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AHHOTaIUsA K 00pa3oBaTe/ibHOM nNporpamme «@uU3nKa B 33/1a4aX U IKCIIEPUMEHTax» 9 Kiace

Touka pocra.

PaGouas nmporpamma mo ¢usuke 11t 9 Kiracca OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:
1. ®enepanphbiii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit ®enepanuun» (¢ u3M. u go1., Beryi. B cuity ¢ 01.09.2020).

2. Tlacmopr HammoHanbHOro mnpoekta «OOpazoBanue» (yTB. mnpesuauymom CoBera mpu
[Ipesugente PO mo crparernueckoMy pa3BUTUIO M HAIMOHAJIbHBIM IPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16)

3. T'ocymapcrBennas mnporpamma Poccuiickori ®denepanuu «Pa3Butne obOpazoBaHus» (YyTB.
[TocranoBnenuem IlpaButensctBa P ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KJICHUU  TOCyAapCTBEHHOW  mporpammbl  Poccuiickoit ~ @enepauun  «Pa3Butue
o0pa3oBaHU.

4. Tlpodeccuonanpupiii cranaapt «llemaror (memaroruueckas AESTEILHOCTh B JOUIKOJIBHOM,
HAa4YaJlbHOM OOIIeM, OCHOBHOM 0OIIeM, cpexHeM oOmeM o0pa3oBaHuu), (BOCIHUTATEIb,
yaurenb)» (pen. ot 16.06.2019) (ITpuka3 MuHuCTEpCTBA TPYAa U COLMAIBHON 3amuThl PD oT
18 oxTs10ps 2013 1. Ne 544H, ¢ u3MeHEeHUsAMHU, BHECEHHBIMU NpUKa3oM MUHUCTEpCTBA Tpyaa U
comzanutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422#1).

5.  Meronuyeckue — peKOMEHJAlMM 1O  CO3JaHUI0 W (QYHKUMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUsAX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTHM U MAaJIbIX
ropojiax, HEHTPOB 0Opa30BaHMsI €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOM HamlpaBiIeHHOCTEN
(«Touka pocrta») (YTBepxkAeHbI pacrnopsbkeHneM MuHHCTEpCcTBa MpocBelieHus Poccuiickoit
®deneparun ot 12 suBapst 2021 r. Ne P-6)

6. Meroanueckue peKOMEHIAIUU 10 CO3JaHUI0 U (DYHKIIMOHUPOBAHHUIO NETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0a3e 001me00pa3oBaTeNIbHBIX OpraHu3anui (yTB. paclopsiKEHUEM
MunuctepctBa npocerienus Poccuiickoit @eneparn ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHOBHOro oOmero ooOpasoBanus. ®Pusmka. 7 - 9 kmaccel (aBTOpH: A.B.
[eppikun, H.B. ®unonosuy, E.M. I'yrauk). ®usuka. 7-9 kiaccel: padoune mporpammbsi /
coct. @50 E.H. TuxoHoga - 5-e uzza., nepepad.-M.: Ipoda, 2015. — 400c.

O6beM yuebHOro BpeMeHH: 34 yacoB, 1 yac B HefIeTIO.

[IporpamMa  ompezpensier  coAep)kaHue W CTPYKTYpy  yueOHOro MmarepHaa,
MOCTIEIOBATEIPHOCTh €T0 HW3YYeHHs, IyTH (QOPMHUPOBAHUS CHCTEMBI 3HAHWUH, YMEHHHA U
CIOCOOOB JIEATENILHOCTH, Pa3BUTHSA, BOCIMTAHMS M coLManu3auuu ydamuxcs, IIpeanmaraemas
mporpaMma peajn3yeTcsi ¢ MOMOoIIbl0 yueOHo-MeToauueckux komruiekToB (YMK). YMK s
KaX/I0TO KJjlacca BKJIIOYAeT: YYeOHMK, 3aJauHUK, METOAMYECKHEe MaTepualbl A y4uTens,
CaMOCTOSITENTbHBIE U KOHTPOJIbHBIE Pa0OTHI, TETPaab Ui JJabopaTopHBIX padot; [lmanupyrorcs
crenytomue (GopMbel OpraHuzalMM  y4eOHOro mporecca: (pOHTaJIbHBIE; KOJIJIEKTHBHBIC,
TpyNIoBble; paboTa B TMape;, WHIMBUAyaJTbHBIE. B mpemomaBanum mpeamera OyayT
UCIOJIb30BATHCS CIEAYIOIINE TEXHOJIOTHH U METOMABIL: JINYHOCTHO-OPHEHTHUPOBAHHOE 00YyYEHUE;
npobneMHoe oOyueHue; auddepeHnnpoBaHHOe 00yUYeHHE; TEXHOJOTUH OOYYeHHS Ha OCHOBE
peleHus 3a/1a4; METO bl HHIUBUAYaJIbHOT'O O0yUEeHHUS;

Oco0eHHoOe 3Ha4YeHHEe B MPENoAaBaHuU (PU3UKU UMEET HIKOJIbHBIN (PU3NUecKUuil HIKCIIEPUMEHT,

B KOTOPBIH BXOJAAT JEMOHCTPALIMOHHBIM SKCIEPUMEHT U CaMOCTOSTENIbHBIE JaOopaTOpHbIE
paboThI yJaluxcsi Ha OCHOBe IIU(POBOI 1abOpaTOpUH.

eabro u3yvyenusi GU3MKU B OCHOBHOM IIKOJIE SIBJISICTCH:

1) B HampaBJICHMU JUYHOCTHOTO PA3BHUTHUSI - BOCIUTAHHE TOTOBHOCTH OOYYAKOIIUXCS K
CaMOpa3BUTHIO M CaMOOOPA30BaHMIO HA OCHOBE MOTHBAllMM K OOYYEHHIO M TIO3HAHUIO; -
(hopMHpOBaHHE LIEHHOCTH 3/J0POBOrO M 0€30MacHOro 0dpasa KU3HU, MPaBUII UHAUBHUIYaIbHOTO
1 KOJUIEKTHBHOTO O€3011acHOT0 MOBEJCHHS B UpE3BbIUalHBIX CUTYALUSAX, YTPOKAIOIIUX KU3HU U



3J0POBBIO JIIOJICH, NpaBWJ TIOBEJCHHMS Ha TPAHCHOPTE W HA JOpOTrax. -BOCHUTAHUE
yOSXIEHHOCTH B BO3MOXKHOCTH MO3HATh MPUPOJY, HEOOXOJMMOCTH Pa3yMHOTO MCIIOIb30BAHUS
JOCTUKCHUM HAyKW W TEXHOJOTHH JUIS JalbHEHIIero Pa3BUTHS YEIIOBEYECKOrO OOIIEeCTBA; -
pa3BUTHE YBAOXCHHUS K TBOPIIAM HAYKHM M TEXHHKHU; OTHOIICHHS K (PU3MKE KaK K DIJIEMEHTY
00111e9eI0BeYeCKON KYJIbTYPHI;

2) B METanpeJMETHOM HAlpaBJICHUM OCBOCHHE 3HAHUH O MEXaHWYECKUX, TEIUIOBBIX,
JJICKTPOMArHUTHBIX M KBAaHTOBBIX SBJICHUAX; BEIMYMHAX, XAPAKTEPU3YIOLUIUX 3THU SIBICHUS;
3aKOHaX, KOTOPbIM OHM MOJYMHSAIOTCS; METOAAaX HAyYHOIO MO3HAHUS IPUPOBI M POPMUPOBAHUS
Ha 3TOM OCHOBE IpeACTaBIE€HUN O (U3NYECKOM KapTUHE MHpa; OBJIAJACHUE YMEHMUSIMU
IIPOBOJUTh HAONIOJCHHUA IPUPOJHBIX SBJICHUH, OINUCBIBATH M 00001IaTh PE3y/IbTaThl
HaOJIOCHNH, HUCIOJb30BATh IPOCTbIE U3MEPUTENIbHBIE MPUOOPHI [UId H3Yy4eHUs (PU3HMUECKUX
SIBJICHHIA; TIPEACTABIATh PE3yJIbTaThl HAOIIOICHUIA WM U3MEPEHHUN B BHJIE TaONIUL, rpaduKoB U
BBISIBJIATh HA 3TOW OCHOBE AMIIMPUYECKHE 3aBUCHUMOCTH; IPUMEHATH IIOJIyYCHHBIC 3HAHMS IS
OOBSICHEHUSI Pa3HOOOpPA3HBIX NPUPOAHBIX SIBJICHUH M TPOLECCOB, MPHUHIUIOB JIEHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOWCTB, [UIsl peleHus (U3MYECKUX 3a/1ady; pa3BUTHUE
[I03HABATEIbHBIX HMHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH B Ipolecce
pemeHus (U3NYECKUX 3a]a4 M BBINOJIHEHUS SKCIEPUMEHTAIbHBIX HCCIEI0BAHUMN; CIOCOOHOCTH
K CaMOCTOATEIbHOMY IPUOOPETEHUIO HOBBIX 3HAHUN MO (PU3HKE B COOTBETCTBUU C KU3HEHHBIMU
NOTPeOHOCTAMU M MHTEpEcaMM; - HCIOJIb30BAaTh KOMIBIOTEPHbIE TEXHOJIOTUU AJIS PELIeHUs
MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX YYEOHBIX 3a/la4y, B TOM 4YHCIE: BBIYUCICHHE,
HanucaHue MUCceM, COUMHEHHM, TOKIa 0B, pedepaToB, CO3JaHuE NPE3EHTAU U JIp.;

