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AHHOTanus K pado4eii nporpamMme no npeamery «®@usuka» 9 Kiacce

Pabouas mnporpamma mo ¢usuke i1 9 Kiacca OCHOBHOW IIKOJBI pa3paboTaHa B
COOTBETCTBUHU:

1. ®epepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 oOpazoBaHUH
B Poccwuiickoit @enepanmn» (¢ u3Mm. u jom., Bery. B cuity ¢ 01.09.2020).

2. Tlacnopr HaumoHanbpHOTO TpoekTra «OOpazoBanue» (yTB. mpesumuymom CoBera mpu
[Ipesunenre P@ 1mo crTparernyeckoMy pasBUTHI0 M HAUMOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16)

3. TocynapcrBennas nporpamma Poccuiickoii @enepanuu «Pa3sutue oopazoBanus» (yTB.
[Mocranosnenuem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUH roCcyAapcTBEHHOM nporpammsl Poccuiickoit @enepanun «Pa3zButue 00pa3oBaHusM.

4. IIpodeccuonanvubiii crangapt «llemaror (memaroruueckas JesTEIbHOCTb B
JIOIIKOJILHOM, HaYaJIbHOM OOIlleM, OCHOBHOM 0OOIIeM, cpeaHeM oO0meM o00pa3oBaHUM),
(Bocriurarenb, yuurtenb)» (pea. oT 16.06.2019) (IIpuka3 MuHmcTepcTBa TpyHa U COUMAIBHOM
3ammutel PO ot 18 oktsa6ps 2013 r. Ne 544nH, ¢ u3MEHEHUAMH, BHECEHHBIMU TPHUKA30M
MunncrepeTBa Tpyaa u comzamutel PO ot 25.12.2014 Ne 11155 u ot 5.08.2016 1. Ne 422h).

5. Meroaudeckne  peKOMEHIAIMU TIO0  CO3JAaHWI0 W (YHKIUOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUAX, PACHOJIO)KEHHBIX B CEJIbCKOW MECTHOCTM M MalbIX
ropojiax, IEHTPOB O0Opa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBlIEHHOCTEH
(«Touka poctan) (YTBepXKIeHBI pacrnopspkeHHeM MUHHUCTEpCTBa MpocBenieHus Poccuiickoit
deneparun ot 12 suBapst 2021 r. Ne P-6)

6. Meroauueckie pEKOMEHIAMKA TI0 CO3MAaHWI0 ¥ (DYHKIIMOHUPOBAHHUIO  JIETCKHX
TEXHOIApKOB

«KBantopuym» Ha 0a3e o00meoOpa3oBaTeNbHBIX OpraHu3aIuii (yTB. pacrnopsHKEHHEM
MunucrepeTBa npocserienus Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4),

7. Ilporpamma ocHOoBHOTO 00Iero oopazoanusi. ®usuka. 7 - 9 kmaccel (aBTOphl: A.B.
[epoimkun, H.B. ®unonosuy, E.M. I'yrauk). ®usuka. 7-9 kiaccel: paboune mporpammbl / COCT.
®50 E.H. Tuxonona - 5-¢ uzn., nepepad.-M.: [poda, 2015. — 400c.

O06bem yueObHOTO BpeMeHH: 68 yacoB, 2 yaca B HEJICIIO.

[lporpamma  ompenenser  coaepXaHWe H  CTPYKTypy  ydeOHOro  marepuana,
MOCJIEZIOBATEIBHOCTD €T0 U3y4eHUs, ITyTH (POPMHUPOBAHHS CUCTEMBI 3HAHWH, YMEHHI U CIIOCOOOB
NeATeNbHOCTH, Pa3BUTHSA, BOCHHTAHHUSA M COLManu3anuu ydammxcs, [Ipemnaraemas mporpamma
peanu3yercs ¢ oMouIbio yueOHo-meToanueckux koMmiiekToB (YMK). YMK s kaxaoro kiacca
BKJIFOYAET: YUeOHHUK, 3aJJauHUK, METOJMUYECKUE MaTepuaibl JJs Y4YUTElNs, CaMOCTOATENbHbIE U
KOHTPOJIbHBIE palboThl, TeTpaab s JabopaTtopHbIX padoT; [lnanupyrorcst cinemyromme (HopMbl
opraHM3anuu y4eOHOTO Tpolecca: (pOHTalbHbBIE; KOJUIEKTHBHBIC, TPYNIOBEIEe; paboTa B mape;
WMHIUBUIyanbHbIe. B mpenogaBanuy npeamMera OyayTHCIIONB30BATHCS CIEIYIONINE TEXHOIOTUU U
METO/IBI: JMYHOCTHO-OPHEHTHPOBAHHOE oOyueHue; npoOieMHoe oOydeHue;
middepeHinpoBaHHOEe 00yyeHHE; TEXHOJIOTMU OOy4YeHMs Ha OCHOBE pEIICHHUS 3aJay; MEeTO]Ibl
WH/IMBUYAJIbHOTO 00yUeHMS;

OcobeHHOe 3HaueHWEe B MpenoJaBaHUM (PU3MKM HMEeT IIKOJBHBIA (PU3NYeCKU
SKCIIEPUMEHT, B KOTOPBIM BXOAAT JEMOHCTPALMOHHBIA HKCIIEPUMEHT M CaMOCTOSATENbHBIE
nabopaTopHbIe pabOTHI yJalMXCsl HA OCHOBE LU(POBOIi J1abopaTopuu.

eabro usyyeHuss (PU3UKU B OCHOBHOM IIKOJI€ SIBJISETCH:

1) B HaNpaBJICHUU JIMYHOCTHOI'O pPAa3BUTHA - BOCIIMTAHUC T'OTOBHOCTH 06yqa101111/1xc;1 K
CaMOpa3BUTUIO U CaM006pa3OBaHI/IIO Ha OCHOBC MOTHBAIlUU K 06yquI/1}0 U IIO3HAHUIO; -
(bOpMI/IpOBaHI/IC OEHHOCTH 310POBOI0 U 0e30I1acHOr0 06p8.38. JKHU3HH, IpaBUJI HHAUBUAYAJIbBHOTO N
KOJUJIEKTUBHOTO O€301acHOTO IIOBCICHUA B LIpCSBBI‘-IE).I\/'IHBIX CUTyallMiX, YI'POKAOMNX ) XU3HU U



3/I0POBBIO JIIOJIEH, MpaBWJI TOBEJIEHUS HAa TPAHCIOPTE M Ha JOporax. -BOCIIUTaHUE
yOeXAEHHOCTH B BO3MOYKHOCTH TO3HATH MPUPOJY, HEOOXOAMMOCTH PA3yMHOTO UCIOJIB30BAHUS
JOCTHIKEHUM HAYKH W TEXHOJOTHHU s JalbHEHIIero pa3BUTHS YEJIOBEUECKOTO OOIIecTBa; -
pa3BUTHE YBaXXCHUS K TBOPLIAM HAYKH M TEXHUKH, OTHOIICHUS K (PH3UKE KaK K DJICMCHTY
00111e4eIOBEUECKON KYIbTYpPHI;

2) B MeTanpeMETHOM HAlpaBJICHUH OCBOCHHWE 3HAHMH O MEXaHWYECKHUX, TEIUIOBBIX,
AJICKTPOMArHUTHBIX M KBAaHTOBBIX SIBJICHUSIX; BEIMUYMHAX, XAPAKTEPU3YIONIUX OTU SIBIICHUS;
3aKOHAX, KOTOPHIM OHH TMOJYUHSIOTCS; METOJaX HAYYHOTO TIO3HAHUS TIPUPOJILI U POPMUPOBAHUS
Ha ATOM OCHOBE MPECTABIICHUH 0 (PU3UYECKON KapTUHE MHUPA; OBJIAJICHHE YMCHHSIMHIIPOBOIUTH
HAOJIIOJICHUST TPHUPOJHBIX SBJICHUH, ONHCHIBAaTH W 0000mIaTh pE3yNbTaThl HAOIIOACHHMIA,
WCI0JIb30BAaTh MPOCTHIE HW3MEPHUTEIbHBIC TPUOOPHI I U3Yy4eHUs (PU3NUCCKUX SBIICHHIA,
MPEACTABIIATh PE3YJIBTATHl HAOMIOACHUN WM U3MEPEHUM B BHJIE TAaONHI], TPa(UKOB U BBISABISATH
Ha 9TOM OCHOBE AMITMPUYECKUE 3aBUCUMOCTH; TPUMEHATH MOJTYyYCHHBIC 3HAHUS JIJIST OOBICHEHHS
Pa3HOOOpPA3HBIX MPUPOJHBIX SIBJICHUW W TPOIECCOB, NPUHIIMIIOB JCHCTBUS BaKHEUIINX
TEXHUYECKUX YCTPOWCTB, JMJIA pelleHUus (PU3NYECKUX 3a/lad; pa3BUTHE [MO3HABATEIbHBIX
WHTEPECOB, MHTEJUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEW B TMpoliecce perieHus (Pu3ndeckux
3a/1a4 W BBIIOJIHEHHUS! HKCIIEPUMEHTAIBHBIX HUCCIEAOBAaHUM; CIIOCOOHOCTH K CaMOCTOSTEIHHOMY
MPUOOPETEHNIO HOBBIX 3HAHWU TO (U3MKE B COOTBETCTBHUU C KHU3HEHHBIMU IMOTPEOHOCTAMH U
WHTEpPECaMU; - MCIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJOTHUU JJIsl perieHuss WHPOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHCJIC: BEIYMCIICHNE, HAMMCAHUE TTUCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3TaHHUE MPE3CHTAINHN H JIp. ;

