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PaGouas mporpamma cocraBieHa Ha OCHOBE
IIpuMepHOI rocy1apCTBEHHON IIPOrPAMMBI
o ¢pu3HKe A1 001Ie00pa30BaTEIHHBIX KO



Pa0Gouas nporpamma no ¢gusuxe
IJIA 9 KJacca

ITosicHuTeILHASA 3aNMUCKA

[Tporpamma cocraBieHa B cooTBeTcTBUU ¢ DeiepaibHbIM KOMIIOHEHTOM T'OCY/IapCTBEHHOI'O CTaH1apTa OCHOBHOTO 00IIero o0pa3oBanus Mo Gpusuke (mpukas
Muno6pazoBanus Poccuu ot 05.03.2004 Ne1089 «O0 yrBepkaennn denepaibHOro KOMIOHEHTA TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAaPTOB HAYAJILHOTO 00-
IIeT0, OCHOBHOT'O OOIIETO U CpeIHero (MOIHOro) o0IIero oopa3oBaHus»), ¢ yuetoM TpedoBannii depepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeNIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3zoBanus (mpuka3 Munucrepcrsa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne1897 «O6 yrBepx)acann DenepaibHOro
roCy/IapCTBEHHBIX 00Pa30BaTEIHHOIO CTaHAAPTa OCHOBHOIO OOIIEro 00pa3oBaHUs).

HN3yuyenue pu3MKM B OCHOBHOM LIKOJI€ HANPABJIEHO HA JJOCTHKEHHE CJIeAYIOIIMX 1eJIei:
® Ppa3BHUTHE MHTEPECOB M CIIOCOOHOCTEH yJalIuXcCsl Ha OCHOBE MEepPeIayu UM 3HAHUI U OTIBITA TIO3HABATEILHOW U TBOPUYCCKOM JIEATCIIEHOCTH,
® TIOHMMaHUE YYAIIUMUCS CMBICIIA OCHOBHBIX HAYYHBIX TOHATHH M 3aKOHOB (DU3UKH, B3AaUMOCBS3U MEXITY HUMU;
e (opmupoBaHUE Y yUalIUXCs MPEICTABICHUN 0 (PU3NIECKON KapTHHE MUpA.

JlocTrkeHne 3TUX LeJlell o0ecreynBaeTcs pelieHueM cJIeyIOImuX 3a1a4:

® 3HAKOMCTBO y4YallUXCda ¢ METOJOM HAYYHOI'O IMO3HAHUA U METOAaMU UCCIICAOBAHUA 00BEKTOB U SIBIICHUH IIPpHUPOABI;

° HpI/IO6peTCHI/IC ydaluMucs 3HAaHUH O MCXaHNYCCKUX, TCIIJIOBBIX, JICKTPOMArHUTHBIX 1 KBAHTOBBIX ABJICHHUAX, CI)I/IBI/I‘-IGCKI/IX BCJIMYMHAX, XapaKTCPU3YIOIUX
OTH ABJICHUA,

e (opMupoBaHME y yyalllUXCsl yMEHUH HAOII01aTh IPUPOIHBIE SIBICHUS U BBITOJIHATH ONBITHI, JJAOOPATOPHBIE paObOTHI M SKCIIEPUMEHTAIbHBIE UCCIIEJOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB, HIMPOKO MPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

® OBJIQICHUE YYALUIUMHCS TAKUMH OOILICHAyYHBIMHU MMOHATUAMH, KaK IPUPOIHOE SBJICHNUE, SMIUPUYECKH YCTAaHOBJICHHBIHN (pakT, mpoliemMa, rUnoTe3a, TeopeTH-
YECKUH BBIBOJ, PE3YJIbTAT IKCIIEPUMEHTAIBHON IIPOBEPKHU;

¢ [IOHUMAaHHEC ydJalllUMUCIA OTIIMUMNH HAaYYHBIX JAHHBIX OT HerOBepeHHOﬁ I/IH(l)OpMaIII/II/I, HECHHOCTH HAYKH I YAOBJIICTBOPCHUS 6I>ITOBI>IX, IMPONU3BOACTBCHHBIX
U KyJbTYpHBIX TOTPEOHOCTEN YesioBeKa.

Pabouyas nporpamma mo ¢usuke s 9 kinacca cocrapiieHa Ha ocHoBe nporpaMmMbl E.M. IN'ytauk, A.IL [lepormkun (COopHUK pabodux mporpamm st 00-
meoOpa3oBaTeNbHBIX yupexxaenuid: @usuka 7-9 xi. / H.B. lllaponosa, H.H.MBanoBa, O.®. Kabapaus. - Mocksa: [Ipocsemenue, 2011 ron). Yuebnas mpo-
rpamma 9 knacca paccuntana Ha 102 yaca, mo 3 yaca B HEZIETI0 U PEKOMEHTyeTCsI JIJIsI IITKOJI, B KOTOPHIX B § Kjacce (u3mka - 3 yaca B HEACIIO M B KOTOPBIX
B 10-11 xnaccax ¢usuka nuzydaercs Ha NpoUILHOM YPOBHE.

MECTO ITIPEJIMETA B ®EJIEPAJIbHOM BASUCHOM YYEBHOM IIJIAHE
Cornacno enepanpHOMy 0a3rcHOMY yaeOHOMY TUTaHY JUTIsl 00pa3oBaTeNbHbBIX yupexaeHui Poccuiickoit @eneparnu Ha u3yuyeHrne PU3UKu Ha CTYNIEHU OCHOB-
HOTO 001Iero odpazoBanus oTBoauTcs He MeHee 202 1 u3 pacdera 2 4 B Henenmo ¢ 7 o 9 kinace. M3ydenne kypca Gpusuku B 7-9 kiaccax CTpyKTYpUPOBAHO HA OCHO-
BC PAaCCMOTPCHUS pa3JINIHbIX CbOpM JABWXXCHUS MAaTCPUH B MOPAAKE NX YCIIOKHCHHUA: MEXaHUYCCKUC ABJICHUA, 3JICKTPOMArHUTHBIC SAIBJICHUS, KBAHTOBBIC SABJICHUS.
PaGouas mporpamma 1o ¢usuke 118 9 kiacca paccunTaHa Ha 66 4acoB U3 pacueTa 2 4aca B HEZCIIO.



Ilpozpamma oaem npedocmasnenue:
1. 1o comepkaHMIO 0Opa30BaAHUS:
[Tepedenn daeMeHTOB yueOHOUW MHGOOPMAIUH, NMPEABIBISEMbIN yYalIUMCS U3 005A3aTeIbHOIO MUHMMYMa COJIEpKaHUs OCHOBHOT'O 00IIero oOpa3oBaHHs U
BBIIIICHA3BAHHON aBTOPCKOM MpOrpamMMbl U YI€OHUKOB MOJIHOCTHIO COOTBETCTBYET.
2. 10 opra”Huzalny 00111e00pa30BaTEIbHOI0 IPoIecca:
Y4eOHbI MaTepuan IpeCTaBICH B BUJIE rpaduka MPOXOXKICHHS yUeOHBIX JIEMEHTOB, BKIIFOUAIONIETO TPUMEPHBIE CPOKH U3YUCHUS Pa3lieioB (TeM), CTPYK-
TYPHOH TOCJIEIOBATEILHOCTH MPOXO0KIECHUS YI€OHBIX 3JIEMEHTOB; KOJUYSCTBO YACOB, OTBEJICHHBIX Ha M3YUYCHHE OIPEACIICHHOTO pa3iera.
3. 10 YpPOBHIO C(hOPMUPOBAHHOCTH Y IIKOJbHUKOB YMEHUM M HABLIKOB!
B TemarnueckoM IUIaHUPOBAHHMHM IO pa3jieiaM U TeMaM B COOTBETCTBHHU C MPOTPAMMOKM OTpa)K€HbI TPEOOBAHHMSA K YPOBHIO INMOATOTOBKH OOYYalOIIUXCS U
BKJTIOYAIOT TPU HAIIPABIICHUSI:
® OCBOCHHE IKCIIEPUMEHTAILHOTO METO0/ia HAyYHOTO MMO3HAHUS;
® BJIQJICHHEC OCHOBHBIMU MOHATUSAMHU U 3aKOHAMH (DU3HKU;
® yMeHHE BOCIIPUHUMATH U IiepepabaThiBaTh yueOHYI0 HH(POPMAIHUIO.
4. 10 COIEp KAHMIO U KOJIHNYECTBY JIA0OPATOPHEIX padoT;
B kaneHaapHO-TEeMaTHYECKOM TUIAHUPOBAHUH OTPAKEHO HEOOXOAMMOE KOJUYECTBO KOHTPOJIBHBIX U JIA0OPATOPHBIX PadoT.
OCo0EHHOCTBIO MPOTPAMMBI SBJISICTCS BKJIFOUCHHE CHCTEMBI OIEHUBAHUS 110 YCTHBIM OMPOCAM TEOPETHUYECKOr0 MaTepuaia, MMCbMEHHBIX KOHTPOJBHBIX pa-
00T, 1abopaTOPHBIX pabOT, CAMOCTOATEILHBIX PadOT, a TAK)KE MEPEUYHS TOMYCKAeMbIX OIIHOOK.

[IporpamMma npegycmaTpuBaeT ucnoib3oBaHue MexayHapoaHoi cucreMsl enunul (CH), a B paje ciiy4aeB ¥ HEKOTOPBIX BHECUCTEMHBIX €IMHUIL], JOIyCcKae-
MBIX K IIPUMEHEHHUIO.

IIpu npenogaBaHnu HCIOJIB3YIOTCH:

e KinaccHoypouHas cucrema.
JleMOHCTpallMOHHBIN SKCIIEPUMEHT.
JlaGopaTopHbie U IPAKTUIECKUE 3aHSATHSI.
IIpuMeHeHne MyIbTUMEAMINHOTO MaTEpHAIa.

Pemenue skcriepuMeHTaIBHBIX 3a7au.

TPEBOBAHMA K YPOBHIO ITIOATI'OTOBKH YYHAIIUXCH 9 KITACCA

I'1aBHO¥ HesibI0 00pa3oBaHus SBISETCS pa3BUTHE peOeHKA KaK KOMIIETEHTHOM JIMYHOCTH MyTEM BKJIFOUEHHUS €r0 B Pa3IMYHbIe BUJIbI IEHHOCTHOM Y€I0BEYECKOM
NeSITeIbHOCTH: yueba, MO3HaHMUA, KOMMYHHUKAIHs, MPO(hecCHOHATBHO-TPYI0BONH BHIOOp, JTMYHOCTHOE CaMOpPa3BUTHE, IIEHHOCTHBIE OPHUEHTAllMU, MOMCK CMBICIOB
Ku3HeneaTenpHocTH. C 3TUX MO3UIMHA 00y4eHHne paccMaTpUBAETCs KaK MPOLECC OBJIAJACHUS HE TOJIBKO ONPEAEICHHON CyMMON 3HAaHUN U CUCTEMOI COOTBETCTBYIO-
IIMX YMEHUH M HaBBIKOB, HO M KaK MPOLIECC OBJIAJCHUS KOMIIETEHIIMSIMU. JTO ONPENIeINIO0 HeJdb 00ydeHus: pU3uKe:

e OCBOeHME 3HAHHMI O MEXaHUYECKUX, DJIEKTPOMAarHUTHBIX M KBAHTOBBIX ABJEHHMAX, BeJIHYHHAX, XapaKTEPU3YIOLIUX 3TU SBJICHUS, 3aKOHAX, KOTOPHIM OHU
HOUMHSIOTCS, O METOJIaX HAyYHOTO MMO3HAHMSI TPUPOIBI M (POPMUPOBaHHE HA 3TOM OCHOBE MPEJICTaBICHUH O (PU3UUYECKOii KapTHHE MUPA;

e OBJIaJleHMe YMEHHUSIMHU IIPOBOJAUTH HAOJIOEHUS MPUPOJHBIX SBJIEHUHM, ONUCHIBATH U 0000IIAaTh pe3yabTaThl HAOMIOACHH, UCTIOIb30BaTh MPOCThIE U3MEPH-
TeJIbHBIE MPUOOPHI I U3yYeHHs (PU3MUECKUX SBICHUN; MPEACTABIATh PE3yabTaThl HAOIIOJCHUNM WIM U3MEPEHHUH ¢ MOMOIIBIO TAabaull, rpa)uKOB U BBISBIATH Ha



3TOH OCHOBE AMIUPHUYECKUE 3aBUCUMOCTH; IPUMEHSTD MOJy4SHHbIE 3HAHUS JJIs1 O0bSICHEHHs pa3HOOOPa3HBIX MPUPOJHBIX ABJICHUN U MPOLIECCOB, MPUHIIUIIOB JIEHCT-
BUS BAKHEHIINX TEXHUYECKUX YCTPOUCTB, JJIS pelieHns (PU3MYECKUX 3a71ad;

e Ppa3BHUTHE MO3HABATEJIbHBIX MHTEPECOB, HHTE/JIEKTYAJIbHbIX H TBOPYECKHX CIOCOOHOCTEI B Mpoliecce PEIeHUs] HHTEIUIEKTYaIbHBIX TPooeM, Gpu3nde-
CKHX 33/1a4 U BBIIOJHEHHS HKCIIEPUMEHTAIBHBIX MCCIEJOBAHHIA; CIIOCOOHOCTH K CaMOCTOSITEIbHOMY MPUOOPETEHNIO HOBBIX 3HAHHUH MO (M3MKE B COOTBETCTBHH C
KNU3HCHHBIMUA HOTpCGHOCTHMH 1 UHTCPCCaMU;

e BOCHHTaHHe YOSKJIECHHOCTH B IIO3HABAEMOCTH OKPYXXAIOLIETO MHpPa, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS TOCTIKCHUH HAyKH U TEXHOJOTHH IS
JaTbHEHIIETro pa3BUTH YeIOBEYECKOT0 00IIECTBA, YBAKEHHS K TBOPLIAM HAYKH M TEXHUKH; OTHOIICHHS K (DU3MKE KaK K AJIIEMEHTY O0IeUeI0BEYeCKON KYIbTYPHI;

e MNpHUMeHeHHe MOJYy4YeHHBIX 3HAHUN W YMEHMIi JUIs pelIeHUs NPAaKTHYSCKHUX 3a]a4 MOBCEAHEBHON JKU3HH, JJIs oOecriedeHust 0e30MacHOCTH

Ha ocnoBanuu tpedoBanuii ['ocynapcrBenHoro odpasoBarensHoro crangapra 2004 r. B copepkaHuu KaJleHIapHO-TEMAaTHYECKOr0 IJIAaHUPOBAHUS IIpeAroara-
eTCsl pean30BaTh aKTyaJbHbIE B HACTOAIIEE BPEMsI KOMIIETCHTHOCTHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIH, 1A TEIbHOCTHBIN MOIXOIBI.

KoMnieTeHTHOCTHBII MOAX0/ OTIpeieNIAeT Cceylonue 0cOOEHHOCTH MPEAbIBICHHS COJEPXKaHU 00pa30BaHMs: OHO MPEJCTABICHO B BUAE TPEX TeMaTHue-
CKHUX OJIOKOB, oOecneunBaonux GOpMUPOBaHNE KOMIETEHIIMN. B iepBoM O1oke mpezcraBiieH HHGOPMAMOHHBIIT KOMIOHEHT, 00€CIIeYMBAIOLIIE COBEPIICHCTBOBA-
HHUC TCOPCTUUCCKHX 3HAaHUH 110 TEMaM, OCHOB 0e3omacHOCTH KU3HECACATCIBbHOCTH, BOCIIMTAHUC MHUIITMAaTUBHOCTH, CaMOCTOATCIbHOCTHU, B3aUMOIIOMOIIIH, JUCIUIIIN-
HUPOBAaHHOCTH, YYBCTBAa OTBETCTBEHHOCTH. BO BTOpOM — OlepaniMOHHBI KOMIIOHEHT, OTPAKAIOIINI MPAKTUYECKUE YMEHHS U HABBIKH (OCBOCHHE TEXHUKH PEIICHUS
3a/1a4 U pa3BUTHE CIOCOOHOCTEN 1eCTBOBATh B HECTAHJAPTHBIX CUTYyaluaX. B TpeTbeM 0Ji0Ke IpeaCcTaBIeH MOTUBAIIMOHHBIM KOMIIOHEHT OTpaXkaroIluii TpeOoBaHus
K yyammmcs. Takum o0pa3oM, KaleHAapHO-TeMaTHUECKOe TUNIAHUPOBAaHKHE 00ECIICUNBAET B3aMMOCBSI3aHHOE Pa3BUTHE U COBEPIICHCTBOBAHUE KIIIOYEBBIX, OOIICTIPE-
MCTHBIX U ITPEAMCTHBIX KOMHGTGHHHﬁ.

