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I. MOACHUTE/IbHAA 3AMUCKA

Lenn usyueHusa yyebHoro npegmerta «®Pusmka»

Llenn nsyyeHma GU3MKKM Ha ypoBHE OCHOBHOro obuiero obpasoBaHua onpegeneHbl B KoHLeNuun npenogasaHma yyebHoro
npeameta «®usmMka» B 0obpas3oBaTeNbHbIX  opraHu3aumax  Poccuiickon  depepaumn,  peanusyrolMx — OCHOBHble
obueobpasoBaTesibHble NPOrpammbl, yTBepXAEHHOM peweHnem Konnermm MuHUCTepcTBa npocseleHna  Poccuitckon
denepaumm, npotokon ot 3 gekabpa 2019 r. Ne MK-4BH.

Llenn nsyyenmsa ounsmkm:

—npuobpeTeHne nHTepeca 1 CTPEMIEHNS 0ByYatoWMXCA K HayYHOMY M3y4eHUI0 MPUPOAbI, PAa3BUTUE X UHTENNIEKTYa lbHbIX
M TBOPYECKMX CNOCOBHOCTEN;

—pasBUTME MNpPeaCcTaBNEHUMM O HayyHOM MeToAe MOo3HaHUA U GOPMUPOBaHME UCCNeA0BATE/NIbCKOTO OTHOWEHUA K
OKPY)KalOLLMM ABNEHUAM;

—dopmrpoBaHME HAYYHOTO MMPOBO33PEHUA KaK pe3ysibTaTa M3yYeHUs OCHOB CTPOEHWA MATepun U GyHAAMEHTaNIbHbIX
3aKOHOB OU3MKK;

—dopmmrpoBaHme NpeacTaBAeHUA 0 ponun GU3NKK ANA Pa3BUTUA APYTUX eCTECTBEHHbIX HAYK, TEXHUKN U TEXHONOTUIA;

—pasBuTUE NPeACTaBleHU O BO3MOMXHbIX chepax byayuie npodpeccMoHanbHON AeATENbHOCTM, CBA3AHHOM C GU3UKOW,
NnoAroToBKa K AanbHenlwemMy 0by4eHWIo B 3STOM HanpaB/ieHUN.

JocTuKeHune 3TUX uenei Ha ypoBHe OCHOBHOro obuiero o6pasoBaHMa obecneynBaeTcs peLlleHMemM CaeayroLLmx 3a4au:

—npuobpeTeHne 3HaHUI O AUCKPETHOM CTPOEHMM BELLECTBA, O MEXaHUYECKUX, TEMOBbIX, S/IEKTPUYECKUX, MArHUTHbIX U
KBAHTOBbIX ABNEHUAX;

—npuobpeTeHne yMeHUt ONncbiBaTb M 06BACHATb GU3MYECKME IBAIEHUA C UCMO/Ib30BAHMEM MOJTYYEHHbIX 3HAHWI;

—OCBOEHME METOLO0B peLleHMsA NPOCTEMLMX PACYETHbIX 334a4y C UCMo/b30BaHWeM QU3NYECKUX MogeNel, TBOPYECKUX U
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4ay;

—pa3BuUTUE YMEHWI HabaoaaTb NPUPOAHbIE ABNEHMA U BbINOJHATL ONbIThl, 1abopaTopHble paboTbl M 3KCNEepUMEHTaNbHbIE
nccnenoBaHMA € UCNOb30BaHNEM U3MEPUTEbHBIX NPUBOPOB;

—ocBoeHue npuémos paboTtbl ¢ MHbOpMauMen GU3MYECKOro CcoAepyKaHua, BKAOYAA WMHOOPMALMIO O COBPEMEHHbIX
[OCTUNKEHUAX GU3MKKM; aHANIN3 U KPUTUYECKOe OLeHUBaHKe nHdopMaLuuu;

—3HAKOMCTBO €O chepamm NpodeccnoHanbHON AeATEeNbHOCTU, CBA3AHHBIMU C GU3NKOM, U COBPEMEHHbIMM TEXHOIOTUAMM,
OCHOBAHHbIMM Ha AOCTUKEHUAX GU3NYECKOM HaYKM.

O6wan xapaKTepucTuKa yuebHoro npegmerta «®usmnka»

Kypc ¢u3MKM — cucTeMoobpasytolmii aas ecTecTBEHHO-HAYYHbIX y4ebHbIX NpegMeToB, MOCKObKY GU3MYECKME 3aKOHbI
JlexkaT B OCHOBE MPOLLeCCOB M ABNEHUN, U3y4aeMbIX XMMUEN, BUonornein, actpoHommen n dmusmyeckon reorpapuen. Prusmka —
3TO NpeaMeT, KOTOPbI He TO/NbKO BHOCWUT OCHOBHOWM BK/IaJ B €CTECTBEHHO-HAYYHYH KapTMHY MWpa, HO M NpeaocTaBaseT
Hanbonee AcHble 06pa3ubl MPUMEHEHUA HAYYHOrO METOZA NO3HaHMA, T. €. cnocoba NoayYeHUs OOCTOBEPHbLIX 3HAHWUI O MUpeE.
HakoHeu, ¢u3MKa — 3TO nNpegmeT, KOTOpbI Hapady C APYTMMW  eCTeCTBEHHO-HayYHbIMM MpeameTamu [O/KeH AaTb
LUKO/IbHUKAM NpeacTaBieHne 06 yBAeKaTe/IbHOCTU Hay4yHOro MCCNefoBaHUA M PagoCTM CaMOCTOATE/NIbHOTO OTKPbITUA HOBOro
3HaHuA.

OfHa ¥3 rnaBHbIX 3agay ¢u3MYecKoro obpasoBaHMA B CTPYKType obuiero 06pasoBaHMsA COCTOMT B GOpPMMPOBaHUM
€CTecTBEHHO-HaY4YHOW MPAaMOTHOCTM U MHTepeca K HayKe y OCHOBHOM Maccbl 0byyatowmxcs, KoTopble B AanbHeillwem byayt
3aHATbl B CaMbIX Pa3HOOBPasHbIX chepax AeATesbHOCTUM. HO He meHee BarKHOW 3ajauelt ABNAETCA BbiABNEHME W MOArOTOBKA
TaNaHT/IMBbIX MOIOAbIX N0AeN AN NPOAOC/MKEHNA 06Pa30oBaHUA U AanbHelWwen NpodeccnoHaNbHOW AeATeIbHOCTM B 061aCcTK
€CTecTBEHHO-HaYy4YHbIX UCCAeA0BaHUN U CO3A4aHUMU HOBbIX TEXHOMOTMK. COrnacHoO NPUHATOMY B MeEXAyHapoAHOM coobuiecTee
onpeaeneHunto, «EcTecTBEHHO-Hay4yHas rPaMOTHOCTb — 3TO CMOCOBHOCTb Ye/I0BEKA 3aHMMATb aKTUBHYHO TPAKAAHCKYHO NMO3ULMIO
Nno O6LECTBEHHO 3HAYMMbIM BOMPOCAM, CBA3AHHbIM C €CTeCTBEHHbIMW HayKamu, W ero roTOBHOCTb WMHTEPecoBaTbCs
€CTecTBEHHO-Hay4YHbIMM MAeAMU. HayyHO rpamoTHbIN Yesl0BEK CTPEMMTCA y4acTBOBaTb B apryMeHTMPOBAHHOM OBCYKAEeHWUU
npob6aem, OTHOCALMXCA K eCTECTBEHHbIM HayKamM U TEXHOIOTUAM, UTO TPebyeT OT Hero cieayoLlmMx KOMNEeTEHTHOCTEN:

—Hay4HO 06BACHATb ABNEHUS,

—OoLeHNBaTb M NOHMMaTb 0COBEHHOCTU HAay4YHOro UCCeA0BaHNUA,

—MWHTEPNPETUPOBaTL AaHHbIE U UCNO/b30BaTb Hay4YHble AOKa3aTeIbcTBa 415 MOYYEeHNA BbIBOAOB.»

M3yyeHne GU3MKM CNOCOBHO BHECTM peluatomii BKNag, B GOpMMUPOBaHME eCTECTBEHHO-HAYYHOW rPamMOTHOCTM 06yYatoLLmMXcs.

dopmbl yuéta paboueit nporpammbl BOCNUTaHUA B paboyeit nporpamme

Pabouas nporpamma BocnuTaHua MBOY «Cadaposckas COLLU» peanusyetcA B TOM 4YMC/le U 4Yepe3 MCMOo/b30BaHKUe
BOCMMTATENbHOro NOTEHLMANA YPOKOB MHPOPMATUKN. DTa paboTa ocylLecTBaAeTca B cneaytolmx dopmax:

- NMoby:kaeHve obyyarowmxca cobntoaaTb Ha YPoKe 0bLLeNPUHATbIE HOPMbI MOBEAEHUSA, NPaBMAa 0BLLEHNA CO CTapLIMMM
(nepmarornuecknmmn paboTHMKaMK) U CBEPCTHUKaMM (0ByUatoWMmMmUCs), MPUHLAMNbI y4eBHOW AUCLMUNIMHBI M1 CAMOOPraHn3aumu.

- MpueneyeHne BHUMaHUA 0BbyYatoLLMXCA K LLeHHOCTHOMY acmeKTy n3yyaemblxX Ha YpOoKax NpeameToB, ABAeHWUIA, COBbITUIA
yepes:

e  obpaleHne BHMMaHWUA Ha HPABCTBEHHbIE aCMEeKTbl Hay4HbIX OTKPbITWUIA, KOTOPble M3y4aloTcsA B AaHHbIA MOMEHT Ha
YPOKe; Ha NpeAcTaBuTesNei yUeHbIX, CBA3AHHbIX C U3y4aeMbIiMU B AaHHbI MOMEHT TeMamMu, Ha TOT BKNaZ, KOTOPbIN OHW BHECAU B

pa3suTune Hawem CTpaHbl U MUPA, Ha ,CI,OCTOVIHbIE noapaxkaHma npmumepbl UX XXU3HU, Ha MOTUBbI UX MOCTYMNKOB;
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®  1CNONb30BaHWE BOCMUTATE/IbHbIX BO3MOMHOCTEM COfepyKaHua yyebHoro npeameta Ana  GopmupoBaHusa Y
0byYaloWMXCA  POCCUUCKUX  TPALMLMOHHbBIX [yXOBHO-HPABCTBEHHbIX W  COLMOKY/IbTYPHbIX LEHHOCTEN 4epes noabop
COOTBETCTBYIOLLMX 33Ja4 /1A peLleHus, MPobAeMHbIX CUTYyaLLMiA AnA 06CYKAEHUSA B Knacce

e  BK/IOYEHME B YPOK WUrpoOBbIX MPOLLEAyp, KOTOpble MOMOraloT MoAAeprKaTb MOTMBALMIO OByYaloWMXCA K NOJy4EHUID
3HaHWW, HANAXKMBAHWMIO MO3UTUBHBIX MEM/IMYHOCTHBIX OTHOLEHMUIM B Knacce, MOMOraloT YCTAHOB/IEHWUIO A0OpOXKenaTeNbHOM
atmocdepbl BO BpeMs ypoKa.

®  MPUMEHEHME Ha YPOKE MHTEPaAKTUBHbIX GOPM PaboTbl, CTUMYINPYIOLLMX NO3HABATE/IbHYO MOTUBaLMIO 0ByYatoLLMXCs;

®  MpUMEHEHME rpynnoBo paboTbl UM PaboTbl B Mapax, KOTOPble CMOCOBCTBYHOT PAa3BUTUIO HABbIKOB KOMAHAHOW pPaboTbl
W B3aMMOZENCTBUIO C APYrMMK 0ByYatoLWLMMUCA.

e  BbI6OP M MCNONBb30BAHME Ha YPOKaxX METOLOB, METOAMK, TEXHOOTMIA, OKa3blBalOLWMX BOCNUTATE/IbHOE BO3AeNCTBUE Ha
JIMYHOCTb B COOTBETCTBUM C BOCMUTATE/IbHBIM UAEA/I0M, Lie/Ibio U 33a4aMm BOCNIUTaHUS;

®  MHUUMMPOBAHME W MNOAAEPNKKA MUCCNEL0BATE/IbCKON [AEATENbHOCTM LUKO/MbHUKOB B (GOpMe BK/IOYEHUA B YPOK
Pa3/IMYHbIX WUCCNEAOBATENbCKMX 334aHWMA M 33fay, 4YTO [JaeT BO3MOMHOCTb ObyyaloWMmMcs npuobpectM  HaBblKK
CaMOCTOATE/IbHOTO PeLleHUs TEOPETUUECKON NPOBaEMbI, TeHEPUPOBaHMA U 0DOPMIEHUA COBCTBEHHbIX TMNOTES, YBAXKUTE/IbHOTO
OTHOLWUIEHUA K YYXXUM naeam, I'Iy6J'IVI'~IHOFO BbICTYN/1EHNA, apryMeHTUPOBaHNA U OTCTanBaHUA CcBOEl TOYKMU 3peHunA;

®  YCTAHOBJ/IEHWE YBaXKUTE/IbHbIX, JOBEPUTE/bHBIX, HEDOPMAsIbHbIX OTHOLLEHUM MEXKAY YUUTENEM U YYEHWKAMK, CO34aHMe
Ha YpOKax 3MOLMOHaNbHO-KOMPOPTHOM cpeapl.

MecTo yuyebHOro npeamerta «pusmka» B yuebHom nnaHe

B cootseTctBUM ¢ PFOC OO0 Pusmnka siensetca obasatenbHbIM NPeSMETOM Ha YPOBHE OCHOBHOro obuiero obpasoBaHus.
[JaHHasa nporpamma npeaycmMaTpuBaeT UsydeHne GpusnKmM Ha 6azoBom ypoBHe B o6béme 238 4 3a Tpu roga obyyeHna no 2 4 B
Hegento B 7 1 8 Knaccax v no 3 4 B Hegento B 9 Knacce. B TemaTMyecKoM NiaHMPOBaHUM Ana 7 U 8 Knaccos npeanonaraercs
pes3epB BPeMeHW, KOTOPbIA Y4YMTe/b MOMKET MCMO/b30BaTb MO CBOEMY YCMOTPEHW, a B 9 Knacce — MNOBTOPUTENIbHO-
o0606watowmii moaynb.

Il. COOEPXAHUE YYEBHOIO NPEAMETA «®U3UKA»

7 Knacc

Pasgen 1. ®usuka u eé posib B NO3HAHMUM OKPYHKAOLWEro Mmpa

®un3mMka — Hayka O npupoge. AsneHnA npupodbl. PU3MYecKMe ABNEHUA: MeXaHU4ecKue, TernJioBble, INEeKTpUYeckue,
MarHuTHble, CBETOBbIE, 3BYKOBbIE.

®dusnyeckme BeMUUHbL.  M3mepeHne GU3MYECKMX BeNUUMH. Du3nuyeckne npubopbl. [orpelwHocTb  U3MEepPeHUi.
MexayHapoaHasa cuctema evHuULL

Kak ¢usmka n apyrve ectecTBeHHble HayKM M3yyatoT npupody. EcTecTBeHHO-HayyHbli meTog, no3HaHuA: HabnwogeHwue,
MOCTaHOBKA HAy4yHOro BOMPOCA, BbIABUMMKEHWE TMNOTE3, IKCMEPUMEHT MO MNPOBEPKe rurnotes, ob6bACHeHMEe Habawaaemoro
ABneHuA. OnucaHne GU3NYECKUX ABNEHUI C MOMOLLbIO MoAenel.

AdemoHcmpayuu

1. MexaHn4eckne, Ten10Bble, 3/IEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE ABNEHUA.

2. ®usnyeckme npmbopbl 1 NpoLesypa NPAMbIX MU3MEPEHUI aHaI0roBbIM U LiMdpoBbIM Npnbopom.