3anayu u3dyyeHus (pU3NKH B OCHOBHOI LIKOJIE SIBJISIETCS:

dopMHpOBaHUE Yy MIKOJBHUKOB OOMICYYeOHBIX YMEHWW W HaBBIKOB, YHUBEPCAIbHBIX
CIOCOOOB JIEATENbHOCTH U KIIOUEBBIX KomreTeHIui. [lpuopureramu [uisi MIKOJBHOTO Kypca
(hM3UKM Ha 3Tarie OCHOBHOTO 00IIero 0Opa3oBaHMs SBIAIOTCS (POPMUPOBAHHE METANPEAMETHBIX
KOMIIETEHI[Ui1, B TOM 4HCIIe

[To3HaBarenbHas AEATEIBHOCTD: UCTIOIB30BAHUE JJISl TO3HAHUS OKPYXKAIOLIETO MUpPa
Pa3IMYHBIXECTECTBEHHOHAYYHBIX METOIOB: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIETUPOBAHUE;

*  (QopmupoBaHue yMEHUN paznudaTh (akKThl, TUIOTE3bl, IPUUUHBI, CIEACTBUS,
J0Ka3aTeNIbCTBA,3aKOHbBI, TEOPHH;

*  npuoOpeTeHHe OMbITa BBIIBIKEHUS TUIIOTE3 AJIs1 OOBSICHEHHS U3BECTHBIX (haKTOB U
AKCIEPUMEHTAJILHOM MPOBEPKH BBIIBUTAEMbIX THIIOTES.

NudopmaniioHHO-KOMMYHUKATUBHASL I TEIILHOCTD:

*  BIJIaJIcHHME MOHOJIOTHYECKOW U Iuanoruyeckoi peusto. CrocoOHOCTh MOHUMATh TOUKY
3peHusicobeceIHIKa U IPU3HABATh MPABO Ha HHOE MHEHHUE;

*  HCIMOJb30BaHME IS PEHICHUS T03HABATEIBHBIX U KOMMYHUKATUBHBIX 3a7a4
Pa3IMYHBIXMCTOYHUKOB MH(OPMAIIHH.

Cnmcok uTepaTypsl ¢ yKa3aHueM NepedyHsi y4eOHO-MeTOAMYeCKOro odoecrne4eHus,
cpeacTBOOYYeHHUSs U 3JIeKTPOHHBIX 00pa30BaTeJbHbIX PeCypCcoB.

1. ®wusuka. 9 ki.: yueb. 11 obmeodpazopar. yupexxaenuid. / A.B. I1éppiukun, E.M.
I'yrauk M.:Jlpoda, 2019.

2. ®wuswuka. 9 kiacc: noypoussle miaaHsl no yueOHuky A.B. Ilépeimkuna, E.M. I'yTHuk
| aBt.-coct. H.JL.Ilenareituenko. — Bonrorpaa: Yuntens, 2020. — 230 c.



3. ®wsuka: 3agaunuk: 9 — 11 xi1.: Yuel. mocobue s o0mieoOpazoBar. yued. 3aBeieHUH.
— M.: poda, 1996. — 368 c.: un. — (3amaunuku «Ipodsi»).

4. @wusuka. Tecto. 7 — 9 knaccel. Kabapaun O.®D., Opnos B.A. Y4ebH. - meToa nocobue.
— 4-e u3n., crepeoturn. — M.: [lpoda, 2000. — 96 c.: u.

5. ®wusuyeckuii IKCIEPUMEHT B CpefHel Imkoie: Mexanuka. MosekymsipHas Qu3uka.
OnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: [IpocBemienue, 1989. — 255 c.: wi. — (b-
Ka yquTens (pU3mKH).

HNuTepHeT-pecypcebl:

1.bubmmoTeka — Bce o npeamery «Pusnka». — Pexxum mocrymna:
http://www.proshkolu.ru2.BusneoonsiTel Ha ypokax. — Pesxkxum mocryna: http://fizika-
class.narod.ru

3. Enunas KOJUIEKIIMST LU (POBBIX 00pa3oBaTeNIbHBIX

pecypcoB. — Pexum noctyna:http://schoolcollection.edu.ru

4. VIHTepecHBIE MaTepHaibl K ypokaM (GU3UKHU 110 TEMaM; TECTHI IO TeMaM; HarJIsiTHbIe
mocobust kypokam. — Pesxxum mocrtyna: http://class-fizika.narod.ru

5. Iudpossie obpa3oBaTenbHbIe pecypchl. — Pexxum moctyna: http://www.openclass.ru

6. OJeKTpOoHHbIE y4eOHUKU no ¢usmuke. — Pexxum  nmoctyna:

http://www.fizika.ruMHpOpMaIIOHHO-KOMMYHUKATHBHBIEC CPEIICTBA:

1.Ot1kpeITas ¢pusuka 1.1
(CD).2.KuBas ¢usuxa.

Y4yeOHO-METOIUYECKINI KOMIUIEKT
(CD).3.01 mutyra g0 nasepa 2.0 (CD).

4.  bonbmas sunukinoneaus Kupumna u Medoaus (Bce

npeameTsl) (CD).5.BurpyanbHbie 1abopaTopHbie paboThI 10 GU3HKE
(CD).
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. Tlnanupyemble pe3yJibTaThl 0CBOECHHS YU4eOHOro npeaMera «Du3uka»
Touka Pocra

JINYHOCTHBIMH pe3yJabTaTaMu o0yueHus pusuke B 9 Kiacce siBJISIOTCA:
¢ c(hOpMHPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH yUaluxcs;
¢ yOSXKICHHOCTh B BO3MOXXHOCTH TIO3HAHHSI TPUPOABI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAHMS JOCTIKCHHN HAYKW W TEXHOJIOTUH JUIs
TaTbHEHUINEeT0 Pa3BUTHS YEIOBEUECKOTO OOIIECTBa, YBAKEHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHHE K (PU3MKE KaK JIEMEHTY OOIIeYeNOBeYeCKOn
KYJIBTYPBI;
® CaMOCTOSITENIFHOCTh B TPHOOPETEHNHN HOBBIX 3HAHUI M IPAKTUIECKUX YMEHUH;
® TOTOBHOCTH K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMU U BO3MOXKHOCTSIMU;
e MOTHBAIMs 00pa30BaTEIbHOMN 1€ATENBHOCTH IIKOJIBHUKOB Ha OCHOBE JINYHOCTHO OPUEHTHPOBAHHOIO MOIX0/1a;
¢ (hopMHUpOBaHHE IEHHOCTHBIX OTHOILIEHUH APYT K APYTY, YUUTEII0, aBTOPaM OTKPBITHI U N300peTeHUi, pe3ynbTataM 00yueHusl.