[TpuHIMOBEL 0OTOOpa Cconep KaHMsI CBSA3aHBI C IPEEMCTBEHHOCTBIO Lesieii 00pa30BaHus Ha Pa3IMYHBIX CTYNEHSAX U YPOBHAX OOy4YEeHHs, JJOTMKOH BHYTpHUIIPE.-
METHBIX CB?ISCfI, a TaK’KC C BO3pACTHBIMHA 0COOEHHOCTSIMHA Pa3sBUTHA ydalllUXCA. HpO(bI/IJ'II)HOG HU3YUYCHUC (1)I/I3I/IKI/I BKJIIOYACT IMOArOTOBKY ydalIUXCA K OCOSHAHHOMY
BBIOODY ITyTeH MpoonKeHust 00pazoBaHus U Oynyniel mpodeccuoHaNbHON AeSTEIbHOCTH.

JInyHOCTHAsI OpHEHTAMA 00Pa30BATEIBHOTO MPOLIECCA BBISBISIET IPUOPUTET BOCIIUTATENFHBIX U Pa3BUBAIOIINX 1ejei 00yueHusi. CnocoOHOCTh ydamuxcs
NOHUMAaTh NPUYHMHBI U JIOTUKY Pa3BUTHs (PU3NYECKHUX MPOLIECCOB OTKPBIBAET BO3MOKHOCTH JUIsl OC MBICJIEHHOTO BOCIPHUATHS BCErO pazHOOOpa3usi MUPOBO33peHYE-
CKHX, COMOKYJIBTYPHBIX CUCTEM, CYIIECTBYIOUINX B COBpEMEHHOM Mupe. Cuctema ydeOHbIX 3aHSATHH NpU3BaHa CIOCOOCTBOBATh Pa3BUTHIO JMYHOCTHON caMOUJICH-
TU(UKAIMH, TYMAaHUTAPHON KYJIbTYphl LIIKOJbHUKOB, YCHJICHHIO MOTHBAIMHM K COLMAIBHOMY MO3HAHHIO M TBOPYECTBY, BOCIIUTAHUIO JIMYHOCTHO U OOILIECTBEHHO
BOCTp€6OBaHHBIX Ka4eCTB, B TOM YUCJIC I'PAKAAHCTBEHHOCTH, TOJICPAHTHOCTH.

JlesiTeIbHOCTHBIH MOAXO0J OTPAXKAET CTPATETHI0 COBPEMEHHOM 00pa3zoBaTeabHON MOJIMTUKU: HEOOXOANMOCTh BOCIIUTAHMS YeJIOBEKA M TPpakKAaHUHA,
MHTETPHUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIIEJIEHHOTO Ha COBEPIIEHCTBOBAHUE 3TOro o0mecTBa. Cucrema ypokoB COPUEHTHPOBAaHA HE CTOJIBKO Ha Iepe-
Jlauy «TOTOBBIX 3HAHUN», CKOJIBKO Ha (POPMHUPOBAHUE aKTUBHON JTMUYHOCTH, MOTUBHUPOBAHHOM K caM000pa30BaHuIo, 00aiatoiell Jo0CTaTOYHBIMY HAaBbIKaMH U TICH-
XOJIOTUYCCKUMHU YCTAHOBKAMU K CaMOCTOATCIIbHOMY IIOHCKY, OT60py, aHaJIN3y U UCIIOJIb30BAHUIO I/IH(i)OpMaHI/II/I. ITO MOMOKET BBIITYCKHHKY aJallTUpPOBATbLCA B MHUPE,
rie oobeM HH(pOpMaIMK PacTeT B FeOMETPUUECKOM mporpeccuu, rie coluaibHas U NpodeccuoHaIbHasl YCHEIHOCTh HAMPSIMYIO 3aBUCAT OT MO3UTUBHOTO OTHOIIIE-
HUA K HOBAllUAM, CaMOCTOATCIIBHOCTU MBIIIIJICHUA U HHUOWUATUBHOCTH, OT TOTOBHOCTHU IIPOABJIATH TBOp"IeCKI/Iﬁ moaAXod K A€y, UCKAaTh HECTAHAAPTHBIC CIIOCOOBI pe-
IeHUs TPOOJIEM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJICHCTBHUIO C JIFOJIbMH.

Hacrosmmuit kanengapHO-TeMaTHYECKUN TJIaH YYUTHIBAET HAMIPABIECHHOCTH KJIACCOB, B KOTOPBIX Oy/IET OCYIIECTBIATHCS Y4eOHBIH TpoIecc.

OcHOBOIi 1esienoaranus siBisieTcst OOHOBIIEHHE TPeOOBAHUN K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB B CHCTEME €CTECTBEHHO-HAyYyHOI'0 00pa30BaHUs, OTpa-
Karoliee BKHEHITYI0 0COOEHHOCTD Mearorn4ecKoi KOHIENIIMU TOCYIapCTBEHHOTO CTaHAapTa — IIEPEX0/ OT CyMMBI «IIPEIMETHBIX Pe3yIbTaTOB» (TO €CTh 00pa-
30BaTeNbHBIX PE3yIbTaTOB, TOCTUTAEMBIX B PAMKAX OTJEIbHBIX YUEOHBIX MIPEIMETOB) K MEXIIPEIMETHBIM U UHTETPATUBHBIM pe3yibTaTaM. Takue pe3yabTaThbl Mpej-
CTaBJISIFOT CO00M 0000IIEHHbBIE CIOCOOBI 1EATEILHOCTH, KOTOPBIE OTPAXKAIOT CHEU(PUKY HE OTACIbHBIX MPEIMETOB, a CTyNeHel obiiero odOpa3zoBanus. B rocynapct-



BEHHOM CTaHJIapTe OHU 3a(DUKCHPOBAHBI KaK 00IIMe y4eOHbIe YMEHNsl, HABBIKH U CIOCOObI YeJI0BeYeCKOil AeATeJbHOCTH, YTO MIPEIOJIaraeT MOBINIEHHOE BHU-
MaHHE K Pa3BHTHIO MEKIPEIMETHBIX CBSI3€H Kypca (H3UKH.

JlunakTuaeckas MoJesib 00yueHHs U MeJarorn4eckrue CpeacTBa OTPAKaIOT MOJIEPHU3ALMIO OCHOB Y4eOHOTO MpoIecca, X MEePEOPUEHTALNIO Ha JOCTIKEHHE
KOHKPETHBIX PE3yJIbTaTOB B BUJEC CPOPMHUPOBAHHBIX YMEHHI M HABBIKOB YYalIHXCs, 000OIIEHHBIX CIIOCOO0B nesTeabHOCTH. DOpMUpOBaHUE IIEIIOCTHBIX MPEICTaB-
JeHu’ 0 (PU3NYECKON KapTHHE MUpa OyIeT OCYIIECTBIATHCS B XO/€ TBOPUYECKON JIEATEIHLHOCTH y4JalluXcs Ha OCHOBE JIMYHOCTHOTO OCMBICTICHUS (PH3HMUECKUX MPO-
11eccoB U siBlieHHd. Oco00e BHUMaHUE yeseTCs T03HABAaTEIbHOW aKTUBHOCTH YUYAIIUXCsI, HIX MOTUBUPOBAHHOCTH K CAMOCTOSITEIILHON yueOHOU paboTe. DTO mpej-
noJjiaraet Bce 0ojiee MUPOKOe UCIOIB30BaHNE HETPAAUIIMOHHBIX ()OPM YPOKOB, B TOM YHCIIE METOJUKH JIEIOBBIX U POJIECBBIX UTP, MPOOIEMHBIX JTUCKYCCUN, MEXK-
NPEMETHBIX HHTETPUPOBAHHBIX YPOKOB MO3TOBOTO ITYPMa U T.J.

ﬂJ’IH (I)I/ISI/I‘-IGCKOI‘O 06pa3013aH1/1;1 IMPUOPUTCTHBIM MOXHO CHUTATh PAa3BUTUC YMGHI/II;'I CaMOCTOATCIIbHO U MOTHUBUPOBAHHO OPTraHHU30BbLIBATH CBOIO IMO3HABATCIIb-
HYIO JIeATENILHOCTh (OT TIIOCTAHOBKU €M IO TIOJYYEHUS W OICHKH pe3yJibTaTa), HCIOJIb30BaTh AJIEMEHTHl MPUYHMHHO-CICACTBEHHOTO H CTPYKTYpPHO-
(I)YHKI_II/IOHEIHBHOI‘O aHaJIM3a, onpcACIATh CYIIHOCTHBIC XapPaKTCPUCTHUKU U3ydaCMOI'0 06’beKTa, CaMOCTOATCIIBHO BLI6I/IpaTB KpUTCpUN IJid CPpaBHCHUA, COIIOCTABJIC-
HUS, OIICHKH U KJIACCU(PUKAIIMA 00BEKTOB — B IUIAHE ATO SIBJISICTCSI OCHOBOM IS TIEJICTIOIaraHusl.

3amaun yuyeOHBIX 3aHATHH (B CXeMe —IUIaHUPYEMBIN pe3yJbTaT) OIpPEAeNICHbl KaK 3aKpEIUICHHE YMEHUN pa3AeliaTh MPOIECChl Ha JTallbl, 3BeHbsI, BHIJICISATh
XapaKTepHbIC MPHYUHHO-CIICICTBEHHBIC CBSI3HU, ONPECIIATh CTPYKTYPY OOBEKTa TIO3HAHUS, 3HAUUMbIC ()YHKIIMOHAILHBIC CBS3H M OTHOIICHUS MEXY YacTSIMH EJI0-
To, CpaBHHUBATb, COMMOCTABJIATD, KJIaCCI/I(i)I/IIII/IpOBaTI), PaHXXUPOBATH 00BEKTHI 110 OAHOMY WJIM HECCKOJIbKHUM IMPCAJIOKCHHBIM OCHOBAHUSAM, KPUTCPHUAM. HpI/IHHI/IHI/IaJII)-
HOE 3HAYCHUE B paMKax Kypca MpHoOpeTaeT yMEHHE pa3indyarh (GakThl, MHCHUS, TOKA3aTEIbCTBA, TUTIOTE3bI, AaKCHOMBI.

[Tpu BBIMOTHEHUH TBOPYECKUX padbOT HopMHUpYyeTCs YMEHHUE ONPEACIIATh aJeKBATHBIC CIIOCOOBI pelIeHusT yIeOHOM 3a1aui Ha OCHOBE 3aJaHHBIX aJlTOPUTMOB,
KOMOWHUPOBATh N3BECTHBIC AJITOPUTMBI JACATEIBHOCTH B CUTYAIIMSIX, HE TIPEIOIAraolluX CTaHAapTHOTO MPUMEHEHHSI OJTHOTO U3 HUX, MOTUBUPOBAHHO OTKA3bIBATh-
cst oT oOpasiia AeITeIbHOCTH, HCKAaTh OPUTUHATBHBIC PEIICHHSL.

VYyamuecs JOMKHBI IPHOOPECTH yMEHHS 110 (POPMUPOBAHUIO COOCTBEHHOTO aITOPUTMa PEIICHUS MO3HABATENbHBIX 3a/1a4 (OPMYIUPOBATH MPOOIEMY U LEIH
cBOEeH pa6OTI)I, OIpCACIIATh aICKBATHLIC CIIOCOOBI U MCTOABI PCIICHUA 3aJa4H, IIPOTHO3UPOBATH O)I(HI[&CMLIﬁ PE3YIBbTAT U COMMOCTABJIATHL €I0 C CO6CTBCHHI>IMI/I (MaTe-
MaTHUYECKUMH) 3HAHUSIMU. Y Yaluecs JOJKHBI HAYYUThCS PEACTABIIATh PE3yNbTaThl HHAWBUIYaTbHON U IPYMIIIOBOM MO3HABATENbHOMN A€ATEILHOCTH B (hOpMax KOH-
criekta, pedepara, peneHsuu (mpu TpopuILHOM OOY4YeHHMHM — B (opMe COYMHEHUs, pe3loMe, HCCIEIO0BATENbCKOTO IMPOEKTa, MYyOJWYHON MpEe3eHTAIUN).

Peanuzanus KkaleHAapHO-TEMAaTHYECKOTO IJlaHA OOECHeurMBaeT OCBOCHHE OOIIEyuYeOHBIX YMEHHW M KOMIIETEHIIMH B pamMKax HH(OPMANMOHHO-
KOMMYHUKATHBHOM eSITeJIbHOCTH, B TOM YHCJIIE, CIIOCOOHOCTEH Mepe1aBaTh COJIePKaHNe TEKCTA B CXKATOM WIIM Pa3BEPHYTOM BHUJE B COOTBETCTBHUH C IICIBIO YUeO-
HOTO 33/IaHUS, TPOBOAUTH WH(OPMAIIMOHHO-CMBICTIOBOM aHAINU3 TEKCTA, UCIOIB30BaTh PA3IMYHbIC BUIBl YTCHUS (03HAKOMHUTEIHHOE, TPOCMOTPOBOE, TIOUCKOBOE U
Ip.), CO3/1aBaTh MUCbMEHHbIE BbICKA3bIBaHUS, a/IEKBATHO MEPEAAIOIINE MPOCTYIIaHHYIO0 U IPOYUTAHHYIO HH(OPMALIMIO C 33JJaHHON CTENEHbI0 CBEPHYTOCTH (KpPaTKo,
BBIOOPOYHO, TMOJIHO), COCTaBJATh IUIaH, T€3HUCHI, KOHCMEKT. Ha ypokax ydaiuecs MOTYT Oojiee YBEPEHHO OBIAJETh MOHOJIOTUYECKOM M JUATIOTUYECKOW PEUbIo,
YMEHHMEM BCTyIaTh B peueBO€ OOIIEHNE, yYacTBOBAaTh B AMaiore (IOHUMaTh TOUKY 3pEHUs coOeceTHUKa, TPU3HaBaTh MPaBO HA MHOE MHEHUE ), IPUBOAUTH PUMEDHI,
no0upaTh apryMeHThl, epedpasupoBaTh MBICIb (OOBSICHITh «MHBIMH CIOBaMU»), GOPMYTUPOBATh BHIBOJBL. J[JIs pelieHus mo3HaBaTeIbHBIX U KOMMYHUKATHBHBIX
3aa4 ydyaluMmces npeajiarac€tcsd HCIIOJIb30BaTh Pa3jIMYHbIC HCTOYHUKHN I/IH(bOpMaHI/II/I, BKJIFOYas SHOUKIIONIEANH, CIIOBApH, HHTepHeT-pecprI)I H OpyTHue 0a3el JdaH-
HBIX, B COOTBETCTBHH ¢ KOMMYHHUKATHBHOW 3ajaueid, chepoil U cuTyaluell oOIIeHnsl OCO3HAHHO BHIOMPATh BBIPA3UTENBHBIE CPEICTBA S3bIKA U 3HAKOBBIE CHCTEMBI
(Tekct, TabyHIa, cxema, ayJAHOBH3YaIbHBIA psa U 1p.). Ilpeamonaraercs yBepeHHOE HCIIOJIb30BAHUE YYANTUMHUCS MYJIbTUMEIMHHBIX PECYpPCOB U KOMITBIOTEPHBIX
TEXHOJIOTHI At 00paboTKu, nepenaun, CucTeMaTH3aui HHGOpMAIUK, co3aHus 0a3 JaHHBIX, IPE3ECHTAIIMH PE3Y/IbTaTOB MO3HABATEILHON U MPAKTUYECKOU nes-
TenbHOCTH. (MHHOBAIIMOHHOE pa3BUTHE METOAMKH MPEnoJaBaHusl GU3UKU OPUEHTHUPOBAHO, IIPEXkKAE BCero, Ha GopMUpoBaHHE UH(POPMAIIMOHHO-KOMMYHHUKATUBHOM
KOMIIETSHIINH YUaIIXCs).