JlabopamopHbie pabomel u onbimeol

1. OnpepeneHue LeHbl AeNeHUs WKaNbl 3MepuTenbHoro npubopa.

2. NamepeHune paccTonHui.

3. NamepeHune ob6bEMa HKNAKOCTU U TBEPAOrO Tena.

4. OnpegeneHne pasmepoB MasibiX Te.

5. iamepeHne TemnepaTtypbl NPy NOMOLLM }KUAKOCTHOrO TEPMOMETPA M AaTYnKa TeMnepaTypbl.

Paspen 2. NepBoHavanbHble CBEAEHUA O CTPOEHUM BELLECTBA

CTpoeHue BeLlecTBa: aTOMbl M MOJIEKYIbI, X pa3mepbl. OnbiTbl, lOKa3bIBaOLWMe ANCKPETHOE CTPOEHME BeLLecTsa.

[BukeHne yacTul, BeliecTBa. CBA3b CKOPOCTM ABWMMKEHWA 4YacTuL, C TemnepaTypoil. bpoyHoBckoe agukeHue, andodysus.
B3anmogaencTeme YacTul, BELLLECTBA: NPUTSXKEHME U OTTA/IKMBAHUE.

ArperaTHble COCTOAHWA BELLECTBA: CTPOEHWE ra30B, KUAKOCTEM U TBEPABIX (KPUCTANAMYECKMX) Ten. B3aMmocBasb mexay
CBOMCTBaMM BELLECTB B PasHbIX arperaTHbIX COCTOAHMAX U UX aTOMHO-MOEKYNAPHbIM CTpoeHMeM. OcCOBeHHOCTU arperaTHbIxX
COCTOAHUI BOADI.

AdemoHcmpayuu

1. HabntopeHne 6pOyHOBCKOTO ABUMKEHUA.

2. HabnwogeHve auddysnn.

3. HabnogeHne ABNEHUIN, OOBACHAIOLLMXCA MPUTANKEHWUEM UM OTTAIKUBAHWEM YaCTUL, BELLLECTBA.

JlabopamopHbie pabomel u onbimsl

1. OueHKa AnameTpa aToma METOLOM PALOB (C ncnonb3oBaHnem doTorpaduit).

2. OnbITbl N0 HabAOAEHWUIO TEMNNOBOrO PACLUMPEHMSA ra30B.



3. OnbITbl N0 OBHAPYKEHMIO AENCTBMA CUA MONEKYNAPHOTO MPUTANKEHUA.

Paspgen 3. iBUXKeHUe n B3aumopgeicTeme Ten

MexaHunuyeckoe asuxKeHne. PaBHomepHoe 1 HepaBHOMepHoe aBuxKeHue. CkopocTb. CpeaHAA CKOPOCTb NPU HEPABHOMEPHOM
OBUXKEHUU. Pacuét Nyt u BpemMeHu ABUKEHUA.

flBneHne nHepuun. 3aKoH MHepLUKU. B3aumopaencTeme Ten Kak NpuYMHa U3MEHEHUA CKOPOCTU ABUMKeHUA Ten. Macca Kak
Mepa MHepPTHOCTM Tena. MaoTHocTb BelecTBa. CBA3b NIOTHOCTM C KOIMYECTBOM MOJIEKYA B eaMHULE 06bEMa BeLLEeCTBa.

Cuna KaK xapaKTepucTMKa B3anmoaeinctama ten. Cuna ynpyroctu u 3akoH Nyka. MiamepeHune cubl ¢ NOMOLLBH AMHAMOMETPA.
flBNeHne TAroTeHMA U cuia TaxkecTU. Cuna TAXKeCcTM Ha apyrux nnaHetax (MC). Bec Tena. HesecomocTb. CnoxeHue cun,
HanpaB/IeHHbIX MO OAHON NpAMoOW. PasHozencTBytowan cua. Cuna TpeHuA. TpeHMe CKOMbXKEeHUA U TpeHue MNokos. TpeHue B
npupogae n TexHunke (MC).

Aemoncmpayuu
. HabntogeHre mexaHMYeCcKoro ABUMKEHUA Tena.

. U3amepeHmre cKopocTn NPAMOIMHENHOIO ABUKEHUA.

. HabntopeHue agneHus nHepumm.

. HabnogeHne nameHeHMA CKOPOCTU NPU B3aMMOAENCTBUM TEN.
. CpaBHeHMe macc no B3aMMOAENCTBUIO Te.

. CnokeHue cun, HanpaBEeHHbIX MO OAHOM NPAMOMN.

JlabopamopHeie pabombi U 0nbimbl

1. OnpezeneHune CKOpOCTY PaBHOMEPHOTO ABUMKEHMA (LUAPUKA B }KUAKOCTU, MOAENN SNEKTPUYECKOTro aBTOMOBWASA U T.M.

2. OnpegeneHue cpeaHel CKOPOCTU CKObXKEHUS BPYCKA UK WAPMKA NO HAKIOHHOM MI0CKOCTMU.

3. OnpegeneHve NAOTHOCTM TBEPAOrO Tena.

4. OnbITbl, AEMOHCTPUPYHOLLME 3aBUCMMOCTb PACTSXKEHUA (AedopMaLivm) NPYKUHbI OT MPUIOKEHHOM CUbI.

5. OnbITbl, A&@MOHCTPUPYHOLLME 3aBUCUMOCTb CUJIbl TPEHWA CKONIbXKEHMA OT CU/bl AABNEHUA N XapaKTepa COnpuKacaowmxca
NoBEepPXHOCTEN.

Paspen 4. [laBneHue TBEPAbIX TeN, }KULAKOCTEN U ra3oB

[asnenne. Cnocobbl ymeHbLIEHUA U yBeAndYeHUA AasieHus. [aBneHue rasa. 3aBUCMMOCTb JaB/ieHUA rasa OT o06béma,
Temnepatypsbl. [lepegaya gasneHna TBEPAbIMU TeNAaMM, KUAKOCTAMM U ra3amu. 3akoH [ackanda. [MHeBmaTMyecKkMe mallunHbI.
3aBMCMMOCTb OAB/IEHUA KUAKOCTU OT rAybuHbl. TmapocTaTMyecknii napagokc. Coobuwiatowmeca cocyabl. Tvapasanyeckue
MEXaHU3Mbl.

ATmocdepa 3emnun n atmocdepHoe aasneHue. NPUYNHDI CyLLLECTBOBaHUA BO3AYyLWHOM 060104KM 3eman. OnbiT Toppuyienu.
N3mepeHune aTmochepHOro fasaeHuA. 3aBUCMMOCTb aTMOCHEPHOro AaBlieHMA OT BbICOTbl HafA ypoBHeM mopsa. MNpubopbl ana
n3mepeHusa aTmocdhepHoro faBneHus.

[elicTBMe KNAKOCTM U rasa Ha NOTPy}KEHHOE B HUX Teo. BbiTankueatowas (apxmmeosa) cuna. 3akoH Apxumegaa. MNnasaHue
Ten. BosgyxonnasaHue.

AdemoHcmpayuu
. 3aBMCMMOCTb AaBNeHMA rasa oT TemnepaTypbl.

. Nepepayva faBneHUA XKNUAKOCTLIO M FA30M.

. Coobwatowmeca cocyapl.

. Tnppasnnyecknii npecc.

. MposBneHune pgenctena atmocdepHoOro fasneHus.

. 3aBUCMMOCTb BbITa/IKMBAIOLLEN CUbI OT 06BbEMA NOFPYKEHHOM YaCTW Tea U NAOTHOCTU KUAKOCTH.

. PaBeHCTBO BbITaNKMBAtOLLEN CUJIbI BECY BBITECHEHHOM KUAKOCTHU.

. Ycnosue nnaBaHuA Ten: NaaBaHWe Wau NorpyKeHue Ten B 3aBUCMMOCTU OT COOTHOLLEHWSA NIOTHOCTEN TeNa U KUAKOCTH.

JlabopamopHbie pabomel u onbimbl

1. VccnepoBaHue 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMA NOrPYKEHHOWM B XKMUAKOCTb YacTu Tena.

2. OnpegfeneHune BbITaKMBAKOLLEN CUbI, LENCTBYIOLWEN Ha TENO, MOrPYKEHHOE B KUAKOCTD.

3. MpoBepKa HE3ABUCMMOCTU BbITaSIKMBAIOLLLEN CUAbI, AEMCTBYIOLWLEN HA TENO B }KMAKOCTM, OT Maccbl Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb BbITaZIKMBAOLWEN CU/bI, LAEWCTBYIOLLEN Ha Teno B XKMAKOCTU, OT 0O6bEMA
NOrPYKEHHOM B }KMAKOCTb YacTU TeNa U OT NAOTHOCTMU XKUAKOCTU.

Paspen 5. PaboTa n MOLHOCTb. DHeprusa

MexaHunueckana paboTta. MoLLHOCTb.

MpocTble MexaHuW3Mmbl: pblyar, 670K, HaKNOHHas MAOCKoCTb. [paBMAO paBHOBecuAa pblvara. lpumeHeHWe npasua
paBHOBeCUs pblyara K 610Ky. «30/10Toe NpaBuao» MexaHWKKW. KM npocTblx mexaHWM3moB. [pocTble MexaHU3mMbl B ObITy U
TEXHUKE.

MexaHuuyeckan aHeprusa. KMHeTUYecKan M noTeHunanbHaa sHeprua. MpespalleHne 04HOTo BUAA MEXaHWMYECKOW SHepruu B
ApYyroi. 3aKOH COXPaHEHMA SHEPTUU B MEXAHUKE.

AdemoHcmpayuu

1. Mprmepbl NPOCTbIX MEXAHNU3MOB.

JlabopamopHobie pabomeol u onbimasi

1. OnpegzeneHune paboTbl CU/bl TPEHUA NPU PABHOMEPHOM ABUMKEHMM T€a NO FOPU3OHTA/IbHON NOBEPXHOCTMH.

2. WccnepoBaHue ycnoBUiM paBHOBECUSA pblyara.

3. U3mepeHme KM HaKNOHHOM NIOCKOCTHU.

4. MSVHEHME 3adKOHa CoXpaHeHnA MmexaHun4veckom SHEeprun.
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8 Knacc

Paspen 6. Tennosblie aABneHUn

OCHOBHbIE MOJIOXKEHUA MONEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHUA BelecTBa. Macca n pasmepbl aTOMOB M MOJNEKY.
OnbITbl, NOATBEPKAAOLLME OCHOBHbIE MONOXKEHUA MONEKYNAPHO-KUHETUYECKON TEOPUN.

Mogenv TBEpPAOro, *KMAKOro M ra3oobpasHOro COCTOAHWIA BellecTBa. Kpuctannmyeckme v amopdHble Tena. ObbacHeHWe
CBOMCTB ra3oB, XMAKOCTEW W TBEPAbIX TeA HAa OCHOBE MOJIOKEHUWA MONEKYNAPHO-KMHETUYECKoNn Teopun. CmaumBaHue U
KanuanAapHble sBNeHUA. TeNN0BOE paclUMpPeHUE 1 CKaTue.

Temnepatypa. CBA3b TeMnepaTypbl CO CKOPOCTbIO TEM/I0BOIO ABUMKEHUA YaCTULL.

BHyTpeHHAA 3Heprusa. Crnocobbl M3MeHeHUs BHYTPEHHeM 3Hepruu: Tenaonepeada W cosepweHue paboTbl. Bugpl
Tensonepesayn: TeN0NPOBOAHOCTb, KOHBEKLMUA, U3yHEHUE.

Konnyectso tennotbl. YaesbHaa TENJOEMKOCTb BellecTBa. TensoobmeH M Ten/soBoe paBHOBecue. YpaBHEHME TensoBoro
banaHca.

MnaBneHne n oTBepAEBaHME KPUCTA/IZIMYECKUX BELLECTB. YaebHaA TensoTa naasneHua. MNapoobpasoBaHme U KOHAEHCAUMA.
Mcnapenne (MC). Kunenue. YaenbHas Tennota napoobpa3oBaHua. 3aBUCMMOCTb TEMMEPATYPbl KUMEHWa OT aTmocdepHoro
OasneHua. BnaxkHocTb BO3ayxa.

dHeprua Tonavea. YaenbHaa TenioTa CropaHums.

MpuHuMnbl paboTbl TennoBbix Asuratenen. KM tennosoro aguratens. Tennosble ABUraTeNIN U 3aLUMTa OKPYKatoLen cpeabl
(MC).

3aKOH COXpaHeHMs 1 NpPeBpPaLLEHNA SHEPTUM B TENI0BbIX npotieccax (MC).

AdemoHcmpayuu
HabntopeHre 6poyHOBCKOrO ABUMKEHUS.

HabntopeHuve guddysun.

HabntogeHue sBAeHU CMavymMBaHMA U KanUaAAPHbIX SBAEHUN.

HabntogeHve TenioBoro paclumpeHus Ten.

MN3meHeHMe aaBneHua rasa npm M3sMeHeHMM o6bEma 1 HarpeBaHUM UAN OXNIAXKAEHNUN.

MpaBnaa nsmepeHnsa TemnepaTypsbl.

Buapl Tennonepenaun.

OxnaxaeHue npu coseplieHnmn paboTbl.

HarpeBaHue npu coBeplieHnn paboTbl BHELUHUMU CUTAMM.

CpaBHeHMe TENI0EMKOCTEN PA3/INYHbIX BELLLECTB.

HabntogeHue KuneHms.

HabntogeHre NocTosHCTBA TeMMNepPaTypbl MPY NAaBAEHUN.

13. Mogenu TennoBbIX ABUraTenen.

JlabopamopHbie pabomel U onbimbi

. OnbITbl MO OBHAPYKEHUIO AEUCTBUA CU MONEKYIAPHOTO NPUTAKEHUSA.

. OnbITbl MO BbIPALLMBAHMIO KPUCTA/IZIOB MOBAPEHHOM COMM UM caxapa.

. OnbITbl NO HabAOAEHWIO TEMIOBOMO PACLUMPEHUS Fa30B, }KUAKOCTEN U TBEPAbIX TEN.

. OnpepeneHuve aaBneHus Bo3ayxa B 6annoHe wnpuua.

. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb AaB/IEHMA BO34yXa OT ero 06béMa M HarpeBaHUA UM OXNaXKAEeHUSA.
.MpoBepKa rmnoTesbl IMHENHOWN 3aBUCMMOCTU AJIMHbI CTO/IOMKA }KUAKOCTU B TEPMOMETPUYECKON TPyOKe OT TemnepaTypbl.
. HabnogeHne nameHeHMA BHYTPEHHEN 3HEPrMM Tena B pesy/ibTaTte Tenaonepeaym u paboTbl BHELLIHUX CU.
.UccnepoBaHue aBneHus TenioobmeHa Npu cCMeLMBaHUM XON04HOM U ropsyei Boabl.

9. OnpepneneHre KoAMYecTsa TENIOTbI, MONYYEHHOrO BOAOW MPUY TENI00OMEHE C HarpeTbiM METa/IJINYECKUM LIUIUHAPOM.

10. OnpepaeneHue yaenbHoM TENI0EMKOCTU BeLLECTBa.

11. WccneposaHue npoLecca ncnapeHms.

12. OnpepaeneHne OTHOCUTE/IbHOWM BNAXKHOCTM BO34yXa.

13. OnpegeneHue yaenbHOM TenaoTbl NAaBAEHUA NbAa.

Paspen 7. dneKtpuyeckme n MarHUTHble ABNEHUA

dnekTpmsauma Ten. [lBa poda 3/MeKTPUYECKUX 3apsaaoB. BsammopeicTBne 3apaskeHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb
CU/bl B3aUMOZAENCTBUA 3aPSAKEHHbIX TEN OT BE/IMUYNHbBI 3apAA0B U PACcCTOSHMA MeXay Tenamm).

dnekTpuyeckoe none. HanpAxKEHHOCTb 3/eKTpuyeckoro nons. [MpuUHUKMN CynepnosvuMu  3N1EKTPUYECKMX noser (Ha
KayecTBEHHOM YpOBHE).

Hocutenn anekTpuyecknx 3apsaaoB. DNeMeHTapHbIM 31eKTpuyeckunii 3apag,. CtpoeHne atoma. MNpPoBOAHUKN U ONINEKTPUKM.
3aKOH COXpaHEeHUA 31EeKTPUYECKOro 3apaaa.