3agauu usydyeHusi pU3NKM B OCHOBHOI LIKOJIE SABJISCTCH:

@®opMHUpoBaHUE Y IIKOJIBHUKOB OOIIEy4eOHBIX YMEHUH M HaBBIKOB, YHUBEPCAJIbHBIX
CIOCOOOB JEATENIBHOCTH M KJIIOUEBBIX KoMmmeTeHIui. [Ipuopureramu A HIKOJBHOIO Kypca
(U3MKHM Ha 3Tane OCHOBHOTO 001Iero 00pa3oBaHus SBIAIOTCS (OPMUPOBAHNE METAIIPEIMETHBIX
KOMIIETEHIIUH, B TOM YHCIIE
[To3HaBaTenbHas AEATEIBHOCTD: UCIIOJIb30BaHUE I MIO3HAHUSA OKPYIKAOIIEr0 MUPA Pa3IndHbIX
€CTECTBEHHOHAYYHBIX METO/I0B: Ha0JII0/IeHHE, U3MEPEHHE, SKCIIEPUMEHT, MO/IEMPOBAHUE;

* (hopmupoBaHue yMEHUH pa3inuyaTh (HaKkThl, TUIIOTE3bl, IPUUYMHBI, CIECTBUS, JOKA3aTEIbCTBA,
3aKOHBI, TEOPUH;

* pUOOpETEeHUE ONbITa BBIABMKEHUS TUIIOTE3 7151 O0bSICHEHHSI U3BECTHBIX (PAKTOB U
JKCIIEPUMEHTAIBHON MTPOBEPKHU BBIJABUTAEMBIX THIIOTE3.

NHupopmalinoHHO-KOMMYHHUKATUBHAS €S TEIbHOCTD:

* BJIaJICHUE MOHOJIOTUYECKOH U 1uanornyeckoil peusto. CocoOHOCTh MOHUMATh TOUKY 3PEHHS
cobecelHMKA U IPU3HABATH MPABO HA MHOE MHEHHUE;

* HCIOJIB30BaHUE Ul pELICHUs [T03HABATEIIBHBIX U KOMMYHUKATUBHBIX 3a/1a4 Pa3In4YHbIX
MCTOYHHUKOB UH(POPMAIIUH.

CHnucoK uTepaTypsl ¢ yKa3aHueM NnepeyHsi y4eOHO-MeTOAH4YeCKOro odecneyeHusl, CpeacTB
00y4eHHs M YJIEKTPOHHBIX 00Pa30BaTeILHBIX PeCypCoB.

1. ®usuka. 9 ki1.: yueb. ais obmeoOpaszosart. yupexaenuit. / A.B. [1épobimkun, E.M. I'ytHuk M.
Hpoda, 2019.

2. ®usuka. 8 Ki1.: yuel. uig obieodpaszosar. yupexxaeauid. / A.B. I1éppimkun, E.M. T'ytHuk M.
Hpoda, 2019.

3. ®m3uka. 7 KI1.: yuel. s obmeodpaszoar. yupexaenuit. / A.B. [1€peimkuH, E.M. I'yrtHuk M.:
Hpoda, 2018.

4. ®dusuka. 9 kiacc: moypouHsie mianel mo yueOHuky A.B. [I€peiukuna, E.M. I'ytauk / aBT.-
coct. H.JL.ITenareituenko. — Bonrorpaa: Yaurens, 2020. — 230 c.



5. ®usuka. 8 kiacc: moypouHsle MmiaHel o yueOHuky A.B. Il€peimkuna, E.M. I'yTHUK / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens, 2019. — 230 c.

6. ®usuka. 7 Kiacc: mMoypouHble MmiaHbl o yueOHuky A.B. Il€peimkuna, E.M. I'yrHuk / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®uzuka: 3agauynuk: 9 — 11 ki1.: Y4ue6. mocobue mis obiieoOpa3oBar. y4ued. 3aBeneHuit. — M.:
Hpoda, 1996. — 368 c.: un. — (3agaunuku «podsi»).

8. ®usmka. Tecthl. 7 — 9 knaccel. Kabapaun O.®D., OpnoB B.A. Yueb6H. - meTon nocobue. — 4-¢
u3 ., crepeorurt. — M.: JIpoda, 2000. — 96 c.: ui.

9. ®wusmyeckuil HSKCIEPUMEHT B cpeaHed 1mkose: Mexanuka. MouekyispHas (u3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [IIunos B.®. — M.: TIpocBemenue, 1989. — 255 c.: i, —
(b-xa yuutens ¢pusukn).

HNuTepHeT-pecypcesl:

1.bubnunoreka — Bce o npenmery «®dusukan. — Pexxum gocrymna: http://www.proshkolu.ru
2.BuzeoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3.Enunas  komnmekuus 1u@poBeIX  00pa3oBaTENBHBIX —pecypcoB. — Pexum jmocryma:
http://schoolcollection.edu.ru

4. VIHTepecHbIe MaTepUANTBI K ypOKaM (U3HUKH 110 TEMaM; TeCThI [0 TeMaM; HaTJIsSTHbIC TTOCOOHS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIe pecypehl. — Pexxum moctyna: http://www.openclass.ru

6. DiekTpoHHBIC Yy4eOHuUKH 10 ¢usuke. — Pexum gocrtyma: http://www.fizika.ru
NudopmaninoHHO-KOMMYHHKATUBHBIE CPEJICTBA!

1.Otkpsitas ¢pusuka 1.1 (CD).

2. KuBas ¢pusuka.

Y4eOHo-meronnueckuit komiuiekt (CD).

3.0t ryra o nasepa 2.0 (CD).

4. bonwias sHuuknonenus Kupunna u Medoaus (Bce npenmetst) (CD).

5.ButpyanbHble 1abopaTopHbie padboTsl o ¢pusuke (CD).



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

l. IlnanupyeMsble pe3yibTaThl 0CBOEHHS 00Pa30BaTeJIbLHON MPOrPaMMbI
«®u3nka B 3aa4ax M 3KcnepumMenTax» 9 kiaace. Touka Pocra

JINYHOCTHBIMH pe3yJibTaTaMu 00yueHusi pusuke B 9 Kiacce sABJISIIOTCS:

¢ c(hopMHUPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH yUyaluxcs;
e yOSXKJCHHOCTh B BO3MOXXHOCTH IIO3HAHHS TNPHUPOJBI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOIB30BAaHMS JOCTHIKCHUN HAYKM M TEXHOJIOTHH s
JaTbHEUIEero pa3BUTHS YEIOBEUECKOTO OOIECTBa, YBaKEHUE K TBOPLIAM HAayKH M TEXHUKH, OTHOLICHHE K (PU3MKE KaK JIEMEHTY OOIIeyesioBeueCKOn
KYJbTYpHI;
® CaMOCTOSATEJILHOCTh B TPUOOPETEHUU HOBBIX 3HAHUM U MTPAKTUYECKUX YMEHUM;
® TOTOBHOCTbH K BBIOOPY )KM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU U BO3MOXKHOCTSMU;
e MOTHBaLKs 00pa30BaTENIbLHON JEATEIBHOCTH IIKOJIBHUKOB HA OCHOBE JJMYHOCTHO OPUEHTHPOBAHHOI'O MOXO0/a;
¢ hopMUPOBaHKE IICHHOCTHBIX OTHOLIEHUH IPYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITUN U U300pEeTeHUH, pe3ynbTraTaM 00ydeHusl.

