIONE30BAaHUAPANOAKTHBHOCTH, IICPHBIXUTEPMOSIICD
HBIXpEaKIINi,CIIEKTpaTbHOTOaHATH3A.

BbINyCKHUK MOJYYMT BO3MOKHOCTh HAYYMTBCSI: HCIIOJB30BATh MOJYyYEHHBIC 3HAHUS B TOBCEAHEBHOM KM3HU TMPHU OOpaIieHuu ¢ mpubopamu
UTEXHUYECKUMUYCTPOUCTBAMU(CUETYNKUOHU3UPYIOLIUXYACTHIL, JOZUMETD), IICOXPAHEHU 310 POBb IMCOOTIOIEHUIHOPMIKOJIOTMUECKOTOMIOBEICHUST B
OKpY’Karolllel cpejie; COOTHOCUTh SHEPTUIO CBS3U aTOMHBIX sifiep ¢ A€(PEKTOM MacChl; MPUBOAUTH IPUMEPHI BIUSHUS PaMOAKTUBHBIXU3IYYCHUH Ha
KUBbIE  OpPraHU3Mbl;  TOHMMAaTh  NPUHLIMI  JEHCTBUS  JO3MMETpa M pa3iuyaTb  YCIOBHUS  €r0  HCIOJIb30BaHUS;  IOHMMATh
HKOJIOTMUECKUETTPOOIIEMbI, BO3HUKAIOLUEPUHCIIONB30BaHUNATOMHBIXIEKTPOCTAHIIMM, UITy THPEILIEH U TUXITPOOIIEM, TEPCIEKTUBBIUCIIONB30BAHUSYTIP
aBJISIEMOTOTEPMOSIIEPHOTOCHUHTE3A.

J1eMeHTBIACTPOHOMUH

BbhinycKHUK HayyuTCsl: yKas3biBaTh Ha3BaHus IUlaHeT COJHEYHOM CHUCTEMBI; pa3jinyaTh OCHOBHbBIC NPU3HAKH CYTOYHOTO BpALICHUS 3BE3JHOIO
Heba,nrxeHusJlynsl, CoNMHIAUTIIIaHETOTHOCUTEIbHO3BE3/1;TOHUMAThPA3INYUSIMEK YT eTMOIIEHTPUUECKON UTeOLIEHTPUYECKOMCHCTEMaMUMUPa;

BhINyCKHUK MOJYYMT BO3MOKHOCTH HAYYUTHCSI: YKAa3bIBaTh OOIME CBOWMCTBA M OTJIMYUS IUIAHET 3€MHOU TPYMNbl U IUIAHET-TUTAHTOB; MallbIX
TenCoJIHeYHOWCHCTEMBINOOBIINXIUIAHET;10JIb30BaThCAKAPTO3BE3IHOTOHEOATPUHAOIIIOICHUAX3BE3IHOTOHE0a;pa3IniyaThOCHOBHBIEXaPAKTEPUCTUKU
3Be3/(pa3Mep,lBET, TeMIIepPaTypa)COOTHOCUTHLIBET3BE3 IbICEETEMIIEPATYPOIL;pa3TNYaTbr U0 TE3BIONPONCXOKIe HUNCOTHEUHOMCHUCTEMBI.



ConepxanueremydedoHoronpeamera«®@usuxa»ToukaPocra

Ne Ha3BanuereMbl KounuyecTBo
4acoB

1 3aKOHBIB3aUMO, 1€ CTBUSIM IBUKECHUSATEI 13

2 Mexannyeckuekoie0aHUIMBOIHbL. 3BYK 3

3 DNeKTpOMarHUTHBICSIBJICHUS 8

4 CrpoeHneaToManaToMHOTOsIJIpa 7

5 CrpoeHuendBoTIONHsSI BeeleHHO M 3
Bcero 34

. 3aKoHBIB3aUMOdEeHCTBUANABUKECHUATE.