MertanpeaMeTHbIMU pe3yJibTaTaMu 00ydyeHusi pusnke B 9 Kiacce siBJASIOTCH:
® OBJIa/ICHUE HaBBIKAMH CAMOCTOSITENILHOTO MPUOOPETEHNs HOBBIX 3HAHUM, OpraHU3alui y4eOHOH AesITeIbHOCTH, IOCTAHOBKH 1€JeH, IUTaHUPOBaHMUSI,
CaMOKOHTPOJISl U OLIEHKH Pe3yJIbTaTOB CBOEH AEATEIbHOCTH, YMEHUSIMU MPEIBUACTh BO3MOXKHBIE PE3Y/IbTAThl CBOMX JCHCTBHIA;
® [MOHUMAaHUE Pa3INYUil MEXIy MCXOJHBIMHU (PaKTaMHM U THUINOTE3aMH Uil UX OOBSCHEHUS, TEOPETUYECKUMH MOJEISMU U PEaJbHBIMU OOBEKTaMH,
OBJIaJICHUE YHUBEPCAIBHBIMH YYEOHBIMH JCUCTBUSAMU Ha MPUMEpPAX TUIOTE3 IJIsi OObSICHEHUS U3BECTHBIX (DAKTOB M 3KCIIEPUMEHTAIBHON MPOBEPKU
BBIJIBUTAEMBIX TUIIOTE3, pa3pab0TKHU TEOPETUUECKUX MOJIETeH MPOLIECCOB WM SBIICHUI;

e (GopMHpOBaHHE YMEHHI BOCIPUHUMATH, NepepadaThiBaTh M MPEAbIBIATE HHPOPMAIMIO B CIOBECHOW, OOpa3HOW, CHUMBOJIMYECKOW (opmax,
aHAJIM3UPOBaTh U TepepadaThiBaTh MOJIYUYEHHYI0 MH(QOpPMAIMIO B COOTBETCTBUU C IOCTABJICHHBIMHM 3a/ladyaMH, BBIAEISATH OCHOBHOE COJCpIKAHHE
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha MOCTABJIICHHBIE BOIIPOCHI U U3JIaraTh €ro;
e MpUOOpETeHHE OIbITa CAMOCTOSITEILHOTO MOMCKA, aHaiM3a M O0TOOpa MH(OpPMAIMK C HCHOJb30BAHHWEM pAa3IMYHBIX HCTOYHHKOB M HOBBIX
MH(OPMALMOHHBIX TEXHOJOTUH JJISl PEeLICHUs TO3HABATEIbHBIX 33/1a4;
® pa3BUTHE MOHOJIOTUYECKOM M AMANOTUYECKOW pedd, YMEHHS BBIPa)KaTh CBOM MBICIU U CIOCOOHOCTH BBICIYIIMBATH COOECEIHHMKA, TOHUMATh €ro
TOYKY 3pEHUS, IPU3HABATH MIPABO JPYroro YeIoBeKa Ha MNHOE MHEHUE;
® OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYAIUSAX, OBJIAICHUE IBPUCTUUECKIMHI METOIaMU peLIeHUs PoOieM;
e dopMupoBaHue yMEHUU pabOTaTh B TPYIIE C BHIMOJHEHHUEM PA3IUYHBIX COIMAIBHBIX POJEH, MPEICTaBIATh U OTCTaWBAaTh CBOM B3IUIAIBI U
yOexXIeHUs, BECTU JUCKYCCHIO.

IIpenmeTHbiMu pe3ysibTaTamu 00ydeHus gusuke B 9 Kiacce siBJISIIOTCH:
e (opmupoBaHMEe NpPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M U I03HABAaEMOCTHM SIBJICHUH MpPHUPOJbI, 00 OOBEKTHBHOCTH HAYyYHOTO 3HAHHS;, O
cUCTeMOOoOpa3yromiei poyin (pU3UKK Ui pa3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTU; HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa
M3YYEHHUS OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

¢ 3HAHUA O HPUPOAC BaKHEMIIIUX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI OKpyXKarouero Mupa U NOHMMAHUC CMBICIIA (I)I/I3I/I‘-ICCKI/IX 3aKOHOB, PACKPBIBAIOUINX CBA3b
HU3YUCHHBIX HBHCHHﬁ;

L4 (I)OpMI/IpOBaHI/IC NEPpBOHAYAJIbHBIX HpeI[CTaBHeHI/Iﬁ (O (bH3H“ICCKOfI CYIIHOCTHU SIBIICHUI pupoO bl (MeXﬁHI/I‘-ICCKI/IX, TCIIJIOBBIX, 3JICKTPOMAIrHUTHBIX U
KBaHTOBLIX), BUaX MaTCpuu (BCH_IGCTBO n HOJ'Ie), JABHKCHHUH KaK crocooe CyHIECTBOBaHUA MAaTCpHU; YCBOCHHUC OCHOBHBIX uaeun MEXaHWKHU, aTO MHO-
MOJICKYJIAPHOIO Y4YCHHA O CTPOCHHUHU BCHICCTBA, 3JICMCHTOB JJICKTPOAWMHAMHUKU U KBAaHTOBOM (I)I/I3I/IKI/I; OBJIaJICHHE MOHSITHHHBIM amnrmaparoMm Hu



CHUMBOJIMYECKUM SA3BIKOM (1)I/ISI/IKI/I,

¢ YMCHHA I10JIb30BATLCA MCTOAAMU HAYYHOTI'O UCCIICAOBAHUSA SIBJICHUH npupoabl, IPOBOIUTDL HaGJHO,HGHI/I}I, ITaHUPOBATH U BBITIOJIHATH SKCIICPUMCHTBI,
o0OpabaTbIBaTh pE3yNbTaThl HM3MEPEHH, TNPEACTABIATH PE3yAbTaThl M3MEPEHHH C TOMOLIbI0 TaOmuI, TpapukoB U (Gopmya, oOHAPYKUBATH
3aBUCHUMOCTHU MCKAY (bI/I?J/IquKI/IMI/I BEiIM4YnHaMU, OOBICHATH IMOJTYYCHHBIC PC3YJIbTAThl U JCJIaTh BBIBOABI, OLCHUBATH I'PAHUIBL HOI‘pCHIHOCTGfI
pe3yJIbTaTOB U3MEPEHUI;

® YMEHHSI IPUMEHATHh TEOPETUIECKHE 3HAHMS IO (PU3UKE HA TPAKTHKE, peliaTh PU3MYECKHe 3aJja9i Ha IPUMEHEHHE TIOJTyYEeHHBIX 3HAHUMH;

® YMEHHUS U HABBIKU MPUMEHSTH MOJyYE€HHBIE 3HAHUS JUIsl OOBSCHEHUS IPUHIIUIIOB JAEHCTBUS BaXKHEUIINX TEXHUUYECKUX YCTPOMUCTB, (paboThl) MaIIMH
1 MCXaHU3MOB, CPCACTB NCPCABUIKCHUA U CBA3HU, OBLITOBBIX HpI/I60p0B, MPOMBIINIJICHHBIX TCXHOJOTHMYCCKUX IMPOLUECCOB, PCIICHUSA MMPAKTUUCCKUX 3aa4
TOBCETHEBHOMN JKU3HHU, 0OecreueHusi 0€30MacHOCTA CBOEH KU3HU, PAllMOHATBHOTO MPHUPOIOTNOIB30BAHMUS U OXPaHbl OKPYXKAIOIIECH CPEJbl; BIUSHUSI
TEXHUYECKUX YCTPOUCTB Ha OKPYKAIOILIYIO CPELY;

® OCO3HAHHUEC BO3MOXXHBIX IPUYHNH TCXHOTCHHBIX U OKOJIOTHYCCKUX KaTaCTpO(i).

® OCO3HAaHHEC HCO6XOHI/IMOCTI/I IIPUMCHCHUA )IOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I M TEXHOJIOTHH JJI palflMOHAJIBHOT'O IMTPUPOA0II0JIE30BaAHMA,

® OBJIAJICHUE OCHOBaMM 0€e30I1acCHOTO HCIIOJIb30BAHUS €CTECTBEHHBIX U HCKYCCTBCHHBIX JJICKTPHUYCCKHUX W MAarHUTHBIX noneﬁ, SJICKTPOMArduTHLEIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHM3HPYIOIIUX H3Iy4eHUH BO M30€XaHHWE WX BPEJAHOTO BO3JCHCTBHUS Ha OKPYXKAIOIIYIO Cpeay U
OpraHM3M 4YeJIOBeKa;

e (hopMHpoBaHHE YOEXKICHUS B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBIICHUN PUPOJIbI, B 00BEKTUBHOCTH HAYYHOTO 3HAHMUS, B BBICOKOM IIEHHOCTH
HAayKH{ B pa3BUTHUU MAaT€PUAIBHONW U TYXOBHOMW KYJIbTYpPHI JIOJIEH;

® pa3BUTHE TEOPETUYECKOIO MBIIUIEHUS HAa OCHOBE (OPMUPOBAHUS YMEHHUH YyCTaHAaBIUBATh (PAKTHI, pa3avyaTh MPUYUHBI U CIEJICTBUS, CTPOUTH
MOJIENU U BBIIBUTATh TUIIOTE3bl, OTHICKUBATh U (POPMYIUPOBAThH JOKA3aTEbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOJUThH U3 AKCIIEPUMEHTAIbHBIX (DaKTOB U
TEOPETUYECKUX MoJeNell GU3nYeCcKue 3aKOHbI;

® Dpa3BUTHE YMEHHUs I[UIAHUPOBATh B IOBCEIHEBHOM JKU3HU CBOM JCHCTBUSA C IPUMEHEHHMEM MOJYyYEHHBIX 3HAHUU 3aKOHOB MEXAHMKH,
AJIEKTPOAUHAMUKH, TEPMOJIMHAMUKHU U TEIUIOBBIX SBJICHUH C 1IENIbI0 COepEeKEeHHUsI 310POBbSI;

¢ (hopmupoBaHUE MPECTABICHUN O HEPALMOHAILHOM HCIOJb30BaHUU MPHUPOJIHBIX PECYPCOB U DHEPIHM, 3arps3HEHUU OKpYKAloIIeW cpeabl Kak
CJIE/ICTBHE HECOBEPILIEHCTBA MAILIUH U MEXaHU3MOB.