MeTtanpeaMeTHBIMH pe3yJbTaTaMu 00yuenus ¢pusuke B 9 kjiacce sBJISIOTCS:

® OBJIJICHHE HABBIKAMU CAMOCTOSTEIHHOTO MPHUOOPETEHHUSI HOBBIX 3HAHUH, OPraHu3aluy YUeOHOU NesTeIbHOCTH, TOCTAHOBKY IIeNIeH, TUTAaHUPOBAHMUS,
CaMOKOHTPOJISI U OLICHKU PE3yJIbTAaTOB CBOEH J1€ATEIbHOCTH, YMEHHUSIMU IIPEJIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX JACHCTBUI;
® MOHMMaHHUE PA3IUYUN MEXIY HUCXOAHBIMH (DaKTaMu W TUIOTE3aMH ISl UX OOBACHEHMSI, TEOPETUUYECKHUMHU MOJICISIMU U pealbHBIMU OOBEKTaMH,
OBJIAJICHUE YHUBEPCATbHBIMU YY€OHBIMU JEHCTBUSIMHU Ha MPUMEpaxX TUIOTE3 NIl OOBSICHEHUSI M3BECTHBIX (PAKTOB U IKCIEPUMEHTAIHHOM MPOBEPKU
BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIETIEH MPOIECCOB MIIH SBIICHUM;

e (opMHUpOBaHHWE YMEHHI BOCIPHHUMATH, TepepadaThiBaTh U TPEABSBISATH MHPOPMAIMIO B CIOBECHOM, 0Opa3HOW, CHUMBOJIMYECKOW (opmax,
aHAJIM3UPOBaTh U NepepadaThiBaTh IMOJYYEHHYI0 MH(QOpPMAIMI0 B COOTBETCTBUU C IOCTABJIEHHBIMM 3aJladaMM, BBIJIEISATH OCHOBHOE COJEpXKaHHUE
MPOYUTAHHOI'O TEKCTA, HAXOJIUTh B HEM OTBETHI Ha MOCTABIICHHBIE BOIIPOCHI U M3JIaraTh €ro;
e MpUOOpETEeHHE OMbITa CAMOCTOSTENLHOTO TOWCKA, aHanu3a M OTOOpa HHQPOpPMAIMH C HCIOJB30BAHUEM pPAa3IMYHBIX HCTOYHHUKOB M HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH TSl PELIeHHs MTO3HABaTEeIbHBIX 33/1a4;
® pa3BUTHE MOHOJOTUYECKOW M JAMAJOTUYECKOW pedH, YMEHHUS BBIPAXXKaTh CBOU MBICIM M CIHOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TIOHUMATh €ro
TOUYKY 3p€HUSs], IPU3HABATh MIPABO APYTOro YeloBeKa Ha HHOE MHEHHUE;
® OCBOEHHE MMPUEMOB JCHCTBHI B HECTAHIAPTHBIX CUTYAIUAX, OBJIAIEHUE 3BPUCTUUECKUMH METOJIaMHU pELIEHUs TPo0IeM;
e ¢opMupoBaHHE yMEHUH pabOTaThb B TPYMIE C BHINOJHEHUEM PA3IMYHBIX COIHUAIBHBIX POJIEH, MpenCTaBiIsATh M OTCTauBaTh CBOM B3IJISIIBI U
yOeXIeHHUsI, BECTU JUCKYCCHUIO.

IpeamerHbIMu pe3ybTaTaMu 00ydeHus Gpusnke B 9 Kiaacce siBJISIOTCS:
e (QopmMupoBaHHE TPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TIO3HABAEMOCTH SIBICHUNW NPUPOIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O
cucremMooOpa3yromiei poau (GU3NKU A Pa3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTMH; HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa
W3YYCHHS OCHOB CTPOCHHUS MaTepuu U GyHIaMEHTAIBLHBIX 3aKOHOB (DU3HKH,



® 3HAHUS O NPUPOJE BAKHEHIIMX (PU3NYECKUX SBICHUH OKPYXKAIOLIEro MUPa M INOHUMaHHUE CMbIcia (PU3NYECKUX 3aKOHOB, PAaCKpPbIBAIOILUX CBS3b
V3Y4YECHHBIX SIBJICHUN;
¢ (opMHpOBaHUE NIEPBOHAYAIIBHBIX MPEACTaBICHUN O (GU3NYECKOH CYIHOCTH SIBJIEHUN NPUPOABI (MEXAaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U
KBAaHTOBBIX), BHJIaX MaTepHH (BEILECTBO M I0JIE), ABMKEHUH KaK CIIOcOOe CyIIeCTBOBaHMS MAaTEpPHH; YCBOGHHE OCHOBHBIX MJEH MEXaHWKH, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HHMsI O CTPOECHUHM BELIECTBA, 3JEMEHTOB 3JICKTPOJAMHAMHMKU M KBAaHTOBOW (M3UKHU; OBJaJ€HHE IOHATUMHBIM amnmapaTtoM Hu
CHUMBOJIMYECKHUM SI3BIKOM (DH3HKH;

® YMEHUS 10JIb30BaThCsl METO/IAMU HayYHOT'O MCCIIEOBAHUS SIBJICHUN IPUPOJIbI, TPOBOIUTH HAOIIOAEHMS], IJITAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI,
00pabaTbIBaTh pe3yNbTaThl HM3MEPEHHI, INPEICTABIATh PE3yJIbTaThl W3MEPEHUIl ¢ MOMOIIbI0 Tabnui, rpadukoB U (Gopmyid, OOHAPYKHBATH
3aBUCUMOCTH MEXAy (PU3MUECKUMH BEIMYMHAMHU, OOBSICHATH MOIYYEHHBIC PE3yJIbTaThl M JI€JIaTh BBIBOJbI, OLIEHUBATh I'PAHUIIbl MOIPEIIHOCTEH
pe3yJIbTaTOB U3MEPEHUN;

® YMEHMS IPUMEHSTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE HA MMPAKTHKE, pelaTh (GU3nYecKue 3ajauu Ha IPUMEHEHUE MTOTyYeHHbIX 3HaHUM;

® YMEHHS ¥ HaBBIKH MPUMEHSTD MOJIyYCHHBIC 3HAHUS 1JIs1 OOBSICHEHUS IPHHLIUIIOB ICHCTBHS BKHEHIINX TEXHHUECKUX YCTPOUCTB, (pabOoThl) MAIInH
¥ MEXaHU3MOB, CPEJICTB MEPEABIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHYECKUX MPOIECCOB, PEHICHHUS MPAKTHYECKHUX 3a1a4
MIOBCEJIHEBHOM >KM3HHU, oOecredeHns: 0e30MacHOCTH CBOEH >KHM3HU, PALlMOHAIBHOTO MPUPOIONOIb30BAHUS U OXPaHbl OKPY)KAIOLIEH Ccpelibl; BIUSHUS
TEXHUYECKHUX YCTPOMCTB HA OKPYKAIOILYIO CPENY;

® OCO3HAHUE BO3MOKHBIX MPUYUH TEXHOTEHHBIX M IKOJOTHUECKUX KaTacTpod.

® 0CO3HAaHHE HEOOXOAMMOCTH MPUMEHEHUS TOCTHKEHNUN (PU3UKH U TEXHOJIOTUH JUIsl pallMOHAIBLHOTO IPUPOJIOTIONIE30BAHMS;

® OBJIa/ICHUE OCHOBaMH 0€30I1aCHOTO MCIIOJIb30BaHMS €CTECTBEHHBIX M MCKYCCTBEHHBIX JJEKTPHUECKUX U MArHUTHBIX MOJIEH, 3JEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIUX U3IydeHUH BO M30€KaHUE UX BPEIHOTO BO3JCHCTBUS Ha OKPY)KAIOLIYIO CpEdy U
OpraHu3M YeJIOBEKa;

e (opMHpoBaHUE YOSKICHUS B 3aKOHOMEPHOI! CBSI3U M T03HABAEMOCTH SIBJICHUH MPUPObI, B 0ObEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBICOKOW IIEHHOCTH
HayK!{ B pa3BUTHH MaT€pUAIbHON U TyXOBHON KYJIBTYPHI JIFOEH;

® Pa3BUTHE TEOPETUYECKOIO MBIIUICHUS Ha OCHOBE (DOPMUPOBAHMS yMEHUI yCTaHaBIMBATh (PAKTHI, pa3IvyaTh HNPUYMHBI U CIEICTBUS, CTPOUTH
MOJIEJIM U BBIABUIaTh TUIIOTE3bI, OTBICKUBATH U (POPMYITHPOBATH 10KA3aTENIbCTBA BBIIBUHYTHIX THIOTE3, BEIBOAUTH U3 IKCIEPUMEHTAIBHBIX (DaKTOB U
TEOPETUUYECKUX MOJIeNell PU3nYeCKue 3aKOHBI;

® Da3sBUTHE YMEHHs IUIAHUPOBATbH B IIOBCEJIHEBHOM JKU3HU CBOU JCUCTBUSA C IPUMEHEHHEM IIOJYyYEHHBIX 3HAHUN 3aKOHOB MEXaHHUKH,
3JIEKTPOAMHAMUKH, TEPMOAMHAMUKY U TEIUIOBBIX SBJICHUHN C LIEIbI0 COEPEKEHUS 310POBBS;

e (opMHUpOBaHUE MPEICTABICHUNA O HEpAIMOHAJILHOM HCHOJb30BAHUM MPUPOIHBIX PECYPCOB M DHEPTUH, 3arps3HEHUM OKPY)KAIOLIeH cpelbl Kak
CJIEICTBHE HECOBEPIIEHCTBA MAIIUH U MEXaHU3MOB.