DNIeKTPUYECKNIA TOK. YCNOBUS  CYLLECTBOBAHWS 3/IEKTPUYECKOTO TOKa. MCTOYHMKM MNOCTOSHHOro Toka. [encteua
3/1eKTPUYECKOTO TOKa (TENN0BOE, XMMMUUYECKOE, MarHUTHOE). DNIEKTPUYECKMIA TOK B XKMUOKOCTAX U rasax.

dneKkTpuyecKkasa uenb. Cnna ToKa. IneKkTpuyeckoe HanpsaxxeHue. ConpoTnBaeHWE NPOBOAHMKA. YAeNbHOe ConpoTUBAeHMEe
BewecTBa. 3akoH Oma ana yyacTka uenu. lMNocnegosatenbHoe v NapansienbHoe coegMHeHne NpPoBOAHNKOB.

PaboTa M MOLLHOCTb 3/IEKTPUYECKOrO TOKa. 3aKoH [Koyna-/leHua. INeKTpUYeckme Lenu u notpebuTenn snekTpuyeckon
3Heprum B 6bITy. KOpoTKOe 3amblKaHuMe.
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MocToAHHbIE MarHMTbl. B3anmopencTame NocToAHHbIX MarHMToB. MarHuTHoe none. MarHuTHoe none 3eMnun 1 ero 3HavyeHue
ONA Ku3HM Ha 3emne. OnbIT dpcteaa. MarHMTHoe MOJie 9NEKTPUYECKOro ToKa. NpumeHeHne 31eKTPOMarHMToB B TEXHUKe.
[JevictBue MarHUTHOro NoaA Ha NPOBOAHUK C TOKOM. DNEeKTPOoABUraTeIb MOCTOAHHOIO TOKa. Micnonb3oBaHWe aneKkTpoasuraTesnein
B TEXHWYECKMX YCTPOMCTBAX U Ha TpaHcnopTe.

OnbiTel Papagen. fABneHWe 31EKTPOMArHUTHOW WHAYKUMKM. MpasBuno JleHua. dnektporeHepatop. Cnocobbl nosnyveHus
3N1EKTPUYECKOWN IHEPrUU. DNEKTPOCTAHLMMN Ha BO3OOHOBAEMBIX UCTOYHUKAX SHEPTUU.

AemoHcmpayuu

1. 3SnekTpusauua Ten.

2.  [lBa pofa aneKTpuYecKnx 3apaaoB U B3aUMOLENCTBUE 3aPANKEHHDIX Te.
3. YcTpoOWCTBO M AeilcTBUE 31eKTPOCKoNa.

4.  DneKTpocTaTMyecKaa NHAYKLUA.

5.  3aKOH coxpaHeHMA 3NEeKTPUYECKNX 3apALOB.

6. [pOBOAHUKN U OUSNIEKTPUKM.

7. MogaennpoBaHue CUOBbIX IMHUI 31EKTPUYECKOrO NoNS.

8. MCTOYHMKM NOCTOAHHOrO TOKa.

9. [eNcTBMA 3N1EKTPUYECKOTO TOKA.

10. DNEeKTPUYECKUI TOK B MKULKOCTW.

11. Ta3o0BbIl pa3paa,.

12. WN3mepeHUne cuabl TOKA aMnepmMeTpoM.

13. M3mepeHue 31eKTPUYECKOro HanpaxXeHna BONbTMETPOM.

14. PeocTaT 1 MarasuH ConpoTUB/EHUIA.

15. BsaumogeincTBMe NOCTOSAHHbBIX MAarHUTOB.

16. MopgennpoBaHne HEBO3MOXKHOCTWN pasaeneHnA NOACOB MarH1Ta.
17. MopgenvpoBaHne MarHUTHbIX MO MOCTOAHHbBIX MarHUTOB.

18. OnbIT dpcTeaa.

19. MarHutHOe nosne ToKa. DNeKTPOMArHuT.

20. [dencTBME MAarHUTHOrO NO/A Ha MPOBOAHMK C TOKOM.

21. SneKkTpoasuratesb NOCTOAHHOrO TOKa.

22. WccnepoBaHue ABNEHUA 3NEKTPOMArHUTHON MHAYKUMWN.

23. OnbiTbl ®apages.

24. 3aBUCMMOCTb HanpaBAEHUA MHAYKLMOHHOIO TOKa OT YC/I0BUM €r0 BOSHUKHOBEHMUA.

25. SneKktporeHepaTop MOCTOAHHOIO TOKa.
JlabopamopHblie pabomel u onbimbi
OnbITbl NO HABAOAEHMIO SNEKTPU3ALMN TEN MHAYKLMEN U NPU CONPUKOCHOBEHUN.
NccnepoBaHve AeNCTBMA 3/1EKTPUUYECKOTO NOA HA NPOBOAHUKMN U AUSNEKTPUKMN.
Cbopka 1 npoBepkKa paboTbl 31EKTPUYECKOM LienmM NOCTOAHHOIO TOKa.
N3mepeHune 1 perympoBaHue cubl TOKa.
N3mepeHune 1 perympoBaHue HanpaxKeHus.

6. WccnepoBaHve 3aBUCMMOCTU CUAbI TOKA, MAYLLErO Yepes pe3ncTop, OT CONPOTMBAEHUA PE3UCTOPA M HaMpPAXKeHMA Ha
pesucTtope.

7. OnbITbl, AEMOHCTPUPYIOLLME 33aBUCMMOCTb 3/1EKTPUYECKOro COMPOTMBAEHMA MPOBOAHMKA OT €ero AJIMHbI, Nowaam
nonepevyHoro ceYyeHmna n matepmana.

8. TpoBepKa npasuia CAOXKEHUA HANPSAXKEHUI NPW NOCNeA0BaTE/IbHOM COeAMHEHUN ABYX PE3UCTOPOB.

9. TllpoBsepka Npasuna Ansa CUAbl TOKA NPY NapanienbHOM COegUHEHUM Pe3UCTOPOB.

10. OnpegeneHune paboTbl INEKTPUYECKOrO TOKA, UAYLLETO Yepes pesncTop.

11. OnpegeneHne MOLHOCTU SNEKTPUYECKOrO TOKA, BbIAENSEMON Ha pesuncTope.

12. WccnepoBaHWe 3aBUCMMOCTM CUJIbl TOKA, MAYLLLETO Yepes IAMMOYKY, OT HAaNpPAXKEHUA HA He.

13. OnpepgeneHune KMNJA HarpeBatena.

14. VccnepoBaHMe MarHUTHOFO B3aMMOAENCTBUA NOCTOSHHbIX MarHMTOB.

15. M3yyeHMe MarHMTHOro No/A NOCTOAHHbLIX MAarHUTOB NPW UX 06bEANHEHUM U Pa3aeNeHUu.

16. WccnepoBaHue AeNCTBUA 31EKTPUYECKOTO TOKA Ha MAarHUTHYHO CTPESIKY.

17. OnbITbl, AEMOHCTPUPYIOLLME 33aBUCMMOCTb CWU/Ibl B3aMMOAEMNCTBUA KATYLIKM C TOKOM WM MarHuMta OT CW/bl TOKa M
Hanpas/eHUA TOKa B KaTyLUKe.

18. W3yyeHune feNcTBMA MarHUTHOrO NOAS Ha MPOBOAHMK C TOKOM.

19. KoHCTpyMpoBaHWe U U3ydeHune paboTbl 31eKTPOABUIATENS.

20. W3mepenue KM anekTpoasuratesibHoM YCTaHOBKMU.

21. OnbiTbl MO WCCAELOBAHWUIO ABMEHUSA 3NEKTPOMArHUTHOM WMHAYKLMU: UCCNeL0BaHWE W3MEHEHWUA 3HavyeHua MU
HanpaBAeHUA MHAYKLMOHHOIO TOKa.
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Paspen 8. MexaHu4yecKue ABneHusa

MexaHunuyeckoe pasukeHune. MaTtepuanbHaa Touka. Cuctema oTcyéta. OTHOCUMTENbHOCTb MEXAaHUYEeCKOro  ABUMKEHWUA.
PaBHOMepHOe NpAMOAMHeliHOe ABWUMKeHue. HepaBHOmepHOe npamosiMHenHoe asuxkeHue. CpefHAA M MIHOBEHHas CKOPOCTb
Tena npu HepaBHOMEPHOM ABUNKEHUU.

YcKkopeHue. PaBHOYCKOpeHHOe NpaMosivHeliHoe aABuKeHne. CBoboaHoe nageHue. OnbiTol Fanunes.

PaBHOMepHOe [ABMXEHMEe Mo OKpYyKHocTW. [lepuoa M yactoTa obpalieHuA. JIMHeMHas W yraoBas  CKOPOCTW.
LleHTpoCcTpeMuTenbHoe ycKopeHue.

MepBbIi 3akoH HbtoTOHa. BTopoit 3akoH HbtoToHa. TpeTuii 3akoH HbtoToHa. MprHLMN cynepnosnumm cui.

Cuna ynpyroctu. 3akoH lNyka. Cuna TpeHuA: cuna TPEHUA CKONbXEHWUA, CUAa TPEHUA NOKOA, ApYyrMe BUabl TPEHUA.

Cuna TAXKECTU M 3aKOH BCEMUPHOrO TAroTeHMA. YCKopeHue cBoboaHoro nageHus. [suskeHune nnaHeT Bokpyr ConHua (MC).
MepBaa KOCMMYECKana CKOPOCTb. HEBECOMOCTb U NeperpysKu.

PaBHOBecve maTepranbHOM TOUYKKU. ABCONOTHO TBEPAOE Teno. PaBHOBeCHe TBEPAOrO Tesla C 3aKPenEHHOM OCbH0 BPALLEHWUS.
MomeHT cunbl. LleHTp TAXKecTH.

Mmnynbc Tena. MameHeHue umnyabca. MMnynbe cubl. 3aKOH COXpaHeHUs umMmnybca. PeakTueHoe asukerue (MC).

MexaHuuyeckasa pabota U mMowHOCTb. PaboTta cun TAxecTn, ynpyroctu, TpeHua. CBA3b aHeprum 1 paboTbl. MoTeHuManbHanA
SHeprua Tesna, NOAHATOrO Haj, MOBEPXHOCTbIO 3eMiu. [oTeHUMaNbHaA SHEPrua CKaToM MpPYXWMHbl. KuHeTuueckasa aHeprua.
Teopema 0 KUHETUYECKOWN IHEPTNM. 3aKOH COXPAHEHMA MEXaHUYECKOM SHEPTUMN.

Aemoncmpayuu
HabnopeHne mexaHUYeCcKoro ABUKEHUA TeNla OTHOCUTE/IbHO Pa3HbIX Te OTCYETA.
CpaBHeHWe nyTen 1 TPAaeKTOPUI ABUMKEHUA OLHOMO M TOTO }Ke Te/la OTHOCUTENIbHO Pa3HbIX Te OTCYETA.
M3mepeHune cKOpOCTU M YCKOPEHMA NPAMOJIMHENHOTO ABUKEHUA.
NccnepoBaHve NpU3HAKOB PaBHOYCKOPEHHOTO ABUXKEHUA.
HabnopeHne ABuKeHUA Tenla No OKPYKHOCTY.

6. HabntogeHve MexaHWYecKUx ABJEHUMN, MPOUCXOSALLMX B cUCTEMe OTCYETa «TeslekKka» npu eé paBHOMEPHOM MU
YCKOPEHHOM [BUMKEHUN OTHOCUTENbHO KabuHeTa GU3nKu.

7. 3aBUCMMOCTb YCKOPEHWA TeNa OT MAcChl TeNla U AeMCTBYIOLEN HA HEro CUJbI.

8. HabntogeHwe paBeHCTBaA CUA NPU B3aUMOAENCTBUM T,

9. M3meHeHwue Beca Tena npu yCKOPEHHOM ABUMKEHUU.

10. Mepepaya uMmnynbca Npu B3aMMOAENCTBUM Te.

11. NMpeobpasoBaHuUA IHEPTUN NPU B3AUMOLENCTBUMN TeN.

12. CoxpaHeHue umnynbca Npu Heynpyrom B3auMoenNCcTBUM.

13. CoxpaHeHue umnynbca npu abcontoTHO yNpyrom B3aMMOLENCTBUMN.

14. HabntopeHve peakTMBHOIO ABUMKEHMA.

15. CoxpaHeHe MexaHN4YeCKoM aHeprnn npu cBo6oLHOM NafeHUu.

16. CoxpaHeHWe MexaHWUYeCKOM SHePrKn NPU ABUNKEHUMN TeNa Noa AeNCTBUEM MPYKUHDI.

JlabopamopHbie pabomel u onbimbi

1. KoHCTpyMpoBaHWe TpaKTa 4N pa3roHa U Aa/ibHEWLWEero paBHOMEPHOTO ABUKEHUA LAPUKA WU TENEKKN.

2. OnpepeneHve cpeaHel CKOPOCTU CKONbXKEHMA BpyCcKa NaK ABUKEHMA LAPMKA NO HAKIOHHOM MAIOCKOCTH.

3. OnpepeneHue yCKOpeHUA Tena npu paBHOYCKOPEHHOM ABUXKEHMW NO HAKNOHHOW NI0CKOCTY.

4. VccnefoBaHWe 3aBUCMMOCTM MYTU OT BPEMEHW MPU PaBHOYCKOPEHHOM ABUXKeHUM 6e3 HauaibHOM CKOPOCTH.

5. TpoBepKa rmMnoTtesbl: eCAM NPU PaBHOYCKOPEHHOM ABUXKEHWW 6e3 HayasbHOM CKOPOCTM MyTWM OTHOCATCA KaK pApg,
HEYETHbIX YNCeN, TO COOTBETCTBYHOLLME NPOMEXKYTKN BPEMEHN OANHAKOBbI.

6. WccnepoBaHue 3aBUCMMOCTM CUJIbl TPEHWUA CKONbXKEHWUA OT CU/Ibl HOPMA/IbHOTO AaB/EHUA.

7. Onpepenerve KoadpdULMEHTa TPEHUA CKObKEHUS.

8. OnpepeneHne }KECTKOCTU NPYKUHBI.

9. OnpepeneHve paboTbl CUAbI TPEHUA NPU PABHOMEPHOM ABUKEHUWN Tena Mo ropu30oHTAIbHOM NOBEPXHOCTY.

10. OnpegzeneHune paboTbl CUAbI YIPYrocTU NPU NOABEME rpy3a C UCMONb30BaHMEM HENOABUMKHOMO U MOABUKHOIO 6/10KOB.

11. N3yyeHMne 3aKOHa COXPaHEHUA IHEPTUN.

Pasgen 9. MexaHuuecKkue KonebaHua v BOJIHbI

KonebaTenbHoe asukeHue. OCHOBHblE XapaKTEPUCTUKM KosnebaHMI: nepuof, 4acToTa, amnautyga. MatemaTuyeckuin m
NPYKUHHBIA MasTHUKK. MpeBpalLeHne aHeprum Npu KonebateNbHOM ABUKEHUMN.

3aTyxatowme KonebaHuA. BoiHyKaeHHble KonebaHuA. Pe3oHaHc.

MexaHu4yeckune BoHbl. CBOMCTBA MeXaHM4YecKnx Bo/H. MpoaosibHble M nonepeyHble BOAHbI. [l/IMHA BO/IHbI U CKOPOCTb eé
pacnpocTpaHeHus. MexaHW4YecKme BOoJiHbI B TBEPAOM Tene, cencMmmnyeckme BosiHbl (MC).

3BYK. POMKOCTb 3BYKa M BbICOTA TOHA. OTparkeHue 3ByKa. MHGPa3BYK M yAbTPa3BYK.