C TOYKHM 3peHUs Pa3BUTHS YMCHHH W HaBBIKOB pPe()ieKCUBHOM AeATEJLHOCTH, 0CO00C BHUMAHUE YICICHO CITIOCOOHOCTH YYaIIUXCS CaMOCTOSATEIHHO Opra-
HU30BBIBaTh CBOIO yueO- HYIO JAESITeNbHOCTh (IOCTAHOBKA IIENIM, TUTAHWPOBAHUE, OINpeIeIeHIe ONTUMAILHOTO COOTHOIICHHUS 1IeNTU U CPEACTB U Jp.), OLICHUBATH €€



pe3yabTaThl, ONMPENENIATh MPUUYUHBI BO3HUKIINX TPYIHOCTEH U MyTH WX YCTPaHEHUS, OCO3HABATh C(Epbl CBOMX MHTEPECOB U COOTHOCUTH UX CO CBOUMH YUYECOHBIMH
JOCTHKECHUSIMH, YEPTaMU CBOCH JIMYHOCTH.

CrangapT OpMEHTUPOBAH Ha BOCIIMTAHUE LIKOJIBHUKA — IpaXJIaHKWHA U narpuora Poccum, pa3BuTHE 1yXOBHO-HPABCTBEHHOIO MUPA IIKOJIbHUKA, €r0 HallMO-

HAJIBHOTO CAMOCO3HaHUA. DT MOJIOKEHUS HAIILJIM OTPa)KEHUE B COJEp>KaHUU YPOKOB. B mpoiiecce oOyueHus J0mKHO ObITh chopMupoBaHo (ymMeHue GopMyIupoBaTh
CBOM MUPOBO33PEHYECKHE B3IJISII U HA 3TOM OCHOBE - BOCIIUTAHUE TPAXKTAHCTBEHHOCTH U MaTPUOTU3MA.

Yuamuecsa 9 kiaacca (0a30Bblif ypoBeHb) K KOHILY Y4€0OHOI0 rojaa:

JAOJIKHBI 3HATh: CMbIC MOHATHH: Dusndeckoe siBieHne. U3ndecKknii 3aK0H. DIIeKTpuueckoe noje. MarautHoe noje. Mexanndeckoe nBukenne. OTHOCH-
TEJbHOCTh JABWKEeHUS. [[BrkeHue 1o okpyxHoctu. Muepmus. [lepsriit 3akon Herotona. Bzaumopericteue ten. Cinoxxenue cui. Bropoit 3akon Hetotona. Tpe-
tuil 3akoH Hprotona. Ummynbc. 3akoH coxpaHeHust umnynbca. PeaktuBHoe aprkeHne. CBoOoIHOE maeHue. 3aKOH BCEMUPHOTO TATOTEeHUs. [ eoneHTpuye-
CKasl U IeJIMOLIEHTPUYECKasi CUCTEMbl MUpa. 3aKOH COXPaHEHHs] MEXaHMYECKOH 3Hepruu. MexaHuueckue KojaebaHus U BOJHbBL. 3ByK. MarHuTHoOe IoJje TOKa.
OnextpoMaraut. BzanmonelictBue MmaruutoB. MaruutHoe nosne 3emiun. [leiicTBe MarHUTHOTO 110JI Ha MIPOBOJIHUK C TOKOM. OJIEKTpojABUrarTenb. Pannoak-
TUBHOCTb. Asb(da-, Oeta- u ramma-uzinydenus. [lepuon nomypacnana. Onbsitsel Pesepdopna. [Tnanerapnast monens atoma. CocTaB aTOMHOTO spa. DHEprus
CBSI3M aTOMHBIX siiep. SnepHbie peakuuu. Microunuku sueprun ConHua u 3Be3a. SAnepHas sHepretuka. Jlosumerpus. BausHue paaroakTUBHBIX U3JTy4€HUHN Ha
KHUBBIE OPraHU3Mbl. DKOJOIMYECKHE MPOOIeMbl pabOThl aTOMHBIX IEKTPOCTAHLIUH.

cMmbIca puzndeckux Besudun: Ilyts. Cxopocts. Yckopenue. Macca. I[InotHocts. Cuna. Cuna tsoxectu. Jlasnenue. Umnynse. Koadduuuent noaesHoro
neiicteus. Buyrpennsist sueprus. Temnepatypa. Y aenbHast TeI10EMKOCTh. BraxHocTs Bo3ayxa. KonudecTBo TEmIoThl. DIIEKTpUUYECKUI 3apsii. DJeKTpuye-
CKas cujia ToKa. DJeKTpuieckoe HanpsbkeHue. Pabora. Momnocts. Kunernueckas sneprus. [loTeHunanbHas sHeprus B3auMoIeHCTBYIOIINX TE.

cMbICa (u3ndeckux 3aKkoHOB: [lackansa, Apxumena, HproTOHa, BCEMUPHOIO TATOTEHUS, COXPAHEHHS UMITYJIbCA, MEXAHUYECKOW SHEPTUHU, COXPAHEHHUs YHEP-
TMH B TEIJIOBBIX IIPOLIECCAX, COXPAHEHMsI AJIEKTPUUYECKOTO 3apsana, Oma [uis ydacTka dJeKTpuueckoi nenu, Jxoynsa-JIeHna.

JOJIKHbI YMeTh: OOBSACHATh MEXaHUUYECKUE SIBJICHUS Ha OCHOBE 3aKOHOB KMHEMAaTUKU M JWHAMUKU HbIOTOHA, 3aKOHOB COXpaHEHHUS UMIYJIbCa U SHEPTUH,
3aKOHA BCEMUPHOTO TATOTeHMs. [IpoBeaeHNE MPOCTHIX ONBITOB M OKCIEPUMEHTAIBHBIX UCCIEAOBAHUM 110 BBISIBJICHUIO 3aBUCUMOCTEN: IIyTH OT BPEMEHU NPH
PaBHOMEpPHOM M PaBHOYCKOPEHHOM JBIKEHHH, Mepuoja KoneOaHWH MasTHUKA OT JUIMHBI HUTH, NMepHoja KoyeOaHWi rpy3a Ha NpPYKUHE OT Macchl Ipy-
3a. JleificTBre MarHUTHOT'O TOJISl HA MPOBOJHUK C 3JIEKTPUUYECKUM TOKOM. TeruioBoe NeiCTBUE TOKA. DJIEKTPOMAarHUTHYIO MHIYKIIMIO.

BJaJeTh KOMIETEHIUSAMHU: [IEHHOCTHO-CMBICIIOBOM, yueOHO-T03HABATEIbHON, KOMMYHUKAaTUBHOH, TMYHOTO CAMOCOBEPILICHCTBOBAHMS.

CIOCOOHBI pelaTh CJACAYIOIHe KU3HCHHO-TPAKTHYEeCKHe 3aa4M: NPAKTH4YeCKoe NMpUMeHeHHe (U3NYeCKUX 3HAHMHU ISl BBIABICHMS 3aBUCUMOCTU
TOPMO3HOT'O IIyTH aBTOMOOMJISL OT €r0 CKOPOCTH; 3aIIUThl OT OMACHOTO BO3JICHCTBHS Ha OPraHU3M YellOBeKa paJMOaKTUBHBIX M3ITy4eHU; Ul U3MEPEHHUs pa-
JMOAKTUBHOIO (DOHA U OIIEHKHU €ro 0€301MacHOCTH.

HCIO0JIBL30BATh (PU3HYEeCKHe NMPUOOPHI M M3MEpPHUTEJbHbIe HHCTPYMEHTBI JAJIsl M3MepPeHHus1 (PM3HMYECKHX BEJIHMYMH: PACCTOSHUS, IPOMEXYTKAa BPEMEHU,
Macchl, CHJIbI, AaBJICHU, TEMIIEPATYPHI, BIAXKHOCTH BO3yXa, CHJIbI TOKA, HANPSIKEHUS, SJEKTPUUYECKOTO CONPOTUBIICHHUS, pabOThHl 1 MOIITHOCTH 3JIEKTpHYe-
CKOrO TOKA.

NPeACTABJATDH Pe3yabTaThl H3MEPEeHUH ¢ NOMOIIBI0 Tad/ul, rpa@uKoOB M BBIABJIATH HA ITOH OCHOBE SJMIMPHUYECKHE 3aBUCMMOCTH: ITyTH OT BPEMEHU,
CHJIBI YIIPYTOCTH OT YIUTMHEHUS NPY>KUHBI, CUIIBI TPEHUS OT CUJIBI HOPMAJIBHOT'O AAaBJICHMS, IEpHUO0/ia KOJIeOaHN MasiTHUKA OT JUIMHBI HUTH, IepHo/ia Koyeba-
HUI Tpy3a Ha NPYKUHE OT MAcChl rpy3a U OT KECTKOCTH IMPYKUHBI, TEMIIEPATyphbl OCTHIBAIOLIErO Tejda OT BPEMEHH, CHIIBI TOKA OT HAaNPSDKEHMS HA y4acTKe
LI, YTJIa OTPAKEHUs OT yrja NaJeHus CBETa, yria IPEJOMIICHHs OT yIila NaJIcHUs CBETa;

BBIPAKaTh Pe3yJbTAThI M3MEPEHUI U pacyeToB B eAMHMIAX MeKIyHAPOAHON CUCTEeMbI;

NPUBOAUTH IPUMeEPHI MPAKTHYECKOI0 HCIO0/1b30BAHNS (PU3NYECKUX 3HAHUH O MEXaHWYECKUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e pelaTh 3324 HA IPUMeHeHHe U3YYeHHBIX (PU3NYeCKUX 3aKOHOB.

* OCyUeCmenAms CAMOCMOAMENbHbLI HOUCK UHGOPMALUH €CTECTBEHHOHAYYHOTO COAEP)KAaHUS C MCIOJIb30BAaHMEM Pa3IMYHBIX MCTOYHHKOB (Y4E€OHBIX TEK-
CTOB, CIIPAaBOYHBIX U HAYYHO-TIOMYJISIPHBIX M3[aHUI, KOMIBIOTEPHBIX 0a3 JAaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M IpeacTaBlieHre B pa3HbIX (opmax (cio-
BECHO, C TOMOIIBIO TPa(UKOB, MATEMAaTHUECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCI0JIb30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS HA MPAKTHKE U B NIOBCeTHEBHOM KU3HU JJIS:

e o0ecrieyeHus: 6€30MACHOCTH B POIIECCE MCIIOIB30BAaHMS TPAHCIOPTHBIX CPEICTB, SJEKTPOOBITOBBIX IPHOOPOB, AIIEKTPOHHON TEXHHKH;

e KOHTPOJIS 32 UCTIPABHOCTHIO 3JIEKTPOIPOBOAKH, BOJOPOBO/IA, CAHTEXHUKHU U Ta30BbIX MPUOOPOB B KBAPTHUPE;

® palMOHAIBHOIO IPUMEHEHUS IPOCTHIX MEXAHU3MOB;

e OIICHKHU 0€30IM1aCHOCTU PaUaIlMOHHOTO (pOHA.

VYuyebnas nporpamma 9 kitacca paccuntana Ha 102 yaca, mo 3 4yaca B HeZleto.
CO/EP/KAHHUE YYEBHOI O IIPE/IMETA
Pacrnipenenenne yueGHOro BpeMeHH, OTBEJCHHOTO HA H3Y4EHUE OTACNbHBIX Pa3/IeoB:

N3 Hux

Ne Ha3sBanue TeMbl Bcero yacos JlaGopaTopHubie padoThI KonTpoabHbie padoThI
nn

1 | 3akoHBI B3aUMOJICHCTBUS U JBUKEHUS TEJ 39 2 2

2 | Mexanuyeckue KojeOaHus ¥ BOJHbI 15 1 1

3 | DieKTpOMarHuTHBIE SIBICHHS 22 1 1

4 | CtpoeHue aToMa U aTOMHOTO sijipa. KBaHTOBBIC SIBIICHHS 20 1 1

5 | Ctpoenue u 3Boronus BeeneHHOM 6

Tunwl ypokog:
Ha3Banmue KpaTkas xapakrepucTuka

Ypok usyuernust [OCHOBHAs 1Ie]Ib YpOKa — M3ydeHHE HOBOTO MaTepuana. DopMbl TAKOTO ypOKa MOTYT OBITh CAMBIMHU pa3HOOOpa3HBIMU: 1) JIEKITUS; 2) U3II0Ke-
HOBOT'O MaTe- |HHME HOBOT'O MaTepHaa B IUAJIOrOBOM PEKUME «YyUHTEIb-yUEHHK»; 3) CAMOCTOSATENIbHAS pab0Ta yyaluxcs ¢ ydeOHOM IUTepaTypoll Ha ypoKe.
puana

KomOunupo- |[DT10 Hambosee pacpocTpaHEHHBIN THI YpoKa UHCIIO DIIEMEHTOB YpOKa MOXET ObITh pa3inuHbIM. HampumMep, nznoxenne HeOOIbIIOH 10 00be-
BaHHBIN YPOK |My 4acTH HoBoro marepuana (10-20 Mmirf, 3aKperuieHue HOBOTO MaTepuaia (5 MuH), pe-meHue 3aaa4d (5—20 mun), kouTposs 3Hanui | (5-20
MUH), UJIM CaMOCTOATEIbHAas KpaTkoBpeMeHHas padota (10-15 MuH), Bo3MOXkeH QpoHTalIbHbIN sKkcriepuMeHT (5-15 mun). Takoe koMIuiekcHoOe
B3aMMOJICHCTBHE MKy CTPYKTYPHBIMH DJIEMEHTAMH YPOKa JIeJaeT YPOK MHOTOIIETIEBBIM B 3 (EKTHBHBIM.

Ypok OcHoOBHas I1eJIb YpOKa — 3aKperieHue H3ydeHHOro Marepraia. @opMbI TAKOTO YpoKa MOTYT ObITh BECbMa Pa3HOO0pa3HBIMU: 1) yPOK perieHus
saxpervrerns | 3245 2) GppoHTANbHBIA SKCIEPUMEHT; 3) YPOK-ceMUHAp; 4) YPOK-KOH(MEPEHIHUS; 5) MPOCMOTP Y4e€OHBIX BUIEOPUIBLMOB; 6) HTPOBBIE YPOKH
p («cyn Haa TpEeHUEM», «CYyJl HaJ UHEPLUEH») U T. 1.

3HAHUH

Ypoxk koHTpo- |l 71aBHas 11eNb JTaHHOTO YPOKAa — BCECTOPOHHUN M OOBEKTUBHBIA KOHTPOJIb M OLICHUBAHNE YCBOCHHBIX YUALUIUMHUCS 3HAHUM, YMEHUH U HABBIKOB.
15 v onennBa- |HaubGonee apdextuBHbie ero hopmel: 1) pasHOypOBHEBasi KOHTPOJIbHASI pab0Ta; 2) TECTOBBIM KOHTPOJb; 3) TeMaTUYECKHi 3aueT; 4) madopa-
HUS 3HAaHUH TOpHBIE pabOTHI.




3akonvl e3aumoodeiicmeus u 0suxicenus men (39 uacoe)
JlabopaTopHbie padoThl.

1.
2.

HccnenoBanue paBHOYCKOPEHHOTO ABMKEHHsI 0€3 HadallbHONW CKOPOCTH
W3mepenue yckopeHust CBOOOTHOTO MaieHUS

O0s13aTeIbHBIH JEMOHCTPALIMOHHBIH YKCIIEPUMEHT

NN E

OTHOCHUTENBHOCTD IBUKEHUS

SIBiieHnEe nHEpUUH

Bropoii 3akon Hsrotona

Tpernii 3akoH HproToHa

CBoboaHoe nagenue tei B Tpyoke HetoTona

Hanpasnenue ckopocT npr paBHOMEPHOM JBHKEHUU 11O OKPYKHOCTH
3aKOH COXpaHEHUsl UMITYJIbCa

PeaktnBHOE NBHXKEHUE

Mexanuueckue xoneoanusn u eonnst. 3¢yx (15 uacos)
O0s3aTebHbI ICMOHCTPANMOHHbIH IKCIIEPUMEHT

NogakrownhE

MexaHuueckue KojaeOaHus

3aBHCHMOCTH TIEpHO/Ia KOJIeOaH i Tpy3a Ha MPYKUHE OT MAcChI rpy3a
3aBUCUMOCTH NIEpUoa KoeOaHU HUTSIHOTO MasiTHUKA OT JUIMHBI HUTU
[IpeBparenne SHEPTUU P MEXAHUIECKUX KOJICOAHUSIX
MexaHU4ecKnue BOJTHBI

3BYKOBBIE KOJI€OaHMs

YcnoBus pacpocTpaHeHHs 3ByKa

JIaﬁopaTopHaﬂ padora.