Marepuanpaastouka. Tpaekropus. Ckopoctb.[Iepemenienne. Cucremaorcuera. OnpeaeieHueKOOpAMHATH ABIKYIIeroTena. [ pad uKkn3aBUCUMOCTUKH
HeMaTH4eCKUXBeIMUnHOTBpeMeHu. [IpsmonuHeitnoepaBHOycKOpeHHOeIBKeHIE. CKOpOCThpaBHOYCKOpeHHOTOABMKeH M. [ lepemerienne npu
PaBHOYCKOPEHHOM JBIKeHUHU. OrmpeneneHne KOOpAUHATBI JBIXKyHlero tena. ['paduku 3aBUCHMOCTH KHHEMATUYECKUX BEJIMYUH OTBPEMEHH.
Yckopenue. OTHOCUTEIIBHOCTh MEXaHUYECKOTo ABMKEeHMS. MHepuuanbHas cuctema otcuera. IlepBoiii 3akoH HproroHa. Bropoit 3akoHHbroTOHA.
Tpernit 3akon  Hprootona. CBoOomnoe mazeHue 3akoH  BcemupHoro  tiarorenus. KpuBosmHeliHoe — nBmwkeHue  J[BrokeHHe 110
okpyxxHoctu.lckyccrBennblecnnyTHuKU3emin. PakeTsl. IMiynbe. 3akoHCOXpaHeHUus s uMIyibca. PeaktuBHOe IBUKEHUE. [[BIKEeHUETeTaOpOIIeHHOTOBEPT
UKaTbHO BBepX. /JIBMKeHHE Tesna OpOIIeHHOTO TOJ VYIJIOM K TOpU3OHTY. JIBmkeHue Tena OpOLIEHHOTO TOPH30HTAJIbHO. YCKOpEHHE
cBOOOAHOTOMAICHUIHA3EMIICH JPYTUXILJIaHETaX.
®poHTaNbHBIE JJa0opaTOopHbIe padoThl. 1.«M3y4yeHne IBHKEHHUS TeJIa MPH JAeliCTBUHM CHJIbI
TpeHus». @poHTaAILHAsAIa00paTopHas padoTraNe2. «M3ydyeHneBUKEeHUSI CBA3AHHBIXTE.

BupryanabnasiadoparopHasipadoranoreme: «M3ydyeHueaBUKeHUATEIA,0POIIEHHOTOMOAYTJIOMKIOPU30HTY.

Il. Mexanu4eckneko1e0aHNANBOIHBL.3BYK.

Mexannyeckue konebanus. Amruryaa. [lepuon, yacrora. CBoOoanbie konebanus. KonebarenpHbie cuctemMbl. MasTHUK. 3aBUCUMOCTh TIEpHO/Ia
WYacTOThl HUTSHOTO MasTHUKAa OT JUIMHBI HUTU. [IpeBpaimieHue dSHeprud mpu KoJebaTedbHOM JBM)KEHHMU. 3aTyxarolue KojeOaHus.
BreinyxkaennsiekoneOanusi. Mexanuueckue BosHbL. J[nmuHa BomHbL. [IpomonbHeie U momepeyHble BoJHBL. CKOPOCTh pacpOCTpaHEHHUs BOJHBI. 3BYK.
Bricorta u
TemOp3ByKa.l poMkocTh3ByKa/PacnipoctpanennesByka. Ckopoctb3Byka. OTpakeHne3Byka. 9xo.Pezonanc. @ponranpHasnadboparopHaspadora.3.Uccneno
BaHHME3aBUCUMOCTUTIEPUOAANYACTOTHI CBOOOTHBIX KOJIEOaHN MAaTEMaTHUYECKOTOMasiTHUKA0TETOIJTUHEI.



JladopaTopHasipaboTa«3yueHneKo01e0aHNIHUTAHOTOMAS THUKA).



I1l. DuexTpoMarHuTHbIESIBJICHUS.

JlelicTBME MAarHMTHOTO TIOJISI Ha JJIEKTpHUYecKhe 3apsabl. ['paduueckoe m300pakeHHEe MarHUTHOTO TOJs. HampaBienue Toka W HampaBleHHE
eroMarauTHoronoJs. O6GHapyxeH1ueMar HUTHOTOIIOJISIIIOEr0IeCTBUIOHAIEKTpUYecKUMTOK. [ [paBrioneBolipyku. MarHUTHBIHIOTOK. DJIEKTPOMarHUTHa
s MHAYKUUA. SIBI€HHE 3JE€KTPOMarHUTHOM MHAYKUMH. [lodydyeHne mepeMeHHOro 3JIEKTPUYECKOro TOKa. DieKTpomaraHuTHoe nosie.HeoanoponaHoe u
HEOJHOPOJHOE ToJIE. B3aumMocBs3p JNEKTPUYECKOTO u MAarHuTHOTO IOJIEH. DNEeKTpOMarHUTHbIE BOJIHBI. CkopocThb
pacnpoCTpaHEeHUANIEKTPOMAar HUTHBIXBOJIH. DJIEKTPOABUTaTeNb. DIeKTporeneparop.Ceer—
3JIEKTpOMarHuTHasBoIHA. @poHTaNbHasIab0opaTopHaspadoTa.4. M3yueHuesBieHus 3JeKTpPOMarHUTHOMMHAYKIIU Y.
JemoncTrpanusi«3MepeHuexapakTepuCTUKIIEPEMEHHOTOTOKA).