AdemoHcmpayuu
HabntopeHne KonebaHnin Ten nog AeUCTBUEM CUbI TAXKECTU U CUAbI YIPYroCTU.
HabntogeHne konebaHuii rpysa Ha HUTU U Ha NPYXKUHE.
HabntoaeHune BbIHYXAEHHbIX KoNebaHWi U pe3oHaHca.
PacnpocTpaHeHWe NpoAoAbHbIX U NONepeYHbIX BOH (Ha Mogenu).
HabntogeHne 3aBUCMMOCTH BbICOTbI 3BYKa OT YacToOTbl.
. AKyCTUYECKMIA pe3oHaHC.
JlabopamopHbie pabomel u onbimsl

ukhwne

oA wWNE



. OnpegeneHve YacToTbl M Nepnoaa KosebaHUM maTemaTMYECKOro MasiTHUKa.
. OnpegeneHune 4acToTbl U Neprosa KonebaHuii NPYKUMHHOTO MasTHUKA.
. UccnepoBaHue 3aBMCcMMOCTM Neproaa KonebaHui NoABELWEHHOrO K HUTU rpy3a OT AJIMHbI HUTK.
. WiccnepoBaHume 3aBUCMMOCTU Nepuosa KonebaHui NPy»KUMHHOTO MaATHUKA OT Maccbl rpysa.
. NMpoBepKa He3aBUCMMOCTU Nepuoaa KonebaHui rpysa, NoaBeLeHHOTO K HUTK, OT Macchbl rpysa.
6. ONbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoga KonebaHuit NpyKMHHOTO MAATHMKA OT MACChl Tpy3a M XKECTKOCTU
NpPYXUHbI.
7. M3mepeHune yckopeHus cBoboaHOro nageHus.
Paspen 10. dneKTpomarHUTHoOE noJsie U 31IeKTPOMarHUTHbIe BO/IHbI
DNEeKTPOMArHUTHOE Nnose. INEKTPOMArHUTHbIe BOJIHbl. CBOMCTBA 3/1EKTPOMArHUTHbIX BOJIH. LLIKana aneKTpomMarHUTHbIX BOJH.
Mcnonb3oBaHWE 3N1EKTPOMArHUTHbBIX BOJIH /18 COTOBOW CBA3W.
dneKkTpomarHuTHaa npuposa ceeta. CKopocTb cBeTa. BonHoBbIe CBOICTBaA CBETa.
Aemoncmpayuu
1. CBOICTBA 9N1EKTPOMArHUTHbIX BOJIH.
2. BonHoBble CBOWCTBA CBeTa.
JlabopamopHeie pabombi U 0nbimbl
1. M3y4yeHune CBOMCTB 31EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MObUAbHOrO TenedoHa.
Paspgen 11. CeeTtoBble iBNEHUA
JNlyyeBas mogenb cBeTa. cTouHMKM cBeTa. MpamoanHeliHoe pacnpocTpaHeHue ceeTa. 3aTmeHns ConHua u JlyHol. OTpaxkeHue
cseTa. l10cKoe 3epKano. 3aKOH OTparkeHMA cBeTa.
MpenomneHve cBeTa. 3aKOH npenomneHua ceeTa. llosHOe BHyTpeHHee OTpa)keHue cBeTa. Mcnonb3oBaHWe MOSHOro
BHYTPEHHEro OTPaXeHMA B ONTUYECKMX CBETOBOAAX.
Nnnza. Xop nyyer B AnHse. OnTuyeckas cuctema ¢doToannaparta, MUMKpockona u Teneckona (MC). Tnas Kak onTuyeckas
cuctema. bansopykocTb M [aIbHO30PKOCTb.
PasnoxkeHue 6enoro ceeta B cnektp. OnbiTbl HbtoToHa. CoXKeHMe cneKkTpasbHbIX LBETOB. Jucnepcua ceeTa.
AdemoHcmpayuu
. MpAamonunHelriHoe pacnpocTpaHeHWe cBeTa.
. OTpaxeHue cBerTa.
. MonyyeHne n3obparkeHuii B NIOCKOM, BOFHYTOM W BbINYK/J0M 3epKanax.
MpenomneHue ceeta.
. OnTnyeckuii ceetoBog,
. Xopa, nyyer B cobupatoLen nHse.
. Xog, ny4yei B paccevBatoLen MH3e.
. MonyyeHne n3obparkeH C NOMOLLLIO /INHS.
. MpuHumn gerictema GoToannapaTa, MMKPOCKOMa U TeflecKona.
10. Mogenb rnasa.
11. PaznokeHue 6e0ro ceeta B CNEKTP.
12. MonyyeHne 6enoro ceeTa NpuU CNOKEHUN CBETA Pa3HbIX LLBETOB.
JlabopamopHbie pabomel u onbimbi
NccnepoBaHme 3aBUCMMOCTHM Yria OTPaXKeHMA CBETOBOrO /lyda OT yraa nafeHus.
M3yyeHune xapaKTePUCTUK M30OpakeHNA npeameTa B NJIOCKOM 3epKase.
NccnepoBaHme 3aBUCMMOCTM Yraa NpesioMeHUA CBETOBOIO /Iy4a OT yria NafeHuA Ha rpaHuLe «BO34yX—CTEK/I0».
Mony4yeHne n306parkeHu C MOMOLLLbIO cOBMpatoLWEel NH3bI.
OnpegeneHune GOKyCHOro PacCcTOAHMA U ONTUYECKON CUbI COBUpaAtOLLEl INH3bI.
OnbITbl NO Pa3noXKeHto 6esoro cBeTa B CNEKTP.
OnbITbl NO BOCNPUATUIO LiBETA NPEAMETOB NPU UX HabAOAEHUM Yepes LBeTOoBble PUALTPBI.
Pasp,en 12. KBaHTOBbIE ABNEHUA
OnbITbl Pesepdoppa v nnaHeTapHaa mofenb atoma. Mogenb atoma bopa. McnyckaHue w mornoweHve cBeta aTOMOM.
KBaHTbI. JInHeYaTble CNEKTPbI.
PagnoaktnsHoctb. Anbda-, 6eTa- n ramma-usnydyeHus. CTpoeHne aTOMHOro agpa. HyknoHHas mogfesnb aTOMHOro sapa.
MN3oTonbl.
PapmoakTnsHble npespalyeHus. MNepmog nonypacnaga aToMHbIX aaep.
floepHble peakuuun. 3aKoHbl COXPaHEHMA 3apAL0BOr0 M MacCOBOrO YMCEN. DHeprua CBA3M aToMHbIX Agep. CBA3b macchl m
aHepruun. Peakuum cuHTesa u geneHua agep. UCTouHnkm aHeprumn ConHua v 38é3g (MC).
AnepHan sHepreTMKa. [eicTBuA pagMoaKTUBHbIX U3YYEeHWUI Ha KuBble opraHmambl (MC).
AdemoHcmpayuu
CnekTpbl U3ly4eHUA U NOF/IOLLEHNUA.
CnekTpbl pa3NNYHbIX ra3os.
CnekTp BOgOpOAa.
HabntopeHune Tpekos B Kamepe BuabcoHa.
PaboTa CYETUMKA MOHUBMPYIOLLUX U3TYYEHUIA.
PervcTtpauma nsnyvyeHma npupoLHbIX MMHEPAOB U NPOLYKTOB.
ﬂaGopamoprle pabomel u onbimsl

u b WN R
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1. HabniogeHwe CNAOWHbBIX U IMHENYATbIX CNEKTPOB U3/1yYeHus.

2. WccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUM YacTULbI NO TOPMO3HOMY NyTH (No doTorpadusam).

3. M3mepeHue pagnoakTMBHOro GpoHa.

MNosTOopUTENbHO-0606LWAlOWMIA MOAY b

MoBTopUTENbHO-0606LWAlOWMI MOAY/Ib NPeAHa3HaYeH Ans cucTemaTv3aumMm M ob6obLLeHNs NpeaMEeTHOro CoAepsKaHua u
onbiTa AeATeNbHOCTU, NPUOBPETEHHOrO NpW U3ydeHuM Bcero Kypca OM3MKKM, a TaKke Ana MNoArotoBkM K OCHOBHOMY
rocyapcTBEHHOMY 3K3amMeHy Nno ¢ur3nKe Ans obyyatoLmxcs, BbibpaBLMX 3TOT y4ebHbIN Npegmer.

Mpyv M3y4eHUU [AHHOTO MOAYNSA PeanusyrTCa W CUCTEMATU3UPYIOTCA BUAbl AEATeNbHOCTW, HAa OCHOBE KOTOPbIX
obecneunmBaeTcs [AOCTMXEHME NPeAMETHbIX U MeTanpeaMeTHbIX MaHUPYeMblX pe3yibTaToB obydyeHusa, dopmupyetca
€CcTecTBEeHHO-Hay4Haa rPamMOTHOCTb: OCBOEHME Hay4HbIX METOAOB WMCCAeAOBaHWUSA ABAEHWI NPUPOAbI U TEXHWUKW, OBNafeHue
YMEHUAMU 06BACHATL GU3NYECKUE ABNEHUA, MPUMEHSAA MOYYEHHblE 3HAHWA, PeLaTb 3a4a4M, B TOM YMC/ie KaYecTBEHHble U
3KCNepumeHTa/ibHble.

MPUHUMNMANbHO OEeATENbHOCTHbIA XapaKTep AaHHOro pasgena peanusyeTca 3a CYET TOro, YTO y4yallMecs BbIMOJHAT
3a[aHuA, B KOTOPbIX UM Npea/araercs:

= Ha OCHOBE MOJIyYeHHbIX 3HaHWI pPacno3HaBaTb M Hay4YHO OBBACHATH GU3MYECKME ABNEHUA B OKPYXKaloLLen npupose u
NoBCEAHEBHOM KU3HW;

= MCMNO/Ib30BaTb Hay4YHble METOAbl UCCNeA0BaHUA GUINYECKUX ABNEHUI, B TOM YiC/ie ANS NPOBEPKM FMMNOTe3 U NoJlyYeHns
TEOPETUYECKNX BbIBOLOB;

= 06bACHATb HayyHble OCHOBbI Hanbonee BaKHbIX AOCTUMKEHUI COBPEMEHHbIX TEXHOJIOTUI, HanpuMep, NpPaKTUYECKoro
MCNO/Ib30BaHMUA Pa3/INYHbIX MUCTOYHUKOB 3SHEPrMM Ha OCHOBE 3aKOHa MNPEeBPalleHMs U COXpPaHEHWA BCEeX M3BECTHbIX BUAOB
3Heprumn.

Kaxpana 13 Tem JaHHOro paszena BKAYAET aKCNepMmMeHTasibHoe uccnegosarme obobLuatowero xapakrepa. Pasgen
3aBepLuaeTca NpoBeseHMEM ANArHOCTUYECKOMN M OLEHOYHOM PaboTbl 33 KypC OCHOBHOWM LLKO/bI.

lll. NTIAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHMA YYEBHOIo NPEAMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBLLIErO O6PA3OBAHUA

N3yyeHne yqe6Horo npegmeta «®Pusnka» Ha YpOBHE OCHOBHOIO o6u.|,ero 06paBOBaHVIﬂ AO/TKHO obecneynBatb AOCTUXKeHune
cneaAyrowmx TMYHOCTHbIX, MeTanpeaMeTHbIX U NPpeaMETHbIX 06pa3OBaTel'IbeIX Pe3ynbTaToB.

JINMHOCTHbDIE PE3Y/IbTATbI

Mampuomuy4ecKkoe socnumaHue:

—nNpOosBNEHUE UHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM GU3NYECKOW HayKu;

—UEHHOCTHOE OTHOLLEHME K AOCTUKEHUAM POCCUIUCKMX YUEHBIX-OU3MKOB.

Tpaxco0aHcKoe u Oyxo8HO-HpasCcMeeHHoe 8ocnumaHue:

—TrOTOBHOCTb K aKTMBHOMY Y4YacTUIO B OOCYXAEHUM OBLECTBEHHO 3HAYMMbIX M ITUYECKUX MpPobB/iem, CBA3AHHbLIX C
NPaKTUYECKUM MPUMEHEHNEM A0CTUMNKEHNIN GUSUKMY;

—OCO3HaHWe BaKHOCTM MOPasIbHO-3TUYECKUX NMPUHLMMOB B A€ATENIbHOCTU YYEHOTO.

3cmemuyecKoe eocnumaHue:

—BOCMPUATME ICTETUYECKUX KayecTB OU3MYECKOM HayKM: €€ TapMOHWYHOTO MOCTPOEHUA, CTPOrOCTM, TOYHOCTH,
NAaKOHWYHOCTMU.

LjeHHOCMU HAy4YHO20 NO3HAHUA:

—OCO3HaHWe LeHHOCTU QU3MYECKOM HayKM KaK MOLWHOTO0 WMHCTPYMEHTA MO3HAHUS MMpPa, OCHOBbI Pa3BUTMA TEXHO/IOTWUN,
BayKHeMLWeN COCTaBNAOWEN KYyNbTypbl;

—pas3BUTME HAY4YHOM Nt0BO3HATENBHOCTU, MHTEPECA K UCCeL0BaTeIbCKOM AeATeIbHOCTMU.

@opmuposaHue Kynbmypbl 300p08ba U SMOYUOHANbHO20 Baazonony4us:

—OCO3HaHMe LUeHHOCTM 6e3onacHoro obpasa KUM3HW B COBPEMEHHOM TEXHOJIOTMYECKOM MWpe, BaXKHOCTM MNpaBua
6e30MacHOro NoBeAeHUA Ha TPAHCMOPTE, Ha AOPOraX, C 31EKTPUYECKMM M TENI0BbIM 060pYA0BaHMEM B LOMALLIHUX YCIOBUAX;

—c$OopPMMPOBAHHOCTL HaBblKa pedieKcmm, NPpU3HaHNE CBOEro NpaBa Ha OLUMOKY M TaKOro »Ke NpaBa Yy APYroro Ye0BekKa.

Tpydoeoe eocnumaHue:

—aKTMBHOE YyyacTMe B PEeleHUM MpaKTUYEecKMX 3ajady (B pamMKax CembM, LUKOJbl, ropoda, Kpaa) TeXHONOrM4yeckon w
CouMaNbHOM HaNPaBAEHHOCTU, TPEBYIOLLMX B TOM YMCAE N GU3UYECKUX 3HAHWUIA;

—MWHTEpPEC K NPAKTUYECKOMY M3y4eHMNI0 NPodeccuii, CBA3aHHbIX C GUSMKON.

SKos102u4ecKoe socnumaHue:

—OpMWeHTauma Ha NpUMeHeHne GU3MYECKMX 3HAHUI ANA pelleHna 3a4ad B 06/1acTU OKpyXKaloLwel cpeapl, NAaHMPOBaHMSA
NOCTYNKOB M OLLEHKM UX BO3MOKHbIX NOCNEACTBMI A1 OKPYXKatoLwel cpeabl;

—O0C03HaHWe rn1obasbHOro XxapakTepa 3KONOMMYECKUX NMPOBAEM U MYTEeN UX peLleHuns.

Adanmayusa oby4arowje2oca K UsMeHAIoWUMCA yc108usam coyuaabHol u npupoodHoli cpedoi:

—noTpebHOCTb BO B3aMMOAENCTBMM NPU  BbINOJHEHUM UCCNELOBAaHMIN M MPOEKTOB (GU3MYECKOM HanpasBaeHHOCTH,
OTKPbITOCTb OMbITY Y 3HAHWUAM APYIUX;

—nOBbIWEHNE YPOBHS CBOEM KOMMETEHTHOCTM Yepes NPaKTUUYECKYo AeATeNbHOCTb;
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—noTpebHOCTb B POPMMUPOBAHUN HOBbIX 3HAHWI, B TOM uYncie GOpMyNMpPOBaTb UAEMN, MOHATUA, TMNOTE3bl O GUIUYECKMX
0b6beKTax U ABNEHUSX;

—o0co3HaHue 4edULMTOB COBCTBEHHBIX 3HAHUI U KOMMNETEHTHOCTEl B 061acT GU3NKY;

—TnJIaHNMPOBAHME CBOETO Pa3BUTUA B NPUOBPETEHNM HOBbIX PU3UYECKUX 3HAHUI;

—CTpem/ieHMe aHaNM3MPOBaTb M BbISIB/IATL B3AMMOCBS3N NPUPOoAabl, 06LLECTBA M SKOHOMUKM, B TOM YMC/IE C UCNOIb30BaAHNEM
GU3NYECKMX 3HAHUIA;

—OLEeHKa CBOMX AENUCTBUIN C YYETOM BAMAHMA HA OKPYKAIOLLYHO Cpeay, BO3MOMKHbIX 1106a/1bHbIX NOCNEACTBUMN.