1.

HccnenoBaHnue 3aBUCUMOCTHU nepuoaa n 4aCToThbl CBO6OI[HI>IX KOJIeOAHHH MaTeMaTHYECKOIO

Dnekmpomaznumneote senenus. (22 uaca)
Oo0s13aTe/IbHbIH 1EMOHCTPAIIMOHHbIH IKCIIEPUMEHT

©CoNo~wWNE

DNeKTpOMarHuTHAs UHIYKIHS

IIpaBuio Jlenua

CamounHayKIUs

DNeKTpOMarHuTHbIE KoJeOaHuUs

[TonydyeHnne nepeMeHHOro TOKa MPH BPallleHUH BUTKA B MAarHUTHOM T10JI€
YeTpolcTBO reHeparopa NepeMeHHOro ToKa

YcTpoiicTBo TpaHchopmaTopa

Ilepenaya aneKTpUUYECKOM SHEPTUN

CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH

10 [TpuHIMIIBI paguoCBsI3U
11. Jucnepcus 6enoro csera

MassiTHHKa OT €ro AJIMHBbI



JlaboparopHasi pa6ora
1. H3yueHue sBIEHUS PJICKTPOMArHUTHOW WHIYKITUN
Cmpoenue amoma u amomnozo sopa. (20 uacoes)
Oo0s13aTeJIbHbINH AEMOHCTPALMOHHbIH IKCIIEPUMEHT
1. Mopuens onbita Pesepdopna
2. HaOnrogenue TMHEHYaTHIX CIEKTPOB U3IYUCHHS
3. Habmonenue TpexoB B kamepe Buibcona
4. YCTpoMCTBO U IeWCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHUI]
JlabopaTopHblie padoThl.
1. UsyyeHue TpeKOB 3apsLKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOrpadusim
Cmpoenue u 360110uyusn Beenennou (6uaca)
Pe3yabTarhl 0CBOCHUA Kypca GPU3HKHU
JIMYHOCTHBIE Pe3yJIbTATHI:

e cdopmupoBaHUE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN yJallnuxcs;

e yOEKIEHHOCTh B BOZMOXKHOCTH IMO3HAHUS TPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOTO HCIOIb30BaHUS TOCTHKEHUN HAYKHU U TEXHOJIOTUN IS
JaIbHENIIIEr0 pa3BUTHS YEIOBEYECKOT0 OOIIECTBA, YBAXKEHHE K TBOPIIAM HAYKU M TEXHUKHU, OTHOIICHHE K (PU3MKE KaK SJIEeMEHTY 00IleyesioBe-
YECKOH KYJIbTYpBHI;

®  CaMOCTOATEIHHOCTh B MPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHIA;

e MOTHBAIUA 00pa30BATEIHHOM JIEATETLHOCTH IKOJIbHUKOB HA OCHOBE JJMYHOCTHO OPUEHTUPOBAHHOTO MOIX0/1a;

e (opmupoBaHUE IICHHOCTHBIX OTHOIICHUH JAPYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITUH U H300PETEHUH, pe3yJIbTaTaM 00 yUeHHSI.

MeTanpeamMeTHblie pe3yabTaThbl:

® OBJIQ/ICHHE HABBIKAMU CAMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aui Y4eOHOH 1eATeNbHOCTH, TIOCTAHOBKH 1IETIeH, MIaHUpPO-
BaHUs, CAMOKOHTPOJIS M OIIEHKU Pe3yIbTaTOB CBOCH IeATEIbHOCTH, YMEHUSIMU MPEABUACTh BOSMOKHBIE PE3YIbTaThl CBOUX JICUCTBUN;

® [OHWMaHUE PA3TUIHA MEXTy HCXOJIHBIMH (PaKTaMH M TUTIOTE3aMH IS UX OOBSICHEHUS, TCOPECTHUSCKUMHU MOJICISIMHA U PEATbHBIMH O0bEKTAMH,
OBJIQJICHUE YHUBEPCATHHBIMHU YUYCOHBIMH JIEUCTBUSMU Ha IIPUMEPaX TUIIOTE3 I OOBSICHEHUS U3BECTHBIX (DAKTOB M IKCIIEPUMEHTAIIBHOU MPO-
BEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIEEH MPOLIeCCOB UITH SIBJICHMUIA,

e (hopMHUpOBaHKE YMEHUN BOCIIPUHUMATD, TIepepadaThIBaTh U MPEABSBIATH HH(OPMAIUIO B CIOBECHOM, 00pa3HOil, CHMBOJIMYECKON (popMax, aHa-
JU3UPOBATH U TIepepadaThIBaTh MOTYYCHHYIO HH(OPMAITUIO B COOTBETCTBUHU C MTOCTaBICHHBIMH 3aJ]a4aMH, BBIJIEISATH OCHOBHOE COJICpKAHUE
MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

e TPHOOPETEHHUE OIBITA CAMOCTOATEILHOTO MTOUCKA, aHATN3a U 0TOOpa MHGOPMAIIHH C UCTIOIB30BAHUEM PA3JIMYHBIX HCTOYHUKOB U HOBBIX WH-
(hopMaIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHHs] TOCTABIEHHBIX 3a71a4;

® DPa3BUTHE MOHOJIOTHYECKOUN M TUAJTOTUUECKON PEUH, YMEHUS BBIPAKATh CBOM MBICITH M CTIOCOOHOCTH BBICTYIINBATH COOECETHHUKA, TOHUMATh €T0
TOYKY 3pEHUS, TPU3HABATH MPABO JAPYTOro YeJIOBEKa Ha MHOE MHEHUE;

® OCBOCHHE MPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIUSIX, OBJIAICHUE SBPUCTUICCKIMH METOIaMHU PELISHUS MpodIiem;

e (opmupoBaHuEe yMEHUI pabOTaTh B TPYIINE C BHIMOIHEHHEM Pa3IMUHbIX COLIMATBHBIX peliel, MPEeACTaBIsATh U OTCTAaNBaTh CBOU B3TJISIIBI U yOe-
XKICHUS, BECTU JUCKYCCHIO.




IIpenmeTHble pe3yabTaThl:

3HaHUS O MPHUPOJIE BAXKHEHIINX (PU3UUECKUX SBICHUNA OKPY)KAIOLIET0 MUpa M MOHUMAaHUE CMbICIA (PU3NYECKUX 3aKOHOB. PacKpbIBarOIUX CBSI3b
W3YYECHHBIX SIBJICHU;

YMEHUS MO0JIb30BATHCS METOJIaMH HAyYHOI'O MCCJIEI0BAHUS SIBIEHUH NMPHUPOJIbl, IPOBOAUTH HAOIIOIEHUS, IUIAHUPOBATh U BBIIOJIHATH KCIEPHU-
MEHTHI, 00padaThIBaTh Pe3yabTaThl U3MEPEHUH, MIPEACTABIATH PE3YIbTAThl U3MEPEHUI ¢ MOMOIIBI0 Tabnui, rpadukoB u Gopmyn, oOHAPYKU-
BaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BEIMUYMHAMHU, OOBSCHAThH NOJIYUYECHHBIE PE3Y/bTaThl U A€IaTh BHIBO/bI, OLIEHUBATH IPAHHIIbI [IOIPEILHO-
CTEH pe3yJIbTaTOB U3MEPECHMUIA;

YMEHUS IPUMEHSTh TEOPETUYECKHUE 3HAHUS 110 (PU3MKe Ha NMPaKTHKE, pelarh (u3ndecKue 3a7auyd Ha IPUMEHEHUE MOTy4YE€HHbIX 3HAHUM;

YMEHHUS U HaBBIKM IPUMEHSTH MOJTYYEHHbIC 3HAHUS JUIsI OOBSICHEHUS NMPHHLMUIOB ACHCTBUS BAXKHEWIIMX TEXHUYECKHX YCTPOWCTB, PELICHUS
IIPAKTUYECKHX 3aJjad NOBCEHEBHOM XMU3HU, o0ecrieueHns: 0€30IacCHOCTH CBOEH KHU3HH, pallMOHAJILHOIO MIPUPOJIOIIOIb30BaHUS U OXPaHbl OKpY-
JKAIOLLEH CPeNbl;

(dbopmupoBaHUEe YOSKICHHS B 3aKOHOMEPHOH CBSI3U U MIO3HABAEMOCTH SIBJIIEHUH MPUPOJIbl, B 00BEKTUBHOCTH HAyYHOI'O 3HAHMSI, BHICOKOM 1IEHHO-
CTHU HayK{ B Pa3BUTUHU MAaTEPUATbHOMN U JyXOBHOM KYJIbTYpbI JIIOCH;

pa3BUTHE TEOPETUYECKOTO MBIIIJICHNUS HAa OCHOBE ()OPMHUPOBAHUS YMEHUH YCTaHABIMBATH (PaKThI, pa3IN4aTh MPUYUHBI U CIEACTBUS, CTPOUTH
MOJICJIA ¥ BBIBUTaTh THIIOTE3bI, OTHICKUBATh W (POPMYIHMPOBATH JTOKA3aTEIHCTBA BBIIBUHYTBHIX THIOTE3, BHIBOJUTH W3 HKCIEPUMEHTAIBHBIX
(akTOB U TEOPETUUECKUX MoJiesel (PU3NUYECKHE 3aKOHBI;

KOMMYHHUKATHBHBIE YMEHHSI JOKJIAABIBATh O pe3yJbTaTaXx CBOETO MCCIEIOBAHMSA, y4acTBOBATh B JUCKYCCHH, KPATKO W TOYHO OTBEYaTh HA BO-
MIPOCHI, HCIIOJIF30BATh CIPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKHA HHPOPMALINH.

HOprI U KPUTCPHUHU OLICHUBAHUA:
Ouenueanue YCmHO20 omeema yuauiuxcs

OtmMeTKa «5» CTaBUTCS B ciydac:

1. 3nanus, moHMMaHus, TITyOHHBI YyCBOEHHS 00YHArOIMMCS BCETO 00BbEMa IIPOrPaMMHOTO MaTepuana.

2. YMeHMs BBIIENAT IaBHbIE MOJI0KEHUS B M3yYeHHOM MaTepualle, Ha OCHOBaHUU (haKTOB U IIPHMEPOB 0000IATh, 1e1aTh BHIBObI, yCTAHABIUBATH MEXK-
MIpEeIMETHBIE U BHYTPUIIPEIMETHBIE CBS3U, TBOPUECKU IPUMEHSIET OJyYE€HHbIE 3HAHNS B HE3HAKOMOM CUTYyallUH.

3. OrcyTcTBHE OMIMOOK M HEMOYETOB NP BOCIPOU3BENECHIN N3yIEHHOTO MaTEPUANA, PH YCTHBIX OTBETAX YCTPAHEHHE OTIEIBHBIX HETOYHOCTEH C MOMOMIBIO
JIOTIOJTHUTENBHBIX BOIIPOCOB YUHUTENSI, COONIIOIEHNE KYJIbTYpbl YCTHOW peun.

O1rMeTKa «4»:

1. 3nanue Bcero M3y4eHHOro MPOrpaMMHOrO MaTepUaa.

2. YMeHHI BBIIENATH TIABHEIE TOJI0KEHUS B M3yYeHHOM MaTepHajle, Ha OCHOBaHMH (DaKTOB M IIPUMEPOB 0000MIATh, I€IaTh BHIBOIBI, yCTAHABIMBATH BHYTPH-
IIPEAMETHBIE CBSI3U, IPUMEHSTD I10JyYEHHBIC 3HAHUS HA ITPAKTHKE.

3. HesnauurenbHble (HErpyOble) OIMMOKU M HEJOYETHI TPH BOCTIPOU3BEICHUH H3yIE€HHOTO MaTepraa, COOJI0IEHHE OCHOBHBIX ITPABUII KYIILTYphI YCTHOM pe-

Y.

OrMmerka «3»:
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1. 3nanue n ycBOeHME MaTepuaa Ha YPOBHE MHHMMAIILHBIX TPEOOBAHMI IPOrPAMMBI, 3aTPyAHEHHE IPH CAMOCTOATEILHOM BOCIIPOU3BENCHUH, HEOOXOIHU-
MOCTb HE3HAYUTEJIbHOM MOMOIIIM ITIPENoaaBaTers.

2. YMeHue paboTaTh Ha YPOBHE BOCIPOU3BEIEHUS, 3aTPyAHEHUS IIPU OTBETaX Ha BUJOU3MEHEHHBIE BOIPOCHL.

3. Hanuuue rpy60ii ommoOKy, HECKOILKMX HEMPYObIX TIPU BOCIPOU3BEIEHUHI H3yU€HHOIO MaTepuaa, HE3HAYUTEILHOE HeCOOI01eHue OCHOBHBIX ITPaBHII
KYJbTYpbl YCTHOU peun. OTMETKa «2»:

1. 3HaHue ¥ YCBOCHHE MaTepHalia Ha YPOBHE HIKE MUHUMAIBHBIX TPEOOBAHUI MPOTPaMMBbl, OTJCIIBHEIC MPEACTABICHUS 00 H3yYEHHOM MaTepHare.

2. OrcyTcTBUE yMEHHUN pabOTaTh HAa YPOBHE BOCIIPOU3BEICHHUS, 3aTPYAHECHUS [TPU OTBETAX HA CTaHAAPTHBIE BOIPOCHI.

3. Hanmnume HECKOMBKHUX TPYOBIX OMIUOOK, OOJBIIOr0 YHCa HETPYOBIX MPU BOCIIPOU3BEICHUH H3YYCHHOTO MaTeprasa, 3HAaYUTEIIbHOE HECOOII0IEHUE OCHOB-
HBIX TIPAaBUJI KYJIbTYpbl YCTHOU peyu.

Ouenka 6btnoONHEeHUA NPAKMUYECKUX (1a00pamopHvlx) paoom
OtmMmeTka «5» CTaBUTCS, €CJIM YUCHHUK:

1. IIpaBUJIbHO OIIPCACINI LCJIb OIIbITA,
2. BBIITOJIHHJI pa60Ty B IIOJIHOM 00BEME C CO6J'II-OI[€HI/IGM HCO6XOﬂHMOﬁ IMOCJICAOBATCIIbHOCTHU ITPOBCACHUS OIIBITOB U H3MepeHHﬁ;

3. CaMOCTOATCIIBHO U pallMOHAJIBHO BI)I6paJ'I H 1IOATOTOBMIJI AJIA OIIbITA HCOGXOIII/IMOG O6OPYIIOB3.HI/I€, BCC OIIBITHI ITPOBEJI B YCIIOBUAX U PCKHUMAX, obecneun-
Baromux IMOJYUYCHHUEC PE3YyJIbTATOB U BHIBOJIOB C HauOOIbIIEH TOYHOCTBIO,

4. Hay4HO IrpaMOTHO, JIOTUYHO OMMCAN HaOI0IeHHs ¥ c(hOPMYITHMPOBA BEIBOJII U3 OMBITA. B peICTaBIeHHOM OTYETE NPABMIILHO M aKKYPATHO BBINOJIHMII BCE
3armmcH, TabIUIIbl, PUCYHKH, TPAQ UK, BEIYUCICHUS U CJIeTIall BEIBOIBI,

5. MposBJIAET OPraHU3alMOHHO-TPYI0BbIe yMeHHUs (OLIEPKUBAET YUCTOTY PabOYEro MeCTa U IOPAI0K Ha CTOJIE, SKOHOMHO MCHOIb3yeT PACXOHBIE MaTe-
pHabl).