® KOMMYHHUKATUBHbIE YMEHUS: IOKIIAbIBAaTh O pe3yJIbTaTaX CBOEr0 UCCIEAOBAHMS, yYaCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI,
WCIIO0JIb30BAThH CIIPaBOYHYIO IuTepaTypy u Ipyrue HUCTOYHUKU uH(popMaLUu.



BbinycKHMK HAy4yuTcsi: cOOMIOAaTh NpaBwia OE30MAaCHOCTH M OXpaHbl TpyAa NMpH paboTe ¢ yd4eOHbIM M JTAaOOPaTOPHBIM 00OPYAOBAaHUEM;
MOHUMAaTh CMBICI OCHOBHBIX (H3MYECKUX TEPMHHOB: (HU3MUECKOE TeJo, (u3nyeckoe sBIIeHHE, (HU3MUECKas BEIUYMHA, CIUHHILI HW3MEPEHUS;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (HPU3NIECKUX METOIOB; aHATM3UPOBATH OT/CIIFHBIC ATAIBI TPOBEACHUS UCCICIOBAHUN U
WHTEPIPETUPOBATh PE3yIbTAThl HAOIIOJCHUN U ONBITOB; CTABUTH OIBITHI IO MCCIIEAOBAHUIO (PH3UUECKUX SBICHUH WM (U3NIECKUX CBOWCTB Tenl 0e3
WCTIOJIb30BAHUS PAMBIX U3MEPEHHIA; TPH 3TOM (OPMYIMPOBATH MpolieMy/3anady y4eOHOTO SKCIIEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyIOBaHUS; IPOBOJUTH OTIBIT U (POPMYIIMPOBATEH BHIBOIBI.

[Ipumeuanue. [lpu npoBeneHun HcciaenoBaHUS (PUINYECKUX SBICHUI HW3MEpPUTENbHbIE NMPUOOPHI HCIONB3YIOTCA JIMIIb KaK JaTYUKU U3MEPEHHS
(¢u3nyecKux BEIUMYMH. 3alKCU NOKa3aHUM MPSMBIX U3MEPEHUN B 3TOM cilyyae He TpeOyeTcs MOHMMATh POJb SKCIEPUMEHTa B MOJYyYEHMM Hay4yH oM
nH(popMaluy; TPOBOAUTH MpsIMble M3MEPEHUs (PU3MUECKUX BEJIMYHMH: BPEMs, PAacCTOSHHE, Macca Teina, o0beM, cCujla, TeMIeparypa, arMocgepHoe
JIaBJICHNE, BIAXXHOCTb BO3/lyXa, HaNpsyKEHUE, Cuila TOKa, paJualloOHHBIM (OH (C KCIOJIb30BAaHHMEM J03MMETpa); MPU 3TOM BBIOMPATH ONTUMAJIbHbBIN
Croco0 U3MepeHus U UCIO0Ib30BaTh MPOCTEUIIINE METOAbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUI.

[Ipumeuanue. JlroGas ydyeOHas mporpaMma JOJKHA OOECleyuBaTh OBJIAJICHHE MPSIMBIMU H3MEPEHHUSIMH BCEX IEPEUYUCICHHBIX (PU3NUYECKUX
BEJIMYMH. MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYMH C HCIHOJIb30BAHUEM MPSMBIX H3MEpPEHUI: NpHU STOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBAaTh PE3YyNbTAThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHMX BEIMYMH B BUJAE TAONWI U IrpadUKOB, Je1aTh BBIBOABI MO PE3ylbTaTaM
WCCIIEIOBAaHUS; IPOBOJAUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIMYMH: MPH BBINOJIHEHWU WM3MEPEHHI COOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY,
clenys NPEAOKEHHONM MHCTPYKLIMM, BBIYHCIATH 3HAYCHUE BEIMYMHBI M aHAJIW3UPOBATh IIOJIYYCHHBIE DPE3YNbTAaThl C Y4E€TOM 3aJaHHOM TOYHOCTU
U3MEPEHUH; aHAJIM3UPOBATh CUTYALlUU NMPAKTUKO-OPUEHTHPOBAHHOIO XapakKTepa, y3HaBaTh B HUX MPOSIBICHHE M3YYEHHBIX (U3NYECKUX SBICHUH WIIU
3aKOHOMEPHOCTEH M NPUMEHSTh HMEIOIIMECs 3HaHWS Ui MX OOBSCHEHMs; NMOHUMATh NPUHLMIBI AECHCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX
YCTPONCTB, YCIOBHUS UX 0€30I1aCHOTO MCIMOJIb30BaHMS B MOBCEAHEBHOM *H3HH; MCIIOJIb30BaTh NPH BBIIOJHEHUU Y4E€OHBIX 3a/lad HAay4HO -NOMYJISIPHYIO
JIUTEpaTypy 0 pU3MUECKUX ABICHUSX, CIIPAaBOYHbIE MaTepuasbl, pecypchl IHTepHeT.

BbINyCKHHUK IOJYYUT BO3MOKHOCTh HAYYUTBLCSA: OCO3HABATh LIEHHOCTh HAYYHBIX MCCIEIOBAaHUN, poib (PU3MKKU B paCIIMPEHUH MPEICTaBICHUN
00 OKpy’KarollleM MUpPE U €€ BKJIaJ B yIy4llIeHUEe KauecTBa )KU3HU; UCII0Ib30BATh IPUEMBI TOCTPOEHUS (PU3MUECKUX MOJIesIeH, TIOUCKa U (OPMYIUPOBKU
JI0Ka3aTeNbCTB BBIJIBUHYTHIX TMIIOTE3 U TEOPETUUECKHX BBIBOJOB HAa OCHOBE AMIIMPHUYECKU YCTAHOBJIEHHBIX (DAKTOB; CPaBHUBATh TOUHOCTb U3MEPEHUS
(GU3nYeCcKUX BEJIMYMH 110 BEJIMYMHE MX OTHOCHUTENBHOW MOTPEHIHOCTH MPH MPOBEACHUU IPAMBIX U3MEPEHMI; CAMOCTOATENBHO MPOBOAUTH KOCBEHHBIE
U3MEPEHUsl M UCCIIe0BaHUs (PU3NYECKUX BEJIUYMH C UCIOJIb30BAaHHEM DPA3JIMYHBIX CIIOCOOOB M3MEpeHMs (DPU3NYECKUX BEJIMYMH, BBIOMPATh CPE/ICTBa
U3MEPEHHUs ¢ yIeTOM HEOOXOJMMOM TOUYHOCTH M3MepeHuil, 000CHOBBIBATh BBIOOP criocoba M3MepeHus, aJlekBaTHOTO MOCTaBJICHHON 3ajaue, IPOBOIUTh
OLIEHKY JIOCTOBEPHOCTH IIOJIydEHHBIX pPE3yJbTaTOB; BOCIPUHMMATh HHOPOpMalMI0  (PU3MYECKOrO  COAEp)KaHUS B  HAYYHO-TIOMYJISPHOU



TUTEpaType U CPEICTBaX MacCcOBOM WH(OpMANWU, KPUTHYECKH OILCHHWBATH IMOJYYCHHYIO HH(DOpPMANHIO, aHAIM3HPYS €€ COJCp)KaHWEe W JaHHBIE 00
WCTOYHUKE WH(POPMAIUH, CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHUS O (PM3UYECKHUX SBJICHUSX HA OCHOBE HECKOJILKMX MCTOYHUKOB
nH(OpPMAIIUN, COTIPOBOKIATH BEICTYIUICHHUE NIPE3CHTAIIMCH, YIUTHIBAast 0COOCHHOCTH ayTUTOPUU CBEPCTHUKOB.