IV.CTpoenuneaToMmanaToMHOIrosiipa

PamnoaktuBHOCTh. Anbda-, Oerra- W ramma-usnydeHue. OMNBITHI TO pacceMBaHWio anbda-dactull. Ilmanerapnas monens aTtoma. ATOMHOE
sanpo.[IpoTroHHO-HENTpOoHHAsT MOojEb siApa. MeTo/bl HaOMIOJEHUS M perucTpanuu 4yacTull. PaaMoakTHBHBIE NpeBpalleHus. DKCIEepUMEHTaIbHbIE
MeToabl.3apsaa sapa. MaccoBoe uucio sapa. Anepusie peakiuu. [lenenue m cunre3 anep. CoxpaHeHHE 3apsja U MacCOBOTO 4HCia MPU SIACPHBIX
peakusax.OTKpbITHE TTPOTOHA M HEUTpOHA. SIepHbBIe CUiIbl. DHEPIHs CBSI3M YaCTHUIl B sfpe. DHeprus cBs3u. Jledext macc. Beigenenue sHeprun npu
JeICHNN WcuHTe3e siaep. Mcmonb3oBanue simepHout 3Hepruu. Jlosumerpus. SnepHwiii peaktop. IIpeoOpasoBanue BHyTpeHHEH sHepruu saep B
AIEKTPUYECKYIOOHEPrui0. ATOMHas SHepreTuka. TepMosiiepHbiepeakiiii. bruogornyeckoeneicTBuepaIualiy.

IIpakTuyeckaspadoranoreme: «<CTpoeHneaATOMAY.
BupryaabHasiiaboparopHasipadoranoreme: « TpeknzapsizKeHHbIXUACTHILY.

V.CrpoennendBononusiBcenennoi

COCTaB, CTPOCHUC H IPOUCXOKIACHHUC Comneunou cucrembl. bonbmme Ttena ConHeuHolt cucteMbl. Masble Tena CoOJTHEYHOM CHCTEMBEL.
CTpO@HI/IC,I/ISJIy‘IeHI/ICI/I BBOHIOHI/ISICOHHHaI/ISBeSI[. CTpOGHI/IeI/I sBoIonHsIBceneHHOM.



ITII.Kajien1apHO-TeMaTHYeCKOENJIAHHPOBAaHHe00pPa30BaTeIbHOMIIPOrPAMMBI
«Pusukas3agayaxmikcnepumentax»9Ikiacce. TouxkaPocra