6. SKcIepUMEHT OCYLIECTBIISET 1O IIaHy ¢ Y4eTOM TEXHUKH 0€30I1aCHOCTH U TIPaBUIl pabOoThl ¢ MATEPUAIAMU U 000PYI0BAHHEM.

OtMeTKa «4» CTaBUTCS, €CIM YYEHHK BBIOJHII TpeOOBaHM K olleHKe "5", Ho:

1. onbIT MpoBOAMI B yCIOBHSAX, HE 06ECIEYNBAIOMINX JOCTATOYHON TOYHOCTH U3MEPEHUI;

2. Wn OBLIO JONYIIEHO JIBA-TPU HEIOYETA;

3. unwm He Gosiee 0HOMN HErpy6Oii OIMOKH M OJIHOTO HEJOYETA,

4. ¥u SKCIIEpUMEHT TIPOBEIEH HE TTOJTHOCTBIO;

5. MJIM B ONIMCAHWHU HAOJIOEHHUI U3 OTIBITA JIOIYCTHII HETOYHOCTH, BBIBOJIBI CENAJ HEMOIHBIE.

OtmeTKa «3» CTaBUTCS, €CIU YUCHHUK:

1. npaBMIILHO ONpeEENIII e ONBITa; pabOTy BBINOIHAET IPABUILHO HE MEHEE YEM HaIlOJOBUHY, OJHAKO 00BEM BHIIOJHEHHOM YaCTH TAKOB, 9TO MO3BOJIAET
MOJIYYUTh IPABUIIbHBIE PE3YJIbTAThl U BBIBOJIBI [0 OCHOBHBIM, MPUHIMITHAIBHO BaXKHBIM 3a7a4yaM paboThI;

2. uiu noa6op 060pynoBaHus, 00BEKTOB, MATEPUAIIOB, a TAKKE PAOOTHI 110 HaYally ONbITA IPOBEJ C MOMOIBIO YUMTENS; UK B XO/€ NPOBEIEHHS OMbITA U H3-
MEpEeHUH OBbLIN TOMYLIEHBI OIIMOKHU B ONKMCAHUU HAOIIOACHHUH, (POPMYIHPOBAaHUH BBIBOJIOB;

3. ONBIT IPOBOMIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO IIPUBEJIO K TIOJYYEHHUIO PE3YIILTATOB ¢ OOJIBIIEH MOTPEIMHOCTHIO; MM B OTYETE OBUIM JOMYLIEHBI B
o0111eit CIOKHOCTH He OoJiee IByX OLIMOOK (B 3aMUCAX €AMHUL], U3MEPEHUAX, B BRIYUCICHUSX, rpaduKax, Tabaumnax, cxeMax, 1 T.1.) He IPUHIUITHAIBHOTO JUIs
JaHHOW pabOoTHI XapakTepa, HO MOBJIUABILNX HA PE3YJIbTAT BBIOJIHEHUS;
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4. nomyckaet rpy0yro ommMOKy B XOJI€ SKCIIEpUMENTA (B 0OBACHEHNH, B 0QOPMIIEHHH PabOThI, B COOJIIOAEHUN PABHII TEXHUKH OE30IIaCHOCTH IPH paboTe ¢
MarepuagamMu ¥ 000pyA0BaHUEM ), KOTOPAsk UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIA.
OTmeTKa «2» CTaBUTCS, €CIU YUCHHUK:

1. HEC OIIPEACIINII CaMOCTOATEIIBHO LICJIb OIIBITA, BBIIIOJTHUII pa60Ty HE IIOJHOCTBIO, HC IMOATOTOBHII HYKHOE€ O60py,£[0BaHI/Ie 1 00bEM BBINOJIHEHHON YacTH pa6o—
Thbl HE ITO3BOJIACT CACIIATE IIPaBUJIBHBIX BBIBOIOB,

2. HJIN OIBITHI, U3MCPCHUS, BBIYHUCJICHU, H3,6JHOI[CHI/IH MPOU3BOANINCH HCTIPABHUIILHO,

3. unu B xozie pabOTHI U B 0TYETE OOHAPYKUINCH B COBOKYIHOCTH BCE HEJOCTATKHU, OTMEUEHHBIE B TPEOOBAHUAX K OLEHKE «3»;
1. nomyckaet nBe (1 OoJiee) TpyObie OMUOKH B XOJIE SKCIIEPUMEHTA, B 00BICHEHUH, B 0(DOPMIICHUH pabOThI, B COOJIIOICHUH MTPABUJT TEXHUKH OE30MTaCHOCTH
pu paboTe C BEIIECTBAMU M 000PYJOBAaHHEM, KOTOPBIC HE MOXKET HCIIPABUTH JaXKE TI0 TPEOOBAHUIO YIUTEIIS.

Ouemca camnocmoameslbHblX NUCbMEHHbBIX U Koumpwlbnblxpa6om
OtmeTKa «5» CTaBUTCH, €CIIU YIYCHUK:

1. Bemonnun pa6ory 6e3 OMMOGOK ¥ HEOYETOB;

2. nomycTu He 6oJlee OJHOTO HEJI0YETa.
OtMeTKa «4» CTaBUTCSI, €CIU YUEHHUK BBLIIOJHUI pabOTy MOIHOCTHIO, HO JIOMYCTHII B HEMN:

1. ne 6onee omHOM HErpyOOi OIIMOKHU M OTHOTO HEJOYETA;

2. wiu He 6oee JBYX HEJ0YETOB.
OtMmeTrka «3» CTaBUTCH, €CJIM YUEHUK MMPABUILHO BBIMIOJHII HE MeHee 2/3 paboThl WU HOITYCTHI.

1. ne 6onee 1BYX rpyObIX OMHUOOK;

2. v He GoJiee OTHOM rpy0oii 1 ogHON HerpyOoii OMMOKH U OJJHOTO HEJ0YETa,
3. unu He 6osiee ABYX-TpeX HErpyObIX OMIUOOK;
4,
5.

WJTU OJTHOM HErpyOo# OMMOKHU U TpeX HEJT0UYETOB;

HJIK IIPpU OTCYTCTBUU OI_HI/I6OK, HO ITPpH HAJIMYHUU YCTBIPEX-TIATH HEJOUCTOB.
OtmMmeTKa «2)» CTaBUTCH, €CIIN YIYCHUK:

1. momycTun 4ncno ommMbOK ¥ HEOUETOB IIPEBOCXOIAIIEE HOPMY, TIPU KOTOPOH MOKET OBITh BBICTABIIEHA OLEHKA «3%;
WM €CITU MPABUJIBHO BBIMOJIHII MEHEE MOJIOBUHBI PabOTHI
Y4eOHO — MeTOAMYECKHMIT KOMILJIEKT
1. A.B. Iepbuukun, E.M. I'ytHuk. @usuka 9 xknacc. M.: Ipoda, 2015
2. A.TL PeivreBuu. 3amaunnk 10-11 kmaccsl i o01re oOpa3oBaTenbHbIX yupexacHuid. — M.: [Ipoda, 2006.
3. B.M.Jlykammuk. CoopHuk 3agau no ¢pusuke. 7-9 knacc. M.: IIpocsenienne,2007.
Matepuan KOMILJIEKTa OJTHOCThIO cOOTBETCTBYET [IprMepHoil mporpamme 1o Gpu3nke OCHOBHOIO 00IIero o0pa3oBaHus, 0043aTeIbHOMY MUHUMYMY CO-
Jep>KaHus, peKOMEH0BaH MUHUCTEPCTBOM 0Opa3oBaHus PO.
O0o03Ha4yeHNsl, COKPALLICHUSA
K3C KM I'MA — xozbl 371EMEHTOB COZIEP>)KaHNsl KOHTPOJIbHO U3MEPUTENBHBIX MaTepuanos [ TIA
KITY KMM I'MA - koasl mpoBepsieMbIX YMEHUN KOHTPOJIbHO U3MEPUTEIbHBIX MaTepuaioB [ A
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KanenaapHo-tremaTudeckoe mjiaHupoBanue no gpusuke 9 kiacc

3 yaca B HEJEIIO

Koa- Mesxnpen-
Jata npo- No B0 YMmeHust 1 HaBbIKH, TPeOOBaHUS K YPOBHIO Oco0bie ¢popMbl METHBIE
Tema ypoka MOATOTOBKH OpraHu3anum
Be/ICHUS ypoKa | 4a- CBSI3H
yqammxcsi YpOKa
COB
3akoHbI ABHKeHUS M B3auMoaeiicTBud (39 yacoB)
1 1 BBoanslit uactpykrax no T.b. Matepu- | 3HaTh NOHATHS: MEXaHUYECKOE JBUKEHHE, Ma- Tect win 3ana-
anbHadg Touka. Cuctema oTcyéTa. TepHalbHas TOUKA, TEJIO OTCUETA, CUCTEMA OT- HUS Ha COOTBET-
cyéra. CTBHUE
YMeThb IpUBOAUTEH PUMEPH MEXaHUUECKOTO
JIBUKCHUSL.
2 1 Tpaexropus. Ilyts. [lepemenienue. 3HaTh NOHATHUA: TPACKTOPHUSL, IIyTh, IEpeMeLIe- Tect wnu dusu- | Mamema-
HUE. yeCcKUH AuKTadT. | muka. Cuc-
YMeTh 00BIACHATH UX (PU3NIECKUH CMBICT, TeMa Koop-
OTPEAEIATh KOOPIANHATHI IBHXKYIIETOCS TeMa. IuHaT. Bek-
top. deucr-
BUSI C BEK-
TOpaMH.
3 1 Onpenenenne KOOPIAUHATHI IBHKYIIETO- | 3HATH NOHATHUSA: TPACKTOPUS, ITyTh, IEPEMELIe- Jlexuus, coctas- | Mamema-
cs Tena. HUE. neHue onopHoro | muxa. Cuc-
YMeTh 00BIACHATH HX (PU3NIECKUH CMBICT, KOHCTIEKTa TeMa Koop-
ONPEAEIATh KOOPIANHATHI IBHXKYIIETOCS TENA. nuHatT. Bek-
top. deucr-
BUSI C BEK-
TOpaMH.
4 1 Ilepemenienne npu NpSAMOJIMHENHOM 3HaTh QU3NYECKUI CMBICI MOHATHS CKOPOCTH; NunuBunyans-
PaBHOMEPHOM JBM)KEHUH IBIKEHHE. 3aKOHBI MIPSIMOJIMHEWHOTO PAaBHOMEPHOTO JIBH- Has pabora.
KEHHSL.
YMeTsb onucath 1 00BSICHUTH JBIKEHHE.
5 1 I'paduueckoe npencTaBieHre NpsMoin- | 3HATh ypaBHEHUS 3aBUCUMOCTH CKOPOCTH U KO- Urenue rpadu- | Mamema-
HEHHOTO PaBHOMEPHOTO IBHKEHHUS. OpIMHATHI OT BpEMEHH MPH MPSMOJIUHEHHOM KOB, onpenene- | muxa. Cuc-
PaBHOMEPHOM JIBIDKEHHH. HUe PU3NIECKUX | TeMa KOOp-
YMeTb UuTaTh U aHAIN3UPOBATh T'PaUKH 3aBU- BEJIMYMH. nuHat. Bek-
CHUMOCTH CKOPOCTH Y KOOPAWHATHI OT BPEMEHHU, top. Jlewcr-
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BelleHst ypoka | wa- Tema ypoka TOATOTOBKH OpraHu3anuu B3N
y4ammuxcsi YpPOKa
COB
YMETB COCTABIIATh YPABHEHHS IO MTPUBEIEHHBIM BUS C BEK-
rpaduKam. TOpaMH.
6-7 2 Pemrenue 3anau Ha npsiMosMHEitHOE paB- | YMeTb peliaTh aHATUTHYESCKH U TpaduuecKu NnnuBunyans-
HOMEPHOE JBIKCHUE. 3a/1a4M Ha OIIPENIEICHHE MECTa U BPEMEHHU Has pabora.
BCTPEUH JIBYX TeJl, Ha ONPEJEIEHNE KOOPIUHATHI
JIBIKYIIETOCS TeNa, Ha ONpeziesieHHe CBs3ei
MEXy KHHEMAaTHIECKUMHY BEJTMYNHAMMU.
8 1 [IpsiMonuHeHOE PaBHOYCKOPEHHOE 3HaTh GU3NYECKUI CMBICT MOHATHS CKopocTH; | Jlekmwms, cocras-
JIBUYKEHUE. Y CKOPEHUE. CpEeHEN CKOPOCTH, MTHOBEHHOM CKOPOCTH, JIEHUE OIIOPHOIO
ypaBHEHUS 3aBUCUMOCTH CKOPOCTH OT BPEMEHU KOHCIIEKTa.
IIPY MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBH-
KEHUH.
YMeTh UnTaTh U aHATU3UPOBATH TPaQUKH 3aBU-
CHUMOCTH CKOPOCTH OT BPEMEHH, YMETh COCTAB-
JISITh yPaBHEHUsI 110 IPUBEAEHHBIM Ipadukam.
9 1 CKOpOCTh PaBHOYCKOPEHHOTO TPSMOJH- | 3HATh (PU3NYECKUH CMBICHT MOHATHS ckopocTH; | Jlekmus, coctaB- | Mamema-
HeiHOTO MBWKeHHA. ['paduk cCKOpoCTH. cpeliHel CKOPOCTH, MTHOBEHHOM CKOPOCTH, JIeHue OIOpHOro | muxa. Jlu-
YpaBHEHUS 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU KOHCIIEKTA. HelHas
MIPH MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBH- GbyHKIUS 1
KEHUH. ee rpaduk
YMeTh uuTaTh U aHANU3UPOBATH I'PaQUKH 3aBU-
CHUMOCTH CKOPOCTH OT BPEMEHH, YMETh COCTAB-
JISITh ypaBHEHUs 10 MPHUBEJAEHHBIM TpaduKam.
10 1 Pewenne 3a1a4 Ha psSIMOJIMHEWHOE PaB- YMeTsh peniath aHaJIUTHYECKH H TpaQUUecKH NunuBunyans- | Mamema-
HOYCKOPEHHOE ABHKEHUE 3a/1a4M Ha OINIPeJICIICHNE MeCTa U BpPEMEHHU Has pabora. muxa. JIn-
BCTPEYH JIBYX TeJl, Ha ONPEeeNIEHUEe KOOPIUHATHI HelHas
JIBIKYIIIETOCS TeNa, Ha OmNpeziesieHIe CBS3eil GbyHKIUS 1
MEXYy KHHEMATHYECKUMH BETMUYHHAMU. ee rpaduk
11 1 [lepemerenne mpu NpsIMOIMHENHOM 3HATB 3aKOHBI IPAMOJIMHEIHOTO PABHOYCKO- Tectr nnu 3ama- | Mamema-
PaBHOYCKOPEHHOM JBM>KEHUH. PEHHOTO JBIKEHUS. Y METh ONPEENATh MyTh, HUE Ha COOTBET- | muxa. JInu-
MepEeMEIICHIE U CPEAHIOI0 CKOPOCTh TPH TPs- CTBHUE HelHas
MOJIMHEITHOM paBHOYCKOPEHHOM JBM)KEHHH, YH- ¢dbyHKUUA 1
TaTh rpauKH IMIyTH U CKOPOCTH, COCTABIIATD ee rpadux

ypaBHEHUS MPSIMOJIMHEIHHOTO PABHOYCKOPEHHOTO
JBIDKEHMSL.
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BeJIeHMsI ypoka | ua- Tema ypoxka MOATOTOBKH OpraHu3auuu B3N
ydamuxcst ypoka
COB
12 1 ITepemenienue nmpu NpsSMOIUHEHHOM YMeTsb pemath 3a/1auu Ha ONpeeIieHUue CKopo- Camocrositens- | Mamema-
PaBHOYCKOPEHHOM JBI)KEHHHU 0€3 Ha- CTH TeJla U €r0 KOOPAUHATHI B JIFOOOH MOMEHT Has pa0orta, pe- | muka. Jlu-
YabHON CKOPOCTH. BpPEMEHHU T10 33JaHHBIM HauaJIbHBIM YCIIOBHSIM. LICHUE 3a1a4 HelHas
pasHoii ctenern | PyHKIUSA U
CIIOKHOCTH. ee rpadux
13-14 2 I'padmyeckuii MeTos pelieHUs 3a7a4 Ha | YMeTh, UCIONIB3Ys I'paduK 3aBUCUMOCTU CKopo- | UccnenoBarens- | Mamema-
PaBHOYCKOPEHHOE IBUKEHHE. CTH OT BPEMEHH, ONPEACTATh MyTh, IPOUICHHBINH | CKas padora. MuKa.
TEJIOM. Ksanpa-
TUYHAs
GbyHKIUS H
ee rpaduk.
IInowane
TparenuH.
15 1 JlaGopaTopHas padora Nel YMeTb onpenensiTh yCKOpEeHHUE PaBHOYCKOPEH- JlaboparopHast | Mamema-
«HUccnenoBanne paBHOYCKOPEHHOT0 | HOTO JBIJKCHMS, 3alIMCHIBATh PE3yibTaT U3Mepe- | padoTa, HUINYME | MUKA.
JABH:KEHUsI 0€3 HAYaIbHO# CKOPOCTH». | HHUI B BUJIE TaONHUIBI, A€TIaTh BBIBOJIBI O IIPOJie- tabmuuel, pu- | KBagpa-
JIAaHHOM paboTe U aHaJIM3UPOBATH ITOJYUCHHBIE | CYHKA, IPaBUJIb- | THYHAS
pe3yibTaThl; COOMPATh YCTAHOBKH ISl KCIIEPH- HBIE TIPSIMBIE, ¢$byHKUMA H
MEHTAa 110 OMHCAHUIO0, PUCYHKY, WK CXEME U U3MepeHus, oT- | ee Tpaduk.
MPOBOJUTH HAONIO/ICHHS U3yYaeMbIX SIBIICHHW. | BeT ¢ equHunamu | [Lnomans
n3mepenus B CU, | Tpanennn.
BBIBOJL.
16 1 [MoBTopenwue u 06001IeHNEe MaTepraia | 3HATHL OCHOBHBIE ()OPMYIILI PABHOMEPHOTO U Wupusunyans-
no TemMe «PaBHOMEpHOE ¥ PaBHOYCKO- | paBHOYCKOPEHHOTO JIBH)KEHHS. Has pabora.
PEHHOE JBIKCHHE) YMeThb IpUBOIUTH U OOBSCHATH IPUMEPHI PaB-
HOMEPHOTO, TIPUMEHSTH (POPMYJIBI IPH MPAKTH-
YECKUX pacyérax.
17 1 KonTpoabnas padora Nel «IIpsimosin- YMeTh NpUMEHSTH MTOJIy4YEHHBIE 3HAHUS NTPU KonTponbeHas
HeliHOe paBHOMepHOe H PaAaBHOYCKO- peleHnH! 3a/1a4. pabora.
PeHHOE IBH:KEHHE)»
18 1 OTHOCHUTEITEHOCTh MEXAaHHYECKOTO IBU- | ¥YMeTh UCIOJIB30BaTh Pa3HBIE METOIBI H3MEpe- Tect ¢ B3aumo-

JKCHUA.