Mexannuyeckue siBJaeHHUs

BbInycKHUK HAYYHMTCSI: PACIIO3HABATh MEXaHUUYECKHUE SIBIICHUS M OOBSCHATh HA OCHOBE MMEIONIMXCS 3HAHWNM OCHOBHBIE CBOWMCTBA WJIA YCIIOBHS
MPOTEKAaHUsSI DJTUX SBJICHUM: pPABHOMEPHOE U HEPABHOMEPHOE JBWKEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBIDKECHHUE,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JIBIKEHHS, CBOOOJHOE MaJeHHE TeJ, PAaBHOMEPHOE IBIKCHHUE MO OKPYKHOCTHU, WHEPIUS, B3aUMOJCHCTBUE TEII,
peaKkTUBHOE JBHKEHUE, TIepeiaya AaBJICHUS TBEPABIMU TEJIaMHU, KUIKOCTIMU U ra3zamu, aTMOcepHOe JTaBJeHUE, TUTaBaHUE TeJ, PABHOBECHE TBEPJIBIX
TeJ, UMEIOIINX 3aKPEIJICHHYIO OCh BpallleHUs], KoiebaTeIbHOe JIBIKEHHE, PE30HAHC, BOJIHOBOE JIBIJKEHHE (3BYK); OMKMCHIBATh U3YUYCHHBIE CBOMCTBA TEI
Y MEXaHUYECKHE SBJICHUS, UCTIOIB3Ys (PU3NYECKUE BEIIMUUHBI: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, TIEPHOT 0OpaIlieHus, Macca Teja, MIOTHOCTh
BEIlleCTBa, Cwia (CUja TSKECTH, CHJIAa YIPYTOCTH, CUJIa TPEHHUs), JaBJIEHWE, WUMITYJIbC TeJjla, KUHETHUYECKas SHEPrus, MOTEHIUMAIbHAs DSHEPTHS,
MexaHu4ecKkas paborta, Mexanudeckass MmoniHoctb, KIIJ[ mpu coBepiiennn paboThl ¢ MCIIOIB30BAHUEM MPOCTOTO0 MEXaHM3Ma, CUJjla TPEHHUsS, aMIUTUTY/Ia,
MepuoJ W YacToTa KoJeOaHW#, JUIMHA BOJHBI M CKOPOCTh €€ PAacIpOCTPAHCHHs; MPU OINUCAHWU TPABWIHHO TPAKTOBATH (PU3MUECKHH CMBICIT
WCIIOJIb3YeMbIX BEITUYNH, UX 0003HAUYCHMS] U EAUHUIIBI U3MEPEHUs, HAaXOAUTh (OPMYIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIUYHUHY C JPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaAUCHUE (PU3NUECKON BEIMYMHBI; aHAJTM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKUE SIBJICHUS U MPOIIECCHI, UCTIOIB3YsI (PU3UUIECKUE
3aKOHBI: 3aKOH COXpPaHEHUsS YHEPTHHU, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIAI CYTIEPIIO3UIINN CHJI (HAX0XJICHUE paBHOJACHCTBYomIei cubl), I, 1T u 111
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs UMIYNbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpH 3TOM pPa3InyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M €ro MaTeMaTH4eCKOe BBIPa)KEHHE; pa3jnyaTh OCHOBHBIE NMPU3HAKH M3YyYEHHBIX (DPM3MUECKUX MOJeJei: MaTepuaabHas TOYKa, MHEepLUalIbHas
CHCTEeMa OTCYETa; pellaTh 3aJaui, UCIOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIUIT CYTIEPIO3ULIUN
cun, I, IT u III 3akonpl HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumesna) u GopMyIibl, CBA3bIBAOIIKE HU3HICCKUE
BEJIMYMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, MIIOTHOCTh BEIECTBA, CUia, JAaBJIEHUE, UMITYJIbC Tea, KUHETUYECKash SHEPrus, MOTEHIHAIbHAS
SHeprus, MexaHuueckas pabota, Mexanuueckas MoIHocTh, KIIJ] mpocTtoro Mexanusma, cusa TpeHHs CKOJbKEHHs, KOAPGOUIUEHT TPEHHsI, aMIUIUTY/ I,
MEepPUOJ U YacTOTa KoJIeOaHU, JJIMHA BOJHBI U CKOPOCTb €€ PaclpOCTpaHEHMs): Ha OCHOBE aHallM3a YCJIOBHS 3aJaud 3alUChIBaTh KPaTKOE YCIOBHE,
BBIACIATh (PU3MUECKHUE BEJIUYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JUIsl €€ PELICHHs], POBOJUTH PAcUeThl U OLIEHUBATH PEAIbHOCTh MOJYYEHHOIO
3HaYeHUS PU3NYECKON BETUUHHBI.

BhInyCKHHUK MOJYYHT BO3MOKHOCTH HAYYHTBHCS: HCIIOJIb30BAaTh 3HAHUS O MEXAaHMUYECKUX SIBJICHUSX B MOBCEIHEBHOM KU3HU Ui 00eCIeYeHUs
0€30MacHOCTH MpH OOpalleHud C MpUOOpaMH U TEXHUYECKHMMH YCTPOMCTBAMH, Ui COXPaHEHUS 370POBbS U COONIOACHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpefie; MPUBOIUTH IPUMEPHI IPAKTUUYECKOTO UCIIOIBb30BaHUs (PU3UUYECKUX 3HAHUNA O MEXaHUYECKHUX SBJICHUAX U (PU3NUECKUX
3aKOHAX; MPUMEPHI UCTIOIB30BaHUSI BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUU; IKOJOTUYECKUX TOCIEACTBUN HUCCIEOBAHUS KOCMUUYECKOTO MPOCTPAHCTB;
pa3nuyaTh TPaHMIBI MPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB, MOHUMAaTh BceoOHuil xapakTep (yHIaMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHUYECKON SHEPIHH, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH BCEMUPHOTO TITOTEHHUS) U OIPAHMYEHHOCTh HCIOJIB30BAHUS YAaCTHBIX



3aKOHOB (3akoH ['yka, ApxuMezna u Jp.); HAXOJUTh aJCKBaTHYIO NIPEUIOKEHHOM 3aJaue (GU3UYECKyI0 MOJEIb, Pa3pelars npodieMy Kak Ha
OCHOBEUMEIOIINXCS 3HAHUM 110 MEXAHUKE C MCII0JIb30BAHUEM MaTEMaTHUYECKOI0 anmnapara, Tak v IpHU MOMOIIY METOJ0B OLICHKH.