METANPEAMETHDIE PE3Y/IbTATbDI

YHuBepcanbHble No3HaBaTe/bHble AeCTBUA

bazoeble no2uvyeckue delicmeus:

—BbISIB/IATb Y XapaKTepPM30BaTb CyLLLECTBEHHbIE NMPU3HAKN OObEKTOB (BNIEHUN);

—YCTaHaBAMBATL CYLLLECTBEHHbI MPU3HaK KnaccudurKaumm, oCHOBaHUA Ans 0606LLEeHNS U CPaBHEHUS;

—BbISIB/IATb 3aKOHOMEPHOCTU WM NPOTUBOPEUMA B paccMaTpmBaembix (akTax, AaHHbIX M HABNOAEHUAX, OTHOCALLMXCSA K
bU3NYECKUM ABNEHUAM;

—BbIIB/IATb  MPUYMHHO-CNEACTBEHHbIE CBA3M MPU U3YyYeHUM OUINYECKUX ABNAEHMIA W NPOLLeCCOB; AeNaTb BbiBOAbl C
MCNO/Ib30BaHWEM AEeAYKTUBHbIX U MHAYKTUBHbIX YMO3aKAOUEHWI, BblABUTATb TMNOTE3bl O B3aMMOCBA3AX GU3UYECKUX BETUUNH;

—CaMoCToATEIbHO BblIBUpPaTb cnocob pelweHnsa yiebHol dnsnyeckon 3agaum (CpaBHEHME HECKONIbKMX BAPUAHTOB peLleHus,
Bbl6Op HaMbonee NOAXOAALLENO C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

bazoeble uccnedosamensckue delicmeaus:

—MUCNo/b30BaTb BOMNPOCHI KaK UCCNeA0BaTeNbCKUI MHCTPYMEHT NO3HAHMS;

—npPOBOAUTL MO CaMOCTOATE/NIbHO COCTaBNI@HHOMY MJ1aHy OMbIT, HECNOXHbIA (GUINYECKUIA SKCNepumeHT, Hebosblioe
nccnefoBaHue GU3NYECKOro ABIEHUS;

—OLLeHUBATb Ha NPUMEHUMOCTb M A,OCTOBEPHOCTb MHPOPMALLMIO, MONYYEHHYHO B XO4E UCC/IEA0BAHNA UM IKCNEPUMEHTA;

—CamocCToATeNbHO  GopMy/IMpoBaTb 0606LWEHNA M BbIBOAbI MO pe3yabTaTaM MPOBeAEHHOrO HabNAeHUs, OnbiTa,
nccnesoBaHus;

—MpPOrHO3MPOBaTb BO3MOXKHOE JasibHelliee pa3BuTue GU3MYECKUX NPOLLECCOB, a TaKKe BblABUTaTb NPEANON0KeHUA 06 ux
Pa3BUTUM B HOBbIX YC/TIOBUAX U KOHTEKCTaX.

Paboma c uHpopmayueii:

—MNPUMEHATb Pas3IMYyHble MEeTOAbl, MHCTPYMEHTbI M 3anpocbl NMpu Noucke U oTbope MHPOPMaUMM MAU AAHHBIX C YY4ETOM
npea/oKeHHou yyebHol ¢pur3myecKor 3agaym;

—aHanM3MpoBaTb, CUCTEMATU3MPOBATb M MHTEPNPETUPOBATL MHGOPMALMIO PA3/IUYHbLIX BUAOB U GOPM NpeaCcTaBAeHUS;

—CaMOCTOATE/IbHO BbIBUPATb ONTUMaNbHy0 GopmMy NpeacTaBneHUs MHGOPMALUK U UAMIOCTPMPOBATL pellaemble 3a4aun
HEC/NIOXKHbIMU CXeMaMU, AnarpaMmmamm, MHOW rpadrKoi U MX KOMBUHALMAMM.

YHUBepca/ibHble KOMMYHUKATUBHbIE AeicTBUA

ObuwjeHue:

—B Xoe 0bcyKaeHUsA y4ebHOro maTeprana, pesynbTaToB 1abopaTopHbIX PaboT U MPOEKTOB 3a4aBaTb BOMPOCHI MO CYLECTBY
06CyKAaeMO TeEMbI M BbICKA3bIBaTb MAEMW, HALLe/IeHHbIe Ha pelleHne 3a4a4m U noaaeprKaHue bnaroxkenaTelbHoCTU 0bLLeHNs;

—COMOCTaB/ATb CBOM CY}KAEHMUA C CYKAEHUAMM APYIMX YY4aCTHUKOB AManora, 0bHapyKMBaTb Pas3iMumMe 1 CXOACTBO NO3ULMIA;

—BbIpPakaTb CBOIO TOYKY 3PEHMA B YCTHbIX U NMUCbMEHHbIX TEKCTAX;

—nybANYHO NpeacTaBAATb Pe3y/ibTaTbl BbINOJHEHHOTO GM3NYECKOTO OMbITa (3KCMEePUMEHTA, UCCNeA0BaHMA, MPOEKTA).

CoemecmHasa deamenbHocmb (compydHuvyecmeo):

—MOHMMATb W WCMNO/Mb30BaTb MNPEMMYLLECTBA KOMaHAHOM W WHAMBMAYaNbHOW pPaboTbl MpU pPeleHUM KOHKPETHOM
dursmnyeckom npobaemsl;

—nPUHUMATb LLeAN COBMECTHOM AeATeNbHOCTM, OpPraHM30BbIBaTb AEMCTBMA MO €€ [AOCTUMKEHMUIO: pacrnpenenatb Pou,
obcyKaaTb NpoLecchl U pesynbTaTbl COBMECTHOM paboTbl; 0606LaTh MHEHWUS HECKOJIbKUX NOAEN;

—BbINO/IHATb CBOK YacTb PaboTbl, AOCTUras KayecTBEHHOro pesysbTaTa Mo CBOEMY HamnpaBJeHWI0 U KOOPAMHWUPYSA CBOU
OeNCTBUA C APYTUMUM YNEHAMW KOMaHAbI;

—OLEeHMBaTb KayecTBO CBOEro BKAaga B O6WMIA MPOAYKT MO KPUTEPUAM, CaMOCTOATE/IbHO CHOPMYIMPOBAHHbIM
Yy4YacTHMKamMM B3aMMOAencTBuA.

YHUuBepcabHble peryiaTuBHble AeACTBUA

CamoopaaHusayus:

—BbIABAATL NPOBAEMbI B }KU3HEHHBIX M YYeBHbIX CUTYaLMAX, TPEBYIOWMX NS pelleHna GU3UYECKUX 3HAHWIA;

—OpPMEHTUPOBATLCA B PA3IMYHBIX NOAXOAAX MPUHATUA pelleHnid (MHAMBMAYaNbHOE, NPUHATUE PELEeHNUA B rpynne, NpUHATHE
peLueHnit rpynnom);

—CaMOCTOATE/IbHO COCTaB/ATb arOPUTM pelleHna GU3MYEecKor 3a4aun UaM NaaHa MUCCNefoBaHMA C YYETOM MMEHOLIMXCA
pecypcoB 1 COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb Npea/iaraeMble BapvaHTbl PeLleHunid;

—penaTb BbI6op M 6paTb OTBETCTBEHHOCTL 3a pelleHue.

CamokoHmpono (pepnekcus):

—[aBaTb af4eKBaTHYIO OLLEHKY CUTyaumu 1 Nnpeasarath NaaH eé U3MeHeHus;

—O06BACHATb MPUUMHBI AOCTUNKEHUA (HEAOCTUMKEHUA) pPe3yNbTaToB AeATENbHOCTH, 4aBaTb OLEHKY NPUOBPETEHHOMY ONbITY;

—BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb (B TOM YMC/ie B XOA BbINONHEHMS GU3MYECKOro MCCNefoBaHMA WM MPOoeKTa) Ha
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OCHOBE HOBbIX 06CTOATE/IbCTB, M3MEHMBLLMXCA CUTYaLIMI, YCTaHOB/IEHHbIX OLINBOK, BOZHUKLLNX TPYAHOCTEN;

—oOLeH1BaTb COOTBETCTBME pesy/bTaTta Leiun 1 YCA0BUAM.

3MoyuoHanbHoIl UHMennekm:

—CTaBuUTb ceba Ha MEeCTO APYroro Yen0BeEKa B XO4e Cnopa UK AUCKYCCUM Ha HayYyHYHO TEMY, MOHMMAaTb MOTUBbI, HAMEPEHMS
M NOTUKY APYroro.

MpuHamue ce6s u Opyaux:

—npuW3HaBaTb CBOE NPaBO Ha OWMBKY Npu peleHnn GU3NYEeCcKUX 3a4a4 UAN B YTBEPXKAEHUAX HA Hay4YHbIE TEMbI 1 TaKOe Xe
npaeo Apyroro.

NMPEAMETHbIE PE3Y/IbTATDI

7 knacc

MpeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [0/IXKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y OBYYAOLLMXCA YMEHUIA:

—MUCN0/b30BaTb NOHATUA: GUINYECKME U XUMUYECKME ABNEHMUA; HAabMOAEHNE, SKCNEPUMEHT, MOLE b, TMNoTe3a; eanHULbI
bU3MYECKMX BEIMUMH; aTOM, MOJIEKY/a, arperaTHble COCTOSHUA BellecTBa (TBEpPAOE, XMAKOe, ra3o0bpasHoe); mexaHUYecKkoe
ABUXKeHue (paBHOMepHOE, HepaBHOMEPHOE, NPAMOIMHENHOE), TPAeKToOpUs, paBHOAeNCTBYoWaa cun, aebopmauma (ynpyras,
NiacTMYecKas), HEBECOMOCTb, coobLatoLmecsa cocyapl;

—pasnuyaTb AsneHua (anddysua; Tennosoe ABMMKEHME YACTUL, BELLeCTBA; PAaBHOMEPHOE [ABUXEHWE; HepaBHOMEepHoe
[OBVMKEHWE; MHepLUMA; B3aMMOeNcTBue TeN; paBHOBeCKEe TBEPABIX Te/ C 3aKPENIEHHONM OCbO BpalLeHUs; nepesaya AaBNeHUA
TBEPAbIMM TENAMU, KUAKOCTAMMU U razamu; aTmocdhepHoe AaBieHne; naaBaHue Ten; NpeBpaLLeHns MexaHMYecKol sHeprum) no
OMUCAHUIO MX XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX AAaHHOE PU3NYECKOE ABNIEHUE;

—pacno3HaBaTb MPOAB/EHNE U3YYEHHbIX GU3MUECKUX SABIEHUI B OKPYXKAIOLWEM MUPE, B TOM Yncae GUsnYeckme ABNEHUSA B
npupoae: NPUMepbl ABUNKEHUA C PA3/IMYHBIMU CKOPOCTAMM B KMBOM U HEXKMBOW NPUPOAE; AEUCTBME CUbI TPEHUA B NPUPOAE U
TEXHUKE; BAUAHWE ATMOCHEPHOro AAB/NEHUA HA KMBOW OPraHW3m; nnaBaHMe pbib; pbluarM B Tesfe YesloBEeKa; Npu 3TOM
nepeBoAWTb MPAKTUYECKYHO 3a4a4y B yuebHyt0, BblAENATb CYLLECTBEHHbIE CBOMCTBA/NPU3HAKM GU3NYECKUX ABIEHMIA;

—OMUCbIBaTb M3y4YeHHble CBOMCTBA Ten U U3MYECKME SBAEHUS, WCNOMb3ya (U3MYECKMEe BeNMYMHbI (Macca, OO6BEM,
NJIOTHOCTb BELLEeCTBA, BPEMs, MyTb, CKOPOCTb, CPeAHSAs CKOPOCTb, CUAA YMPYyroctTu, cuia TAXKECTH, BeC Tesla, CUMaa TPeHus,
JaBneHve (TBEpPZOro Tena, KWAKOCTM, rasa), BbITa/JIKMBAIOWAA CUIA, MeXaHMYecKas paboTa, MOLLHOCTb, NJIeYO CU/Ibl, MOMEHT
CUNbl, KO3OOUUMEHT NONE3HOTO AENCTBUS MEXAHU3MOB, KUHETUYECKAn M NOTEHLMANbHANA SHEepPrus); Npu OnUcaHWM NpPaBUIbHO
TPaKTOBaTb GU3MYECKUI CMbIC UCMONb3YeMbIX BEMYMH, UX ODO3HAYeHUs U eauHUUbl GU3MYECKMX BENIMYMH, HaXO4uUTb
bopmyibl, CBA3LIBAIOLLME AAHHYIO GU3UYECKYIO BEJIMUMHY C APYTUMU BEIMYMHAMM, CTPOUTb TPAadUKM M3yYEHHbIX 3aBUCMMOCTEN
bU3NYECKMX BENNYNH;

—XapaKTepu3oBaTb CBOMCTBA Tes, GU3NYECKME ABNEHWA U MPOLLECChl, UCMOb3ysA MPaBUIA CNOXKEHUA CUA (BLONb OOHOM
npAmoi), 3akoH yKa, 3aKoH Mackans, 3aKoH Apxumefa, NpaBMIO paBHOBECHs pblyara (6710Ka), «3010TOe NPaBUIO» MEXAHUKM,
3aKOH COXPAHEHUS MEXaHWUYECKOM 3Hepruu; npu 3STOM f[aBaTb C/OBECHy0 GOPMYIMPOBKY 3aKOHA W 3anucbiBaTb €ro
MaTemaTUMyecKoe BblpaxKeHue;

—O0bbACHATL U3MYECKMe NBAEHUS, MPOLECCbl U CBOWCTBA Tea, B TOM YUC/e WM B KOHTEKCTE CUTyauMi MpPaKTUKO-
OPUMEHTUPOBAHHOIO XapaKTepa: BbiABAATb NPUYMHHO-CNeACTBEHHbIE CBA3U, CTPOUTb O0bbACHEHWE M3 1—2 JIOrMYEeCcKMUX Laros C
0onopoi Ha 1—2 n3yYeHHbIX CBOMCTBA GU3MUECKUX ABNEHUIN, U3NYECKMX 3aKOHA MIM 3aKOHOMEPHOCTH;

—pelaTb pacyéTHble 3a4aun B 1—2 AeicTBUA, UCNOb3YA 3aKOHbI M GOPMY/bl, CBA3bIBatOLWME GU3MYECKME BEIMUYMHDBI: Ha
OCHOBE aHa/IM3a YCI0BMA 334a4M 3aMMCbiBaTb KPATKOe YC0BME, NOACTaBAATb GU3NYECKME BEUUMHLI B GOPMY/bl U NPOBOAUTL
pacyéTbl, HaxoAMTb CMpPaBOYHble AaHHble, HeobxoaMmble ANA pPelleHWa 3ahay, OLEHMBATb PeaNMCTUYHOCTb MOJTyYeHHOM
dU3NYECKOW BEIMYUHBI;

—pacno3HaBaTb NpPobaembl, KOTOPblE MOMHO PewunTb MPU NOMOLWM GU3UYECKUX METOA0B; B OMUCAHWMM UCCeAoBaHMA
BblAENATb MPOBepAeMoe NpPeanosioKeHue (rmnoTesy), pasinyatb M MHTEPMNPETMPOBATb MOJYYEHHbI pPe3ynbTaT, HaxoauTb
OLIMBKM B XO4e ONbITa, AeNaTb BbIBOAbI N0 €ro pesybtaTam;

—npPOBOAUTbL OMbITbl N0 HABAAEHWNIO GU3NYECKUX ABNEHUI UAN GU3MYECKMX CBOMCTB Ten: GOpMyIMpoBaTh NpoBepsemble
npeanonoXKeHWs, cCobnpaTb YCTaHOBKY M3 NPea/IoKeHHOro 060pyA0BaHMSA, 3aMUCbIBaTb X0 OMbiTa M GOPMYINMPOBATL BbIBOAbI;