HUS CKOPOCTH TEll.

IloHmMAaTB 3aKOH CIIOKEHUS CKOPOCTEN.
YMeTh UCTIONB30BATh 3aKOH CIIOKEHUS CKOPO-
CTEH NpH peIIeHUN 3a/1a4.

IPOBEPKOI
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BelleHst ypoka | wa- Tema ypoka MOATOTOBKH OpTraHu3anun B3N
yqauuxcsi ypoka
COB
19 1 Wuepumansable cucteMsl otcyera. [lep- | 3HaTh hopMyTUPOBKY 3aKOHA WHEPIINH, TIEPBO- Ou3HIECKHA
BbI 3aKk0H HproTOHA ro 3akoHa HrroToHa, noHsatue «HepuuaibHble JUKTAHT
CHCTEMBI OTCUETa; BKIIaJ 3apyOeKHbBIX YUEHBIX,
OKa3aBITNX HanOOJIbIIIee BIMSHIE HA Pa3BUTHE
bH3UKY.
YMeTb 00BSICHATH PE3yNbTaThl HAOMIOACHUH 1
9KCIIEPUMEHTOB: CMEHY JTHS U HOYHU B CHCTEME
oTcuéra, CBI3aHHOM ¢ 3eMI€ll, B cCTEME OTCUE-
Ta, cBsi3aHHOU ¢ CoJTHIIEM; OIIEHUBATh 3HAaUEHHE
nepeMenIeHns U CKOPOCTH Tella, OIUCHIBAaTh Tpa-
EKTOPHIO JBW)KEHUS OJTHOTO U TOTO )K€ Tela OT-
HOCHTEIBHO Pa3HBIX CUCTEM OTCUETA, OOBSICHATD
MPUMEHEHUE SBJICHHUS MHEPIIUH.
20 1 Bropoii 3akon HetoToHa. 3HaTh CMBICT TIOHATHI: B3aUMOJICHCTBHE, duznyeckuit
WHEPTHOCTD, 3aKOH; CMBICT (PU3NIECKIX BEIIH- TUKTaHT
YHH: CKOPOCTh, YCKOPEHHE, CUIIa, Macca, JAeaTh
BBIBOJIbI HA OCHOBE KCIIEPUMEHTAIbHBIX JIaH-
HBIX.
3natp hopmyamupoBky Broporo 3akona Heroto-
Ha.
YMeTb BBIYUCIIATH PABHOACUCTBYIOILYIO CUIIBI,
WCTIOIB3YS BTOPOH 3akoH HeroTOHa mpu perre-
HUH 33]1a4, OOBSICHATH JIBWYKEHUE Tella MOJ1 AeH-
CTBHEM CHJIBI TSHKECTH.
21 1 Tpernit 3axkoH HetoToHa. 3HaTh GopMyIHPOBKY TpeThero 3akoHa HeroTo- PuznvecKuit
Ha. JUKTaHT AIH
TECT.
22-23 2 Pemenue 3a1a4u ¢ npuMeHeHHEM 3aKOHOB | 3HATh (OpMYITUPOBKU 3ak0oHOB HetoToHa, cooT- | CamocTosTesb-
Herotona. HOILIEHHE MEX/1y CHJION U YCKOPEHHEM, NIOHATHE | Has paboTa Win
Macchbl, e€ 0003HaueHNe, SAMHUIY H3MEPEHHUS. TECT, peIIeHUE
YMeTh pemaTh 3a/1a4u M0 TEME. 3aa4 pa3Hou
CTETIEHHU CJIOXK-
HOCTH.
24 1 CBoOogHOE TajzicHueE. 3unath dopMyiry s pacuéra mapameTpoB pu | Jlekus, cocras- [Tagenue
CcBOOOTHOM ITaJICHUH. JICHWE OTIOPHOTO KOIIIKH

YMmerh peliaTh 3aJa4u Ha pacqéT CKOpPOCTH U

KOHCIICKTA.
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BeJIeHMsI ypoka | ua- Tema ypoka MOATOTOBKH OpTraHu3anun B3N
yqauuxcsi ypoka
()]
BBICOTHI ITPH CBOOOTHOM JIBHKEHHH.
YMeTb 00BSACHUTH GU3HMIECKHUH CMBICT CBOOOI-
HOTO NaJICHHS.
25 1 Pemenue 3anau Ha cBOOOAHOE MajicHHE | YMeTh peliaTh 3a1a4u 10 TeMe.
TeJL.
26 1 JIBmwkeHne Tena, OpOIeHHOTO BEpTH- 3unaTth dhopmyy g pacué€ra mapamerpoB npu | Jlexmus, coctaB-
KaJbHO BBepX. Pemenue 3agau. CBOOOJTHOM Ta/ICHUH. JICHHE OMIOPHOTO
YMeThb permarts 3aa4n Ha pacuéT CKOPOCTH H KOHCIIEKTA.
BBICOTHI ITPH CBOOOTHOM JIBHIKEHHH.
YMeTh 00bSICHUTD (PU3UYCSCKUI CMBICT CBOOOI-
HOI'o nmaacHus.
27 JIBmkeHune Tena, OpOIIeHHOTO TOPU30H- | YMeTh pelaTh MPsAMYI0 U 00paTHYIO 3a/1a4i Jlexrus, coctaB-
TaJbHO. KHHEMAaTUKHU TP JIBIKEHUH TEN, OPOIIEHHBIX JICHWE OTIOPHOTO
TOPU30HTAIBHO. KOHCIIEKTA.
YMeThb 3annchIBaTh ypaBHEHHS TPACKTOPHH
JIBIKSHHS TEJa, ONPENENSITh CKOPOCTh B IFOOOH
MOMCHT BPpCMCHHU.
28 1 Pemienuve 3amay Ha JBMIKEHUE Tela, YMerh pemaTh 3a71a44 110 TEME.
OpOIIIEHHOTO TOPU30HTAIBHO BBEPX. YMeTh 3aruchiBaTh ypaBHEHHS TPACKTOPHH
JIBUKSHHS TeJa, ONPENENsITh CKOPOCTh B JTFOOOH
MOMCHT BpECMCHMU.
29 1 JlaGopaTopHasi padora Ne2 «Mcciaeno- | YMeTh OnpeesaTh yCKOpeHue cBoOOTHOTO ma- JlaGoparopHas
BaHMe CBOGOTHOIO MajeHUs TeD». JICHHS TeTa. pabota, HanH4Ke
HccaenoBath yCcKOpeHHE CBOOOIHOTO TIAJCHISI. Ta0JIUIIBI, PH-
CyHKa, [IPaBUJIb-
HBIE TIPSIMbBIE U3-
Mepenus. OTBeT
C eIMHHUIIaMHU
M3MEpEHUS B
cucteme CU,
BBIBO/JI.
30 1 3axon Beemuproro Tsarorenus. Pemenue | 3HaTh UCTOPHIO OTKPHITHS 3akoHa Beemupnoro | CamocTosTens-

3aa4 Ha 3aKOH BCCMUPHOI'O TATOTCHUS.

TATOTCHUS.

3HATB CMBIC] BEJIMYHH: «IOCTOSHHAS BCEMHUP-

HOT'O TATOTEHHS», KYCKOPEHHE CBOOOIHOTO Ia-
JICHUSD).

Has pabora, TecT
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BelleHst ypoka | wa- Tema ypoka MOATOTOBKH OpraHu3auuu B3N
ydamuxcst ypoka
COB
YMeTh pacCUnuTHIBaTh CHUITY TTOTEHUS B 3aBUCH-
MOCTH OT PACCTOSHUSI MEXIY TeJIaMHU, YCKOpe-
HUE CBOOOTHOTO MAJCHHUS ISl TeNa, TOTHATOTO
Haj 3eMJIEH B pa3HbIX IINPOTAX, HAXOISILETroCs
Ha JIpyTUX IUIaHEeTaX, OObACHSITH MPUINBEIL, OT-
JIUBBI U JpyTHE MOJJOOHBIE SIBJICHUSI.
31 1 VYckopenne cBoOOIHOTO TaJieHns Ha 3HATh CMBICH BEIWYHH: «yCKOPEHUE CBOOOHO- I'pynnosas
3emite U IpyTux HEOECHBIX TENax. TO TTaZICHUSD). (dbpoHTaTBHAS
YMeTb pacCUnuTHIBATh CHUITY TSTOTEHUS B 3aBUCH- pabota
MOCTH OT PACCTOSIHUA MEXy TeJIaMH, yCKOpe-
HUe CBOOOHOrO MafeHus LIS Tena, MOJHITOro
HaJ 3eMJIEN B pa3HbIX IIUPOTAX, HAXOISILETrOCs
Ha JIPYTUX TUIaHEeTaX, OOBIACHAITH MPUIIHUBBIL, OT-
JIUBBI U JPyTHE MOJIOOHBIE SIBJICHUSI.
32 1 [IpsmonmHeiiHOe 1 KPUBOIMHEHHOE YMeTh ONUCHIBATE U OOBSICHATH (PU3UUECKUE Jlexmus, cocraB- | Mamema-
JBIDKEHHE. SIBJICHUS: ABWKCHHUE TeEJIA 110 OKPY)KHOCTH. JeHue onopHoro | muxa. Ok-
KOHCIIEKTa. PYXHOCTb U
€e OCHOB-
HBIE 3JIe-
MEHTEI.
33 1 JIBI>KeHME TeTa 1Mo OKPY>KHOCTH € I0- | YMeTh peniarh NpsMyro 1 00paTHyIo 3a1a4uu Jlexuus, coctaB- | Mamema-
CTOSTHHOM 110 MOJTYJIIO CKOPOCTBIO. KUHEMATUKHU NPH JBIKEHUU TEJl 10 OKPY>KHO- JeHue onopHoro | muxa. Ok-
CTH. YMeTb 3alMChIBaTh YPABHEHHUS TPACKTOPUHU KOHCIIEKTA. PYXHOCTb U
JIBUKEHHS TeJa, ONPeIeNsITh CKOPOCTh B JIO00H €€ OCHOB-
MOMEHT BPEMEHHU. HBIE J1e-
MEHTBI.
34 1 HckyccTBeHHBIE CITyTHUKH 3€MJTH. 3naTs U3C, ycnoBus ux 3amycka Ha KPyroBYIO U I'pynnosas
AITUNTHYECKYIO OPOUTHI. ¢dpoHTanbHAS
YMeTh UCToNIb30BaTh HOPMYITy IEPBOH KOCMH- pabora
YECKOUM CKOPOCTH.
IToHuMaTh €€ Ha3HaYEHUE U POJIb NIPU IUIAHU-
poBanuu 3amycka NU3C.
YmMmerb nosicHATH TpeboBanus K Beicote MC3
HaJl 3eMJIEN, IPUBOJAUTH IPUMEPBI KOHKPETHBIX
3aITyCKOB, UMETH MPEICTABICHNE O BTOPOH 1
TPETbeH KOCMUUYECKUX CKOPOCTSIX U COOTBETCT-
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BelleHst ypoka | wa- Tema ypoka TOATOTOBKH OpraHu3auuu B3N
ydamuxcst ypoka
COB
BYIOIIMX OpOWTaX, MPOBOAUTH PACUETHI IO (op-
MyJIaM.
35 1 Nmnynsc. 3akoH coxpaHeHUs: UMITyJIbca. | 3HATh CMBICI TOHATHI: B3auMoJeiicTBue, 3akoH, | Jlekuus. Coctas- | Mcmopus.
HUMITYJbC; CMBICT (PU3MYECKUX BEITMYUH: CKO- JIHWE OTOPHOTo | 3amyck
POCTh, yCKOPEHHE, CHUJIa, Macca, UMILYJbC; KOHCIIEKTA. IIEPBOTO
CMBICI (PU3UUECKUX 3aKOHOB: 3aKOH COXPaHCHHS UCKYyCCT-
HMITYJIbCa. BEHHOTO
YMeThb OnuChIBaTh U OOBACHSTH HU3NUECKUE CILyTHHKA.
SIBJICHUS: MEXaHHMYECKOE B3aMMOJIEHCTBUE TEIT;
MIPUBOJUTH NIPUMEPHI IPAKTUYECKOTO UCIIOIIB30-
BaHUs (PU3MYIECKUX 3HAHUM: 3aKOH COXPaHEHHUS
ummynbsca. Briag 3apyOexHbIX YIEHBIX, OKa-
3aBIIMX HauOoJIbIIee BIUSHUE Ha pa3BUTHE PH-
3UKH.
36 1 Pemenue 3anay Ha 3aKOH COXpaHEHUS YMeTh NpUMEHATh MOJTyYeHHbIE 3HaHus 47151 pe- | CamocTosTeNnb-
UMITYJIbCA. LIeHUs! PU3MYECKHX 3a1a4 1o TeMe «MMiynsc». | Has paboTa uiu
3aJjaHus Ha Co-
OTBETCTBHE.
37 1 PeakTuBHOE NBIKEHHE. 3HaTh CYIIHOCTh PEAKTUBHOTO IBHKEHUS, Ha- Tect unu Gecena | Acmpono-
3HaYeHHEe, KOHCTPYKIIMIO U IPUHIIUT IEHCTBUS no BonpocaM | mua.  Oc-
pakeT, UMEeTh MPEJICTABIICHNE O MHOTOCTYIIEHYa- | YpoOKa, coollie- | BoeHHUe
TBIX PaKeTax, BIaJeTb HICTOPHUECKON MHDOpMa- | HHS yJalIuxcs, | KocMoca.
UeH 0 Pa3BUTUM KOCMHYECKOT0 KopadiecTpoe- npeseHTauuu. | buonozus.
HUS ¥ BeXaX KOCMOHABTUKU. Y METh MOJIb30BaTh- PeaxtuBHOE
Csl 3aKOHOM COXPaHEHUs UMITyJIbCa IPHU perie- JIBUKEHHE B
HUM 33a4 Ha PEaKTUBHOE JBIKEHHE. npupoe.
Hcmopus.
ITepBbrit
TOJIET Ye-
JIOBEKA B
KOCMOC.
38 1 [ToBTOpenue u 06o0meHne Matepraia | 3HaTh OCHOBHBIE (hopmyinbl 3akoHa HeioToHa, WnnuBumyans-
o TeMe «3akoHbl HproToHa. 3aK0H cO- | 3aKOH COXpaHEHMs UMITYJIbCa. Has pabora.
XpaHEHUS UMITYJIbCa» YMeTh PpUBOUTH U OOBSCHSITH IPUMEPHI, IPH-
MEHSITh (POPMYJIBI ITPH NPAKTHUYECKUX pacuéTax.
39 1 KonTtpoJabHas padora Ne2 «Ilpsimosiu- YMeTh NpUMEHSTH OJyYEHHBIC 3HAHUS IPU KonTponbeHas
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Koa-