JJIeKTprYecKre U MATHUTHBIE SIBJICHUS

BbInycKHUK Hay4YHMTCSl: paclo3HaBaTh 3JIEKTPOMAarHUTHbBIE SIBJIEHUS M OOBSACHATH HAa OCHOBE MMEIOLIMXCS 3HAHUNW OCHOBHBIE CBOWMCTBA WIIU
YCIIOBHUS NMPOTEKAHUSI 3TUX SIBJICHUMN: DJIEKTpHU3alMs TeJl, B3aUMOJIECHCTBUE 3apsi/iOB, DJIEKTPUUECKUNH TOK M €ro AeMcTBUs (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE), B3aUMOJIEHCTBHE MAarHUTOB, JEKTPOMArHUTHAs WHIYKLHUS, ACWCTBHE MAarHUTHOTO IOJS HAa IPOBOJHUK C TOKOM M Ha JABWKYILYHOCS
3apsSOKEHHYI0 YacTHUIly, AEMCTBHE AJIEKTPUYECKOTO MOl Ha 3apsDKEHHYIO YacTHIly, SJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE paclnpoCcTpaHEeHUe
CBETa, OTPa)XCHHE M IMPEJIOMJIEHUE CBETa, JUCIIEPCUSI CBETA. COCTABJISATH CXEMbI IEKTPUYECKUX ILENel C MOoCie[oBaTeIbHbIM M MHapalieIbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUYEHUS JIEMEHTOB JIEKTPUUECKUX Ilenel (MCTOYHUK TOKa, KIII04, PE3UCTOpP, PeocTaT, JIaMIIouKa,
aMIepMeTp, BOJBTMETP). UCMOJIb30BaTh ONTHUYECKHE CXEMbl JUIsl TIOCTPOEHHUS M300paK€HHI B IUIOCKOM 3€pKaje M coOMparouieil JIMH3e. OMHCHIBATH
M3Y4YECHHBIE CBOICTBA TENl W AJIEKTPOMArHUTHBIE SIBICHUS, UCHOJB3YS (DU3MUECKHE BEIWYMHBI: AJIEKTPUUYECKUM 3apsijl, cuja TOKa, 3JEKTPUYECKOe
HanpspKeHHe, DJIEKTPUYECKOE COMPOTHBJICHHE, YIEIbHOE COMPOTHUBICHHME BEIECTBA, PadOTa 3IEKTPUYECKOTO TMOJIs, MOIIHOCTh TOKa, (HOKyCcHOE
paccTosiHMEe W ONTHYECKas CHUJa JIMH3bl, CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPU OMHCAHUU BEPHO TPAKTOBATh
(bu3nyecKuil CMBICI HUCMOJb3YEMbIX BEJIWYUH, UX O0O3HAUEHHUS U €IMHHUIBI U3MEPEHHUS; HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME NAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMM BEJIMYMHAMU. aHAJU3UPOBATH CBOMCTBA TEJ, AJEKTPOMArHUTHBIEC SIBJICHUSI U MPOLIECCHI, UCTOIb3Yd (PU3MUECKUE 3aKOHBI: 3aKOH
COXPaHEHHUs AIIEKTPUYECKOro 3apsna, 3akoH Oma Juis ydacTka nenu, 3akoH /DxoymnsJleHna, 3akoH NMPSMOJMHEWHOTO pacHpOCTpaHEHUs! CBETa, 3aKOH
OTpa)XeHMsI CBETA, 3aKOH MPEJOMJICHHS CBETA; MPH 3TOM pa3linyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA M €r0 MaTeMaTUYeCKOe BhIpaKEHHUE. MPUBOAUTH
MpUMEPbI TPAKTUUECKOTO UCHOIb30BaHUS (PU3MUECKUX 3HAHUI O 3JIEKTPOMArHUTHBIX SBJICHUSAX PElIaTh 3a/1a4M, UCIIOJNIb3Ys (pr3nueckue 3aKOHbl (3aKOH
Owma juig ydacTka 1en, 3akoH Jlxoyns - JleHna, 3akoH NpSMOJIMHEHHOTO PaclpoCTpaHeHHs CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH MPEIOMIICHUS CBETA)
u  Qopmynbl, CBs3bIBalOIIMe (U3UYECKUE BEIMYMHBI (CHJIa TOKa, JJIGKTPUYECKOE HAampsHKEHHe, OJIIEKTPUYECKOe CONPOTHBIICHHE, YIENbHOE
COMPOTHBIIEHUE BelIeCTBa, paboTa 3JIEKTPUYECKOTO TOJIs, MOUIHOCTh TOKa, (OKYCHOE paccTOsHHE M OINTHYecKas CHJla JIMH3bI, CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YAaCTOTa CBETa, (JOPMYIIBI pacyeTa 3JIeKTPUUECKOTO COMPOTUBIICHHSI TIPU MOCIIEOBATEIFHOM U MapajlieIbHOM
COEIMHEHUH MIPOBOJIHUKOB): HA OCHOBE aHallM3a YCIIOBUS 33/1a4M 3alHChIBAaTh KPAaTKOE YCIOBUE, BBIICTATH (PU3MUECKHUE BEINYNHBI, 3aKOHBI U (JOPMYITBI,
HE0OXO0IUMBIE IJIs €€ PEIICHHs], TPOBOAUTH PACUETHI U OLIEHUBAThH PEATbHOCTh MOJTYYEHHOTO 3HAaUeHHs (PU3NUECKON BEIHMYHHBI.

BbINyCKHUK MNOJYYUT BO3MO:KHOCTH HAYYMTBCS: HCIOJIb30BAaTh 3HAHUA 00 SJICKTPOMArHUTHBIX SBJICHHUSIX B IOBCEIHEBHOW JKM3HH JUIS
oOecrieyeHnss 0€30MACHOCTH NpU OOpallleHud ¢ NpUOOpaMU U TEXHUYECKHMMM YCTPONCTBAMHM, JUI COXPAaHEHMs 30pPOBbs U COOJIOAECHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOLIEH Cpelie; MPUBOAUTH IIPUMEPH] BIHSAHUS IEKTPOMAarHUTHBIX M3JIy4EHHM Ha KMBbIE OpraHU3MBI;, pa3jindarb
I'PaHUIBl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOHIMH XapakTep (yHJaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsijia) U OrPaHMYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMma Juis ydacTka Lenu, 3akoH JDxoyns-JleHna u ap.); UCIONb30BaTh MPUEMBI
MOCTPOEHUSI PU3UUECKUX MOJENEH, MoUcKa U (POpMYIMPOBKHU JOKA3aTEIbCTB BbIIBUHYTHIX THIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE AMITUPUUYECKH
YCTaHOBJICHHBIX (DAaKTOB; HAXOJUTh AJEKBATHYIO NMPEIT0KEHHOH 3a/1aue (PU3NYECKYI0 MOJIeIb, pa3pelaTh NpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH
00 3JIEKTPOMArHUTHBIX SABJIECHHUSIX C UCHOJIb30BAHUEM MAaTEMATUYECKOI'0 amrnapara, Tak U Py MOMOIIN METO/I0B OIICHKH.



KBanToBbie ABIICHUS

BbINyCKHUK HAYYUTCSI: PAcIiO3HABaTh KBAHTOBBIC SIBJICHUS W OOBSICHATH HAa OCHOBE MMEIONIUXCS 3HAHWA OCHOBHBIC CBOWCTBA WJIM YCIOBHS
MPOTEKAHUS ITUX SIBJICHUM: €CTECTBEHHAs! M UCKYCCTBEHHAS PAJHOAKTUBHOCTb, O-, 3~ U Y-U3JIy4€HHs, BOSHUKHOBEHUE JIMHEHYATOTO CIEKTPa U3JIyYCHUS
aToOMa; ONHUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, MCTOJB3Ys (PU3NUYECKHE BEIMYMHBI: MAacCCOBOE YHMCJIO, 3apsI0BOE YHMCIO, MEPUOJ IMOoJypacnaja,
9Heprusi (POTOHOB; MPU ONMUCAHWH TPABHIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMBIX BEIHYWH, WX OOO3HAYCHHS M CAMHHIIBI W3MEPEHUS;
HaxXOJUTh (OPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DH3UYECKYI0 BEIMYMHY C JPYTMMH BEIHMYMHAMH, BBIYHCIATH 3HAUYCHUE (PH3UYCCKONW BEIMYUHBL
aQHAIM3UPOBATh KBAHTOBBIE SIBICHUS, UCIOJB3Ys (PU3NUYECKHE 3aKOHBI M TOCTYJIAThI: 3aKOH COXpPAHEHHUS SHEPTUH, 3aKOH COXPAHEHUS IICKTPUUECKOTO
3apsiga, 3aKOH COXPaHEHHS] MacCOBOTO YHCIA, 3aKOHOMEPHOCTH H3JYyYEHHsS] M TOTJIONMIEHWS CBETa aTOMOM, IpPU 3TOM pa3javvaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA M €70 MaTEMaTUUECKOE BRIPAKECHHE; pa3IMdaTh OCHOBHBIE IPU3HAKH TUIAHETAPHON MOJIETTH aToOMa, HYKJIIOHHOW MOJIeNTd aTOMHOTO
siipa; MPUBOJAWTH TPUMEPHI MPOSBICHUS B MPUPOAEC U MPAKTUYECKOTO MCIOJIB30BAHUS PAJHMOAKTUBHOCTH, SAEPHBIX M TEPMOSAEPHBIX pPEAKIIHIM,
CIIEKTPAJIbHOTO aHAJIMN3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYUYHMThCSI: MCIOJIB30BATh TOJyUYE€HHBIE 3HAHUS B MMOBCEIHEBHOMN JKM3HU TIPU OOpaIieHnu ¢ mpudopamu u
TEXHUYSCKUMH YCTPOUCTBAMHU (CUCTUYMK HOHU3HMPYIONIMX YaCTHUIl, JO3UMETP), Ui COXPAaHEHUsS 3J0POBbS M COOIIOJACHUS HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPY)KAIOIIEH Cpelie; COOTHOCUTh DHEPTHUI0 CBSI3M aTOMHBIX sjiep C e(PeKTOM Macchl; MPUBOIUTH MPUMEPHI BIHSIHUS PaTAOAKTHUBHBIX
W3JIyYEHH Ha JKUBBIE OPraHU3MBbl; MOHUMATh MPUHIMI ACHCTBUS JO3UMETpPA M Pa3jinyaTh YCJIOBHUS €r0 HMCHOJIb30BAHUS; MOHUMATh YKOJOTHYECKHE
MpoOJIeMbl, BO3HHUKAIONIME TIPU MCIOJb30BAaHUM AaTOMHBIX DJEKTPOCTAHIIMNA, W TYyTH pEHIeHUs 5STUX MpoOJeM, IMEepPCIEeKTHBBl HCIOJIb30BAHUS
YIPaBIISIEMOTO TEPMOSIIEPHOTO CUHTE3A.