—BbINO/IHATb MPAMbIE U3MEPEHUA PACCTOAHWUA, BPEMEHM, Maccbl Tena, 06bEMA, CUbI U TeMNepaTypbl C UCMOb30BAHUEM
aHANOroBbIX M UMPPOBbLIX NPUOOPOB; 3aNWCbIBaTb MOKasaHWMA NPMBOPOB C YYETOM 3aJaHHOM abCONOTHOM MOrpeLHoCTH
U3MEPEHUI;

—npOBOAUTL UCCNeA0BaAHNE 3aBUCMMOCTM OLHON GU3NYECKOM BENINYMHBI OT APYrOM C UCNO/b30BAHMEM NPAMbIX U3MEPEHWI
(3aBMCMMOCTM NyTM PaABHOMEPHO ABWMIKYLLErOCA Tefa OT BPEeMEHW ABUMEHWA TeNna; CUAbl TPEHUA CKOJIbKEHWUS OT CUbl
[aBneHus, KayectBa 06paboTKM MNOBEPXHOCTEN TeN U HE3aBUCMMOCTM CU/bl TPEHWUA OT MJ/IOLAAM CONPUKOCHOBEHUA TeN; CU/bl
YNPYrocTu oT yA/MHEHUA NPYKUHbI; BbITAaZIKMBAKOLWEN CUIbl OT 06bEMA NOTPYKEHHOWM YacTU Tena U OT NIOTHOCTU XKUAKOCTH, eé
HEe3aBMCMMOCTM OT MIOTHOCTM Tena, OT rAybuHbI, Ha KOTOPYH MOrPYy*KEHO TeNo; YC/NIOBMIA NAaBaHWA Tes, YCA0BUIA paBHOBECUA
pbluara M 6/10KOB); y4acTBOBaTb B MNIaHWPOBAHUMM y4ebBHOro MccaefoBaHMs, cobUPaTb YCTAaHOBKY M BbINOHATL U3MEPEHUs,
cnegysa NpeanoXKeHHOMy MnaHy, OGUKCUPOBaTb pPe3y/bTaTbl MOJYYEHHOW 3aBUCMMOCTM  OU3UYECKUX BEAWYUH B BUAE
npeafoXKeHHbIX Tabauu, U rpadunKos, AenaTb BbIBOAbI N0 pe3ynbTaTaM UCCef0BaHNs;

—npPOBOAUTL KOCBEHHbIE M3MEPEHUA GUINYECKMUX BEAUUMH (MNOTHOCTb BELLLECTBA KUAKOCTU U TBEPAOro Tena; cuna TPpeHUs
CKOMIbXKEHUSA; [aB/ieHuWe BO3A4yXa; BbITa/NKMBAIOLWAA CWUAA, AENCTBYIOLLAA HA MOrPYKEHHOE B KUAKOCTb TeNo; KoadpduumeHT
NoNe3HOro AencTBmA MPOCTbIX MEXaHU3MOB), cnefysa MPeasioKeHHOW WMHCTPYKUMM: NpW BbINOJHEHWUU U3MEPEHMUI cobupaTtb
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3KCNEePUMEHTA/IbHYO YCTAHOBKY M BbIMMCAATL 3HAYEHME MCKOMOI BEIMYMHDI;

—cobnoaaTth NpaBuaa TeXHUKM BesonacHoOCTU Npu paboTe ¢ 1abopaTopHbIM 060pyL0BaAHMEM;

—YKa3bIBaTb MPUHLMMbI AeUCTBUA NPUDOPOB U TEXHUYECKUX YCTPOWCTB: BECbI, TEPMOMETP, AMHAMOMETP, coobuiatoLimecs
cocybl, bapomeTp, pblyar, NOABWKHbIN U HENOABWKHbIM 610K, HAKNOHHAA NIOCKOCTb;

—XapaKTepu3oBaTb NPUHLMUMbI AeACTBUA M3YYEHHbIX NPUBOPOB U TEXHUYECKUX YCTPOMCTB C OMOPONM Ha UX ONUCaHUA (B TOM
yncne: NOAWMUMHUKKA, YCTPOMCTBO BOAONPOBOAQR, MMAPABAMYECKMIA Mpecc, MaHOMETp, BbICOTOMEp, MOPLIHEBOM Hacoc,
apeomeTp), UCNO/b3ysa 3HAHWUA O CBOWCTBaX GU3MUECKUX ABNEHUN U HeoBXoaUMble GU3NYECKME 3aKOHbI U 3aKOHOMEPHOCTH;

—npUBOAUTL MpPUMeEpPbl / HaxoauTb MHGOPMALMIO O MpUMepax MPAKTUYECKOTO MCMO/b30BaHUA GU3UYECKUX 3HAHWI B
NoBCeAHEBHOWM KU3HWM A/ obecneyeHus 6Ges3onacHOCTM MNpu obpalleHMM ¢ Npubopamm U TEXHUYECKUMM YCTPOMCTBaMMU,
COXPaHEHUSA 340P0BbA U COBOAEHNA HOPM IKOIOTMYECKOTO MOBEAEHNA B OKPYKatoLLEel cpeae;

—OCYLLECTBNATb OTOOP UCTOYHUKOB MHPOPMaLMK B ceT MIHTEPHET B COOTBETCTBMM C 3aaHHbIM MOUCKOBLIM 3aMpPOCOM, Ha
OCHOBE WMMEIOLLMXCA 3HAHUM U NYTEM CPABHEHWA Pas/IMYHBIX WMCTOYHMKOB BbIAENATb WHPOpMALMIO, KOTOpas ABAAETCS
NPOTUBOPEYMBOI UM MOXKET BbITb HELOCTOBEPHO;

—WCMo/b30BaTb MPU  BbIMNOJAHEHUM YYEOHbIX 3aZaHUi  Hay4YHO-MONYAAPHYI AUTepaTypy OU3MYECKOoro coaeprkaHus,
CNpaBoOYHble MaTepuanbl, pecypcbl cetn WHTepHeT;, BnageTb NPMEMaMM KOHCMEKTMPOBAHWA TeKcTa, npeobpasosaHuA
MHGOPMALLMMN U3 OA4HOM 3HAKOBOM CUCTEMbI B APYrYO;

—co34aBaTb COOCTBEHHblE KpaTKMe MUCbMEHHble U YCTHble CoOobLWeHnA Ha OCHoBe 2—3 MWCTOYHMKOB WHdOpMaumm
du3nyeckoro cogeprkaHuA, B TOM umcae nNyb6aMYHO AenaTb KpaTkue coobLlieHWAa O pe3ynbTaTax MPOEKTOB MAN yyebHbIX
NCCNefoBaHUN; NpU 3TOM TFPAaMOTHO MWCMO/b30BaTb WM3YYEHHbIN MOHATUIMHBLIM annapaT Kypca ©U3MKKW, CONPOBOXAATbL
BbICTYMN/IEHWNE Npe3eHTaLuel;

—npWU BbINOJIHEHUM Yy4ebHbIX MPOEKTOB M UCCAeAOBaHWM pacnpenenaTb 06A3aHHOCTM B rpynne B COOTBETCTBUM C
NocTaBNEHHbIMM 3aJavyamu, CNeauTb 3a BbINOJHEHMEM MNaHa AeWCTBUIN, afeKBAaTHO OLeHMBaTb COOCTBEHHbIV BKAag B
[eATeNbHOCTb rPYnMbl; BbICTPAaUBaTb KOMMYHUKATUBHOE B3aMMOLENCTBUE, YYUTbIBAA MHEHME OKPYKAOLIMX.

8 Knacc

MpeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0/XKHbI OTPaXKaTb CPOPMMUPOBAHHOCTL Y 0OYYaAOWMXCH YMEHUIA:

—WCMOb30BaTb MOHATUA: Macca U pasmepbl MOJIEKY/, TEMNJOBOE ABWKEHME aTOMOB M MOJIEKY/, arperaTHble COCTOAHMUSA
BELLECTBA, KPUCTa//IMYEeCKMe U aMopdHble Tena, HacbIWEeHHbIM M HEHACbILEeHHbI Map, BAaXKHOCTb BO34yxa; TeMnepaTypa,
BHYTPEHHAS 3HEeprus, TennOBOW ABUraTeNlb; 3/EMEHTAPHbIN 3N1EKTPUYECKUI 3apsad, 3/EKTpUYecKoe Mose, NPOBOAHWKUA U
[OV3NEKTPUKM, NOCTOAHHbIN 3NEKTPUYECKMI TOK, MarHUTHOE NoJe;

—pasiMyaTb ABAEHUA (TennoBoe paclumpeHne/cxKatue, Tensonepesaya, Ten10Boe paBHOBECME, CMadMBaHMeE, KanuansapHble
ABNEHWA, WCNapeHue, KOHAEHCaums, TNJaBfeHue, KpUCTaanusauma  (OTBepaeBaHMe), KUMeHue,  Tenjonepesaya
(TennonpoBOAHOCTb, KOHBEKLMSA, U3IYHEHUE); SNEKTPU3ALMA TeN, B3aMMOLENCTBME 3aPALO0B, AEUCTBUSA 3NEKTPUYECKOTO TOK3,
KOPOTKOE 3aMblKaHWe, B3aMMOZENCTBUE MarHWTOB, AENCTBME MArHUTHOTO MO Ha NMPOBOAHMK C TOKOM, 3/1€KTPOMAarHUTHas
MHAYKLUMA) MO ONMCAHUIO UX XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbITOB, A&MOHCTPUPYIOLWMX AaHHOe GU3MYECKOE ABNEHUE;

—pacno3HaBaTb MPOABIEHNE U3YYEHHbIX GU3UUECKUX IBIEHUI B OKPY)KaloOWeEM MUPE, B TOM Yncie GUMYECKUE ABNEHNUA B
npupoae: NMOBEPXHOCTHOE HATAXKEHWE W KanuanApHble AB/eHWA B MPUPOLEe, KpUCTainibl B npupoge, usnydeHue CosHUa,
3amep3aHue BOLO0EMOB, MOPCKME 6pu3bl, 0bpa3oBaHMe POCbl, TYMaHa, UHesA, CHera; 3/JIeKTpUYeckne ABieHna B atmocoepe,
3/1EKTPUYECTBO KMBbIX OPraHM3MOB; MarHWTHoe noJsie 3emnu, apeid NoaoCcoB, POSb MAarHUTHOMO NOASA ANA XU3HU Ha 3emne,
MOMIAPHOE CUAHME; NPU 3TOM NEePeBOAUTb MPAKTUYECKYI0 3adady B y4ebHylo, BblAeATb CyLecTBeHHble CBOWMCTBA/MPU3HAKM
dUBNYECKUX ABNEHUN;

—OMUCbIBaTb M3y4YeHHble CBOWCTBA Tenl U U3MYECKME ABNEHWUA, UCMONb3ya ¢U3MYECKMEe BeNUYMHBbI (TemnepaTypa,
BHYTPEHHASR 3HEpPrusa, Ko/MYECTBO TEM/oTbl, yAe/lbHas TenJ0EMKOCTb BELLECTBA, YAe/bHasA TenjoTa NaaB/ieHus, yaenbHas
TenjoTa nNapoobpasoBaHUsA, yaenabHas TenjaoTa CropaHuWa TonauBa, KO3QOUUMEHT MONe3HOro AelCTBMA TenJoBOW MaluMHbI,
OTHOCUTE/IbHAA B/AYKHOCTb BO34yXa, 3/1EKTPUYECKUIA 3apsad, CWAa TOKa, ISNEKTPUUYECKOE HanpssKeHue, COMnpoTUB/IEHWUE
NPOBOAHMKA, YyAe/NbHOE CONPOTMB/EHME BELLECTBA, PAaboTa M MOLLHOCTb 3NEKTPUYECKOTO TOKa); MPU OMNMCAHUMU MPaBWUIbHO
TPaKTOBaTb GU3UUECKUI CMbICA MCMOJb3YEMbIX BEANYMNH, 0603HAYEHUA U eAMHULbI GU3UYECKMX BEIMYMH, HAaXOAUTb GOopMybl,
cBA3bIBalOWME [AaHHYIO OU3MYECKYID BENUYMHY C APYTMMW  BEAWYMHAMMW, CTPOUTb TPAadUKM M3YYEHHbIX 3aBUCMMOCTEMN
bU3NYECKMX BENNUNH;

—XapaKTepusoBaTb CBOKMCTBa Tes, GU3MYECKMEe SABNEHMA M MPOLLECChbl, UCMONb3YA OCHOBHbIE MOMOXKEHUA MONEKYNAPHO-
KMHETMYECKON TEOPUW CTPOEHMA BELLEeCcTBa, NMPUHLMMN Cyneprnosvumn nonei (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHeHus
3apaga, 3akoH Oma gna yyacTKa uenu, 3akoH [koyns—J/leHua, 3aKoH COXPaHEeHWMs 3Hepruu; npu 3TOM AaBaTb C/OBECHYIO
bOPMYIMPOBKY 3aKOHA M 3aMUCbIBaTb Er0 MaTEMATUYECKOE BblpaXKeHUe;

—06bACHATL dU3MYECKME NPOLLECCbl M CBOMCTBA Te/, B TOM YMCNE U B KOHTEKCTE CUTyauuii MPaKTMKO-OPUEHTUPOBAHHOIO
XapaKTepa: BblABAATb MPUUMHHO-CNEACTBEHHbIE CBA3M, CTPOUTb OBbACHEHWE M3 1—2 NOrMYecKMx Waros C onopoi Ha 1—2
N3YYeHHbIX CBOMCTBA GU3MYECKUX ABNEHUI, DU3MYECKMX 3aKOHOB MM 3aKOHOMEPHOCTEN;

—peluaTb pacyéTHble 3a4aun B 2—3 AeNCTBUA, UCMO/b3YA 3aKOHbI M GOPMYbl, CBA3bIBalOLWME GU3NYECKME BEIUYMHDI: Ha
OCHOBE aHa/M3a YC/0BMA 3a4a4M 3aNMCbIBaTb KPATKOE YC0BUE, BbIABAATbL HEAOCTAaTOK AAHHbIX ANA PeleHns 3a4a4n, BbibupaTb
3aKOHbl 1 GopMynbl, Heobxoanumble ANA €€ peleHns, NPoBOAMTb PacYéTbl U CPAaBHUBATL NOyYeHHOE 3HaveHue GU3MYEcKoM
BE/IMYMHbI C U3BECTHLIMU AAHHbIMU;

—pacnosHaBaTb Mpobaembl, KOTOpble MOXHO pPewuTb MNpyv MNOMOWM GUMYECKUX MEeTOA0B; WMCMO/b3ys OnucaHue
nccnefoBaHUA, BblAeNATb MPOBEPAEMOe NPeAnosioKeHue, OLeHWBaTb MPaBUAbHOCTb MOPAAKa NPOBEAEHUS MUCCNeLoBaHUS,
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[enatb BbIBOAbI;

—npoBOAUTb OMbITbl MO HabnoAeHUIO OUINYECKUX SBAEHUA WUAM PU3MYECKMX CBOMCTB Ten (KanuanspHble sBAEHWUS,
3aBMCMMOCTb A4aBAeHUA BO34yXa OT ero ob6béma, TemnepaTtypbl; CKOPOCTM NpPoLLecca OCTbiBaHMSA/HarpeBaHmsa nNpu U3nydeHnmn ot
uBeTa M3nyyatowleii/nornowatolen NoBepPXHOCTU; CKOPOCTb MCMapeHus BOAbl OT TemrepaTypbl KMAKOCTM M niowaan eé
NOBEPXHOCTU; 3NEKTpU3aUMA TeN UM B3aUMOLEMNCTBME INEKTPUUYECKMX 3apAafoB; B3aMMOLEMNCTBME MOCTOAHHbLIX MAarHuTOB,
BM3ya/iM3aLMA MArHUTHbIX MOMEN MOCTOAHHbIX MArHWTOB; AEWCTBMA MArHWMTHOrO MOASA Ha MPOBOAHMK C TOKOM, CBOMCTBA
3N1EeKTPOMarH1Ta, CBOMCTBA 3/1EKTPOABUraTeNs NOCTOAHHOIO ToKa): GoOpMyNMpPOoBaTb NPOBepseMble NPEANOOKEHMUS, cObUpaTb
YCTaHOBKY U3 NPeaNoXKeHHOro 060pyA0BaHUA; ONUCbIBATb X04, OnbiTa 1 GOPMYIMPOBATL BbIBOAbI;