® KOMMYHHUKAaTHBHBIC YMEHHS: NOKJIAAbIBAaTh O PE3YJIbTaTaX CBOETO UCCICNOBAaHNUs, y4aCTBOBATh B JUCKYCCUH, KPATKO M TOYHO OTBEYAaTh HA BOIIPOCHI,
UCIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U IPYre UCTOUHUKHU UH(OpMaIUH.



BbInmycKHHMK Hay4HuTCsi: cOOM0OIaTh paBmia 0€301MacHOCTH U OXPaHbl Tpya Ipu padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000pYyI0BaHUEM; IOHUMATh
CMBICT OCHOBHBIX (PM3MYECKHX TEPMHHOB: (pH3MUYEecKoe Teno, (uzndeckoe sBiIeHUE, (HU3NUecKas BEIMYMHA, SIUHHUIBI W3MEPEHHS; Paclo3HaBaTh
HpO6HeMBI, KOTOPBIC MOXHO PCIIHUTL HIpU NTOMOIIH (1)I/IBI/II-ICCKI/IX MCTOAOB; AHAJIMU3UPOBATL OTACIBHBLIC OSTallbl IMPOBCACHHA I/ICCJIGILOBaHI/Iﬁ u
MHTEPIPETHPOBATH PE3yJIbTaThl HAOIIOACHUI U ONBITOB; CTABUTH OMNBITHI 10 UCCICAOBAHUIO (PU3MUECKUX SIBICHUHN MK (PU3HMUECKUX CBOMCTB Ten 0e3
MCTIOJIB30BAHUS TPSMBIX H3MEPEHHIA; IPH 3TOM (HOPMYIHPOBATH POOIeMy/3aady yaeOHOT0 SKCIIEPUMEHTa; COOMPaTh YCTaHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUSs; TPOBOJMUTD OMBIT U (POPMYITUPOBATEH BHIBOIBI.

[Tpumeuanue. [Ipu mpoBepeHUU HCCIeNOBaHUS (PU3UYECKUX SBICHHNA W3MEPUTENBHBIC HMPUOOPHI HCIONB3YIOTCSA JIMINb KaK JAaTYMKH HU3MEPEHUS
(GU3NYECKUX BETUYMH. 3alHCH MOKAa3aHUK MPSAMBIX U3MEPEHHUI B 9TOM Cilydae He TpeOyeTcs MOHMMATh POJIb SKCIIEPHUMEHTA B MOJYYEHUH HAyYHOU
nHbOpMALNY; TPOBOJUTH MpPSMbIe W3MEPEHUs (QU3NYECKUX BEIUYMH: BPEMs, pacCTOSHHE, Macca Tena, o0beM, Cuila, TeMiepaTypa, aTMocqepHoe
JaBlieHHE, BIAKHOCTh BO3/yXa, HANPSDKEHHE, CHJIa TOKA, PaJuallMOHHBIN ()OH (C MCIIOJIb30BaHUEM JO3MMETpPA); TPU 3TOM BBIOMpATh ONTHMATIbHBIN
CII0Cco0 U3MEPEHNUS U UCTIONB30BATh MPOCTEHIIINE METO/IBI OLIEHKH MTOTPEIIHOCTEH H3MEPEHUIA.

[Ipumeuanue. Jlrobas yueOHas mporpamma J10JKHA 0OecreuynBaTh OBJIAJACHHUE MPSIMBbIMUA U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (PU3UUYECKUX BEITUYMH.
MIPOBOAUTH HUCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH C HCIIOJIb30BAHUEM MPSMBIX M3MEPEHHUM: NMPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
¢buKcupoBaTh pe3yabTaThl IMOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaONUIl M TpauKOB, NeNaTh BBIBOABI MO pe3yjibTaTam
HCCIIEIOBaHMsI; POBOANTH KOCBEHHbIE M3MEPEHUsl (PM3NYECKUX BEJIMYMH: MIPU BBIMOJIHEHUN U3MEPEHUN COOMpPATh SKCIEPHUMEHTAIbHYIO YCTaHOBKY,
clenysl NpEeUIOKEHHON MHCTPYKLUH, BBIYUCIATh 3HAYECHHUE BEJIMYMHBI U aHAIU3UPOBATH IOJIYYEHHBIE PE3YNbTAThl C YYETOM 3aJaHHON TOYHOCTHU
M3MEPEeHUH; aHAIN3UPOBaTh CUTYAIIMH PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSIBIIEHUE U3YYCHHBIX (PU3NUECKUX SBICHUN WUIIH
3aKOHOMEPHOCTEM M MPUMEHSTh MMEIOIIMEcs 3HaHUS U1 UX OOBSACHEHHUS; MOHMMATh MPUHLMIIBI JEHCTBUS MAaIIMH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB, yCI0BHSI MX 0€30MaCHOTO MCMOIb30BaHUS B MOBCEAHEBHON JKU3HU; HCIIOIb30BATh IIPU BBHIITOJHEHUHU YUEOHBIX 33a]]a4 HAYYHO-TIOMYJISIPHYIO
JTUTepaTypy 0 GU3NUYECKUX SIBICHUSIX, CIIPAaBOUYHbBIE MaTepUalbl, pecypchl IHTEpHeT.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYMTHCSI: OCO3HABATh IIEHHOCTh HAYYHBIX UCCIICIOBAHUM, POJIb (PU3UKH B PACITUPEHUU TIPEACTABICHHUN 00
OKpY>KarollleM MHpE U €€ BKIaJ B YIyYIlIEeHUE KaueCTBa KU3HU; HCIIOIb30BATh MPUEMbI TOCTPOCHUS (PU3NIECKUX MOJIENEH, TOUCKA U POPMYITHUPOBKU
JI0Ka3aTeNIbCTB BBIIBUHYTHIX TUTIOTE3 M TEOPETUUECKUX BHIBOJIOB HA OCHOBE IMITUPHUECKH YCTAHOBIEHHBIX ()aKTOB; CPAaBHUBATH TOUHOCTh U3MEPEHUS
(U3MYECKUX BEJIMYMH IO BEIMUYMHE UX OTHOCUTEIHHOUN MOTPEUTHOCTH MPU MPOBEACHUH MPSIMBIX U3MEPEHUN; CAMOCTOATEIHHO MPOBOJIUTH KOCBEHH bIE
M3MEpEHUs U MCCIe0BaHusl (DM3MUECKUX BEJIMYMH C KUCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpeHUs: (U3MUYECKUX BEIIMYMH, BHIOMPATH CPEICTBA
U3MEpEHUs] C Y4eTOM HeOoOXOJUMOW TOYHOCTH H3MEpPEHUH, OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MepeHus, aJeKBAaTHOIO IOCTABJIEHHOM 3aniadye,
MIPOBOAMTDH OLIEHKY JOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB; BOCIPUHUMATh HMHPOpPMAIHIO (PU3UYECKOTO COJIEPKaHUsl B HAYYHO-TIOMYJIIPHOM



JUTEepaType U CPeICTBAX MAccOoBOM MH(pOpPMAIUH, KPUTHUYECKH OIICHUBATHh MOJYYEHHYIO MH(OpPMALNIO, aHAIU3UPYS €€ COJAEp)KaHUE U JaHHBIE 00
MCTOYHMKE MH(OPMAIUH; CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M YCTHBIC COOOIIECHHS O (PU3MUECKUX SBJICHUSX HAa OCHOBE HECKOJBKUX MCTOUYHUKOB
uH(pOpMaINY, CONPOBOXKAATH BBICTYIUICHUE MPE3CHTALNEH, YUUTHIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHUKOB.