JieMeHTbI ACTPOHOMMHU

BbIMyCKHUK HAYYMTCS: YKa3bIBaTh Ha3BaHUs IUIaHET COJHEYHOW CUCTEMBbI; pa3iMdyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BPAILICHHS 3BE3IHOTO
HeOa, aerxeHus JIyasl, CoJIHIIA ¥ TUTAHET OTHOCUTENIBHO 3BE3/l; TOHUMATh Pa3Iudusi MEXy TeTHOIICHTPUYECKON U T€OIICHTPUYECKONW CHCTEMaMU MHPA;

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYMTBHCSI: YKa3bIBaTh OOIIME CBOMCTBA M OTJWYMS IJIAHET 3€MHOW T'PYIIBI M TUIAHET-TUTAHTOB; MaJIbIX
Ten COJIHEYHOM CHCTeMbI M OOJBIIMX IUIAHET; IMOJIb30BAaThCA KapTOW 3BE3JHOTO HeOa NMpu HAOMIOACHHSAX 3BE3AHOTO Heba; pa3inudaTb OCHOBHBIC
XapaKTEPUCTHKHU 3Be3] (pa3Mep, I[BET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/Ibl C €€ TEMIIEpaTypOil; pa3inyaTh TUIIOTE3bI O MPOUCX0kaeHnH COTHEUHOU
CHCTEMEL.



Conepxanue TeM yuebnoro npeamera «dusuka» Touka Pocra

Ne Ha3Banue TeMbl Kouun4yecTBo
4acoB

1 3aKOHBI B3aUMOJICHCTBUS U ABUKEHUS TEI 25
2 MexaHnnyeckue KojieOaHusl U BOJIHBL. 3BYK 7
3 DNEKTPOMAarHUTHBIE SIBJICHUS 17
4 CrtpoeHue aToMa U aTOMHOTO sijipa 14
5 Crtpoenue u 3Bosronus Beenennoit 5

Bcero 68

|. 3akoHbI B3auMoOIeliCTBUS M IBUKeHUsI TeJ. (25 yacoB)

MarepuanbHas touka. Tpaextopusi. Ckxopocts. Ilepememnienne. Cucrema otcuera. OmnpeneneHue KOOpAMHATHI JABIDKYLIEro Tena. ['paduku
3aBUCHUMOCTH KHHEMATHYCCKUX BCJINMYHMH OT BPEMCHHU. HpS[MOJ'IHHGfIHOG PAaBHOYCKOPECHHOC IBWKXCHHUC. CKOpOCTB PaBHOYCKOPECHHOTO JBHKCHMUA.
[lepemenienue npu paBHOYCKOPEHHOM JABMXeHUU. OmpesesieHne KOOpAWHAThl IBUXKYIIEero Ttena. ['paduku 3aBUCUMOCTH KHHEMATHUYECKUX BEIMYUH OT
BpeMeHHU. YckopeHne. OTHOCHUTEIBHOCTh MEXaHMYeCKOro ABmkeHus. MHepuuanbHas cucrema orcuera. IlepBwiii 3akoH Herotona. Btopolt 3akon
Hprotona. Tpermit 3akoH Hprorona. CBobOogHoe mageHue 3akoH BcecemupHoro tsroteHus. KpuBosmHeliHoe nBkeHHE [[BMIKEHHE MO OKPYKHOCTH.
HckycctBeHnbie cnyTHUKH 3emid. Pakersl. MMmynbc. 3akoH coxpaHeHUs HMIyiIbca. PeakTuBHOE nBIWKeHHE. J[BrkeHHME Tella OpOIEHHOTO
BEPTUKAIbHO BBepX. J[BIbKeHue Tena OpOLIEHHOrO MOJ YrJIOM K FOpU30HTY. J[BHKeHHe Tena OpOILIEHHOTO TOPHU30HTAIBHO. YCKOpEHHEe CBOOOIHOTO
najieHust Ha 3emiie U APYrux IlaHeTax.

®ponTaapHbie JabopaTopubie padoThl. 1.« 3yyenune qBUKEHHS TeJANPH ACHCTBHH CHJIbI TPEHUS».

@®ponTanpHas sabopaTtopHasi pabora Ne 2. « A3y4yeHue IBUKEHHUS] CBSI3AHHBIX TeJ».
Bupryanbnas aadopatopnas padora no teme: «/3yuyeHue ABHKEHHS Tesia, OPOMIEHHOr0 MO YIJIOM K TOPH30HTY» .

Il. Mexanuyeckue KoJjie0aHMsA H BOJHBL. 3BYK. (7 4acoB)

Mexannueckue konebanus. Ammunrtyna. [lepuoa, yacrora. CBo6oHbIe Kotebanus. KonebatenbHbie cucTeMbl. MasTHUK. 3aBUCUMOCTh NIEPUOAA U
4acTOThl HUTSHOTO MasTHUKA OT AMUHBI HUTH. [IpeBpaleHue SHEpruu Nnpu KojaedaTenbHOM ABMKEHHUU. 3aTyxaroliue KojeOaHus. BbIHyXIeHHBIC
kosnebanus. Mexanndyeckue BoiHbL [lnnHa BomHbL. [IpomonbHbie U monepedHbie BOHBI. CKOPOCTh pachpoCTpaHeHUsl BOJHBI. 3BYK. BricoTa u TeMOp
3Byka. ['pomkocTth 3Byka/ Pacmpoctpanenue 3Byka. CkopocTh 3Byka. OTpaxkeHue 3ByKa. Oxo. Pe3onanc. @poHTanbHas nabopaTopHas padorta.
3.UccnenoBanue 3aBUCUMOCTH TIEPHOJIa U YACTOTHI CBOOOTHBIX KOJIeOaHUI MaTeMaTHYE€CKOTO MasiTHUKA OT €r0 JJIUHBI.

Jlabopatopnas padora «M3ydennme Kose0aHHA HHUTAHOIO MASITHHKA.



DyleKTpOMarHuTHeble sisjieHus. (174acoB) (154+2y)

JlelicTBME MarHUTHOTO TIOJISI HA dJIEKTpUYecKue 3apsabl. I'paduyeckoe n3o0pakeHre MarHUTHOTO MOJs. HanmpaBieHne TOka W HalpaBJICHUE €ro
MarHuTHOTro mojs. OOHapy)KeHHe MarHUTHOrO IIOJIsI MO €ro JAEWCTBHUI0O Ha 3jekTpuueckud Tok. [lpaBuiio neBoil pyku. MarHuUTHBIM HOTOK.
DONeKTpOMarHuTHasE UHAYKLUA. SIBJI€HHME 3IEKTPOMarHUTHOM MHAYKUMH. [lodydeHune NMepeMEeHHOro JIEKTPUYECKOrOo TOKA. DJIEKTPOMArHUTHOE IOJIE.
HeonHopoaHoe u HeoJHOPOAHOE MoJie. B3aMMOCBA3b 2IEKTPUYECKOTO U MarHUTHOTO MOJIEH. DIEKTpOMarHuTHbIE BOJIHBI. CKOPOCTh paclpOCTpaH €HUs
AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOABUIaTeb. JieKTporenepatop. CBer — anekTpoMaruutHas BojaHa. @poHTanbHas naboparopHas padora. 4./13yuenue
SIBJIICHUS JIEKTPOMAarHUTHOM MHIYKLUU.

Jlemonctpauus «/3mMepeHne XapaKTepHCTHKIEPEMEHHOT0 TOKa».