YMeHus 4 HaBBIKH, TPeOOBaHUSI K YPOBHIO Oco0ble ¢popMbI Mesknpen-
Jdara npo- Ne BO MeTHbIEe
BeJIeHMsI ypoka | ua- Tema ypoka MOATOTOBKH OpTraHu3anun B3N
yqamuxcst ypoka
COB
HeliHOe paBHOMepPHOe H PABHOYCKO- peIIeHn  3a/1a4. pabora.
PEeHHOE IBH:KEHHE»
Mexannuyeckue KoJjieOanusi 1 BoJHbI (15 yacoB)
40 1 Mexannueckue koiebanusa. Koneba- 3HATBh ONpeeICHHS KOIeOaTeIbHOW CUCTEMBI, Jlexuwms. Onop-
TEJIbHBIC CHCTEMbI: MATEMAaTHYECKHIA Ma- | KOJIeOATEHbHOTO JBMXKEHUS, €r0 MPUIHHBI, Tap- HBIH KOHCTICKT.
STHHK, PY>KUHHBIA MasTHUK. MOHHYECKOTO KOJIeOaHus, TapaMeTphl Koeba-
TEJBHOTO JIBYKCHUS, STUHHIIBI H3MEPEHUSI.
YMeThb OlpeneNnsaTh aMIUIUTYTy, IEPUOJT U Yac-
TOTY KOJICOAHHUS.
41 1 Benuunabl, XapakTepusyromnue konebda- 3HATh TOHATHE MaTEMATHYECKOTO MasTHUKA, Tect nnm 3ama-
TeabHOe ABwKeHue. [lepuoabl koneda- MPYXKHUHHOTO MasTHUKA, IPOIIECC MPEBPAIICHUs | HUSA Ha COOTBET-
HUH pa3IMYHbIX MasTHHKOB, SHEPIHH MPU KOJeOaHUAX. CTBUE, peIICHUE
YMeTh 00BSICHATH MPEBPAICHHS SHEPTHH TIPU 3a7a4 pa3HOH
KOJIe0aHUsX, ONPENCIIATh AMILUIUTY/Ty, ICPUOT U | CTEICHH CIO0XK-
4acTOTY KOJICOAHHI HUTSIHOTO MasiTHUKA U TIPY- HOCTH.
YKUHHOTO MasITHUKA.
42 1 Pemrenne 3amau no reme 3HaTh CMBICHT (PU3UYECKUX MTOHITHI: KOoeOa- CaMOCTOSITEIb-
«MexaHHUYECKUE KOJICOaAHUSD». TEJIbHBIC IBWKCHUSI, TApMOHUYECKHUE KojieOaHus, | Has pabora win
CMBICH (PU3UUECKUX BEJIMYMH: TIEPUOJI, YaCTOTa, | TECT, 3aJaHUs Ha
aMILTUTY 1A, COOTBETCTBHE.
YMeThb 00BSICHUTD IIPEBPAIIICHUS SHEPTUU TIPU
KOJIe0aHUsIX, IPUMEHSATh OJY4YCHHBIC 3HAHUS
JUTs perieHus Gu3ndeckux 3aad no reme «Me-
XaHWYeckue kojebanus». Onpenensars Xapakrep
(du3nyecKoro mporecca mo rpaduky, Tadiuiie.
43 1 JladopaTtopHas padora Ne 3 «Mcciaeno- YMeThb ONUCHIBATH U OOBSICHATEH PE3YIbTATHI JlaGoparopHas

BaHHE 3ABUCUMOCTH NEpUOaa U 4acCTo-
ThI CBOﬁO}IHbIX KoJIe0aHuii MaTeMaTH-
YEeCKOro MasiTHUKa 0OT €ro AJuHbI».

HaOJIIOJICHUH U AKCTICPUMEHTOB: U3yYEHUE KoJie-
OaHMil HUTSHOTO MASsITHUKA ¥ H3MEPEHHE YCKO-
peHust CBOOOHOTO NaJIEHHUs; COOMPATh YCTAaHOB-
KY JJI SKCIIEPUMEHTa MO0 OMUCAHUIO U IIPOBO-
JIUTH HAOJTFOIEHUS U3y4aeMbIX SBICHHUM.
BbINoaHATH HEOOXOTUMBIC H3MEPECHHS B pacdé-
ThI. JlenaTh BBIBOJIBI O TIPOJIEIIAHHOM paboTe u
AHAJIU3UPOBATh NOJYYEHHBIE PE3yIbTAThL.

pabora, Hanu4Ke
TaOJINIIBI, PU-
CYHKa, TPaBHIIb-
HBIE TIPSIMBIC U3-
MEpEHUsl, OTBET C
eIMHUIIAMH W3-
Mepenus B CH,
BBIBOJL.
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Koa-

YMeHus 4 HaBBIKH, TPeOOBaHUSI K YPOBHIO Oco0ble ¢popMbI Mesknpen-
Jdara npo- Ne BO MeTHbIEe
BeJIeHMsI ypoka | ua- Tema ypoka MOATOTOBKH OpTraHu3anun B3N
yqauuxcsi ypoka
COB
44 1 Pemenwne 3amau Ha KonebaTenbHOE MBU- | 3HATH METOJ ONpeeNIeHUs YCKOPEHUs CBOOO/I- Tecr, puznue-
JKEHHE. HOTO TMaJICHHS TIPH TOMOIIA MaTEMaTHYECKOTO CKHU JWKTAHT.
MasiTHUKA, €0 MPEUMYIIECTBO U MPAKTUIECKOS
WCTIONTb30BaHUE.
YMeTh ONHCHIBATh U OOBSICHATD TIPOIECC BO3-
HUKHOBEHHS CBOOOTHBIX KOJeOaHuii Tela Ha HUl-
TH.
YMeThb OolpeensaTh TapaMeTphl KoJieOaHuit Ma-
TEMAaTHYECKOTO MAasSTHUKA, CTPDOUTh U YNTATh
rpaduKH.
45 1 MexaHnyeckue BOJIHbI. Buabl BOMH. 3HaTh onpenesaeHue BOJIHbI BUABI MEXaHUYE- duznyeckuit
CKHX BOJH, OCHOBHBIC XapaKTEPUCTHUKH BOJH: TUKTaHT, 3aj1a-
CKOPOCTb, JJIMHY, YaCTOTY, IEPHOJ U CBSA3b ME- | HHS Ha COOTBET-
Ky HUMH. CTBHUE WU TECT.
YMeTh pa3nuvath BUIABI MEXaHUYECKHUX BOJH,
OTIpEeETATh CKOPOCTh, JUINHY, YaCTOTY, IEPHO
BOJIHBI.
46 1 JlnrHA BOITHBL 3HAThb Olpe/ieIeHre BOJHBI BUIBI MEXaHUIe- Jlexmus. Cocras-
CKUX BOJIH, OCHOBHBIC XapaKTEPUCTHUKU BOJH: JICHUE OTIOPHOTO
CKOpPOCTb, JJINHY, 4YaCTOTY, IEPUOJ U CBA3b Me- KOHCIIEKTA.
Ky HUMU.
YMeTh pa3nuvath BUIbI MEXaHUYECKHUX BOJIH,
OTIPEAETSATh CKOPOCTh, [UTHHY, YaCTOTY, IIEPHOJ
BOJIHBI.
47 1 Pemienue 3aiau Ha onpeieieHue JJIMHbBI 3HaTh CMBICHT (QU3MUECKUX MTOHITHI: Kojie0a- NuauBuayansb-
BOJTHEI. TeJbHBIE IBIKEHSI, TApMOHUYECKUE KoJeOaHusl, Has pabora.
CMBICIT (PU3UUECKUX BEJIMYMH: TICPUOJI, 4YaCTOTA,
aMIUTUTY1a.
YMeThb O0BSICHUTH TIPEBPAILCHUS SHEPTUU ITPU
KOJIeOaHUsIX, IPUMEHSTh TIOJTYYeHHbIC 3HAHUS
JUIs penreHust pu3ndeckux 3ajad mo reme «Me-
XaHWYECKUE KonebaHus». Onpenenars XapakTep
(usnyecKoro mporecca mo rpaduky, Tadiuie.
48 1 3BYKOBBIC BOJTHBI. 3BYKOBBIC SIBIICHHUS. 3HaTh CMBICT IOHATHHN: KojebarensHble nBmwke- | Jleknus. Coctas- | Myssbixa.
HUS, KoJiebaTenpHas CUCTEMA. JIeHWe OTMOpHOTO | My3BIKalb-
YMeTh ONUCHIBATh BOSHUKHOBEHHS 3BYKOBBIX KOHCIICKTA. HbIE 3BYKH.
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BeJIeHMsI ypoka | ua- Tema ypoxka MOATOTOBKH OpraHu3auuu B3N
ydamuxcst ypoka
COB
BOJIH IIPH KOJIEOAHUSIX KAMEPTOHA; Ha IPUMeEpE Mys3bIKaiib-
MeradoHa OOBSCHATh, KaK YBEJIUYUTh 'POMKOCTb Hble€ HHCT-
3BYKa. PYMEHTHI U
ux Ha-
CTpoiiKa.
49 1 BricoTa u TeMOp 3ByKa. [ poMKOCTB 3BY- 3HATB CMBICH TOHATHH T'POMKOCTB M BBICOTA Jlexuus. Cocras- | buonozcus.
Ka. 3BYKa. neHue onopHoro | OpraHsl
YMeThb onuCHIBaTh BOZHUKHOBEHHS 3BYKOBBIX KOHCIIEKTa. cilyxa  ye-
BOJIH IIPH KOJIEOAHUSIX KaMEPTOHA; Ha IPUMEpe JOBEeKa |
Mel“a(bOHa O6’b$1CH$1Tb, KaK YBCJIMYUTb 'POMKOCTDH JKHUBOTHBIX.
3BYKa. ym.
50 1 PacmpocTtpanenue 3Byka. CKOpOCTh 3BY- 3HATH IPUYMHBI PACIIPOCTPAHEHHS 3BYKOBBIX Jlexuus. CocraB- | Myswika.
Ka. BOJIH B CpeJIe, UX OTpaXKeHHs, BOSHUKHOBEHHE JIeHHWe ONOpHOro | My3bIKaib-
9Xa. YIbTpa3ByK U €ro IpUMEHEHHE. KOHCIIEKTa HBIE 3BYKH.
YMeThb 00BSICHATH pa3Iuyre CKOPOCTEH pactpo- My3bIKaib-
CTpaHCHHA B PAa3/IMUHBIX CpEaax, IPUBOJUTH HbIC HUHCT-
[IPUMEPHI SBJICHUI, CBA3aHHBIX C paclpocTpaHe- PYMEHTHl H
HHUEM 3BYKa B Pa3JIUHBIX cpelax. ux Ha-
CTpoiiKa.
51 1 Orpaxenue 3Byka. 9xo0. Pemenne 3ana4. | 3HaTh MPUYMHBI pacIpOCTpaHEeHUs 3BYKOBbIX | Jlekuus. Cocras- | buonoaus.
3BYKOBOU pe30HAHC. BOJIH B CPEJIE, X OTPAKEHUS, BOSHUKHOBE- neHue onopHoro | Oprasel
HUE DXa. YIBTPa3BYK M €ro IPUMEHEHHE. KOHCICKTa. ClyXa  He-
YMeTb 0GBACHSTH Pas/Mune CKopocTeif pac- | CaMOCTOATENb- | JoBeKa 1
NPOCTPAHEHMUS B pa3J'IPI‘IHE»IX cpenax, npu- Hast paGota. E/I;THHX‘
BOJIUTH PUMEPHI ABJICHUM, CBI3aHHBIX C
pacupoCTpaHEHUEM 3BYKa B Pa3IUYHBIX Cpe-
Jlax.
52 1 Pemenwue 3a1a4 o reme «Mexanudeckue | YmMeTb IPUMEHSThH OJIYUCHHbIC 3HAHUS U Pemenue 3anau
KOJICOQHMS M BOJTHBI». YMEHHUS IPU pEelIeHUH 3a4a4. paBHH‘{HOﬁ CTC-
TICHU CJIOKHO-
CTH.
53 1 [ToBTOpenue u 0600ImeHNe MaTepraa 3HAaTh onpesieTeHne BOJIHBI BUIBI MEXaHUYE- WnnuBunyans-
no Teme «MexaHndeckue KojaeOaHus u CKUX BOJIH, OCHOBHBIE XapaKTEPUCTHKH BOJIH: Has pabora.

BOJIHBI»

CKOpPOCTb, AJIMHY, 4aCTOTY, HECPHUOA U CBA3b MC-
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Koua- Me:xnpen-
YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl
Hata npo- N Bo Tema ypoka MOATOTOBKH OpraHu3anuu MeTHbIe
BeleHHs1 | ypoKa | 4a- yuammxes ypoka CBSI3H
COB
KTy HAMH.
YMeTb IpUBOIUTE U OOBSICHATH IPUMEPEIL, TIPH-
MEHSTH ()OPMYJIBI IPH NPAKTUYECKUX PAcUETax.
54 1 Konrposabnas padora Ne 3 mo reme | YMeTh IPUMEHSTh OJyYE€HHbIE 3HAHUS U KonTtponbHas
«MexaHu1ecKHe K0Ie6aHUsI M BOTHBIY | yMEHMS [TPU PEIICHUM 3a/1a4. pabora.
DJIeKTPOMATHUTHBIE sIBJIeHUs (22 4yacoB)
55 1 MarnutHoe nosie. OTHOPOJHOE U HE- | 3HATH MOHATUE: MAarHUTHOE 1ose. OnbIT Vpok u3ydeHus
OJIHOPOJIHOE MarHUTHOE IOJIE. Opcrena. BzaumopelicTtBe MarHuToB. HOBOT'0O MaTepHa-
na
56 1 I'padnueckoe n3obpaxkenue MarHuT- | [loHUMATB CTPYKTYpPY MarHUTHOTO TMOJI, KomOunuposan-
HOTO MOJIS. YMETh OOBACHATHL HA TIPUMEPAx rpaguKoB U | HbIH
PUCYHKOB.
57 1 Hamnpasnenue Toka u HanpasieHue | IloHMMAaTh CTPyKTypy MarHuTHOTI'O I10JIA, Pemenne kaue-
JIMHUW €r0 MAarHUTHOTO TOJIA. YMETb OOBACHATH HA PUMEpaXx. CTBEHHBIX 3a-
Ja4
S8 1 |OOHapyxeHHe MarHUTHOTO MOJIS 10 €ro| 3HATh CUIy AMIlepa, 00bIACHATh QU3NUe- Kom6unupoBan-
JIEWCTBUIO Ha AJEKTpuYecKuid ToK. [Ipa-| ckuit cMbICI. HbIN
BHJIO JIEBOU PYKH.
59 1 Pemenue 3amau «/lelicTBE MarHUT- | ¥YMeTh IPUMEHATH NOJTy4YEeHHbIE 3HaHUA U yMe- | CamocTosTelb-
HOT'0 IO Ha IPOBOJHUK C TOKOM)» HU TIpU pEIICHAN 3a1a9. Has pabora
60 1 Nuayknus MarHuTHOTO I1OJIS. 3HaTh CHIIOBYIO XapaKTEPUCTUKY MarHuT- 3akperuieHue
HOTO TI0JIS — MHAYKIHIO. 3HaHUH
61 1 Pemenwne 3anad Ha «OOHapyxeHHe Mar- | YMeTb IPUMEHSTH MOydYeHHbIE 3HAHUS U yMe- Pewenne kaue-
HHUTHOTO ITOJISI TIO €r0 ICHCTBHIO Ha DIIeK- HUS TP PELICHUHN 3a/1a4. CTBEHHBIX 3a]a4
Tpuueckuii Tok. IIpaBuio neBoi pyku.
MuayKiuys MarHuTHOTO TIOJIS»
62 1 MarauTHbIH TOTOK 3HAaTh IIOHITHE «MArHUTHBIM IOTOK), HAIIMCATh becena o Bo-
(bopMyIy 1 OOBSICHUTS. npocam
63 1 Jlaboparopuas padora Ned «Msyuenne | 3HATh MOHATHUE «AJIEKTPOMArHUTHAs UH- Odopmnenue

SIBJICHUS] JJIEKTPOMATHUTHOW HWHIYK-
U»

IYKIUs», TEXHUKY O0e30macHOCTH mpu pado-
T€ C IEKTPONPUOOPAMH.

paboThl, BBIBO/L.
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHus 4 HaBBIKH, TPeOOBaHUSI K YPOBHIO Oco0ble ¢popMbI METHBIE
BeteHusi | ypoka | ua- Tema ypoxka MOATOTOBKH OpraHu3auuu B3N
CcoB yJqamuxcest YpoKa
64 1 | ‘IBnenune 5MeKTPOMArHUTHON UHAYKIMH. | 3HATH HOHATHUSA: 3JIEKTPOMArHUTHAS MH]TYK- Tect
1Ys, CAMOMHAYKIMs, paBuio Jlenua, Hanu-
cath GopmMyny U OOBSICHUTD.
65 1 [Tony4yeHue nmepeMeHHOTO AIIEKTPUIEC- 3HaTh CrIOCOOBI TONYUEHHS IIEKTPUIESCKOTO KomOunupo-
ckoro Toka. Tpanchopmatop. TOKa, IPUHLUI JeHCTBUS TpaHchopmaTopa. BAaHHBII yPOK.
YMeTh OOBIACHUTB.
66 1 Pewenue 3anay Ha «SIBneHueE 351€KTpO- YMmerh NpUMEHATH NONTy4YEHHbIE 3HAHUS U yMe- | CaMOCTOSITEIb-
MarHUTHOM WHIYKIIHN) HUS [IPH PELICHUH 3a1au. Has paboTa.
67 1 | DnekTpomMarHuTHoE moIe. 3HATB NOHATHE <AJIEKTPOMArHUTHOE MOJIE» Tecr.
Y YCJIOBUS €r0 CYIIECTBOBAHUS.
68 1 OJIEKTPOMAarHUTHBIE BOJIHBL. ITonuMaTh MeXaHM3M BO3HMKHOBEHMS dJIeK- | becesa o Bo-
TPOMAarHUTHBIX BOJIH. rpocam, peuie-
3HaTh 3aBUCUMOCTbH CBOWCTB U3Jy4YEHUI OT | HME KaueCTBEH-
UX JUIMHBI, IPUBOJAUTH IPUMEPBL HBIX 3a]1a4.
69 1 [IIxana 37€KTPOMArHUTHBIX BOJIH. ITonuMaTh MEeXaHM3M BO3HMKHOBEHMS dJIeK- | becena o Bo-
TPOMAarHUTHBIX BOJIH. Ipocam, TecCT.
3HaTh 3aBHCUMOCTbH CBOWCTB U3JIy4Y€HUH OT
UX JUIMHBI, IPUBOIAUTH NPUMEPBL
70 1 Pemenne 3aga4y «DneKTpOMarHUTHBIC YMeTb IpUMEHATh NOTyYeHHbIE 3HAaHHs 1 yMe- | CaMocTosTeNb-
BOJIHBD» HUS TP PELICHHUH 3a/1a4. Hast paboTa
71 1 | Nutepdepenuns cpera. 3HATh HCTOPHUYECKOE pa3BUTHE B3ITsLI0B Ha | Kombunuposan-
IPHPOJLY CBETA. HBII YPOK
72 1 DJIeKTpOMarHuTHas IPUPO/a CBETA. 3HaTh HCTOPUYECKOE PA3BUTHE B3MIA0B HAa | becena mo Bo-
IIPUPOAY CBETA. IpocaM, TeCT.
73 1 BnusiHue a1eKTpoOMarHuTHBIX N3MydeHUH | 3HaTh BIMSHME MIEKTPOMAarHUTHBIX U3Iy4eHHH | becena 1o BO- buonozus.
Ha >KUBbIE OPTaHU3MBbI Ha KUBbIE OPTaHNU3MBbI npocam, JOKJjIa- Bo3znetict-
I BHE DJIEK-
TPOMAarHuT-
HbIX BOJIH
pa3IuyHBIX
9acToT Ha
OpraHu3M
qeJIoBeKa.
[Ipuunna
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Koua- Me:xnpen-
Jlara npo- Ne 5o YMeHus 4 HaBBIKH, TPeOOBaHUSI K YPOBHIO Oco0ble ¢popMbI METHBIE
BeeHHst ypoka | ua- Tema ypoka MOATOTOBKH OpTraHu3anun B3N
yqauuxcsi ypoka
COB
MyTaLuil.
IIpumene-
HUEC B TEX-
HUKE, Me-
JTUTTIHE.
74-75 2 [ToTopenue u 0600ImEHNEe MaTepuana | YMeTh pemars 3aaa4u 1no reme «Crpoenue ato- | MHIUBHIYaIb-
o TeMe «DJIEKTPOMArHUTHOE TOJIE. Ma ¥ aTOMHOTO S/Ipay. Has pabora
DIIeKTPOMarHUTHEIE KOJICOaHUS U BOJI-
HBD»
76 1 Koutpoabnas padora Ne 4 no teme YMerb IpUMEHATH NOJIYYEHHBIE 3HAaHUS U KonTponbnas
«3JIeKTp0Mal“HI/ITH06 moJie. 3J'IeKTp0- YMGHI/ISI HpI/I peIHGHI/II/I 3ajaad. paGOTa,
MarHUTHBIE K0J1e0AHUS U BOJHbBD)
CTtpoeHue aToMa U aTOMHOTI0 siipa. UcnoJib30Banue YJHePruu aTOMHbIX siiep (20 yacoB)
7 1 PamnoakTHBHOCTH Kak CBHIIETENBECTBO | 3HATH MpUpoay anb(a-, beta-, raMmma-mydei. Jlexmus, 6ecena
CJIOKHOI'O CTPOCHUA aTOMA. 110 BOIIPOCaM.
78 1 Monenu atomoB. OnbiT Pezepdopaa. 3HaTh cTpoeHne aToMa o Pesepdopy, moxa- CamocTosTenn-
3aTb HA MOACIIAX. Hasg pa60Ta UJIn
TECT.
79 1 PannoakTBHBIE TIPEBpAIIEHUS aTOMHBIX | 3HATH IPUPOIY PAIUOAKTUBHOTO pacmlaaa U ero Ousnueckun | Xumus. Ile-
Aaep. 3aKOHOMEPHOCTH. IOUKTAHT. puoauyc-
CKas CUCTe-
Ma XUMUYe-
CKHX dJIe-
MEHTOB /.
. Menne-
neeBa. Xu-
MHUYECKHE
3JIEMEHTHI U
ux 0003Ha-
YCHMUSL.
80 1 OKCIepUMEHTaIbHBIE METOIBI HCCIENI0- | 3HATH COBPEMEHHBIC METO bl OOHAPYKEHUS U TecT nim 3amMaHns

BaHUS YaCTHII.

HCCIIE0BAHUS 3aPSKEHHBIX YaCTHUL U SIIEPHBIX
IIPEBPAILCHUN.

Ha COOTBCTCTBUAI.
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
BeJIeHMsI ypoka | ua- Tema ypoxka MOATOTOBKH OpraHu3auuu B3N
yqauuxcsi ypoka
()]
81 1 OTKpHITHE IPOTOHA U HEHTpOHA 3HATBH UCTOPHIO OTKPHITHS MTPOTOHA M HEeWTpoHa. | becema mo Bo- | Xumus.
npocam. Crpoenue
aToma
82 1 CocraB aToMHOTO siipa. MaccoBoe 4rc- | 3HATh CTPOSHUE SApa aTOMa, MOACIIH. Ousznueckun | Xumus. Ile-
JI0. 3apﬂI[0BOG YUCIIO. JIUKTAHT UIIHU puoaunyc-
TEeCT. CKasi CHCTe-
Ma XUMHYe-
CKHX 3JIe-
MEHTOB /.
. Menpe-
neeBa. Xu-
MHUYECKHUE
JJIEMEHTHI U
nx 0003Ha-
YeHUSI.
83 1 Pewenune 3anauy «CoctaB aTOMHOrO siipa. | YMeThb pemats 3agauu «CoctaB aTOMHOrO siipa. | CaMOCTOSTENb- | Xumusi.
MaccoBoe uncio. 3aps10BO€ YUCIO» MaccoBoe uncio. 3aps10BO€ YUCIO». Has pabora. Crpoenue
aToma
84 1 W3zoTorsr. 3HATH TIOHATHE «IIPOYHOCTH ATOMHBIX S/ICPY. KomO6unMpoO-
BaHHBIN YPOK
85 1 Anbda- u 6era- pacnan. [IpaBuio cme- | 3HaTh npaBuiIo cMeieHus abga- u OeTa- pac- KomOunupo-
IICHUS. naj. BAHHBIN YPOK
86 1 Pemenue 3anau «Anbda- u 6eta- pacniaja. | YMeTh peniath 3a1aun Ha «Aiba- u OeTa- pac- dusnueckuii
[IpaBuno cMmemeHns» naz. [IpaBuio cmenieHus» JTUKTAHT
87 1 SAnepubie cuiibl. JHeprus cBs3u. Jedext | 3HATH npupoay sSAEepHBIX cuil, HOPMYITy SHEP- CaMocTosTeNnsb-
Mmacc. THH CBSI3U 1 (HopMyITy JedeKTa Macc. Has paboTa.
88 1 Penrenue 3anau « OHepruio cBs3y, Jie- | YMeTh peliath 3a/1a4d Ha HaxoxJieHue sHeprun | Pernenue 3anau
GbexT mace» CBSI3U U JedeKTa Macc. Pa3NUYHOM cTe-
MIEHH CJIOKHOCTH
89 1 Henenwue siyiep IMonuMaTh MeXaHU3M JICJTICHUS SJIep YpaHa. Wupusunyans-
ypana. llenHble siiepHbIe peakiny. Has pabora.
90 1  |Smepuslii peakrop. [IpeoOpazoBanue BHYT-| 3HATH YCTPONUCTBO SAEPHOTO PEAKTOPA. KomOunupo- | ObK llpo-
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Koua- Me:xnpen-
Jata npo- Ne B0 YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl METHBIE
Tema ypoxka MOJATOTOBKH opraHu3zanuu
BeJleHHsI | ypoka | ua- CBSI3U
yYaumxcst ypoka
COB
PEHHEl SHEPTUH SAEP B IEKTPUUCCKYIO BaHHBIM yPOK | HUKAOIIas
SHEPTHIO. paaranms.
91 1 |JIaGopaTopHas padora Ne 5. «M3yuenue | [IprobpeTeHue HaBBIKOB MpH paboTe ¢ 000pya0- Odopmnenne | Pammoak-
JAeJIeHUd siiep ypaHa no gororpadpusam | BaHUEM. paboThl, BBIBOJ. | THBHOE  3a-
TPEKOBY. IpSA3HEHUE
92 1 TepMmosinepHas peakiusi. ATOMHast 3Hep- | 3HATh YCIOBHSI IPOTCKAHMUS, TPUMEHEHUE TEP- Tecr, Oecema. | M Cpeacrsa
reTHKA. MOSIICPHON peaKIny. 3aIUTBl  OT
3HaTh MIPEUMYIIECTBA U HEAOCTATKH aTOMHBIX nero. Jlosa
AIICKTPOCTAHIIHH. o0yueHuHs.
93 1 Buonoruueckoe neiicTBre pauaIim. 3HaTh NpaBUiIa 3alIUThI OT PAIMOAKTHBHBIX W3- Becena. buonorus.
Jy4EeHHiA. Panuoak-
THBHBIC
HU30TOIIbI B
OHMOJIOTHH |
METUIIIHE.
94 1 ITosTOpenue u 0600LIEHNE MaTeprana | YMeThb pelarh 3a1a4u 1o reme «Ctpoenue ato- | MHAMBUIYa b-
1o reMe «CTpoeHHe aTOMa M ATOMHOI'0 | Ma M aTOMHOTO SIIpay. Has paboTa
sApa»
95 1 Konrposbnas pabora Ne 5 «Crpoenue | YMeTb IPUMEHATH IIOJIY4YEHHBIC 3HAHUS U KonTtponbHas
aToOMa H aTOMHOTO SIIP2». yYMEHHMs! IPH PELICHUH 3a/1a4. pabora.
Crtpoenue u 3Boonms Beesiennoii (6)
96 1 CocraB, cTpOCHHE U IPOUCXOKICHUE O06o011eHre U cUCTeMaTHU3aIus TTOJTYYeHHBIX TecrT.
ConHeYHON CUCTEMBI 3HAHUH.
97 1 bonbume rmnanersr Conneunoi cucremsl | O000IIEHNE U CUCTEMATH3aIUs TOTY4eHHBIX | CaMoCTOsATeNb-
3HaHWUM. Has paboTa uin
TECT.
98 1 Maisie Tena COTHEUHOM CHCTEMBI O0001IeHHE U CHCTeMAaTU3aIus TOTyueHHbIX | KomOunuposan-
3HAHUII. HBII yPOK
99 1 CrpoeHue, H3ITyICHIE U DBOJTIOIUS O0001IeHHE U CHCTeMaTH3aIUs TOTyueHHbIX | KomOunuposan-
CouHIla 1 3B€3]] 3HAHWUIA. HEIN ypPOK
100 1 Crpoenue u 3Boironus Beenennoit O06o0011IeHNe U cUCTeMaTH3alus MoIydeHHbIX | CaMOoCTOsITeNb-

3HAHUN.

Has paboTa win
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Koua- Me:xnpen-
YMeHuUs1 1 HABBIKH, TPeOOBaHUSI K YPOBHIO Ocoo0bie ¢popmbl
Jdara npo- Ne BO MeTHbIEe
Tema ypoxka MOJATOTOBKH opraHu3zanuu
Be/IeHHS ypoxka | ua- CBSI3U
yqamuxcst ypoka
()]
TECT.
101 1 O00011IeHNE U CUCTEMATH3AITUS TIOTY- OO600I11IeHHEe U CHCTEMAaTH3alKs MTOJIyYeHHBIX | MHauBuayans-
YCHHBIX 3HAHUHN 3SHAHUIA. Has pabora
102 1 HTorosblii ypok. TectupoBanue

=

©oN>

Jlureparypa

Crannaptsl BToporo nokosieHus. [IpumepHsie nporpaMmmsl o yueOHbsIM npeameraM. @uzuka 7 — 9 kinaccesl. M.: «[Ipocsemmenuey, 2010

Crangaptel BTOporo nokosjenusi. [lpumepHas ocHoBHas oOpa3oBaTelibHas IporpaMMa o0pa3oBaTeabHOro yupexaenusa. OcHoBHas mkoia. M., [Ipo-
cBemenue, 2011

IIporpammsl 1 0011€00pazoBaTenbHbIX yupexaeHuil. dusnuka Acrponomus 7- 11 knacesl, Jpoda. 2008 rox:

TpeboBaHMs K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB 00pa30BaTEIbHBIX YUPEKACHUH OCHOBHOrO 0011ero o0pa3oBaHus 1o gpusmnke /-9 Kiaccol.
Komudukarop snemMeHTOB coniepxanus U TpeOOBaHMIA K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB 001I1e00pa30BaTEIbHBIX YUPEKICHUH ISl IPOBEJCHUS B
2012 rogy rocynapcrBeHHo# utorosoil arrecrauuu no ®PU3NKE.

Kanennapuo-remarnueckoe mianupoBanue, aBTop M.JI.Kopraesuy, [IpenogaBanue ¢puzuku B 2007-2008 yuedrnom roay. Metoauyeckoe nocobue MU-
00. M.: «MockoBckue yueoHukn», 2007; caitt OMI] BOYO: Meroanueckas nomortb. Ouzuka.

A.B.Ilepoimkun, E.M.I'ytauk «@u3uka 9 xnace»; M.[poda, 2015.

A. II. PeivkeBuu. 3anaunuk 10-11 kimacesl s o6uie o6pa3zoBarenbHbIX yupexaeHuil. — M.: JIpoda, 2006.

Pa6ouue nporpammsl 7 — 11 knacceel. U3narensctBo «lmo6yce», Boarorpaz, 2012 rox.

Paboune nporpammel 1o ¢usuke 7 — 11 knaces! noa penakuueit M. JI. Kopuesnu. Uznarenscro «Mnekca», Mocksa, 2012 ro.
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