Mexannuyeckue siBJeHHs

BbInyCKHUK HAY4YHMTCSI: paclio3HaBaTb MEXaHMUYECKHE SIBICHUS U OOBSCHATH Ha OCHOBE UMEIOIMXCSA 3HAHWHA OCHOBHBIE CBOMCTBA WMJIM YCJIOBUS
IIPOTEKAHUs OTUX SABJICHUN: DPABHOMEPHOE U HEPABHOMEPHOE JABH)KCHHE, DPABHOMEPHOE U DPABHOYCKOPEHHOE IPSAMOJIMHEHHOE [IBUYKEHHE,
OTHOCHUTEJILHOCTh MEXAHUYECKOT0 JIBUKEHUS, CBOOOJHOE MaJICHUE TeJl, pABHOMEPHOE IBMKEHHME IO OKPYXHOCTH, MHEPLHUS, B3aUMOJAEHUCTBUE Tell,
PEaKTUBHOE JIBKEHME, Ilepeiadya IaBJIeHUs TBEPAbIMU TEIaMH, )KUKOCTAMH U Ta3aMu, aTMOC(EpHOE JaBJIeHUE, IJIaBaHUE TeJl, PABHOBECHE TBEPbIX
TeJI, UMEIOIINX 3aKPETUICHHYIO OCh BPAlICHHUs, KOJeOaTebHOE IBIKEHUE, PE30HAHC, BOJHOBOE JIBUKEHHUE (3BYK); ONKCHIBATH M3yYCHHBIE CBOMCTBA
TeJ U MEXaHUYECKHUE SIBJIICHUS, UCHOJb3Yysd (PU3MYECKHe BEIMYUHBI: IyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Mepuoj oOpalleHus, macca Teja,
IUIOTHOCTh BEIIECTBA, CUJIAa (CWJIa TSAXKECTH, CHJIAa YOPYIOCTH, CHUJIa TPEHMsI), JaBJICHUE, UMITYJIbC Teja, KMHETUYECKash 3HEpIusi, NOTEHLUAIbHAs
SHeprus, MexaHuuyeckas pabota, Mmexanuueckas momHocts, KIIJ npu coBepiieHun paboThl C HCHOIB30BAHUEM IPOCTOTO MEXaHU3Ma, CUJIAa TPEHHs,
aMIUTUTY/1a, IEPUOJ] M YacTOTa KOJICOAHUH, [UTMHA BOJHBI M CKOPOCTH €€ pacpOCTPAHEHU; IPH ONMCAHUH MPABUIBHO TPAKTOBATh (PH3UUECKUI CMBICIT
UCMOJIb3yEeMbIX BEJIMUMH, UX 0003HAYECHUs M €IUHMIIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMH
BEJIMYMHAMH, BBIUMCIATH 3HAu€HHE (DU3MUECKON BEIMUYMHBI, AHAJTU3WPOBATH CBOMCTBA TEJ, MEXAHWYECKHE SIBJICHHUS M IPOLECCHI, HCIONIb3Ys
¢u3nyeckre 3aKOHBI: 3aKOH COXPaHEHMs HEPTuH, 3aKOH BCEMHPHOIO TATOTEHHs, MPUHIMII CYNEpHO3ULIUN CUII (HaXOX/IeHHe PaBHOJEHCTBYIOIIEH
cunbl), I, II u Il 3akonsl HetoTOHA, 3aKOH cOoXpaHEeHHUs UMITyJibca, 3aKoH ['yka, 3akoH I[lackains, 3akoH ApxuMena; MPU 3TOM pas3linyaTh CIOBECHYIO
(GopMyYITMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOE BBIPAXKEHUE; pa3inyaTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (DU3MYECKUX MOJIENIeH: MaTepraibHas TOUKa,
MHEepLIMaJbHas CHCTEMa OTCYETa; pelaTh 3a/Jayd, UCIOJIb3Yysd (U3NYECKUE 3aKOHBI (3aKOH COXpPAHEHHs! SHEPruH, 3aKOH BCEMUPHOIO TATOTEHMS,
npuniun cynepnosuuuu cui, I, 11 u 111 3akonsr HeroToHa, 3aK0H coXpaHEeHUs! UMITYNbca, 3akoH 1'yka, 3akoH [lackans, 3akoH Apxumena) U GpopMyisl,
CBsI3bIBaIONME (PU3MUECKHE BETUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIIeCTBa, CHIIA, JaBICHHUE, UMITYJIbC TeJla, KHHETUYECKas
SHeprus, NMOTEHUUAIbHAs JHEeprus, MexaHuyeckas pabora, MexaHudeckas MomHocTb, KIIJ[ mpoctroro mexaHusma, cuila TPEHHUS CKOJIbKEHHS,
KO3 (ULMEHT TPeHUs, aMIUIMTY/AA, IepUo] U YacToTa KojeOaHuM, JUIMHA BOJIHBI U CKOPOCTb €€ pacHpOCTpaHEHHs): Ha OCHOBE aHallu3a YCJIOBUS
3aJ]auy 3allUChIBAaTh KPATKOE YCIOBUE, BHIACIATH (PU3NUECKUE BEINYMHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE [T €€ PEeLIEHHs, IPOBOINUThH PAcUeThl U
OLIEHHUBATh PEAILHOCTD MOJIYUEHHOT0 3HaU€HUs (PU3MUECKOI BEIUYUHBI.

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTBHCS: UCIOIb30BATh 3HAHUS O MEXaHMUYECKUX SBJICHHUSIX B IOBCEIHEBHOW KU3HU I oOecreueHus
0€30MacHOCTH MPH OOpalIeHUH C MPUOOpaMHU U TEXHUYECKUMHU YCTPONMCTBAMU, JJISi COXPAHEHUS 3JI0pPOBbS U COONIOACHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUSI B OKpYXarollled cpele; NMPUBOJUTH HPUMEPHI MPAKTUYECKOIO MCIOJIb30BaHUA (U3NYECKUX 3HAHUN O MEXaHHYECKUX SIBICHHUAX U
(bu3NYECKUX 3aKOHAX; MPUMEPHI UCTIOIb30BaHUS BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH; SKOJIOTMUECKUX MOCIEACTBUIM HCCIeA0BaHN KOCMUYECKOTO
IPOCTPAHCTB; PA3IUYaTh TPAHUIBI NMPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB, MOHMMATh BCEOOLIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH
COXPAaHEHMs MEXAHWYECKOH SHEpruM, 3aKOH COXPAaHEHMs HMMIYJIbCa, 3aKOH BCEMUPHOIO TATOTEHMs) U OTPAaHUYEHHOCTh MCIIOJIb30BAaHMS YaCTHBIX



3aKOHOB (3ak0oH ['yka, Apxumena u JIp.); HaXOAWTh aJeKBATHYIO MPEUIOKECHHON 3a7ade (PU3HUECKYI0 MOJIENb, pa3pemaTh mpodieMy Kak Ha OCHOBE
MMEIOILIUXCS 3HAHUI [0 MEXaHHUKE C UCIOJIb30BaHUEM MaTEeMaTUYECKOT0 anmnapara, Tak U Py MOMOIIN METO/I0B OLICHKH.