Ne Temaypoka KoauuecTBo Haranp
4acoB OBe/IeHHS
Pa3znenl.3AKOHBIMEXAHUKU
1 OCHOBHBIE€3aKOHBIMEXaHUKHU.
2 OTHo1IEHNEeYTeH, IPOX0AUMBIXTEI0OM3aM0CIeI0BaTeIbHbIEPABHBIEIIPOMEKYTKUBPEMEHH.
3 PemenunesagaunanepeMenieHUETENAIPUIIPIMOINHETHOMPaBHOYCKOPEHHOMABI>KEHUNOe3HAaYaIbHOM
CKOPOCTH.
4 JIBrb>KeHUEeTeNanpu1eiCTBUUCUIIBITPEHHUS.
5 PemenunesagauynacminyTpeHusl.
6 @dponTaabHasiaboparopaasapadoraNel.«3yyeHneBUKeHUATE A MPUIEHCTBUUCUHIBI
TPEeHUs
7 J[BHKEHHNECBSA3aHHBIXTEJIBBEPTUKAIbHONIIOCKOCTH.
8 J[BHKEHHNECBA3aHHBIXTEIIBTOPU30HTATbHOUIIIOCKOCTH.
9 PenreHnesagauHaIBUKEHUECUCTEMBICBSI3AHHBIXTEIL.
10 |[IpakTtuueckoepenieHne3anay: «/IBuxeHneno 1elcTBUeMHECKOIbKUXCUIT: IBHKEHUEHATITIOCKOCTH.
11 | ®pouTranabHasiiadopaTropHasipadoTaNe2.«U3yuyeHHeIBHKEHHICBI3AHHBIXTE.
12  |BupryanbHasiiadoparopHasipadoranoreme:«3ydyeHneIBHKEHUATEIA,0POIIEHHOT OTIOAYTJIOM
K
TOPHU30HTY».
13  [[IpumepsipelnieHus3a1auOKMHEMATHKEU TTHAMHKE.
Pasznen2. MEXAHUYECKUEKOJIEBAHUSAWBOJIHbI
14  |Mexanunueckuekonebanusa.KonebarenpHasicucrema. MatemarnueckuiiMasaTHuk. KonebanusMaremaTuueck
oromasTHHKa. CBOOOAHBIEKOIe0aH . CMelIeHUenaMIUTUTY1aKOJIeOaH .
15  [[IpyxunHbritmasTHUK. KoneOaHUSNPYy>KUHHOTO MasiTHUKA. [ apMOHUYEeCKIEKOIeOaH sI.
16  [PemenuesagauyHaMeXaHUYECKUEKOIE0aHUSIMBOIHBI.
17 laGopatopHasipadoTa«3yyeHueK01e0aHUITHUTIHOTOMASITHUKAY.
Pa3nen3. 2JIEKTPOMATI'HUTHBIEKOJIEBAHUANBOJIHbBI
18  [OnbiTei®apazes. IBneHNEINEeKTPOMArHUTHOUMHAYKIMU. UTHAYKITMOHHBIHTOK.
19  |MaruuTHslinOTOK. EquHUIIaAMarHUTHOTONMOTOKA. [ € HepaTOproCTOSHHOTOTOKA.
20 Pemenueszagaunoreme: «MarHUTHBIMIIOTOK.
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[ lepeMeHHBINIEKTpUYECKUNTOK. [ Ieprnoanuecknen3MeHEHUACUIIBITOKAUHAIIPSKEHUATIEPEMEHHOT O
DIIEKTPUYECKOTOTOKA.

22 Jemonctpanus «3MepeHne XapaKTepucTUK ePeMEHHOro Tokay ['paduk 3aBucumMocti
CHJIBITIEPEMEHHOTOTOKAOT BpeMeHH. YacToTarnepeMeHHOT0 TOKa.

23 AMIITUTYAHOEHICHCTBYIONIEe3HAYCHUACITBITOKanHaNpshKeHus * . [ eHeparopriepeMeHHOTOTOKA.
Pemenunesagaunoreme: « AMIITUTY/IHOCHICHCTBYIOIICE3HAYCHU I CHITBI TOKANHATIPSDKCHUS

24 Pemenunesagaunoreme: « IEKTPOMAar HUITHBIEKOIEOaHUANBOIHBDY. Pemennesanaunoreme
AIIEKTPOMATrHUTHBIEKOJICOAHUSI.

Pa3nend. CtpoeHneaToManaTOMHOI0OsiApa

25 PagnanusupanmnoakTuBHOCTh. Anib(a-,0eTTa-uramMmma-u3inydeHue.

26 IIpakTnueckaspadoranoreme: «CTpoeHneaToma.

27 DKCIepUMEHTAITFHBIEMETO BT HAOTIO IEHUSIMPET UCTPAITHHAIIEMEH TAPHBIXUYACTHIIBS IEPHO M (PH3HKE.
BupryaabnasiadoparopHasipaboranoreme: « Tpekuzapsike HHbIXUACTHID.

28 Pemennezagaunoreme: « JueprusicBszu. [ledekrmacey»

29 Pemenuesagaunoreme: «PaiioakTHBHBICTIPEBPAIIICHU D).

30 Pemennesagaunoreme: « S nepHbiepeakinm.

31 KakoebnomornueckoeieicTBHeOKa3bIBaCTpaAHAIIMSIHAOPTaHU3M.

Pa3zneaS. CrpoennendBosnonusiBcenennoi

32 CocraB,cTpoeHHEHTTPOUCX 0K IeHNECOTHEUHOMCUCTEMBI.

33 Crpoenue,uznydeHnensBoIonuss CoaHIIan3Be3 1.

34 CrpoenunensBoonusBceneHHOM.
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