I V. Ctpoenue aroma u aromHoro siipa (14 yacon)

PamnoaktuBHOCTh. Anba-, 6eTTa- U raMMma-u3nydeHre. OMbITEI IO paccenBaHUIO anbda-dactull. [lnanetapnas Moaenps atoma. ATOMHOE SIIpO.
HpOTOHHO-HeﬁTpOHHaﬂ MOJCIIb Aapa. MeTOJII)I Ha6J'II-OI[eHI/I$I u perucrpanuu 4aCTHII. PaJII/IO'c‘tKTI/IBHBIC MMpEBpaICHUAA. SKCHepI/IMeHTaJ'IBHBIe METOBI.
3apsan sapa. MaccoBoe uncio snapa. Anepueie peakunu. Jlenenne u cunTe3 anep. CoxpaHeHUe 3apsiia © MacCOBOTO YHUCIA MPHU SACPHBIX PEAKIUX.
OTKpBITHE TIPOTOHA M HEHUTpOHA. SImepHbIe CHIIBI. DHEPTHsl CBSA3M YaCTHUIl B siape. DHeprus cBs3u. Jledext macc. Boimenenue 3Hepruu mpu IeIeHUU U
cuntese syaep. Vcnonp3zoBanue suepHoit sHeprum. Jlosumerpus. SAnxepusiii peaktop. [IpeoOpazoBanne BHyTpeHHEH sHEprum siiep B IIEKTPUUECKYIO
SHEPrur0. ATOMHas SHEpreTuka. TepMosiiepHble peakiuu. bruojgoruueckoe qeHCTBUE paguallid.

IIpakTuyeckas padora no reme: «CTpoeHue aTomay.

Bupryanbnas aadoparopuas padora mo Teme: «Tpexku 3apsiZKeHHbIX YaCTHIN.

V. Ctpoenne u 3BoJonust Beenennoii (5 yacon)

Cocras, crpoenue u npoucxoxjaeHue CosiHedHou cucteMbl. bonpiue tena CosHeuHoit cuctembl. Manbie Tena ConHeuHnol cucrembl. CTpoeHue,
n3iydyenue u 3BoJironus Connia u 38e34. CtpoeHue u sBostonus BeenenHoil.



ITII.KasieniapHo-TeMaTHYecKoe IVIAaHNPOBaHue npeamera «Pusuka» 9 kiace

KanennapHo-TemaTnyeckoe IiIaHUPOBAHUE COCTABICHO B COOTBETCTBHUH € paboydeid mporpamMmoii «Bociuranus

Ne Tema ypoka KoauuecTBo Jlara
yacoB MpOBeIeHUsI
Pasnen 1. 3AKOHbBI MEXAHUKHN 25

1/2 OcHOBHBIE 3aKOHBI MEXaHUKH. 2

3/4 OtHoeHue myTel, MPOXOAUMBIX TEJIOM 3a MOCJIE0BATENbHbIE PABHbIE IIPOMEKYTKH BPEMEHH. 2

5/6 Pemenne 3a1a4 Ha IepeMenieHne Tena py MPSMOJMHEIHOM PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HauaIbHOM 2

CKOPOCTH.

7/8 JIBroxeHue Tera mpy JeHCTBUN CUITbI TPEHUSL. 2
9/10 | Pemenue 3aa4 Ha CHITY TPEHHUSL. 2
11/12 | ®pontanphasaadopatopuaspabora Ne 1. «M3yueHHe JBMKEHHS TelanpH AelicTBHH CHIBI TPeHHS 2
13/14 | JIBwkeHne CBSI3aHHBIX TEN B BEPTHKANBHOMN IIOCKOCTH. 2
15/16 | JIBmwkeHue CBA3aHHBIX TNl B TOPU3OHTAIBHON TIOCKOCTH. 2
17/18 | Pemenue 3a1a4 Ha JBMKEHUE CUCTEMBI CBA3AHHBIX TEJL. 2
19/20 | IpakTuyeckoe penieHne 3a1au: «J[BUKEHHE MO ACHCTBHEM HECKONBKHMX CHJI. JBHKECHHE Ha IIOCKOCTHY. 2
21/22 | ®ponTaabHas JadopatopHas padora Ne 2. «M3ydeHue NBHKEHHS CBSI3AHHBIX TeJ». 2
23/24 | BupryaabHas JadopatopHasi padora mo Teme: «M3yuenne ABMKeHMsl Tejia, OPOIIEHHOr0 MOJ YIJIOM K 2

TOPHU30HTY.
25 [Tpumeps! penienus 3a1a4 M0 KWHEMATHKE W JUHAMHKE . 1
Pazgen 2. MEXAHUWYECKHE KOJIEBAHUA U BOJIHBI 7
26/27 | Mexaunueckue konebanus. Konebarensnas cuctema. Matematiueckuii MasTHuk. KoneGanus 2
MaTeMaTHieckoro MastTHuka. CBoOoaHble Konebanus. CMelieHre 1 aMIuuTyAa KojaebaHuil.
28/29 | lpyxunubii MasTHUK. KogeOaHus mpyXKMHHOrOMAsATHHKA. |'apMOHUYECKHE KOJICOAHMS. 2

30 Pemenue 3amau Ha MeXaHUYECKUE KOJICOAHUS U BOJTHBI. 1
31/32 | JlaGopatopnasi padora «M3yuenue KojeOaHHii HUTSHOTO MASITHHKAY. 2

Pazpen 3. DJIEKTPOMATHUTHBIE KOJJEBAHUA U BOJIHBI 17
33/34 | Omwiter apaies. SIBieHuE HIEKTPOMATHUTHON HHAYKIMH. VHIYKIIMOHHBIH TOK. 2
35/36 | MaruutHbIi MoTOK. EfMHMIIA MATHUTHOTO TTOTOKA. ['eHepaTop MOCTOSHHOTO TOKA. 2
37/38 | Pewenne 3amay mo reme: « MarHUTHBIHA TOTOKY. 2
39/40 | IlepeMeHHbIi dJekTpUuecKuid TOK. [leprognueckue M3MEHEHUS CHIIBI TOKA M HAMPSHKCHUS MEPEMEHHOTO 2

QJICKTPUYICCKOTOTOKA.




41/42 | lemoncrpauus «M3Mepenue XxapaKTepHCTHKIIEPEMEHHOI0 TOKa» I'paviK 3aBUCHMOCTH CHJIBI TIEPEMEHHOTO 2
TOKa OT BpeMeHH. YacToTa nepeMeHHOro ToKa.

43/44 | AMIUIMTY/IHOE W JSHCTBYIOLIEE 3HAYCHHS CUJIbI TOKA M HATpsKeHUs*. ['eHepaTop mepeMeHHOro TOKa. 2

45/46 | Pemenue 3aia4 mo TeMe: «AMIUIUTYIHOE M JCHCTBYIOINIEE 3HAYCHHUS CHIIbI TOKA M HAIPSIKCHUSD 2

47/48 | Pemenue 3aa4 1o teme: «DJICKTPOMATHUTHBIC KOJICOAHMS 1 BOJHBIY. 2

49 Pemenue 3a1a4 110 TeMe AIEKTPOMATHUTHBIC KOJICOAHMSI. 1

Pasgen 4. Ctpoenue aToMa W aTOMHOIO si/ipa 14

50/51 | Paguanus u paanoakTHUBHOCTb. Ajb(a-, 0eTTa- U raMMa-HU3JTydcHHE. 2

52/53 | llpakTHyeckasi padora no teme: «KCTpoeHne aToMay. 2

54/55 | DkcrniepuMeHTaNTbHBIC METO bl HAOIFOICHUS M PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHIL B SJCPHOI hU3MKe. 2
Bupryanbnas nadopatopHas padora mo Teme: «Tpeku 3apsKeHHBIX YacTHID.

56/57 | Pemienue 3ama4 mo teme: «ueprus cBssu. Jledekt mace» 2

58/59 | Pemienue 3ama4 1o teme: « PagnoakTHBHBIEC IPEBPAIIICHHS. 2

60/61 | Pemienue 3ama4 1o teme: «SIIepHbBIC peaKium». 2

62/63 | Kakoe Omosorudeckoe JeHCTBAE OKa3bIBACT paaraliyst Ha OPraHu3M. 2

Pa3nen 5. Ctpoenue u 3Bostouusi Beenennoit 5

64/65 | Cocras, cTpoenue u nporcxoxaeHue CoITHEUHOH CHCTEMBI. 2

66/67 | Crpoenue, nuznydenue u 3BoJtoius COJTHIIA U 3BE3I. 2

68 Crtpoenue u 3Bosronus BeeneHHOM. 1
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