DJIEKTPUYeCKHEe H MATHUTHbIE SIBJICHUSA

BbInyCKHUK HAYYUTCSI: PACIIO3HABATH 3JICKTPOMArHUTHBIC SIBJICHUS U OOBACHATH HA OCHOBE UMEIOLINXCS 3HAHUK OCHOBHBIE CBOICTBA MIIN yCIIOBHUS
IIPOTEKaHMs 3TUX SIBICHUI: 3JIEKTpU3alMs Tell, B3aUMOJIeHCTBHE 3apsA0B, NEKTPUUECKUIN TOK U €ro JeicTBUA (TeIIoBOe, XMMUYECKOe, MarHUTHOE),
B3alMO/JICIICTBUE MAarHUTOB, AJIEKTPOMAarHUTHAas MHIYKIUS, JEHCTBUE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM M Ha JBHXKYIIYIOCS 3apsyKEHHYIO
4acTULlY, NEWUCTBHUE JJIEKTPUUYECKOTO IIOJs Ha 3apsHKEHHYKO YacTHULy, JJEKTPOMAarHMTHBIE BOJIHBI, IPSAMOJIMHEHHOE paclpOCTPaHEHUE CBETA,
OTpa)XKEHUE U MPEIOMIIEHUE CBETA, JUCIEPCUSl CBETA. COCTABIIATh CXEMbI SJIEKTPUUECKUX LIENEH C MOCIe10BaTEIbHBIM U MapaJUIEIbHBIM COSMHEHUEM
3JIEMEHTOB, pa3iinyasl yCJIOBHbIE 0003HAUEHHs IEMEHTOB 3JEKTPUUYECKUX Lienei (MCTOUHUK TOKa, KIII0Y, PE3UCTOp, PeocTar, JaMIodKa, aMIIepMeTp,
BOJIbTMETP). MCIOJIb30BaTh ONTHUYECKUE CXEMBI JJIs MOCTPOEHUS U300paKEHUI B IUIOCKOM 3€pKajie U COOMpAIOILEH JIMH3E. ONUCHIBATH U3YUYEHHBIE
CBOWCTBA TeJl M 3JIEKTPOMArHUTHbIC SBJICHUS, UCHOJb3Ysd (U3NUYECKUE BETUYMHBL 3JIEKTPUYECKUN 3aps]], CHJIa TOKA, HJIEKTPUUYECKOE HaIpsKEHUe,
AJIEKTPUUYECKOE COMPOTHBIICHHE, YAEIHHOE COMPOTHUBICHHE BEIIECTBA, padOTa AIEKTPHUUECKOrO MOJs, MOITHOCTh TOKa, (POKYCHOE pPAcCTOSHHE U
OIITUYECKasl CUJIa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4aCTOTA CBETA; NMPH OMMCAHUHM BEPHO TPAKTOBATh (PU3MUYECKHI CMBICI
HCIOJIb3YEMBIX BEIMUYUH, X 0003HAUEHUS U €AVHUIIBI U3MEPEHHUS; HaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTHMMHU
BEIMYMHAMU. aHAJIU3UPOBATh CBOICTBA TeN, AJIEKTPOMArHUTHBIE SBJICHUS W MPOLECCHl, UCMONb3ysd (PU3MUYECKHE 3aKOHBI: 3aKOH COXPaHEHUS
ANEKTPUYECKOTro 3apsiia, 3akoH Oma s ydacTka Lenu, 3akoH J[xoynsJleHna, 3akoH MpsIMOJIUHENMHOIO pacipOCTpaHEHUS! CBETA, 3aKOH OTPaXKEHHS
CBETa, 3aKOH MPEJIOMIICHUS CBETA; MPU ITOM PA3JINYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €0 MaTEMATUYECKOE BhIPaKEHUE. PUBOIUTH P HUMEPHI
MIPAKTUYECKOI'0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUN O 3JEKTPOMArHUTHBIX SBJICHUSX pEIIaTh 3a/ladyM, UCHOJIb3ys (pU3NYecKue 3aKoHbl (3akoH Oma
JUIsL ydacTKa 1enH, 3akoH J[xoyns - JIeHna, 3akoH NpsSMOJIMHEHMHOTO pacpoCTpaHEeHUs CBETa, 3aKOH OTPaXXEHUs CBETA, 3aKOH MPEJIOMIIEHUS CBETa) U
(dbopMyIbl, CBs3bIBalOIIME (U3MUECKHE BEIMYMHBI (CHJIa TOKA, DJJIEKTPUYECKOE HaIpshDKEHHE, DJIEKTPUYECKOe COINPOTHUBIEHHUE, YJENbHOE
COIIPOTHBIIEHUE BEIIECTBa, paboTa 3JIEKTPUUYECKOrO IO, MOIIHOCTh TOKa, (OKYCHOE pACCTOSHHUE M ONTHYecKass cujia JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (POpMysbl pacyeTa 3JIEKTPUYECKOTO CONPOTUBJICHMSI MPH IOCIEI0BATEIbHOM U
napajyieIbHOM COEIMHEHHH MPOBOJHMKOB): HA OCHOBE aHAIM3a YCIOBHUS 33aJaud 3alllChIBATh KPAaTKOE YCIOBME, BBIIEIATH (U3MUECKUE BEIUYHHBI,
3aKOHBI ¥ (YOPMYJIbI, HEOOXOAUMBIE JUISl €€ PELIEHUSs, IPOBOJUTH PACUEThl U OLIEHUBATh PEAIbHOCTD MOJIyUEHHOT0 3HaUeHUs (PU3MUECKOI BEIUYNHBI.

BbINYCKHUK MOJYYHMT BO3MOXKHOCTH HAYYHMTBHCSI: HCIOJb30BATh 3HAHUSA 00 DJIEKTPOMArHUTHBIX SIBJICHUSAX B ITOBCEJHEBHOM KHU3HH IS
oOecrnieueHrs 0€30MacHOCTH NpU OOpalleHuu ¢ NpuOopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, JJI COXPaHEHMs 370POBbsl M COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO MOBEACHUS B OKPYXKalOIIeH cpesie; IPUBOJUTh IPUMEPHI BIMSHUS 3JEKTPOMAarHUTHBIX M3JIy4€HUH Ha JKMBBIE OPraHU3MBIL; pa3IndaTh
IpaHUIbl IPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHMUMATh BCEOOHIMM XapakTep (yHIaMEHTAlbHBIX 3aKOHOB (3aKOH COXPAHEHMs 3JIEKTPHUUYECKOTo
3apsijia) 1 OTPaHUYEHHOCTh MCIOJIb30BaHUS YAaCTHBIX 3aKOHOB (3akoH OMa JUIsl ydacTka 1emnu, 3akoH Jxoyng-JIeHna u ap.); UCHONb30BaTh NPUEMBI
MOCTPOCHUST (PU3UYECKUX MOAEeH, MOoMcKa M (POPMYIUPOBKM [OKA3aTelIbCTB BBIABHHYTBIX THIIOTE3 M TEOPETUYECKMX BBIBOJOB Ha OCHOBE
SMIUPHUYECKU YCTAHOBJICHHBIX (PaKTOB; HAXOIHUTh aJI€KBATHYIO NMPEII0KEHHOM 3amaye (U3NYECKyI0 MOJENb, pa3pemarb npolieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HaHUH 00 3JIEKTPOMArHUTHBIX SIBIEHUSAX C MUCIIOJIb30BaHMEM MATEMAaTUYECKOI0O anapara, Tak U Ipu IOMOLIY METOA0B OLIEHKH.



KpanToBsble siBJIeHUS

BbINnyCKHUK HAY4YMTCSI: Pacro3HABaTh KBAHTOBBIC SIBIICHUS U OOBSICHITH Ha OCHOBE WMMEIONIMXCS 3HAHHWIA OCHOBHBIE CBOWCTBA WM YCIIOBUS
MPOTEKAaHUs ATUX SIBJICHUM: ©CTECTBCHHAas M HWCKYCCTBEHHAs PaJUOAKTUBHOCTb, O-, - W Y-H3JIydeHUs, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
M3ITy4eHUs] aTOMa; OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS, HUCIOJIB3Ys (PU3WYECKUE BEIMYMHBI: MAcCCOBOE HYHCIIO, 3apsI0BOC UYHUCIO, TIEPHO]T
nosrypacnajaa, SHeprus ()OTOHOB; IIPHU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKHI CMBICT UCIOJIB3YEMbIX BEJIMYUH, UX 0003HAYCHUS U CIUHUIIBI
M3MEpEHUs; HaXOIUTh (OPMYIIBI, CBSI3BIBAIONINE MTAHHYIO (U3WYCCKYIO BEIMYHMHY C APYTHMMH BEJIIMYMHAME, BBIYUCIATH 3HAYCHHE (PU3NICCKOU
BEJIMYMHBI; aHAIM3UPOBATh KBAHTOBBIC SIBIICHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U IOCTYNAThl: 3aKOH COXPAaHEHUS SHEPTuH, 3aKOH COXpPaHEHUS
JIEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHHUSI MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH H3JIy4YEHHUs W TOTJIOMICHUS CBETa aTOMOM, MPU 3TOM pPa3ivdarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €0 MaTeMaTUYECKOE BBIPAKEHHE;, Pa3IudaTh OCHOBHBIC MPU3HAKHU IUIAHETAPHOW MOJENN aToMa, HYKIOHHOM
MOJICJI aTOMHOTO SI/Ipa; MPUBOIUTH MPUMEPHI MPOSBICHUS B NPUPOAEC M TNPAKTUYECKOTO HCIOIB30BAHUS PATUOAKTUBHOCTH, SIIEPHBIX U
TEPMOSIZICPHBIX PEAKIUi, CIEKTPATHLHOTO aHAIH3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTBCS: HCIIOJIB30BATh MMOTYYCHHBIC 3HAHUS B IIOBCEIHEBHOW JKU3HH MPHU OOpAIIEHUU C TpUOOpaMu U
TEXHUYECKUMH YCTPOMCTBAMHU (CUETUMK HOHU3HUPYIOIIUX YACTHI], JO3UMETP), JUIsl COXPAHEHHS 3J0POBbsI U COOIIOACHHUS HOPM HSKOJIOTMYECKOTO
TOBEJICHUSI B OKPYXAIOIIEH Cpesie; COOTHOCUTh DHEPTHIO CBSI3M aTOMHBIX SAEp C e(PEKTOM MacChl; TPUBOAUTH MPUMEPHI BIUSHUS PaTAOAKTUBHBIX
M3JIy4eHUI Ha KUBbIE OPraHW3Mbl, TOHUMATh NPUHIUI JEHCTBUS T03UMETPA U Pa3IMyaTh YCJIOBHS €r0 UCIOJIb30BAHMS; TOHUMATh SKOJOTUUYECKHE
poOJieMbl, BO3HHMKAIOIIWE TIPH HCIOJB30BAHWM ATOMHBIX JJIEKTPOCTAHIIMM, M TYTH PEIICHHS STUX MpoOjeM, MEePCHEeKTHUBBI HCIOIb30BaAHUS
YIPABISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

JIeMEeHTBhI ACTPOHOMMH

BbInyCKHUK HAYYUTCS: YKa3bIBaTh Ha3BaHUA MaHeT COHEUHOM CHCTEMBbI; pa3iMyaTh OCHOBHbIE PU3HAKM CYTOYHOI'O BpallleHHs 3BE3JHOrO Heba,
nsvxeHust JIynel, CoiHIa ¥ INIAHET OTHOCUTEIBHO 3BE3; IOHUMATh Pa3IndMs MEX1y IeTMOLEHTPUUECKON U FEOLIEHTPUUECKON CUCTEMaMU MUPA;

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTBCS: YKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMSA IJIAHET 36MHOM TPYIIBI U [UIAHET-TUTAHTOB; MaJIbIX Tell
ConHeyHoW cucTeMbl M OOJBUIMX IUIAHET; MOJb30BAaThCS KapTOM 3BE3HOr0 Heba mpu HAOMIOACHMSIX 3BE3JHOrO Heba; pa3inyaTb OCHOBHBIE
XapaKTepUCTHKH 3Be3]l (pa3Mep, LIBET, TeMIlepaTypa) COOTHOCHTH IIBET 3BE€3/bl C €€ TeMIepaTypoil; pa3lnyarh THIOTE3bl O MPOUCXOXKICHUU
ConHE4YHON CHCTEMBI.



Conep:xkanue Tem yueoOHoro npeamera «®@usuka» Touka Pocra

Ne Ha3Banue Tembl Kosn4yecTBo
4acoB

1 3aKOHBI B3aMMOJIEMCTBUS U ABIKEHUS TEl 13
2 Mexannueckue KojaeOaHus ¥ BOJTHBI. 3BYK 3
3 DNEeKTPOMarHUTHBIC SIBICHUS 8
4 CrpoeHue aToMa U aTOMHOTO s]Ipa 7
5 CrpoeHnue u 3BorONMUs Beenennoi 3

Bcero 34

l. 3aKoHBI B3aMMO/elCTBHS U IBHKEHUS TeJl.

MarepuanbHast Touka. Tpaekropusi. Ckxopocth. Ilepememenue. Cucrema orcuera. OmpeneneHue KOOpAMHATHI JABIXKYyIIero Tena. ['paduku
3aBUCUMOCTH KMHEMAaTHUECKUX BEIMYUH OT BpeMeHH. [IpsiMonunHeliHoe paBHOYCKOpeHHoe aBHkeHHe. CKOpOCTh PaBHOYCKOPEHHOI'O JIBUKEHMS.
[lepemerenne mpu paBHOYCKOpEHHOM JABIKeHHH. OTpeiesieHne KOOpIUHATHI IBIKYIIEro Tefa. I pag ik 3aBHCUMOCTH KHHEMAaTHYECKAX BEJTMYUH OT
BpeMeHHU. YckopeHne. OTHOCUTENBHOCTh MEXaHWYECKOTo JABMKeHHs. MHepuuanbHas cuctema orcyera. llepBeiii 3akoH HeloroHa. Bropoii 3akoH
Herotona. Tpetnit 3akon Herorona. CBoOonHoe manenune 3akoH BcemupHoro tsarorenus. KpuBonmHeitHoe nBukeHue JIBHKEHUE MO OKPYXHOCTH.
HckyccTBeHHblEe CyTHUKM 3emiu. Pakersl. Mmnysnbc. 3akoH COXpaHeHMsl HMITylbca. PeakTnBHOe IBMKeHHE. [[BwkeHue Tena OpOIIEHHOTrO
BEPTUKAJIHHO BBEpX. /[BIkeHHE Tena OpOIIEHHOTO MO YIIOM K TOpHU30HTY. [IBMkeHue Tena OpOIIeHHOTO TOPU30HTAIBHO. Y CKOpEHHE CBOOOIHOTO
najieHus Ha 3eMJIe U IpYruxX IJIaHeTax.
®poHTaTbHBIE JJa0opaTOpHbIe padoThl. 1.«M3yuyeHne 1BHKeHUS TeJIa IPU 1eHCTBUU CUJIbI TPEHUS».
®ponTanbHas gadoparopHasi padora Ne 2. «3yueHne IBHKEHUS CBSI3aHHBIX TeJD).

BuprtyanabHas J1a6opaTopHas pa6ora no teme: «/3ydyeHune I1BUKeHHS TeJia, OPOLIEHHOT0 MO/ YIJIOM K FTOPU3OHTY» .

. Mexanuyeckue KoJie0aHus U BOJTHBI. 3BYK.

Mexannyeckue konebanus. Amrmutyna. [lepuon, vactora. CBob6oaHbIe KOoNebanus. KonebaTenpable cucTeMbl. MasTHUK. 3aBUCUMOCTD TIEpHOIa U
YaCTOTHI HUTSHOTO MasTHHKA OT IJIWHBI HUTH. [IpeBparieHue sHepruu mpu KoiedaTeT-HOM JBMKEHUHU. 3aTyxaromiue KosneOanus. BeiHyX)IeHHBIC
KoJseOanusi. Mexannueckue BojHbI. [|mmHa BomHbL. [IpomonpHbIe M TonepedHbie BOTHBL. CKOPOCTh paclpoCTpaHeHHs BOJHBI. 3BYK. Bricota u TemOp
3Byka. ['pomkocth 3Byka/ Pacmpoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Dxo. Pe3zonanc. ®@ponTanbHas jaboparopHas paboTa.
3.UccnenoBanue 3aBUCUMOCTHY TIEPUOA U YACTOTHI CBOOOIHBIX KOJIEOAHNN MAaTEMAaTUYECKOTO MAsITHHKA OT €T0 JITHHBIL.

JlaGoparopHas padora «M3yuyeHune KoJ1e0aHU HUTSIHOTO MasiTHUKA.



I11. DiekTpoMarHuTHBIE SIBJICHHS.

JlelicTBUE MAarHUTHOTO IOJI Ha 3JIEKTpUYecKkue 3apsaabl. I'paduyeckoe nzodpakeHne MarHuTHOro nosisi. HampaBneHue Toka u HampaBiIeHUE €ro
MarHuTHOro mois. OOHapy)KeHHE MAarHUTHOTO TOJS IO €ro JACHCTBUIO Ha »JeKTpudeckwid Tok. IIpaBuio 5eBoil pykn. MarHMTHBIA TOTOK.
ONEeKTpOMarHuTHas UHAYKLIHUA. SIBJIEHUE 3JIEKTPOMAarHUTHOM MHAYKUUU. [loaydeHre nepeMeHHOro 3JIeKTPUYECKOr0 TOKA. DJIEKTPOMAarHUTHOE IIOJIE.
HeonHopoaHnoe u HeoqHOPOIHOE 110J1€. B3aMMOCBSI3b JIEKTPUYECKOTO0 U MAarHUTHOT'O MOJIEH. DIEKTpOMarHuTHbIe BOIHbI. CKOPOCTh paclpocTpaH eHus
JIEKTPOMArHUTHBIX BOJIH. OJIEKTpOABHUraTeib. OiekTporeHepatop. CBeT — 3ieKTpoMarHuTHas BosiHa. DpoHTanpHass jabopaTopHas pabora.
4.M3yueHue siBJIIEHUS AIEKTPOMarHUTHOW MHIAYKIIUH.

JemoncTpanus «M3MepeHne XapaKTepUCTHK IIePeMEHHOI0 TOKa».

I V. Ctpoenne aToma 1 aTOMHOIO /Ipa

PagnoaktuBHOCTh. Anbda-, 6eTTa- U raMma-usinydenue. OnbIThl 0 paccerBaHUIO anbda-yacTull. [lnanerapHas Mojens aroma. ATOMHOE sIpO.
[TpoToHHO-HEHTPOHHAST MOJENb sAapa. MeToapl HAaOIIOACHUS! M PETUCTPAIMK YacTHIl. PajgnoakTHBHbIE MpeBpalieHus. DKCIIEPUMEHTAIBHBIE METO/IbI.
3apsan sapa. MaccoBoe uncno sapa. Snepusie peakuuu. Jlenenue u cunres saep. CoxpaHeHue 3apsja U MacCOBOIO YMCIIA NP SACPHBIX PEAKLMIX.
OTKpbITHE TPOTOHA M HEUTpPOHA. SAepHble cuiibl. DHEPrUs CBA3M YacTULl B siape. DHeprus cBs3u. Jledekt macc. Brinenenue sHepruu npu aeineHuu u
cuHTese saep. Mcnonp3oBanue saepHoit sHepruu. Jlo3umerpus. SnepHsiii peakrop. IlpeoOpa3oBanue BHyTpeHHel sHepruu saep B 3JIEKTPUUYECKYIO
SHEpruto. ATOMHas FHepreTuka. TepMosiiepHble peakiiuu. buonornyeckoe qeiicTBre pajgnalnu.

IIpakTnyeckas padora no reme: «Crpoenune aromay.
Bupryanbnas n1adoparopHasi padora no teme: « Tpexn 3apsisKeHHBIX YaCTHID).

V. Ctpoenue u 3Boonus BeesieHHoit

COCTaB, CTPOCHUC U MPOUCXOKICHUC Conneunoit cuctemsl. bompimme tema Comaeunoi cucrembl. Manble Tena COITHEYHON CHCTEMBI. CTpOCHI/Ie,
HU3JIYyYCHUC U 3BOJIIOIHA COJ'IHI_Ia " 3BC3/. CTpOCHI/IC U 3BoJIronus BeeneHHoM.



I1l. KanennapHo-teMaTu4eckoe JIAaHUPOBaHNe 00Pa30BaTeIbHOI MPOrpaMMBbl

«®Du3MKa B 3a1a4ax M IKcnepuMenTax» 9 kiacc. Touka Pocra

Ne Tema ypoka KoimuecTBo Hara
4acoB NPOBeEICHUs
Pazgen 1. 3SAKOHBI MEXAHUKH

1 OCHOBHBIE 3aKOHBI MEXAHUKH.

2 OTHolIEHHE ITyTeH, IPOXOIUMBIX TEJIOM 32 IOCIIEI0BATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU.

3 Pemienue 3a1a4 Ha nnepeMeleHre Tesa Mpy MPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU 0€3

HavyaJbHOU
CKOPOCTH.

4 JIBM>KEeHHE Tena IPpU JEHCTBUM CUIIBI TPEHHUS.

5 Pemenue 3ana4 Ha cuily TpeHHS.

6 DdponTanbHasA JadopaTopHasi padora Ne 1. «A3yueHue JBHKeHUS Tesla MPHU AeiiCTBHU CHJIBI
TPEHHD)

Il JIBM>KEHHE CBA3aHHBIX TEJ B BEPTUKAIBHOM MIJIOCKOCTH.

8 JIBrKEHNE CBSI3aHHBIX T€Jl B TOPU30HTAIbHOMN INIOCKOCTH.

9 Pemenue 3a1a4 Ha JBUKEHHUE CUCTEMBI CBA3AHHBIX TEJ.

10 [Ipaktuyeckoe pemieHue 3a1au: «/[BuxkeHne noja qeicTBUeM HECKOJIBKHUX CHJI: TBH)KEHUE Ha TIOCKOCTHY.

11 | ®pourtanabHas gadopaTopHas padora Ne 2. «M3yyenne ABH:KEHHsI CBA3AHHBIX TeJD».

12 |BupryaabHas nagopaTopHasi padora no reme: «M3yyeHune ABM:KeHHsI TeJ1a, GPOIIEHHOTO MO/
YIJIOM K
TOPU30HTY».

13  [Ipumeps! pemeHus 3a/1a4 110 KHHEMATHKE W JHHAMUKE .
Pasnea 2. MEXAHUYECKHUE KOJIEBAHHUSA U BOJIHBI

14  Mexanuueckue konedbanus. KonebatenbHas cuctema. Matemarnueckuit MmastHuK. Konebanus
MaTeMaTH4ecKoro MasiTHuka. CBoOoHbIe KojeOanus. CMelIeHne U aMILUTUTyIa KoleOaHui.

15 [[Ipyxunssiii mastHuk. KoneGanus npykKMHHOTO MasiTHUKA. ['apMoHMUYecKue KoneOaHusl.

16  |PemeHue 3aa4 Ha MEXaHWYECKUE KOJICOAHHSI U BOJTHBI.

17 JlaGopaTopHasi padora «3yueHue KojieOaHUI HUTSTHOTO MAsITHUKAY.
Pa3nea 3. 9JIEKTPOMATI'HUTHBIE KOJIEBAHUA U BOJIHBI

18  |OnbiTel @apanes. SIBneHUE TEKTPOMArHUTHOW UHAYKIIMH. MHTYKIIMOHHBIH TOK.

19  MaruuTHslil noToK. EnuHNMIIa MArHUTHOTO MOTOKA. [ 'eHepaTop MOCTOSHHOTO TOKA.

20  |Pemenue 3ama4 no reme: «MarHUTHBIN TOTOK.

21  [[lepeMeHHBIN AIEKTPUIECKUH TOK. [leproanyeckre n3MEHEHUS CUITbI TOKA U HAMIPSDKEHUS TTIEPEMEHHOTO

DJIEKTPUYECKOTO TOKA.
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I[eMonchaunﬂ «I/I3MepeHne XaAPaKTEPUCTUK MEPEMECHHOI'0 TOKA» Fpa(pm( 3aBUCHMMOCTH CHUJIBI
INEPEMEHHOI'O TOKa OT BPEMCHHU. Yacrora NEPEMEHHOT'O TOKA.

23 AMIUTUTYTHOE M JHCTBYIOIIEE 3HAUEHUS CUITBI TOKA U HAIpsDKeHHs*. [ eHepaTop nepeMeHHOTo TOKa.
Pemienue 3a1a4 1o teme: «AMILTUTY/IHOE U ICHCTBYIOIIEE 3HAYCHHUs CHIIBI TOKA U HANIPSDKEHUS

24 Pemenne 3a1au o reme: «DNIEKTpOMarHUTHEIE KojieOaHUs ¥ BOJIHBD. Pernenue 3aga4 mo teme
HIICKTPOMArHUTHBIE KOJIeOaHuUsI.

Pa3nen 4. CTpoenne aTtoma 4 AaTOMHOIO /Ipa

25 Pamuanus u paanoakTiBHOCTh. Anb(a-, 6eTTa- U TaMMa-u3IydcHHe.

26 IIpakTuyeckasi padora nmo teme: «CTpoeHHe aTOMa).

27 DKCHeprUMEHTAIbHBIE METOIb HAOIIOACHUS U PETUCTPALIUY HJIEMEHTApHBIX YaCTHI B sICpPHON (u3nke.
BupTtyanabnas 1a6opaTopHas padora no teme: «Tpeku 3apszKeHHbIX YaCTHID.

28 Pemenue 3anau mo teme: «Heprus csizu. Jledext macey

29 Pemenne 3aa4 o reme: « PagnoakTuBHBIE TPEBpALLICHUS.

30 Pemenue 3amau o teme: «S1aepHbie peakum.

31 Kaxoe 6uonoruueckoe aeiicTBre 0Ka3bIBaeT pajualiyisi Ha OpraHu3M.

Pazgea 5. Ctpoenue u 3Boonus Beesiennoii

32 | Cocras, ctpoenue u npoucxosxaeane CoaHeYHOH CHCTEMBL.

33 CrpoeHnue, u3nydeHue u 3Bosonus COHIIA U 3BE3I.

34 CrpoeHnue u 3Bomtonus Beenennoi.