—BbINOJIHATL MPAMbIE U3MEPEeHUss TemnepaTypbl, OTHOCUTENbHOW B/A)KHOCTM BO34yXa, CWJIbl TOKa, HAMPAMKEHUs C
MCMNO/Ib30BAHWEM aHaNOroBbIX NPUOOPOB M AATYMKOB GUIUYECKUX BENUYMH; CPaBHMBATb Pe3y/ibTaTbl U3MEPEHUIt C y4ETOM
3aJaHHOM abCONOTHOM NOTPeLLIHOCTY;

—npoBOAUTb UCC/Ief0BaHME 3aBUCUMOCTM 04HOW GU3NYECKONM BEIMUYMNHBI OT APYrol C UCMOb30BaHNEM MPAMbIX U3MEPEHUI
(3aBMCMMOCTb CONPOTUBNEHUA MPOBOAHMKA OT €ro AJ/IMHbl, NAOWAAM MOMepeyHoro CeYeHua U yAeNbHOro COMNPOTUBAEHUSA
BellecTBa MNPOBOAHMKA;, CW/bl TOKa, WAyLWero 4Yepes MPOBOAHMK, OT HaMpsKeHua Ha MpOBOAHWUKE; WUCCNefoBaHUe
nocnenoBaTeNbHOrO M MNapasnieslbHOro CoeAMHEHWU MPOBOAHWKOB): MAAaHMPOBATb MCCAeAOBaHWE, cobupaTb YCTaHOBKY W
BbINOJIHATb U3MEPEeHUs, caeaysa NpeasoXKeHHOMY naaHy, GUKCMPOoBaTh pesynbTaTbl MOAYYEHHONM 3aBUCMMOCTU B BUAE Tabauu,
rpad1KoB, AenaTb BbIBOAbI MO pe3y/bTaTaM UCCNeA0BaHMS;

—nNpOBOAUTb KOCBEHHble W3MEpPeHUs QU3MYECKUX BeNMYMH (yAenbHad TenJoéMKOCTb BeLlecTBa, COMPOTUB/IEHUE
NpoBOAHMKA, paboTa U MOLLHOCTb 3/1IEKTPUYECKOrO TOKa): NAaHMPOBaTb U3MEpPEHUs, COBUPATb IKCMEPUMEHTA/IbHYHO YCTaHOBKY,
cneaya NpeanoXeHHON UHCTPYKLMU, U BbIYUCAATb 3HAaYEHME BEIMYMHDI;

—cobntofaTb NpaBuaa TeEXHUKM BesonacHOCTM Npu paboTte ¢ 1abopaTopHbIM 060pyLOBaHMEM;

—XapaKTepu3oBaTb NPUHLMUMbI AeACTBUA M3YYeHHbIX MPUBOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONUCaHUA (B TOM
ynucne: cMcTema OTOMJIEHUS LOMOB, TMIPOMETP, NapoBas TypbuHa, amnepmeTp, BOSbTMETP, CYETUYMK INEKTPUYECKOWN IHEPTUH,
3/1eKTPOOCBETUTENbHBIE  MPUBOPbLI,  HarpeBaTesibHble  3NEKTPONpPUbOpPbl  (MPUMeEpPbI), 3NEKTPUYECKME NpPefoXpaHuTeNu;
3/1eKTPOMArHUT, 3/1eKTPOABUraTe/Ib MOCTOAHHOTO TOKa), UCMO/Ib3YA 3HAHUA O CBOMCTBAX GU3INYECKUX ABNEHUIA U HEOBXOAMMblE
du3nyeckre 3aKOHOMEPHOCTH;

—pacno3HaBaTb NPOCTble TEXHUYECKUE YCTPOWCTBA M M3MepUTesIbHble MPUBOPbI MO CXeMamM U CXeMATUYHbIM PUCYHKaM
(*KMOKOCTHBIV TEePMOMETP, TEPMOC, MCUXPOMETP, TUrPOMETpP, ABUraTe/lb BHYTPEHHEro CropaHus, 3/IEKTPOCKOM, peocTar);
COCTaB/ATb CXEMbl 3/IEKTPUYECKMX Lenelt ¢ nocnefoBaTeslbHbIM WM MapaaiefibHbIM COeAMHEHUEM 3/IEMEHTOB, pPa3/ivyas
yC/10BHble 0603HaUYeHMA 3/1eMEHTOB 3/IEKTPUYECKMX Lienei;

—MpPUBOAUTL MPUMEPbI/HAXOAUTb MHPOPMALMIO O MpPMMepPax MPAKTUYECKOro WCMOJ/b30BaHUA (GU3UYECKMX 3HAHMI B
NoBCeAHEBHOWM KU3HWM AN obecneyeHua 6Ges3onacHOCTM MNpu obpalleHUMK € NpUbopamm U TEXHUYECKMMM YCTPOMCTBaMMU,
COXPaHEHUSA 340P0BbA U COBOAEHNA HOPM 3KONIOTMYECKOTO MOBEAEHNA B OKPYKaloLLEel cpeae;

—OCYLLECTBNATb NOUCK MHPOPMALMM PU3MYECKOTO COAEPMKAHUA B CETU MIHTEPHET, Ha OCHOBE MMEIOLIMXCS 3HAHWUI U NYTEM
CpaBHEHUS [OMONHUTE/IbHbIX UCTOYHUKOB BbIAENATb MHOOPMALMIO, KOTOpas fABASETCA MPOTMBOPEYMBOW UM MOXKET ObiTb
HeA0CTOBEPHOW;

—WCMoNb30BaTb MPU  BbINOJAHEHUM YYEBHbIX 3aZaHWi  Hay4yHO-MOMNYAAPHYIO AWUTepaTypy OU3MYECKOro coaeprKaHus,
CNpaBoYHble MaTepuasnbl, pecypcbl cetm WHTepHeT;, BAageTb MNPMEMaMM KOHCMEKTMPOBAHUA TEKCTa, NpeobpasoBaHUs
MHGOPMALMM U3 OA4HOM 3HAKOBOM CUCTEMbI B APYrYIO;

—C03/4aBaTb COBCTBEHHbIE MUCbMEHHbIE U KPaTKME YCTHble CO0bLLeHMA, 06061an MHGOPMaLMIO N3 HECKONbKMX UCTOYHMKOB
du3nYecKoro copepKaHua, B TOM uucie Nyb/AMYHO MpPeacTaBAATb Pe3ynbTaTbl MPOEKTHOW WAM  UCCNefoBaTe/IbCKOM
[eATeNbHOCTU; NPU 3TOM TPAaMOTHO WCMO/b30BaTb M3Y4YeHHbIV MOHATUIHBLIM annapaT Kypca ¢U3UKKM, COMPOBOXKAATb
BbICTYN/IEHNE Npe3eHTaLmel;

—npu BbINOJAHEHUN YYEBHbIX NMPOEKTOB U MUCCNeA0BaHWUI GU3MYECKMX MPOLLECCOB pacnpenenaTb 06A3aHHOCTM B rpynne B
COOTBETCTBMM C MOCTaB/NEHHbIMW 33aJa4amM, CNeguTb 33 BbIMOJHEHWEM MJaHa AEeWCTBUIA M KOPPEKTMPOBaTb €ro, afeKkBaTHO
OUEHMBATb COBCTBEHHbIV BKNa4 B AEeATeNbHOCTb TPYNMbl; BbICTPaMBaTb KOMMYHWMKAaTMBHOE B3aMMOZAEWCTBME, MNPOABAASA
rOTOBHOCTb pa3speLlatb KOHGANKTDI.

9 Knacc

MpeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0/IXKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 0BYUaAOLWMXCH YMEHUIA:

—MWCMNO/1Ib30BaTb MNOHATUA: CUCTEMA OTC‘-iéTa, MaTepurasibHaAa TOYKa, TPaeKTopuAa, OTHOCUTE/IbHOCTb MeXaHUYeCKoro
OBUKeHuA, aedopmaums (ynpyrasa, naactmyeckasn), TPeHUe, LEeHTPOCTPEMUTENbHOE YCKOPEHME, HEBECOMOCTb U MEPEerpysku;
LLEeHTP TAXEeCTH, abcoNtoTHO TBép,CI,OG TeNo, UeHTp TAXeCTn TBépLI,OFO Tena, paBHOBeECUE; MeXxaHNYeCKkne KonebaHuAa um BOJIHbI,
3BYK, MH¢pa3ByK M YNbTPa3BYK, 3/IEKTPOMArHMTHblIE BOJIHbl, LWKasAa 3/1€KTPOMarHnTHbiIX BOJIH, CBeEeT, 6}1M30pyKOCTb n
Aa/IbHO30PKOCTb, CNEKTPbI UCNYCKAaHMA U NOrNnoweHnAa; am:d)a-, beTta- 1 raMmma-un3nyy4yeHumsa, N3oTonbl, A4EePHaAA SHEPreTuKa,

—pasnunyatb ABNEHUS (PaBHOMEpPHOE WU HepaBHOMEpPHOE MPAMOSIMHENHOE OBUMKEHUE, PaBHOYCKOPEHHOE MPAMOJIMHENHOe
ABunxxXeHue, CBOGO,CI,HOE nageHue Ten, paBHOMepHOe ABUXKEHUE MO OKPYXKHOCTU, B3aMMO,£I,ef/‘ICTBME TeN, peaktuBHoe ABUXKeHue,
KonebaTenbHoe ABUXeHWe (3aTyxalolme U BbiHYKAEHHble KonebaHuA), pe3oHaHC, BOJHOBOE ABUMKEHME, OTPAXKEHUE 3BYKa,
I'IpﬂMOﬂMHeﬁHOE pacnpocTpaHeHWe, OoTpaKeHne 1 npesomsieHne ceBeta, NoJiHoOe BHYTpeHHee OTpa*XeHhe CBeTa, Pa3/zioXKeHue
benoro cseta B CNeKTp M CNnoXXeHune CnekTpasibHbIX UBEeTOB, ANCNepcna ceeta, ecteCtBeHHaa paagnoaKTUBHOCTb, BOSHMKHOBEHUE
NMHenyaToro CNneKTpa M3nquHMF|) NO ONUCAHUIO UX XaPaKTEPHbIX CBOWMCTB M Ha OCHOBe onbITOB, AEMOHCTPUPYHOWUX OaHHOEe
d)MSMHECKOE ABNeHune,
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—pacno3HaBaTb NPOABAEHME U3YHEHHBIX GUINYECKUX ABNEHUI B OKpYyXKatoLeM Mupe (B TOM yncie dusnyeckne ABeHUs B
npupoge: npuavMBbl U OTIUBbI, ABUNKeHUe nnaHeT CONHEYHOW CUCTEMbI, PEAKTUBHOE [ABWMKEHUE KMBbIX OPraHW3MOB,
BOCMPUATUE 3BYKOB KMBOTHbIMU, 3EMJIETPACEHME, CEMCMUYECKME BOJIHbI, LlyHaMM, 3XO, LBeTa Tes, ONTUYECKUe ABNEHUS B
npupoge, 6uonoruyeckoe AeilcTBMe BUAMMOrO, YAbTPAadUONETOBOTO W  PEHTTEHOBCKOrO U3J/lyYeHUMN; eCTeCTBEHHbIN
PagMoOaKTUBHbBIA GOH, KOCMUYECKME JyYM, PAAMOAKTUBHOE MU3/yYeHVWe MPUPOLHbIX MWHEpPasoB; AENCTBUME PaAMOAKTUBHbIX
M3/ly4EeHUI Ha OpPraHM3m YesioBeKa), MPU 3TOM MepeBOAMTb MPAKTUYECKYH 3afady B yvyebHylo, BblAeNATb CyLLECTBEHHblE
CBOWCTBA/NPU3HAKM GU3UYECKUX ABNEHUIA;

—OMUCbIBATb U3yYeHHble CBOMCTBA Tesl U GU3MYEeCcKMe ABNEHUSA, UCNOAb3yA GU3MYECKME BEAUUMHDI (CPeaHANA U MIHOBEHHas
CKOPOCTb Tena Mpu HEePaBHOMEPHOM [ABUXKEHUW, YCKOPEHWE, MepemelleHue, MyTb, Yr10Bas CKOPOCTb, CUMA TPEHWA, cuaa
YNpPYrocTn, Cuia TAXKECTU, YCKopeHUe cBOBOAHOroO NafieHus, BEC Teaa, UMNYIbC Tena, UMNYAbC CU/bl, MEXaHUYecKas paboTa u
MOLLHOCTb, MNOTEHLMANbHAsA IHEPrUaA Tesa, NOAHATOrO Haj, NMOBEPXHOCTbIO 3eM/IM, NMOTEHUMANIbHAA SHEPTUA CXKATON MPYKUHbI,
KMHEeTMYECKas 3Heprus, nosiHas MeXaHWYecKas 3Heprus, nepuos W YactoTa KonebaHWi, A/MHA BOJIHbI, TPOMKOCTb 3ByKa U
BbICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/ib MPENOMIEHUA Cpeabl); NPYU ONUCAHWU MPaBU/IbHO TPAKTOBaTb GU3IUYECKUIA CMbICH
MCMO/Ib3YyEeMbIX BEMYUH, ODO3HAYEHUA U eauHULUbl OU3UYECKUX BEJIMYMH, HAXoomuTb GOPMYy/ibl, CBA3bIBAKOLME [OAHHYHO
bU3NYECKyo BENMUUHY C APYIMMW BEIMYMHAMM, CTPOUTL rPadUKM M3y4eHHbIX 3aBUCUMOCTEN GU3NYECKUX BESTUYUUH;

—XapaKTepu3oBaTb CBOWCTBa Tes, ®U3MYECKMe ABMEHMSA W MPOLLECChl, WUCMOJb3ys 3aKOH COXPaHEeHWA 3Hepruu, 3aKoH
BCEMWPHOTO TArOTEHWA, MNPUHLMUMN CYNeprnosuumMM CUA, MPUHLKAMN OTHOCUTENbHOCTU [anunes, 3aKoHbl HbHOTOHA, 3aKOH
COXPAHEHUSA UMMNY/IbCA, 3aKOHbI OTPAXKEHUA U MPENOMIEHUA CBETA, 3aKOHbl COXPAHEHMA 3apsAL0BOr0 U MACCOBOrO YMUCEN MPU
AOEPHBIX PEaKLMAX; MPU 3TOM [aBaTb C/IOBECHYIO GOPMYIMPOBKY 3aKOHa M 3aMMCbIBaTb €r0 MAaTEMATUYECKOE BbIPaXKEHUE;

—O0bBbACHATL GU3MYECKMEe MPOLLECChl M CBOMCTBA Te/l, B TOM YMUC/e U B KOHTEKCTE CUTYaLMi NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABNATb MPUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTb OObACHEHME U3 2—3 NOrMYecKMX LIAroB € OMnopor Ha 2—3
M3yYeHHbIX CBOMCTBA GU3NYECKUX ABNEHMI, GU3MYECKMX 3aKOHOB NN 3aKOHOMEPHOCTEN;

—pelwaTb pacyéTHble 3aJauv (onuparolmecs Ha cucTeMy M3 2— 3 ypaBHEHWI), WCMOAb3ys 3aKOHbl WM Gopmysbl,
cBA3bIBaOWMe @U3MYECKMe Be/IMUMHBI: HAa OCHOBE aHalM3a YCA0BMA 33434y 3anucbiBaTb KpPaTKOe YC/NOBWE, BbIABAATbL
HeJoCTaloWwme UAn n3bbIToYHble AaHHble, BbIBUPaTb 3aKOHblI U GOpMYyJibl, HEObXOAUMbIE ANA pelleHuA, NPOBOAUTb PACcYéTbl U
OLeHMBATb PEANMCTUYHOCTb MONYYEHHOIO 3HAYeHUA GU3NYECKON BENNYMHDI;

—pacno3HaBaTb Npobnembl, KOTOPble MOMHO pPewnTb MNpu NOMOLWM GU3MYECKMX MeTOAOB; MWCMO/b3yA OnucaHue
nccnenoBaHWA, BblAeNATb NpoBepAemoe MpesnnosioxKeHue, OueHMBaTb NPaBUIbHOCTb MOpAAKa MPOBEAEHWA WUCCefoBaHuA,
[enaTb BbIBOAbI, MHTEPNPETMPOBATL Pe3y/ibTaTbl HABNIOAEHWI U ONbITOB;

—npPOBOAUTL OMbITbl MO HabNOAEHUIO DUINYECKUX ABNEHWUIA WAU GUIMYECKMX CBOMCTB Ten (M3ydeHue BTOPOro 3aKoHa
HblOTOHa, 3aKOHa COXPaHEHUA SHEPTUM; 3aBUCMMOCTb Nepmnoaa KonebaHnm NPYKUHHOTO MAATHUKA OT MacChbl Fpy3a U XKECTKOCTU
NPYKMHbI U HE3ABMCUMOCTb OT aMMIUTYAbl Manbix KonebaHuii; NpAMOANHEHOE pacnpoCTPaHeHWe CBeTa, pasioxeHue 6enoro
CBEeTa B CMEKTP; U3yYeHMe CBOMCTB M306parkeHMA B NIOCKOM 3epKasie U CBOMCTB M306pakeHus npeameTa B cobupatoLein nmH3e;
Hab/lofgeHMe CN/IOLWHbIX M JIMHEeRYaTbIX CMEKTPOB U3/ly4YeHMA): CAMOCTONATEIbHO cobMpaTh YCTaHOBKY M3 M3BbITOYHOro Habopa
060pyf0BaHMA; ONUCHIBATL X0 OMbITa U ero pesyibTaTbl, YOPMYNPOBaTb BbIBOAbI;

—npoBOAUTb MPU HEOBXOAMMOCTU CEPUIO NMPAMBIX U3MEPEHUI, ONpeaenss cpefHee 3HAYeHUe U3MEePAEMON BENYMHDI
(dborycHoe paccTosHue cobupatoLleit nH3bI); 060CHOBbLIBaTL BbIGOP cnocoba nsmepeHus/mamepuTesibHoro npubopa;

—npOBOAUTL UCCNef0BaHUE 3aBUCMMOCTEN GU3MYECKUX BEIMYMH C WCMOIb30BaHUEM MPAMbIX U3MepPeHUl (3aBUCMMOCTb
nyTM OT BPEMEHM MpPU PaBHOYCKOPEHHOM ABUMKEHUWM 6e3 HauyasbHOM CKOpPOCTM; mepuosa KosnebaHui matemaTU4yecKoro
MaATHUKA OT AJIMHbI HWUTW; 3aBUCMMOCTM Yr/1a OTPAKEHWA CBeTa OT yr/aa NafeHuWa M yrna npesoMIeHus OT yraa nageHus):
NAaHWPOBaTb MCCAeA0BaHWE, CAaMOCTOATENbHO cobMpaTb YCTaHOBKY, MKCMPOBaTb pe3yabTaTbl MOJYYEHHOW 3aBUCMMOCTU
bU3NYECKMX BEIMUYMH C YY4ETOM 33[aHHOM MOrPelHOCTM M3MepeHun B BuAe Tabauu U rpadvkos, AenaTb BbIBOAbI MO
pe3ynbTaTam UCCAef0BaHUA;

—nNpPOBOAUTb KOCBEHHbIE M3MepeHUs GU3NYECKUX BEIMYMH (CpesHAA CKOPOCTb M YCKOPEeHWe Tena npu paBHOYCKOPEHHOM
ABUXKEHUM, YCKOpeHne cBOHOAHOro NageHua, KECTKOCTb NPYKMHbI, KOIODOULMEHT TPEHUA CKONbXKEHUA, MeXaHUYecKan paboTa u
MOLLHOCTb, YacTOTa U Nepuog, KonebaHnin MaTeMaTUYECKOro U MPYKUHHOFO MaATHUKOB, ONTUYECKAA c1a COBMpPAtOLLEN NNH3bI,
pPaZMOaKTUBHBIN GOH): NIAaHNMPOBATL M3MEPEHUA; COBUPATb IKCMEPUMEHTANIbHYIO YCTAHOBKY M BbIMOMHATL U3MEPEHUA, CaeayA
NPeLN0KEHHON MHCTPYKLUMU; BBIYUCAATL 3HAYEHME BEAMUYNHDBI U aHAZIM3MPOBATb NOJyYEHHbIE Pe3ynbTaThbl;

—cobntoaTtb NpaBuaa TEXHUKM 6esonacHocTM Npu paboTe ¢ n1abopatopHbiM 060pyA0BaHMEM;

—pas3nnyaTb OCHOBHblE MPU3HAKM U3Yy4YeHHbIX GU3NYECKUX MoZenel: maTepuasbHas TO4YKa, abcontoTHo TBEpaoe Tesno,
TOYEYHbI UCTOYHUK CBETA, Iyd, TOHKAA IMH3a, NNaHeTapHaa MoAenb aToMa, HYKNOHHas MOZeslb aTOMHOTO A4Pa;

—XapaKTepu30BaTb NPUHLUMMbI AENCTBUA U3yYEHHbIX MPUOBOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX onucaHua (8 Tom
yucne: CNMAOMETP, AATYMKM NOMOKEHUA, PACCTOSHUA U YCKOPEHWUSA, PaKeTa, 9X0/10T, O4KM, nepuckon, GoToannapat, onTuyeckune
CBETOBO/bI, CMEKTPOCKON, AO3MMETP, Kamepa BunbcoHa), ncnonb3ya 3HaHWA O CBOMCTBAX GU3NYECKMX ABNEHWUI U HEOBXOAMMblE
¢du13mnyeckme 3aKOHOMEPHOCTH;

—MWCMNO/b30BaTb CXEMbl M CXEMATUYHbIE PUCYHKM W3YYEHHbIX TEXHUYECKUX YCTPOWCTB, WM3MEPUTENbHbIX NPUOOPOB M
TEXHONOTMYECKMX MNPOLLECCOB MPU peLlleHnr y4ebHO-NPAKTUYECKUX 3a43a4; ONTUYECKME CXEMbI A1 NOCTPOEHUA U306paKeHN B
NJ0CKOM 3epKasne 1 cobupatoLlelt NMH3e;

—nNpUBOAUTL NPUMEPLI/HAX0AUTb MHPOPMaLMIO O MpPUMepax MPaKTUYECKOro WCMONb30BaHWUA (GUINYECKMX 3HaHWUI B
NnoBCeAHEBHOM U3HW ans obecneyeHua 6e30nacHOCTM Mpu obpalleHnn C NpUbopamm U TEXHUYECKMMM YCTPOMCTBAMM,
COXPaHeHMUA 340P0BbA U COBNOAEHNA HOPM IKOIOTMYECKOTO MOBEAEHMA B OKPYXKaloLLen cpeae;

—OCYLLECTBAATb NOUCK MHDOPMALLMM GUINYECKOTO COAEPKAHUA B CETU MHTEPHET, CaMoCTosATeNbHO GOPMYIMPYSA NMOMCKOBbIN

3anpoc, Haxo4auTb MNyTU OnpeaeneHna [OCTOBEPHOCTU MOAYYEHHOW MHPOPMaLMM Ha OCHOBE WMMEIOWMXCA 3HAHUI U
14



AO0MNONHUTENIbHbIX NICTOYHUKOB;

—MUCNoOMb30BaTb MPU  BbIMOAHEHUM YYEBOHbIX 33aZaHWUMA  HAyYHO-MONYASPHYHO /IMTepaTypy GU3MYECKOTO COoAepyKaHus,
CNpaBoYHble MaTepuanbl, pecypcbl cetu WHTepHeT;, BnageTb NPMEMAMM KOHCMEKTMPOBAHWA TeKcTa, npeobpasoBaHua
MHGOPMALLMK U3 OL4HOM 3HAKOBOM CUCTEMbI B APYrYIO;

—C034aBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble COOOLWEHMA Ha OCHOBE WHPOPMALMM M3 HECKONbKUX WMCTOYHMKOB
¢du3mnyeckoro copepaHua, NnybaMYHO NPeacTaBAaTb Pe3y/bTaTbl MPOEKTHOW UK MCCNeA0BaTeNbCKOW AeATENbHOCTM; NPU 3TOM
rPAaMOTHO MCMO/Ib30BaTb WM3YyYEHHbIA MOHATUMHBLINA annapat M3y4aemoro pasgena ¢uU3MKM U COMPOBOXKAATb BbICTYyMN/eHUE
npeseHTaumel ¢ y4ETom ocobeHHoCTel ayaAUTOPUM CBEPCTHUKOB.
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IV. TEMATUYECKOE NJTIAHUPOBAHUE

7 KNIACC
Konunuecrso 4yacos
Ne HaunmeHoBaHue pa3genos 1 Tem Nporpammbl Bcero | KOHTPO/bHbIE | NpakTUdeckue dneKTpoHHbie (undposble) o6pasoBaTenbHble pecypcbl
paboTbl paboTbl

Paspen 1. dusunka un eé ponb B NO3HAHUM OKPYXKaloLero mmpa

1.1. | ®usnka — HayKa o npupoge 1 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

1.2. | dusnyeckne BeNnUMUHbI 1 http://www.edu.ru, http://school-collection.edu.ru,

1.3 | EcTecTBEHHO-Hay4HbIi1 MeTOA NO3HaAHUA 1 1 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com, http://interneturok.ru

WTtoro no pasaeny 3

Paspen 2. NMepBoHavyanbHble CBeAEHUA O CTPOEHUU BeLL,ecTsa

2.1. | CtpoeHue BewiecTsa 2 1 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

2.2. | AsvKeHue n B3aumoaencreme 4acTmL, Belectsa 1 http://www.edu.ru, http://school-collection.edu.ru,

2.3. | ArperaTHble COCTOAHUA BeLLecTBa 2 1 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com, http://interneturok.ru

Wtoro no pasaeny 5

Paspen 3. [lBuxKeHue u B3aMmogencrTame ten

3.1. | MexaHuyecKoe aBuKeHue 4 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

3.2. | UHepuusa, macca, NIOTHOCTb 6 2 http://www.edu.ru, http://school-collection.edu.ru,

3.3. | Cuna. Buapl cun 12 1 3 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com, http://interneturok.ru

WTtoro no pasaeny 22

Pasgen 4. faBneHue TBEpAbIX TEN, XKUAKOCTEN U ra30B

4.1. | BasneHwue. MNepenaua AasneHUa TBEPALIMU TETAMMU, XKULKOCTAMMU U 3 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

razamu http://www.edu.ru, http://school-collection.edu.ru,

4.2. | AaBneHue }KUaKocT1 3 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,

4.3. | AtTmocdepHoe gaBneHue 6 http://college.ru, http://www.all-fizika.com, http://interneturok.ru

4.4. | feAcTBUE }KUAKOCTU U ra3a HA NOrpyKEHHOE B HUX TENO 8 1 2

WTtoro no pasaeny 20

Pasgen 5. PaboTa u MOLWHOCTb. dHeprus

5.1. | PaboTta ¥ mOLWHOCTbL 3 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

5.2. | NpocTble mexaHU3Mbl 8 2 http://www.edu.ru, http://school-collection.edu.ru,

5.3. | MexaHuuyecKas sHeprus 9 1 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com, http://interneturok.ru

WTtoro no pasgeny: 20
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https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/

Pe3epBHOe BpemA

OBLLEE KOTMYECTBO YACOB MO NPOrPAMME 70 4 11
8 K/1IACC
Konnuyecrso yacos
Ne HaumeHoBaHue pa3genos v Tem Nporpammbl scero | KOHTPO/IbHBIE | NpaKTUueckue dneKTpoHHble (undposbie) o6pasoBaTenbHble pecypcbl
paboTbl paboTbl

Pasgen 1. TennoBble ABNEHUA

1.1. | CTpoeHue 1 CBOICTBA BeLLeCTBa 20 1 2 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

1.2. | Tennosblie npoueccobl 11 1 1 http://www.edu.ru, http://school-collection.edu.ru,

https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

Wtoro no pasaeny 31

Paspen 2. dneKTpuyecKkue U MarHUTHble ABNEHUA

2.1. | dneKTpuuecKkue 3apaabl. 3apaxKeHHbIe Tena U UX B3aumoaeicTemne 4 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

2.2. | MocTOAHHDBIN 3NEKTPUUECKUIA TOK 21 1 5 http://www.edu.ru, http://school-collection.edu.ru,

2.3. | MarHuTHbIe ABneHun 4 2 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,

2.4. | neKTpOMarHuTHble ABNEHUA 10 1 1 http://college.ru, http://www.all-fizika.com,

http://interneturok.ru

WTtoro no pasaeny 39

PesepBHoe Bpems

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 70 4 11 |

9 KNIACC

KonunuectBo yacos
Ne HammeHoBaHue pa3penoB v Tem NPOrpaMmmbl scero | KOHTPO/bHbIE | MpaKTUueckue dneKTpoHHbIe (undpoBbie) o6pasoBaTenbHble pecypcbl
paboTbi paboTbi

Pasgen 1. MexaHuyecKkue aBneHusA

1.1. MexaHuuecKkoe aBuKeHue u cnocobbl ero onnucaHua 20 1 1 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

1.2. B3aumogpeiicteue Ten 15 1 http://www.edu.ru, http://school-collection.edu.ru,

1.3. 3aKOHbl COXpaHeHus 6 1 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

WTtoro no pasaeny 41
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https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/

Pasgen 2. MexaHuuyeckue KonebaHuaA 1 BOHbI

2.1. MexaHuyecKkue KonebaHus 6 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

2.2. | MexaHuuYecKkue BO/HbI. 3BYK 8 1 http://www.edu.ru, http://school-collection.edu.ru,
https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

WToro no pasgeny 14

Pasgen 3. dneKTPOMarHUTHOE Nose U 3NEeKTPOMarHUTHbIE BOJIHbI

3.1. | DNeKTPOMarHMTHOE noJie 1 3NeKTPOMArHUTHbIE BOJHbI 6 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,
http://www.edu.ru, http://school-collection.edu.ru,
https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

WTtoro no pasaeny 6

Pasgen 4. CBetoBble ABNEHUA

4.1. | 3aKOHbI pacnpocTpaHeHUs cBeTa 5 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

4.2. | InH3bl M onTMYecKue Nnpubopbl 6 http://www.edu.ru, http://school-collection.edu.ru,

4.3. | Pa3noxeHue 6en0ro cBeTa B CNEKTP 4 1 https://infourok.ru, http://fcior.edu.ru, http://www fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

WTtoro no pasaeny 15

Pasgen 5. KsaHTOBbIE ABNEHUA

5.1. | UcnyckaHue n nornouieHre ceeta aTomom 3 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

5.2. | CTpoeHue aTomHOro agpa 5 http://www.edu.ru, http://school-collection.edu.ru,

5.3. | AipepHbie peakuum 9 1 https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

WTtoro no pasaeny 17

Pasgen 6. MosTopUTeNnbHo-0606W AWMt MOAgYNb

6.1. CuctemaTtusauma u 0606weHne npeaMeTHOro CogepKaHua u 9 1 https://uchi.ru, https://resh.edu.ru, http://www.school.edu.ru,

onbiITa AeATe/IbHOCTU, MPUOGPETEHHOTO NPU U3yYEeHUU BCEro Kypca http://www.edu.ru, http://school-collection.edu.ru,

dusmnkn https://infourok.ru, http://fcior.edu.ru, http://www.fizika.ru,
http://college.ru, http://www.all-fizika.com,
http://interneturok.ru

UToro no pasaeny 9

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 8 |

19



https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/
http://www.all-fizika.com/
http://interneturok.ru/

	IV. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС


