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IHosicHUTEJLHAA 3aIIHCKA

AnantupoBaHHasi pado4yasi nporpamMma no Gpusuke AJs1 00y4AOMIMXCH € 3aJePKKOM
NMCUXHYeCKoro pasputus (majgee — 3IIP) Ha ypoBHe OCHOBHOroO o00mero oopa3oBaHMs
MO/Ar0TOBJIEHA HA OCHOBE:

- @eepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHus
(ITpuka3z Munnpocsemienus Poccuun ot 31.05.2021 1. Ne 287, 3apeructpupoBad MUHHUCTEPCTBOM FOCTUITAN
Poccutickoit ®enepanuu 05.07.2021 r., per. Homep 64101) (manee — PI'OC O0OO0);

- AjanTupoBaHHOW OCHOBHOW 00pa30BaTENIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
oOydJaronuxcs ¢ 3a7epkKoi ncuxuueckoro pasputus (mamee — AOOIT OO0 3I1P);

- PaGoueii mporpammbl OCHOBHOTO o00IIero ooOpaszoBaHus 1o mnpeamery «@Dusukay; - Konmenmuun
npenofaBaHus ydyeOHoro mpenmera «@usumka» B 00pa3oBaTeNbHBIX OpraHu3zauusx Poccuiickoit
®denepanyy, peaau3yonuX OCHOBHbIE 00111€00pa30BaTebHbIE IPOTPAMMBI;

- IlpumepHoli mnporpaMMmbl BOCIHHUTAHMS, C YYETOM paACHpENENICHHbIX @0 KJlaccaM IPOBEPSEMBbIX
TpeObOBaHUI K pe3yJbTaTaM OCBOCHHUS AJIANITUPOBAHHON OCHOBHOM OOpa30BaTEIbHON MPOrPaMMBbl
OCHOBHOTO0 00111eT0 00pa30BaHusi 00yUYaIOLIUXCS C 3aeP>KKON TICUXUYECKOTO PA3BUTHUS.

OO0mas xapakTepucTHKA y4e0HOr0 npeamera « Dusuka

YueOHubii npeamer «®Duszmka» SABISETCS CUCTEMOOOPA3YIOMIMM Ui €CTECTBEHHOHAYYHBIX
IPEMETOB, TIOCKOIBKY (PH3NUECKUE 3aKOHBI MUPO3/IaHUS SBISIFOTCS OCHOBOM CO/IEPKaHUS KypCOB XUMHH,
Ouosorum, reorpaguu U actpoHoMuu. OU3MKa BOOPYKaeT 00YyHAIOIIUXCS HAYYHBIM METOJO0M IMO3HAHUS,
MO3BOJISIOIINM TOJTy4aTh OObEKTUBHBIC 3HAHHS 00 OKPYIKAIOIIEM MHpE.

[IpenMeT MakcHUMallbHO HaIpaBiieH Ha (OPMUPOBAHHE MHTEpEca K MPHUPOJHOMY M COLIMATBLHOMY
MHpY, COBEPIICHCTBOBAHUE IO3HABATENBHOHN nestenpbHOCTH oOywarommxcst ¢ 3I1P 3a cuer oBmameHus
MBICIIUTEIbHBIMU OII€pallusIMU CpaBHEHMsI, 000OIIEHNUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH CBOE
MHEHHE, JOPMHUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JESITETHHOCTH.

N3yuenne ¢u3nku cnocoOCTByeT pa3BuTHiOo y oOyvaromuxcs ¢ 3IIP  mpocTpaHcTBEeHHOro
BOOOpakeHus, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, YMEHHS BOCIPHHUMATh M KPUTHUYECKH aHAIM3HPOBATH
uH(pOpMaIIHIO, MPEACTABICHHYIO B Pa3IUYHBIX (popmax. 3HAUMMOCTh MpeaMeTa JIJisl Pa3BUTHS KU3HEHHON
KOMITETEHIINH O0YYarOMNXCsl 3aKIIF0YAETCsl B YCBOCHUH OCHOBBI (PM3MYECKUX 3HAHWH, HEOOXOAMMBIX IS
MIOBCEHEBHOM >KM3HU; HAaBBIKOB 370pPOBOr0 M 0€30MacHOro Jjs 4eJOBEeKa M OKPYXKalollell ero cpeabl
o0pa3za xu3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON KYIbTYPHI.

[Tporpamma oTpaxaer coaepkaHue oOyueHuss npeamery «®PusznMka» ¢ y4eToM OCOOBIX
oOpasoBarenbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[IP. OBnanenune AaHHBIM y4e€OHBIM MPEIMETOM
NpECTaBIsIeT ONPENEICHHYI0 TPYAHOCTh Juid oOyuatommxcsi ¢ 3IIP. DTo cBA3aHO ¢ OCOOEHHOCTSIMHU
MBICTUTEIEHON JIEATENIFHOCTH, TEPUOJUUECKUMH KOJEOaHUSIMI BHUMAHHUS, MalbiM OOBEMOM MaMSTH,
HE/I0CTaTOYHOCThIO OOIIEero 3amaca 3HaHWN, MOHMKEHHBIM IIO3HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEYEBOTO Pa3BUTHSI.

Jlnis ipeotonieHust TpyAHOCTEH B M3ydeHUH ydeOHoro npeamera «Pu3nka» HeoOXoauMa alanTamms
o0beMa M XapakTepa Y4eOHOrOo Marepuana K IMO3HABATEIBHBIM BO3MOXKHOCTSM JaHHOW KaTeropHu
00yJaroImuxcsi, y4eT UX OCOOEHHOCTEH pPa3BUTHSA: HMCIIOJIB30BAaHHE aJTOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHNE N3ydaeMOTo MaTepuara.

JlanHas mporpaMMa KOHKPETH3MPYET COZEpKaHHWEe NPEIAMETHBIX TEeM B COOTBETCTBHU C
TpeOOBaHUSMHU 00pPa30BATENHHOTO CTAHAAPTA, PEKOMEHIYEMYIO TIOCIEIOBATEIFHOCTh N3YUEHHS Pa3ieiioB
GU3UKH € y4eTOM MEXMNPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTMKHM Y4eOHOro Iporecca,
BO3PACTHBIX W TICUXOJOTHYECKUX OcoOeHHocTel oOydarommxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIETro
o0Opa3oBaHUs, ONpeaeNsieT MUHUMAIbHBI HAa0Op OMBITOB, JEMOHCTpAIUi, MPOBOJUMBIX YYHUTEIEM B
KJ1acce, JJabopaToOpHBIX PaboT, BHITIOIHIAEMBIX 00yJarOIIMMHUCS.

Metoanueckoir OCHOBOU M3yueHHs Kypca «DPu3nka» Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
ABIIIETCS.  CHUCTEMHO-JIEATENbHOCTHBIM  MOJXOJ, O0OecrneyuBaroOmMii  JOCTHUXKEHHE  JMYHOCTHBIX,
METANpPEMETHBIX M TMPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTAaTOB MOCPEICTBOM OPraHU3alUK AKTUBHOMN



MIO3HABATEIBHON JIEATENTFHOCTH OOYYaIOUMXCs, YTO OYEeHb BaXHO npu oOyuenuu nererd ¢ 3P, mns
KOTOPBIX XapaKTEPHO CHUYKEHUE TI03HABATEIbHOU aKTUBHOCTH.

Hesn 1 3a1aum u3yyeHus yaeOHOro npeamera « Du3nka

Obwue yenu w3ydeHust ydeOHoro mpeamera «®dusmka» mpeAcTaBIeHbl B pabodel mporpamme
OCHOBHOTO 00111eT0 00pa30BaHusl.

OcHOBHOH 11€/IbI0 00Y4YEeHMS JIeTel ¢ 3aJep’KKOM ICUXUYECKOTO0 Pa3BUTUS Ha JTAHHOM IIpeIMETe
SBIISIETCS: TOBBIIICHWE COLMANbHOM aganTalu JAeTeld uepe3 NpuMeHeHHe (U3MYecKUX 3HaHWM Ha
MpaKTHUKE.

Hns obOyuaromuxcs ¢ 3IIP, tak e, kak W Il HOPMATHBHO DPAa3BUBAIOLIUXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO MPOrpamMMy, JOMUHHUPYIOIIEE 3HAYCHHE PUOOPETAIOT TaKue
yenu, KaK:

OCBOGHHME 3HAHMH O METONaX HAayYHOTO TO3HAHUS NPUPONbl W (GOPMUPOBAHHE HA OSTOW OCHOBE
MpeICTaBICHUN 0 (PU3NUECKOI KapTUHE MUPA;

OBJIaJICHUE YMEHHSIMH TPOBOIUTH HAONIOACHUS TPUPOAHBIX SBICHHUN, OMMMCHIBATh M 0000IIATh PE3YIbTATHI
HAOJIOIEHUH, HCIIONB30BaTh MPOCTHIE M3MEPUTENbHBIE MPUOOPHI A M3y4eHUS (PU3NYECKUX SBICHUI;
NPEACTaBISTh Pe3yNbTaTbl HAOMIOACHUH WM M3MEPEHUH C TMOMOIIBI0 TalIul, TpaKOB M BBIABIATH Ha
9TOW OCHOBE OMIIMPHUYECKUE 3aBUCHUMOCTH; WPHUMEHATH TMOJy4YCHHBbIE 3HAHUS IS OOBSCHEHUS
Pa3HOOOPA3HBIX MPUPOIHBIX SBJICHUN WU MPOIECCOB, MPUHIUIOB JACHCTBUS BAXKHEUIIMX TEXHUYECKHUX
YCTPOMCTB, /Ui pelieHus (GU3NUecKuX 3aad;

pa3BUTHE  TO3HABATENbHBIX  MHTEPECOB, HMHTEIUICKTYaJBHBIX W  TBOPYECKHMX  CIIOCOOHOCTEH,
CaMOCTOSITENILHOCTH B MPHOOPETEHNWU HOBBIX 3HAHUU, MPHU PEIIeHUU (PU3NYECKUX 3a]a4 U BHIIOJHEHHUH
AKCIEPUMEHTAIbHBIX HUCCIIEI0BAaHUI C UCIIOJIb30BAaHUEM UH(POPMALIMOHHBIX TEXHOJIOTHIA;

BOCIHUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPHUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO
UCTIOJIb30BaHMSI TOCTIDKCHUI HAYKW W TEXHOJIOTHH ISl JaTbHEHIIEr0 pa3BUTHS YeIOBEYECKOTO OOIIECTBa,
YBaKEHUS K TBOPIIAM HAyKHM M TEXHUKHU; OTHOIICHHS K (U3MKE KaK K DIEMEHTY OOIIeuenoBeYeCcKOn
KYJBTYPBI;

UCIIOJIb30BaHME MOTYYEHHBIX 3HAHUN U YMEHUHN JUIsl pelIeHHs IPaKTUYECKUX 3a]a4 MOBCEIHEBHOM KU3HHU,
oOecriedeHus: 6e30MacCHOCTH CBOEH KM3HM, PALIMOHATIBHOTO MPUPOOIIOIL30BAHUS U OXPaHbl OKpPYXKaroIen
CpEIbl.

JlocTrxeHne 3TuX 1esei ooecrneynBaeTcs pelIeHHeM CIeIYIOIINX 3a0ay.:
3HakoMcTBO oOyyatomuxcs ¢ 3I1P ¢ meronamu uccienoBanus 00bEKTOB U SIBICHUN TPUPOJIBL;
npuOOpeTeHNnEe 3HAHUKW O MEXaHMYECKHX, TEeIUIOBBIX, DJJEKTPOMATHUTHBIX W KBAaHTOBBIX SIBICHHUSX,
(UBUYECKUX BEIMYMHAX, XaPAKTEPU3YIOIIUX ITH SBJICHHUS;
dbopmMupoBanue yMeHU HaOMIOAATh MPUPOJHBIE SIBICHUS U BBHIMOJHATH OMBITHI, J1a00paTOpHbIE PaOOTHI U
SKCIIEPUMEHTAJIbHBIE  HUCCIIEZIOBAHUSA C  MCIOJB30BAHMEM  HM3MEPUTEIbHBIX IMPUOOPOB, IIMPOKO
MPUMEHSAEMBIX B IPAKTUYECKON KU3HHU;

OBJIQJICHHE TAKUMU MOHATHSIMHU, KaK MPUPOIHOE SBICHHUE, SMIMPHUUECKH YCTAaHOBIEHHBIH (akT, mpobiema,
TUIOTE3a, TEOPETUYECKUM BBIBOJ, PE3YJIbTAT SKCIEPUMEHTATBHOMN MPOBEPKU;

MOHUMAHWE OTIWYMN HAyYHBIX JAHHBIX OT HEMpPOBEpPeHHOW WHGOpPMAIUKA, IEHHOCTA HAyKu IS
YAOBIETBOPEHUS OBITOBBIX, TPOU3BOACTBEHHBIX U KYIBTYPHBIX OTPEOHOCTEH YenoBeKa.

OcoGennocTu 0T0Opa ¥ aganTanuu y4eOHOro MaTepuasa no pusuke

OcHoBo#t oOydenust oOyuatomuxcs ¢ 3[IP Ha mpenmerax eCTECTBEHHOHAYYHOTO ITUKIIA SIBIISCTCS
pa3sBUTHE Yy HHMX OCHOBHBIX MBICIUTENBHBIX OINEpalil (aHalu3, CUHTE3, CpaBHEHHE, 00O0OIEeHHE) Ha
OCHOBE BBINOJIHEHUSI Pa3BUBAIOIINX YIpPaXXHEHHUH, GopMUpOBaHUE MPUEMOB YMCTBEHHON pabOThI: aHAIN3
UCXOJHBIX JaHHBIX, IUVITAHUPOBAHUE MAaTEpUaa, OCYIIECTBIEHUE MTO3TATHOTO U UTOTOBOIO CaMOKOHTPOJI,
a TaKXKe OCYIIECTBISIeTCS JUKBHJALUS NPOOENoB B 3HAHUAX, 3aKpelyieHHe H3y4yeHHOro MarepHara,
0TpaboTKa aJrOPUTMOB, MIOBTOPEHUE NMPONHAEHHOr0. bosbiioe 3HaueHre NpuaaeTCcsi yMEHUIO paccKkas3arb O
BBINOJIHEHHON paboTe ¢ MpaBUIIbHBIM YIOTPEOJIEHNEM COOTBETCTBYIOLIEH TEPMUHOJIIOTUU U COOJIIOICHUEM
JIOTMYECKUX CBsi3ed B m3nmaraemMoMm marepuane. [t oOyuatommxcst 3I1P Ha ypoBHE OCHOBHOro 0OIIEro
00pa30BaHuUs MO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMMU: HEIOCTATOUYHBIA YPOBEHb DPa3BUTHUS OTAEIbHBIX
IICUXUUYECKUX IPOLECCOB (BOCHIPUATHUSA, BHUMAHMS, NaMSATH, MBIIUIEHHUS), CHWKEHHBIH YPOBEHb



MHTEJUIEKTYaJbHOTO Pa3BUTHS, HU3KUN YPOBEHb BBINOJIHEHUS YUEOHBIX 33JaHUM, HU3Kas YCIHEITHOCTh
oOyuenus. [loaromy npu n3ydeHun Qu3uKu TpeOyeTcs LeJIeHANPABICHHOE MHTEIUIEKTYyaIbHOE PAa3BUTHE
oOyyaromuxcst ¢ 3I[IP, orBewaromee uX OCOOCHHOCTSIM M BO3MOXHOCTAM. Y4YeT OCOOCHHOCTEH
oOyuaromuxcst ¢ 3[IP Tpebyer, 4roObl MpH H3y4yeHHMM HOBOIO Marepuana 00s3aTeNbHO MPOUCXOAUIIO
MHOT'OKPAaTHOE €ro MOBTOPEHHUE; PACLIMPEHHOE PAcCMOTPEHUE TEM M BOIPOCOB, PACKPBIBAIOIIMX CBA3b
(GU3UKH C KU3HBIO; aKTyaJIM3alUs IEPBUYHOTO KU3HEHHOTO ONbITa 00yUYarOIIHUXCSL.

YcBoeHHE MPOrpaMMHOrO Marepuaja 1o (U3MKe BbI3BIBACT OONBIIME 3aTPyIHEHHS Y
oOyuatomuxcs ¢ 3I1P, moaTromy Teopus uzyudaercst 6e3 BbIBOIOB CIOXKHBIX (popmyi. 3anauu, Tpedyromue
NPUMEHEHHS CJOXHBIX MATeMAaTUYECKUX BBIYUCICHHA M (OpMys, B OCOOCHHOCTH TaKHMX TEM, Kak
«MexaHu4eckoe JBHXKEHHE», «ApxuMenoBa cuiay, «MexaHudeckas OJHEprus», «IJIEeKTpUUECcKue
SIBIICHUST», « DIIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCA B KJIacce C MOMOIIBIO YUUTEIIS.

Ocoboe BHHMMaHHME NpU H3Y4YEHUH Kypca (U3MKH yaesIseTcsi IMOCTAaHOBKE M OpraHU3aluM
IKCIEPUMEHTa, a TakXKe NPOBEACHUIO (IPEUMYIIECTBEHHO HAa KaXKIOM YpOKE) KpPaTKOBPEMEHHBIX
JeMOHCTpalMii (BO3MOXKHO C HCIOJb30BAHUEM  3JEKTPOHHOM jaeMoHcTpauuu). Hekoropsle Tembl
00s3aTeIbHO JIOJDKHBI BKJIIOYATh ONOpHBIE J1abopaTOpHblE pabOThl, KOTOpBIE pPa3BUBAIOT YMEHHUE
[OJIb30BaThCs  MpocTeHMMU  npuopamM, aHaJIU3UpOBaTh IOJIYYEHHblE JaHHble. B cBa3m ¢
OCOOCHHOCTSIMM  MOBEJIEHUS U JesTenbHOcTH  oOydaromuxcs ¢ 3[IP  (pacTopMOXeHHOCTb,
HEOPraHU30BAHHOCTH) IPEAYCMOTPEH CTPOKAHIIMH KOHTPOJb 3a COOJIOJACHHEM NpaBUI TEXHUKU
0€30aCHOCTH MIPU POBEICHUH JTa00PATOPHBIX U MPAKTHYECKUX PadOT.

Bonbiioe BHMMaHue npu u3ydeHun Gusnku noapoctkamu ¢ 3IIP obOpaiaercs Ha OBlageHUE UMU
NPaKTUYECKUMU yMEHHSIMH W HaBBbIKaMu. lIpemycMaTpuBaeTcsi yMEHbBIIEHHE O0beMa TEOPETHUYECKHX
CBE/ICHUI, BKJIIOYCHME OTIEJIBHBIX TEM WM LEJIbIX pa3leioB B Marepuaisl A  0030pHOTrO,
O3HAKOMUTEJILHOTO  WIH  (axkyiapTaTUBHOro  u3yueHus. Ilpemnaraercs  ymeHbllieHue  oObema
MaTeMaTHYECKUX BBIUMCIICHUH 3a CUET YBEIMUYECHHS KAaU€CTBEHHOT'O ONMMCAHUS SIBIICHUI U IIPOLIECCOB.

JloctaTouHOE KOJMYECTBO BPEMEHU OTBOAMUTCS HA PACCMOTPEHHUE TEM U BOIIPOCOB, PACKPBHIBAIOIINX
CBSI3b (PU3UKU C XKHU3HBIO, C TEMH SBICHUSIMU, HAOIIOIEHUSAMH, KOTOPhIE XOPOILIO W3BECTHBI YUEHUKAM M3
UX KHU3HEHHOTO OIbITA.

MaxkcumanbHO HCIONB3YIOTCS MEXKIIPEIMETHBIE CBSA3HM C TAKMMHU TUCHUIUTMHAMH, KaK reorpadus,
XUMus, Ouosnorus, T.K. oOyyatomuecs ¢ 3[IP ocobeHHO HYXAIOTCsl B MIPENOJIHECEHUH OJJHOTO M TOTO K€
y4eOHOTO Marepuaja B Pa3JIMYHBIX aCHeKTax, B €ro BapbHPOBAHWH, B HEOJHOKPATHOM TOBTOPEHHU WU
3aKpeIUIEHUH MOJYYEeHHBIX 3HaHUI M mpakTHueckux ymMeHMd. [1o3Boisiss paccMaTpuBaTh OJMH U TOT K€
yueOHBII MaTepuan C pa3HbIX TOYEK 3pPEHUS, MEXIPEIMETHBIE CBS3M CIIOCOOCTBYIOT €ro JydIlIeMy
OCMBICJIEHHIO, 60JIee MPOYHOMY 3aKPEIUICHUIO MOJTYUYE€HHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

Buasbl pesreabHocTn odyvaromuxcs ¢ 3IIP, o0ycnoBiennbie 0co0bIMH 00pa3oBaTeJbHBIMU
NOTPeOHOCTAMH M 00ecleYUBAOIHEe OCMBICJICHHOE OCBOCHUE COJAepPKAHMH 00pa3oBaHUsl 10
npeamery «®usuka»

Temaruueckas U TEpMUHOJIOTUYECKAs JIEKCHKA 10 Kypey ¢pusuku coorBercTByer AOOIT OOO.

Copnepxanue BUIOB JedTenbHOCTH oOydarouuxcs ¢ 3IIP Ha ypokax ¢usuku ompenensercss MX
0co0bIMU 00pa3oBaTesIbHBIMU NOTpeOHOCTAMU. [loMuMo mmpoko ucnoibzyembrx B AOOIT OO0 o6mux
JUIS BCeX OOYYalOIIMXCsl BHJIOB JIEATENILHOCTH CIENYET YCUIIMTh BUJBI JEATENbHOCTH, ClIeUU(UIHbIE IS
JAHHOM KaTeropuu nerei, oOeclnedynBaroIue OCMBICIEHHOE OCBOCHHE COAEp)KaHUS 00pa3oBaHMs IO
IpEIMETy: YCWIEHHE IPEAMETHO-NPAKTUYECKON [EATENbHOCTH C AKTUBU3ALMEW CEHCOPHBIX CUCTEM;
OCBOCHME MaTepHajga ¢ ONOpPOH Ha alrOpUTM; «IIOIIArOBOCTh» B M3YYCHMM MaTepHaja; UCIOJIb30BAHUE
JIOTIOJTHUTEIBHON BU3YalIbHOW OMOpPHI (CXEeMBI, 1a0JI0HBI, ONOPHbIE Ta0IMIB); PEUEBOM OTYET O Mpolecce
U pe3ynbTaTe JAESTeIbHOCTH; BBHINOJHEHHE CIEHUANbHBIX 3a/aHui, 00ecleynBaIoUIMX KOPPEKIIHIO
peryJsium yueOHO-1103HaBaTeIbHOM 1eATeIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJbTaTa.

s obyqaromuxcs ¢ 3I1P cyniecTBEeHHBIM ABIISIOTCS PUEMBI paOOTHI € IEKCUYECKUM MaTepruaioM
no mnpenmery. IIpoBoaurtcs cnenuanbHas paboTa MO BBEACHUIO B AKTUBHBIM CIIOBaph OOYyYaroImIUXcs
COOTBETCTBYIOIIE TEPMHHOJIOTMM. [3ydaemble TepMHMHBI BBOZISTCS Ha IOJIMCEHCOPHOM OCHOBE,
oOsi3aTesibHA BHU3YallbHAs MOJJCPXKKA, AITOPUTMBI PabOTBl C OIpPEACICHUEM, OIMOpPHBIE CXEMbI IS
aKTyaJIM3alluA TEPMHUHOJIOTHH.



B cBa3u ¢ ocoObiMu 00Opa3oBarenbHBIMH MOTpeOHOCTSIMH oOyuaromuxcs ¢ 3IIP, mpu
IUTAHUPOBAHHUU pabOThHI yUEHNKA HA YPOKE CIEAYEeT MPHUICP)KUBATHCS CIETYIOIIMX MOMEHTOB!

1. Ilpu ompoce HEOOXOAMMO: MAaBaTh AaIrOPUTM OTBETA; pa3pelIaTh I0Jb30BATHCS ILIAHOM,
COCTaBJICHHBIM IPU MOJATOTOBKE JOMAIIHETO 33/JaHUs; JaBaTh OOJbIIE BPEMEHH TOTOBUTHCS K OTBETY y
JOCKHU; pa3peliaTh JelaTh MpeABAPUTEIbHBIC 3aIHUCH, MTOJIb30BATHCS HATIISIHBIMU TTOCOOUSIMHU.

2. Tlo BO3MOXHOCTH 33/aBaTh OOYyYarONIIMMCS HABOJAIINE M YTOYHSIOUIME BOIMPOCHI, KOTOpHIE
MIOMOTYT UM IOCIIEI0BATEIBHO U3JI0KHUTh MaTepHall.

3. CucremaTHuecku TPOBEPATh YCBOCHHE MaTepHaja MO TeMaM YPOKOB, UII CBOEBPEMEHHOTO
oOHapykeHHsI IPOOEJIOB B MPOLIEIIEM MaTepHale.

4. B mpomecce M3ydeHUsT HOBOTO MaTepHaja BHMMAaHHME YYEHHKOB oOparmiaercss Ha Hauboiee
CJIOJKHBIE pa3Jienbl n3yyaeMoii Tembl. HeoOxoaumo yaie o0pamarsecsi K HIM C BOIPOCAMH, BBISICHSIOIIMMU
NOHMMaHHE Y4eOHOro MaTepuana, CTUMYJIMPOBAaTh BONPOCHI NPH 3aTPYAHCHHUAX B YCBOCHHH HOBOTO
Marepuana.

Mecto yyedHoro npeamera «®@u3uka» B yueOHOM IVIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BATENbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oOpasoBanusi y4eOHbI mpeamer «Pu3uka» BXOIUT B IMpeIMETHYIO o0nacth «EcTecTBeHHBIE
HAyKW» W SBISeTcs oOs3arenbHbIM Ui m3ydeHus. CopepxkaHue ydeOHOro mnpeamera «Dusnkay,
npeJcTaBiIeHHOe B paboueit mporpamme, coorBercTByeT PI'OC OOO, ocHOBHOM 00pa3zoBaTelbHOMN
IporpaMMe OCHOBHOI'O O0ILEro o0pa3oBaHUs, aJalTUPOBAHHON OCHOBHOW 00Opa30BaTeIbHOM Iporpamme
OCHOBHOT0 00111eT0 00pa30BaHusi 00yUYaIOLIUXCS C 3aePKKON ICUXUYECKOTO PA3BUTHSL.

COJEPXAHMUE YUEBHOI'O ITPEAMETA «®U3UKA»

7 KUIIACC
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MHUpa
®u3snka — Hayka o npupone. SBieHus npupoasl. usnyeckue sSBICHUA: MEXAaHUYECKUE, TEIJIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckre BETUYHUHEL. I/I3MepeHI/I€ (1)I/ISI/I‘I€CKI/IX BCJIMYHH. MG)KIIYHapOI[HaH CHUCTEMA € IUHUII.
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH N3Y4atoT IPUPOY.
[TpenmMeT 1 METOBI PUBUKH.

Hemoncmpayuu’

1. MexaHquCKI/Ie, TCIIJIOBBIC, 3J'IeKTpI/IquKI/Ie, MAarHuTHBIC, CBECTOBBIC ABJICHHS.

2. dusnueckue NpuUOOPHl U IMPOLEAYpa NPAMBIX H3MEPEHUH aHAIOTOBHIM M IU(DPOBBHIM
npudopoMm.

3. Onpezenenyie NOrpenHOCTH IKCIIEPUMEHTA.

®Dponmanshsle nadopamophvlie padomul UIU IJ1eKMPOHHAA OEMOHCIMPAYUSL.

1.OnpeneneHue LEHBI JEIEHUS U3MEPUTENIBHOTO MpUOOpa (KCIONB3Ysl TEXHOJOTHUYECKYIO KapTy
JKCIIEPUMEHTA).

2. 3mepenue pa3MepoB MajbIX Tell.

Pasnean 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOCHNH BellleCTBA

CTpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, uX paszmepsi. JIBUKEHHE dYacTull BemecTtBa. CBS3b
CKOPOCTH JIBIDKEHHSI YacCTHI[ ¢ TemrmepaTypoil. bpoyHoBckoe nBuxkenue, nuddys3us. Bzaumooeticmaue
yacmuy seujecmsa.; NpUMsIICerue U OmmaiKusaHue.

ArperaTHble COCTOSTHUS BEIECTBA: CMPOECHUE 2A308, HCUOKOCIeEl U MEEPOLIX (KPUCMALIUYECKUX)
men. Bzaumocesnzv medxcoy ceolicmeamu eewyecms 8 pA3HbIX ACpecamublX COCMOSHUAX U UX AMOMHO-
MoneKkyapHuim cmpoeruem. OcobeHHoCmuU azpe2amHblx COCMOSHUU 800bl.

Jemoncmpayuu?®

1 Bce lemoncTpanuu u JlaGopartopHble paboThl, TPECTABIEHHBIE B COJAEPKAHUH, IOMYCKAETCs (MOXKHO) IIPOBOJIUTS,
UCTIONB3Ysl MH(POPMAIIMOHHBIE U JICKTPOHHbIE TEXHOJIOTHH (LH(POBbIE 00pa30BaTeIbHbIE PECYPCHI).



1. Habmionenne OpoyHOBCKOTO JIBH>KEHUSI.

2. Hab6mronenue nuddysun.

@ponmanshsle nadopamopHvie pabomul u OnbvIM bl

1. OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C UCoIb30BaHueM (ororpaduii).
2. OnBITHI O HAOIIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B.

3.0mbITBl TI0 OOHAPY)XCHUIO JICUCTBUS CHJ MOJICKYJIIPHOTO TIPUTSKCHUS  (2/1eKMPOHHAA
demoncmpayus).

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexannueckoe IBukeHHE. PaBHOMepHOe U HepaBHOMepHoe nBuxkeHHe. Ckopoctb. Cpeodwusas
CKOPOCMb NPU HEPABHOMEPHOM O8udceHuu. Pacuét myTu U BpeMEHH JIBHXKCHHUS.

SIBnenue uHepuUU. B3aumooleiicmeue men KAk NPUYUHA USMEHEHUS CKOPOCMU OBUNCEHUsS Mell.
Macca kax mepa unepmnocmu mena. Ilnotnocts BemectBa. Ces3b NIOMHOCIU C KOAUYECTNEOM MOJEKY]L 8
eouHuye obvéma seulecmaa.

Cuta Kak xapakTepucTuka B3auMozeiictBus Ten. Cuna ynpyeocmu v 3akoH ['yka. Mzmepenue cunbl
¢ NOMOWbI0 OuHaMomMempa. SIBIEHUE TATOTEHUS U cuia TsbkecTu. Cuna maxcecmu Ha Opyeux NiaHemax
(MC). Bec tena. HeBecomocTh. CiiokeHHE CHII, HAMPABJICHHBIX MO OAHOWU IpsiMoil. PaBHOAeHCTBYOIIAs
cunt. Cuna mpenus. Tpenue cxonvorcenuss u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

Hemoncmpayuu

1. HaOnronenne MexaHU4ecKoro JABMKEHMS Tela.

2 N3mepenne CKopoCTH NPSIMOJIMHEWHOTO IBUKECHHSI.

3 HabGnronenue sBIeHUs HHEPIUU.

4. Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
5 CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

6. CrnosxeHue cuil, HalpaBJIeHHbIX 110 OJJHON MPSIMOM.

7. JIeMOHCTpaIus CUiIbl YIPYTOCTH Ha Pa3IMYHbIX MaTepHalax.
®@ponmanshsle 1adOpamopHvle padomul U ONbIMBL.

1. W3mepeHne Macchl Tela Ha phlYaKHbBIX BEcax.

2. N3mepenue 06bEma Tena.

3. Onpenenenue IIOTHOCTU TBEPAOIO TeNA.

4. I'pagynpoBaHue npyXKMHBI 1 U3MEPEHNUE CUJI JUHAMOMETPOM.

S. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTSKEHHS (IepopMaluu) MNPYXKUHBI OT
IIPUIIOKEHHOM CHJIBL.

6. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJBXKEHHS OT Beca Teja U

XapaKkTepa CONMPHUKACAOIINXCA HOBerHOCTCﬁ.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH M ra30B

Hasnenue. Cnocobwvl ymenvuieHus u ygeruyeHus oasieHus. /laenenue 2asa. 3aeucumocms 0asieHus
easza om 0bvéma, memnepamypsi. Ilepedaua dasnenus meépovimu meiamu, HeUOKOCMAMU U 2a3aMU. 3aKOH
Iackans. I[Tnesmamuyeckue mawiunsl. 3aBUCUIMOCTD JaBIICHUS XHIKOCTH OT rryomHbl. Coobwarouuecs
cocyoul. [uopasnuueckue mMexanuzmul.

Atmocdepa 3emnu u armocepHoe naBneHue. [lpuuurnvt cywecmeosanus 6030YUHOU 000I0UKU
3emnu. Onwim Toppuuennu. Hzmepenue ammocghepnoco oOasnenus. 3a8UCUMOCTE  AMMOCHEPHO2O
oasnenusi om 8blcomvl HAO YyposHem mops. Ilpubopwel 01 uzmepenuss ammocgheprHoco 0asieHus.

Heticmsue drcuokocmu u 2aza Ha noepyicénnoe 6 HUX mesno. BpITaakuBaromas (apXxumMeoBa) cuia.
3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHUCUMOCTbD JIABJICHUS Ta3a OT TeMIEPaTyphI.
2. Ilepenaya naBiieHUS KUIKOCTHIO U Ta30M.

3. Coo0maronyecs: CoCy/bl.

2 371ech U Jajee IPUBOAUTCS PACIIMPEHHBIN IIepedeHb 1a60paTOPHBIX PabOT U OIBITOB, U3 KOTOPOrO YYMTEIb AeIaeT
BBIOOP O CBOEMY YCMOTPEHHUIO.



4, I'mppaBauyeckuit mpecc.

5. [IposiBneHue necTBust aTMOCHEPHOTO TaBJICHHS.

6. 3aBUCUMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tela W IUIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOILEH CHJIBI BECY BHITECHEHHON JKUJKOCTH.

8. VYcioBue nuaBaHus TeN: IJIaBaHUE WIH IOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLICHHUS

IJIOTHOCTEH TeNa U JKUJKOCTH.
Dponmanvuvle 1a00pamopHvle padomsl U ONbLIMb
1. Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
2. OneITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKABAIOIIEH CUJIBI, CUCTBYIOLICH HA TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTpYKEHHON B )KUIKOCTh YaCTH TEJIA U OT INIOTHOCTH JKUAKOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs TIUIOCKOCTh. [Ipasuno paenogecus puluaea.
Ilpumenenue npasuna pasnogecusi pviyaza K 010Ky. «3onomoe npasunoy mexanuku. KIIJI mpocTsix
MexaHu3MoB. [IpocThiec MEXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckasi sHeprus. Kunemuueckas u nomenyuanvras suepeus. llpespawenue ooHoeo euoa
MexaHu4eckou IHepeun 8 Opy2otl. 3aKOH COXPaHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu

1. [Ipumepsl MPOCTHIX MEXAaHU3MOB.
2. Nsmepenue KI1J] HaKJIIOHHO# TUIOCKOCTH (2/1eKMPOHHASA 0EMOHCIMPAUUSL).
3. N3ydeHue 3aKkoHA COXPAHCHHSI MEXaHWUYCCKON SHEPTUH (2/1eKMPOHHAA 0eMOHCIMPAUU).

8 KUIACC

Pa3nen 6. TenuioBble siB1eHUS

OcHogHble NONONCeHUsT MONEKYIAPHO-KUHEMU4ecKou meopuu cmpoenus eewecmea. Macca u
pasmepvl  amomog u monexkyi. Onvimwsl, NOOMEEPAHCOAOUUE OCHOBHbBIE NONONHCEHUS MONEKYIAPHO-
KUHEemu4ecKou meopuu.

Mognenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucmaniuveckue u
amopghuvie mena. Ob6vsCHeHUe CBOUCME 2a308, HCUOKOCMeU U MEEPObIX Mel HA OCHO8€ NOJIOMNCEHULL
MoeKkyapHo-Kunemuyeckou meopuu. CMaduuBaHUE u KanuiispHele saeieHus. Tennoeoe pacuiupenue u
corcamue.

Temmnepatypa. Cesa3b memnepamypsl cO CKOPOCMbIO MENI08020 OBUNCEHUS YACTNUY.

Buyrpennss sueprusa. Cnocobvl usmeneHnusi GHympeHHel dHepauu: menionepeoaia u cosepuienue
pabomul. Buovl mennonepeoayu: menionpo8ooHOCMb, KOHBEKYUS, U3TYYEHUe.

KonuuecTtBo Temnotsl. Yoenvnasn mennoémkocms ewecmaa. Tennoobmen u menniogoe pagrhosgecue.
Ypasnenue mennosoeco bananca.

IInasnenue u omeepoesanue KpuCmaiiuyeckux eewecms. YoenbHas menioma niaeieHusl.
Ilapoobpaszosanue u xonoencayus. Ucnapenue (MC). Kunenue. Yoervnas menioma napoobpazosanusi.
3asucumocms memnepamypuvl Kunenus om ammocgeprozo oasnenus. Baasicnocms 6o30yxa.

OHeprus TOIUBA. YoenbHas menioma c2opanus.

Ipunyunvr pabomer mennosvix dsucameneu. KII/[ mennosozo osueamens. Tennogvie 0guecamenu u
3awuma okpyscaroweu cpedvt (MC).

3axon coxpanenus u npeepawjenus snepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu
Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHnii cMauuBaHUsI U KaWUISIPHBIX SIBJICHHI.

Habmroienne TemnoBoro paciupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHws TEMITEPATYPHI.

ouhkwdE



7 Buael renionepenaun.
8. OxnaxxJIeHre Mpu COBEPIIEHUN PabOTHI.
9 HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.

10. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BEILECTB.

11. Hab6mronenue kuneHusi.

12. Habmroienne nocTostHCTBa TEMIIEPATyphl MPH TUIABJICHUH.

13. Mojenu TEIUIOBbIX ABUTATENEH.

Dponmanvhsle 1ab6opamopuvlie padomvl U ONbIMbL

1. OnBITE MO0 OOHAPYKEHUIO NEHCTBUS CHII MOJICKYJISPHOTO TPHUTSDKEHUS (271eKmpPOHHAA
oemoncmpayusi).

2. OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

4. OrnpezesieHre KOJWYECTBA TEIJIOTHI IPU CMEIIMBAHUU BOJBI Pa3HOM TEMIIEPATYPHI.

5. OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJCHHsS BO3JyXa OT ero o0néMa w
HarpeBaHUs WIN OXJIKICHUS.

6. Habmionenne u3MeHeHHMs BHYTPEHHEH HSHEpruu Tena B pe3yibTare TeIlonepefadd u
paboThl BHEITHUX CHII.

7. HccnenoBanue sBlIeHUs TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsSiueit BOJIBI.

8. WccnenoBanue nporiecca uCrapeHusl.

9. OrnpeneneHre OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS

Onekmpuzayus men. J|Ba poja 3MeKTpUUECKUX 3apsiioB. B3aumopeiicTBre 3apsyKeHHBIX TEIl.

DnekTpuueckoe nojue. /Ipunyun cynepno3uyuu 1eKmpudeckux noeti (Ha KauecmeeHHOM YPOsHe).

Hocumenu snekmpuyeckux 3aps008. Onemenmapuulil d1exmpuyeckuil 3apso. Cmpoenue amoma.
[IpoBOIHUKY M AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

ONEeKTpUYECKUH TOK. Ycnosus cywecmeoeanus snekmpuyecko2o moka. VICTOUHUKH MOCTOSIHHOTO
TOKa. JIeHCTBUS DIEKTPUUECKOro TOKa (TEIIOBOE, XMMHMUYECKOE, MArHMTHOE). JNeKmpuuyecKuii mox
8 JHCUOKOCMAX U 2a3AX.

PabGora ¥ MOLIHOCTH 3JIEKTPUYECKOr0 TOKA. 3akoH [[coyns—J/lenya. Onexkmpuueckue yenu u
nompebumenu 21eKmMpu4ecKoli dSHepauu 6 Ovimy. DnekTpudeckas uenb. Cuina Toka. DJIEKTpHUECcKOoe
HanpspkeHue. ConpoTUBJIEHHE NPOBOAHUKA. YOenbHoe conpomusnenue eewecmea. 3akoH Owma ans
yudactka nenu. [locnenoBarenbHoe U mapamuiebHOE COEIMHEHNE IPOBOAHUKOB. Kopomkoe 3ambikanue.

[ToctositHHBIE MarHuTHL. B3anMopelicTBUe MOCTOSIHHBIX MarHuToB. Maenumnoe none. Maenummnoe
none 3emnu u e2o 3Hauenue Ons KHcusHu Ha 3emne. Onvim Opcmeda. Maenumnoe none 31eKMPULECKO20
moxa. Ilpumenenue snexkmpomacHumos ¢ mexuuke. /leticmeue MacHUmMHO20 NoOJisl HA NPOBOOHUK C MOKOM.
Dnexmpoosucamensy nOCMOAHHO20 MoKa. Hcnonv3oganue snekmpoogucameneii 6 MeXHUYecKux ycm-
POUCMBax u Ha Mmpancnopme.

Onwvimer @apaoes. HAenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya. Snexmpozenepamop.
Cnocobvt nonyuenus s1eKkmpudeckou 3Hepeuu. DIEKTPOCTAHIIMA Ha BO30OHOBJISEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu
DneKkTpuszanus Ted.

JIBa posa aeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY ¥ AUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIUHUHI 3JIEKTPUYECKOIO OIS,

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

0. DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

11. I"a30Bblii pa3psa.

HBoo~NooOR~WNE



12. W3mepeHue cuibl TOKa aMIIEpMETPOM.

13. N3mepenne 3MeKTpUIECKOro HAMPSKEHUS BOJTBTMETPOM.

14. PeocraTt u Mara3us COnpoOTHBIIEHUM.

15. B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHie HEBO3MOXHOCTH Pa3/IeiCHHUs TIOIIOCOB MarHUTa.
17. MonenrpoBaHie MarHUTHBIX M1OJIEH MOCTOSTHHBIX MarHUTOB.

18. OmnbIT OpcTena.

19. MarnutHoe 1ose Toka. JJIeKTPOMarHur.

20. JleiicTBrE MarHUTHOIO MOJIS1 HA IIPOBOJIHUK C TOKOM.

21. DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

22. HccnenoBanue sBICHUS JIEKTPOMATHUTHOW WHIAYKIIHH.

23. Omnbiter @apanes.

24. 3aBUCUMOCTh HAIIPABICHHS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHSI.
25. DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

DponmanvHole 1ab60pamopHvie padomvl U ONbvIMbL

OnbITHI 1O HAOTIOIEHUIO ANIEKTPU3ALUU TNl UHAYKIHUEH U MPU COTPUKOCHOBEHHUU.
WccnenoBanue neCTBUS JIEKTPUUECKOTO OISl HA TPOBOIHUKH M TUAJICKTPUKH.

COopka 37eKTpUUYECKOil LIeTIH U U3MEPEHHE CUIIBI TOKA B €€ pa3InYHbIX y4acTKax.
HN3mepenue HanpszKeHUs HA PA3JIMYHBIX YYACTKAX YJIEKTPUYECKOH LelHu.

HN3mepenne cuiIbl TOKA U €r0 PeryJiMpoOBaHNie PeoCTATOM.

HN3mepenue conpoTUBJ/IEHUs] MPOBOIHUKA MPU MOMOIIM aMIlepMeTpPa U BOJLTMETpPa.
Onvimsl, 0emMoHcmpupyouue 3a8UCUMOCb INeKMPULECKO20 CONPOMUBTIEHUSI NPOBOOHUKA
om e20 OUHbL, NAOWAOU NONEPEUHO20 CeYeHUsl U Mamepuad.

NoakowhE

8. Ilposepka npasuna ciosiceHus HANPAXCeHUll Npu Nocie008amenbHOM COeOUHEHUU O08VX
Dpe3uUcmopos.

9. IIposepka npasuna 015 cunvl moxa npu nApaiebHOM COeOUHEHUU Pe3UCTOPO8.

10. Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILErO Y€pe3 JaMIIOUKy, OT HAIpPsDKEHUs Ha
HEH.

13. HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

14. W3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MArHUTOB MPHU UX O0BbEIMHEHUU U Pa3IEICHUN.

15. HccnenoBanue JeNCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbl B3aWMOJEWUCTBUS KaTyIIKU C TOKOM H
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUS TOKA B KaTYyILKE.

17. W3ydeHue aefcTBHUSI MArHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM.

18. U3zyuenue pabomul 21ekmpoosuzamerns.

19. N3mepenne KII/] a5ekTpoaBrUraTebHOM YCTaHOBKH.

20. OneITbl 1O MCCIENOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOM WHIYKIUU: HCCIIEJOBaHHE

N3MEHEHHH 3HAaUeHUA 1 HaIpaBJICHHUA WHAYKIIUOHHOT'O TOKaA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexannyeckoe paBwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXAHUUYECKOT0 JIBHKEHUS. PaBHOMEpHOE NpsAMOJIMHENHOE ABWXKEHUE. HepasHomepHoe npsamonuHeliHoe
osuoicenue. CpeTHSS U MCHOBEHHASL CKOPOCHb Meld NPU HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pagnoyckopennoe npamonunetinoe osudxcenue. CBo0oHoe naaenue. Onvimol 1 anunest.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBbiii 3akoH Hprorona. Bropoint 3axkoH Hsrorona. Tperunt 3akoH HerotoHa. [lpunyun
cynepnosuyuu Cul.



Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpeHusi CKOJIbIUCEeHUS, CUNA MpeHus NOKOA,
opyeue 8uobl MpeHusl.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHE CBOOOIHOrO majueHus. /Jleudicenue
ninanem soxpye Connya (MC). Ilepsas kocmuueckas ckopocmo. Hesecomocmo u nepezpy3sxu.

PaBHoBecue marepuanbHOU TOUKH. Ab6conomno meépooe meno. Pasnosecue meépooco mena c
3axkpenniénHoll ocvro epaujeruss. MOMEHT cuibl. LJenmp msocecmu.

Nmnynse tena. HMzmenenue umnyivca. Umnyavce cunvl. 3aKOH COXpaHEHUsI UMITyJbca. PeakTuBHOE
nemwkenue (MC).

Mexanuueckasi pabota 1 MOITHOCTh. PaboTa cui Tskectu, ynpyeocmu, mpenus. Céa3b dHepauu u
pabomesi. 1loTeHnnanbHas YHeprusl Tejia, MOJHATOr0 HaJ MOBEPXHOCTHIO 3eMIu. [lomeHyuanvras sHepaus.
corcamoti npyorcunvl. Kunernueckass sHeprus. Teopema o KuHemuueckou SHepeuu. 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPTuu.

Hemoncmpayuu

1. Habmroienne MexaHu4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHue nyTel U TPaeKTOPUN JBUKEHHS OJJHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX
TEJI OTCYETA.

3. H3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

4. HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

S. Habumronenue ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. Habmionenne MexaHMYeCKHX SIBJICHUM, MPOUCXOAAIIUX B cucteMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl Tella U ISUCTBYIOIIEH Ha HETO CHJIBL.

8. Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEUCTBUH TEJL.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya nMIrynbca npu B3aUMOJICHCTBUM TEIL.

11. [TpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHue UMITyJbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBUH.

14. Habmtoienue peakTHBHOTO IBHKEHUS.

15. CoxpaHeHne MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM A ICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTUH IIPHU IBHKEHUU TeJla O] IEHCTBUEM IIPYKUHBI.

DponmanvHole 1ab60pamopHvie padomvl U ONbvIMbL

1. Koncmpyuposanue mpaxma 0na paszeona u OanbHeluleco0 paGHOMEPHO20 OBUNCEHUs
WapuKa Uiy menexicKu.

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBXKEHHMS Opycka MM JBWXXEHHMS LIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHue YCKOpPEHHs Tela IPU PAaBHOYCKOPEHHOM JIBJKEHUM I10 HAKJIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JIBHXKEHHMU 0e3
Ha4yaJbHOU CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHSI OT CHJIbI HOPMaJIbHOTO JaBJICHHUS.

6. Onpenenenne ko3P uimeHTa TPEHUS CKOIBKECHHUS.

7. Omnpenenenne KECTKOCTU PY>KUHBI.

8. Onpenenenne paOOTbl CHJIBI TPEHUS TNPU PABHOMEPHOM JBIXKEHHHM Tela IO
TOPU30HTAJILHOM TOBEPXHOCTH.

9. Omnpenenenne paboThl CHIIBI  YIPYrocTH TMPH MNOABEME Tpy3a C UCHOJIb30BaHUEM
HETOABI)KHOTO U TOABHKHOTO OJIOKOB.

10. W3ydeHne 3akoHa COXpaHEHUsI SHEPTUU.

Pa3nes 9. Mexannveckue Koy1e0aHusl M BOJIHBI

KonebarenbHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUN: IEpPHOJI, YaCTOTa, aMILTUTYAA.
Mamemamuueckuii u npyscunnlii masmuuxu. Ilpeepawenue snepauu npu KoiedamenbHOM 08UNHCEHUU.

3aryxatomue Konebanus. Beinyxennsie konedanus. Pezonanc.



Mexanunueckre BoaHbl. CBOMCTBAa MEXAaHUYECKUX BOJIH. [Ipo0onbHble U nonepeunvie oaHbl. [nuna
80JIHbL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue 601HbI 8 MEEPOOM meile, CelcMUyecKue 80JHbl
(MC).

3ByK. I pomkocms 38yka u esicoma mona. Ompaoicenue 38yka. Ungpassyk u yiempazeyx.

Hemoncmpayuu

1. Habmroienue xonebanuii Tei moj 1eHCTBUEM CHUIIbI TSXKECTH U CUJIbI YIIPYTOCTH.

2. Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

3. HabGnronenue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHCA.

4. PacripocTpaneHne mpoJ0abHBIX U MONIEPEYHBIX BOJH.

5. Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHUYECKHI1 pe30HaHC.

DponmanvHsle 1ab6opamopHvle padomvl U ONbLIMbL

1. Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

2. Omnpenenenne 4acTOThl U TMepUOJA KoJieOaHW MPYKUHHOTO MAasiTHUKA (271eKMpOHHAA
oemoncmpayus).

3. HccnenoBanne 3aBUCHUMOCTH IEpPHOJAa M YacTOThl CBOOOJIHBIX KOJ€OaHUN HUTSAHOTO
MasiTHUKA OT €ro JJINHBI.

4. HccnenoBanue 3aBUCUMOCTH MEepUOJia KoiaeOaHui MPYKMHHOTO MasgTHHUKA OT MaccChl rpy3a
(371eKmpoHHaA 0emoHcmpayu).

5. [TpoBepka HE3aBHUCUMOCTH Tepuoja KojeOaHui rpys3a, MOJBEHICHHOTO K HUTH, OT MAacChI
rpysa.

6. OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MeproJia KoieOaHUu MPY>KMHHOTO MasiTHUKA OT
MAacChI TPy3a U )KECTKOCTH MPYKUHBI.

7. H3mepeHne ycKopeHus CBOOOIHOTO NMAACHHUS (21eKMPOHHAA 0eMOHCIMPAUU).

Pa3nes 10. Di1eKTpOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI

ONEKTPOMarHuTHOE TMoJe. ODJIEKTPOMAarHuTHbIE BOJHBL. (Ceoticmea 31eKmpoMACHUMHBIX GOJIH.
LIxana snekmpomaznumuulx 601H. Fcnonvzosanue 31eKmpomMacHUmMHbIX 601H 0] COMOBOU CEA3U.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolIHOBEIE CBOCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBolicTBa CBETA.

@Dponmanvhsie 1abopamopnvle’ padomol u onvimor*

1. N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TeneoHa.

N3yyenue sABIE€HUN dJI€KTPOMArHUTON UHIYKIUU.

Pa3nen 11. CBetoBble siBICHUS
JlydyeBag monenb cBera. Mctounuku csera. llpsamonuneunoe pacnpocmpanenue ceéema. 3ammeHust
Connya u Jlyner. OtpakeHue cBeta. [1nockoe 3epkano. 3axon ompasicenus ceema.
[Ipenomnenue cBera. 3aKOH NpeloMiieHUs cBeTa. [lonnoe 6HympeHHee ompadicenue ceema.
Hcnonv306anue noiHo2o 6HympenHe20 Ompadxicenusi 8 ONMmu4eckKux c6emosooax.
JIlunza. Xox myweil B nuH3e. Onmuyeckas cucmema ¢gpomoannapama, MUKPOCKONA U menecKkonda
(MC). I'naz kax onmuyeckas cucmema. bnuzopykocms u danvHozopkocme.
Pasnooicenue 6enoco ceema 6 cnekmp. Onvimol Hotomona. Cnoswcenue cnekmpanbHuIX Y6emos.
Hemoncmpayuu
[IpamonuHEHOE pacIpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tomy4yenue n300pakeHHid B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBO/I.
Xon yuelt B coOuparomeit JuHse.
XoJ 1yder B pacCenBaloOIIeH JIMH3E.
[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.
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9. [Tpuniun aeictBus goroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mozens riiasa.

11. Paznoxxenne 6eoro cBeTa B CIIEKT).

12. [Tomryuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

@ponmanshsle nadopamopHvie pabomul u OnbvIM b

1. HccnenoBanuie 3aBUCMMOCTH YIJla OTPAKEHHsI CBETOBOTO JIyuya OT yrijia MajaeHusl.

2. W3ydeHne XxapakTepuCcTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yrja IMPEJIOMJICHHS CBETOBOIO Jiyda OT yIJla TMaJeHus Ha
TPaHUILIE «BO3TyX—CTEKIIO.

4, [Tomy4yeHnue n300paskeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Onpenenenne (OKYCHOTO PACCTOSIHHSI W ONTHYECKOW CHIIBI COOHMPAIONICH JTUH3BI
(271eKmpoHHasn 0emoHcmpayus).

6. OMBITHI O PA3JIOKEHUIO OSJIOTO CBETA B CIICKTP (271€KMPOHHAA OEMOHCMPAUUL).

7. OneITEl MO BOCHPUATHIO 1IBETa MPEIMETOB NpU HUX HAOMIOJCHUH Yepe3 IBETOBHIC
(UIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUs

Onvimsl  Pezepghopoa w mnnanerapnas mozens aroma. Mopnenb atoma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmul.

PannoaktuBHOCTE. Anvgha-, bema- u eamma-uznyuenus. CTpOeHHE aTOMHOTO sapa. Hykiouwas
MoOenb amomno2o aopa. HMzomonwvi. Paduoaxmuenvie npespawjenus. Ilepuoo nonypacnada amomHuix
s0ep.

SAnepHble peakuuu. 3aKOHbl COXPAaHEHHUS 3apsI0OBOTO M MaccoBOro uucen. Peaxkyuu cunmesa u
oenenus s0ep. Uemounuku snepeuu Connya u 36é30 (MC).

Snepuas snepretuka. Jeticmsus paouoakmusHulx usiydenuil Ha xcugvle opeanusmol (MC).

Hemoncmpayuu
CreKTpbl U3JIy4eHHUs U TIOTJIOMICHHUS.

CIHeKTphl pa3IMYHBIX Ta30B.

CnexTp Bogopo/a.

Habmonenune tpekoB B kamepe BusbcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHUH.

Peructparus uzmydeHus MpUPOTHBIX MHHEPAIOB U TIPOTYKTOB.
d)ponmaﬂbnbte Jlabopamopmnsle padomvl u OnbviMbol

ok wdE

1. HccnenoBanne TPEeKOB: HM3MEpPEHHWE DSHEPTHH YAaCTHIBI 1O TOPMO3HOMY MyTH (IO
dororpadusam) (anekmponnas oemoncmpayus).
2. N3mepenne paanoakTMBHOTO (POHA (21eKMPOHHAA 0EMOHCMPAYUL).

IHoBTOpPUTEIBbHO-000011IA0 M MOYJIb
[ToBTOpUTENBEHO-0000IIAIOMINK  MOAYNb TpPEJHA3HAYEH JJIs CHUCTeMaTH3alMu U 0000IeHus
MIPEAMETHOTO COJIEPKAHMSI M OTIBITA IEATEIILHOCTH, TPHOOPETEHHOTO MPU U3YIEHUHU BCETO Kypca (DU3UKH.
IIpy n3ydyeHUM AAHHOTO MOAYJIS PEATM3YIOTCS M CHUCTEMATU3UPYIOTCS BUIBI JESITEIBHOCTH, Ha
OCHOBC KOTOpI)IX O6CCHe‘II/IBaeTC${ JOCTUXKCHUC HpeleeTHI)IX nu MeTaHpeﬂMeTHHX HHaHI/IpyeMBIX
pe3ynbTaToB o0yueHus, (GOPMHUPYETCs €CTeCTBEHHO-HAYYHAss TPAMOTHOCTh: OCBOGHHE HAyYHBIX METO/IOB
HUCCIICOO0BAHUA SIBJ'IeHI/Iﬁ HpHpO}ILI U TEXHHUKH, OBJIAJICHUC YMGHI/IHMI/I O6T)$ICH$ITI) q)nanecm/le SABJICHUA,
MIPUMEHSIS MOJTYyYEHHbIE 3HAHU, PENIATh 33Ja4l, B TOM YKCJIe KAaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIIMNIMATBHO JEATENIbHOCTHBIN XapakTep JAHHOIO pas3jena peaau3yercs 3a CY€T TOro, 4To
y4alyecs BBITOIHSIOT 3a/1aHHs], B KOTOPBIX UM MPEAJIaraeTcs:
Ha OCHOBE MOJYYEHHbIX 3HAaHUH PaclO3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKHUE SBJICHUS B OKpYXKarollen
MIPUPOJIE U MIOBCEAHEBHON KU3HU;
WCITOJIB30BaTh IO/ PYKOBOJICTBOM II€/Iarora Hay4YHbIE METOIBI UCCIICIOBaHUs (PU3NUECKUX SBICHHM, B TOM
YUCJIC OJIs1 HpOBepKI/I THUIIOTE3 U HOJIY‘-IGHI/ISI TeOpeTI/I‘-IeCKI/IX BBIBOJAOB,
OOBSCHATH C OMOPOM HAa JAMAAKTHYECCKHN MaTepHuasi Mociie OOCYXICHHUS C IEJaroroM HayYHbIE OCHOBBI
HanOoJiee BaXKHBIX JOCTHMIKEHUI COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTHYECKOTO HCIOIb30BAHUS



Pa3JIMYHBIX UCTOYHUKOB YHEPIUM HA OCHOBE 3aKOHA INPEBpALICHUSA U COXPAHCHUS BCEX U3BECTHBIX BHUJIIOB
JHEPIUU.

Kaxnas u3 TeM AaHHOTO pas3jiena BKJIIOYAeT 3KCIIEPUMEHTAIbHOE HMCCIIEA0BaHUE 000O0IIA0IIEro
XapakTepa Ha YCMOTpPEHME Ilearora M IpH ero noMmomwu. Pasgen 3asepuiaercsd NpoOBEACHHEM
JMarHOCTHYECKON M OLIEHOYHOU paboThl 32 KypC OCHOBHOM ILIKOJIBI.

ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUEBHOI'O ITPEJIMETA «®PU3UKA» HA YPOBHE
OCHOBHOI'O OBILET'O ObPA30OBAHUA

B nenom pesynbratel ocBoeHust oOygatonumucs ¢ 3[1P ygeOHoro mpeamera «DPu3uKay TOIKHBI
COBMAJIaTh C pe3yJIbTaTaMu IPUMEPHO pabouell mporpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHusl.
Haubonee 3HaYMMBIMU SIBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIMs K 00y4EHUIO U LIeJIeHANPaBICHHON T03HABATEIbHOM esITeIbHOCTH;

YCTaHOBKA Ha OCMBICJIEHHE JIMYHOTO OIBITA, HAOMIOEHHUH 32 PU3NUYECKUMU SKCIIEPUMEHTaMU;

YCTAaHOBKA HA OCMBICICHHE pe3yJbTaToB HAOMIONEHUN 3a HPUPOJHBIMM U TEXHOI'€HHBIMU
SBJICHUSIMU C MO3ULUN (PU3HUECKUX 3aKOHOB;

CHOCOOHOCTh OILICHHMBATh IPOUCXOMALIME HM3MEHEHUS U MX IOCIeACTBUS; (opMyaupoBaTh U
OLICHUBATh PUCKH, (HOPMHUPOBATH OTIBIT;

HOBBIIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITeIbHOCTh (IIPU COBMECTHOM
BBITIOJTHCHUH JTA0OPATOPHBIX MPAKTUIECKUX PadoT);

yYMEHHUE pa3inyarh ydeOHblE CHUTyallMd, B KOTOpbIX yuwamuiics ¢ 3IIP moxer nelcTBOBaTh
CaMOCTOSITENIHO, M CUTYalldH, TJI€ CIEAYyeT BOCIOJB30BATHCSA CIPABOYHON HH(OpPMAIMEH W APYrHMHU
BCIIOMOTaTeJIbHBIMU CPEICTBAMU;

CHOCOOHOCTh MPUHUMATh PEIICHUE B JKU3HEHHOW CHUTYyallMM Ha OCHOBE IepeHOca MOJY4YEHHBIX B
xoJie 00yueHHUs! PU3NYECKUX 3HAHUN B aKTyaJIbHYIO CUTYaIUIO;

CHOCOOHOCTh COOJMIO/IaTh B TMOBCEJHEBHON KM3HM MpaBWila JUYHOW O€30MacHOCTH Ha OCHOBE
NOHMMAaHUA (PU3NYECKUX SIBJICHUN U 3HAHUS 3aKOHOB (PU3HKH;

yYMEHUE KPUTHYECKH OLIEHUBATh IOJYYEHHYI0 OT coOeceHHMKa WH(pOpMAalHI0, COOTHOCS €€ CO
3HaHUEM (PU3MUECKUX 3aKOHOB;

CHOCOOHOCTh MepeaaTh CBOM COOOPAKEHMsI, YMO3AKIIIOUEHHS TaK, YTOOBI OBITh MOHSATHIM JIPYTUM
YeJI0BEKOM;

a/IeKBaTHOCTh MOBE/ICHUS 00YUalOIIEerocsi ¢ TOUKH 3pEHHsI ONACHOCTH MJIM 0€30MacHOCTH Uis ce0st
WIH JUTs1 OKPYXKAIOLIHNX;

YBa)XCHHE K TPYAY U pe3ybTaTaM TPYJOBOH AESITEIBbHOCTH;

yrayOieHne NpeaCTaBIeHUM O LEIOCTHOW KapTMHE MHUpPAa Ha OCHOBE NPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAaHUU U IPAKTUYECKUX YMEHUH.

METANPEAMETHBLIE PE3YJIbTATDBI

Osnadenue ynugepcanibHoIMu y4eOHbIMU NOZHAGAM ENIbHBIMU 0ClICHBUAMU:

BBISIBJISITh IPUYHHBI M CTIEICTBUS MPOCTHIX (PU3UUYECKUX SIBICHUN;

onpenensats (¢GuU3NYECKUEe TOHATHS, Cco37aBaThb O000OIIEHHUs, YCTaHABIMBATh AHAJIOTHH,
KIIACCU(UITUPOBAThH, CAMOCTOSATEIHHO BHIOUPATh OCHOBAHUS U KPUTEPHUH TSI KJIaCCU(DUKAIIUU, UCTIONB3YSI
CIIPaBOYHYI0 HMH(POPMAIIMIO ¥ OMHUPAsCh HA aTOPUTM yUEOHBIX JIEHCTBUIA;

yCTaHaBIWBATh  MPUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTH  JIOTMUECKOE  PACCYXKICHUE,
YMO3aK/II04eHue (MHIYKTUBHOE, AEIYKTUBHOE, MO aHAJOIMM) M JeNaTh BbIBOJBI IMOJ PYKOBOACTBOM
nejarora;

UCKaTh WIM OTOMpaTh WMH(OPMALMIO WM [aHHBIE W3 HCTOYHUKOB C YYETOM MPEIOKEHHON
yueOHOI 3a/1a4¥ U 3aJJaHHBIX KPUTEPHUEB.

CO3/1aBaTh, NMPUMEHATh U MPEOOpPa3OBbIBATh 3HAKU U CHMBOJBI, MOJIEIM M CXEMBI JUIS PELICHUS
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4;



C TMOMOIIBIO MEAarora WIW CaMOCTOSTEIbHO MPOBOAMTH OIBIT, HECIOKHBIM AKCIEPUMEHT I10
YCTaHOBJICHUIO OCOOCHHOCTEHN (hM3UIECKOTO OOBEKTA UITH SIBIICHHS;

npeoOpa3oBbIBaTh HH(POPMALIKIO U3 OJTHOTO BUAA B APYTroOM (TaOIUILy B TEKCT U TIp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3MUECKUX SIBIEHUI M MPOLECCOB, UCIONb3Ys AJITOPUTM YyUEOHBIX
JEHCTBHM.

Ognadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OClCIMEUAMU:

OCO3HAHHO HCIOJB30BATh PEUEBHIC CPEACTBA B COOTBETCTBHHM C 3aJaueii KOMMYHHUKAIUH IS
BBIPA)KEHUS CBOMX MBICIIEH U MOTPEOHOCTEN /171l IJIAaHUPOBAHUS CBOCH eSATEIbHOCTH;

OpraHu30BBIBaTh yueOHOE B3aMMOJICHCTBHE B Tpymie (ONpenesiarh OOIue Ielu, paciupeneisiTh
pOJIM, JOrOBapUBATHCS PYT C IPYIOM U T. [I.).

IeJICHANPAaBICHHO UCIOIb30BaTh HH(POPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH, HEOOXOAUMBIE
JUIs pelIeHnsl y4eOHBIX U IPAKTUYECKUX (PU3UUECKUX 3a]ay;

OpPraHU30BBIBaTh YUEOHOE COTPYAHMYECTBO U COBMECTHYIO JCSTEIbHOCTh C YUYUTEIEM U
CBEpCTHUKAMHU B IIpoliecce 3aHATUN (HU3UKOM.

Ognadenue ynugepcanvHolMu y4eOHbIMU PeYSIAMUSHBIMU OCUCHEUAMU:

IOHUMAaTh IIeJIM €CTECTBEHHOHAYYHOro OOyueHMs, CTaBUTh U (GOpMyJIUpoOBaTh i ceOsl HOBBIE
3aauu B yueOe U O3HABATEIBHOM e TEIbHOCTH;

oOHapyKuBaTh U (POPMYIMPOBATH yUEOHYIO ITPOOIIEMY, ONPEAEIIATh 1IeJb YUeOHOM! 1eATeIbHOCTH;

CaMOCTOSITENIFHO WM C TIOMOIIBIO YYUTENS TUIAHUPOBATh ITYTH JOCTIIKEHUS Leel B (PU3NIECKUX
9KCHEPUMEHTaxX, B TOM YHCIE albTepHATUBHbIE, OCO3HAHHO BbIOMpPaTh Hanbosee 3¢ (HeKTUBHbIE CIIOCOOBI
peleHus yaeOHbIX U MO3HABATEIbHBIX 3a/1a4;

COOTHOCHTb CBOM IIPAKTHYECKHE JEMCTBUSA C IUIAHUPYEMBIMU pE3yJlbTaTaMM, OCYILECTBIATh
KOHTPOJIb CBOCH NIEATENILHOCTH B MPOIECCE NOCTHXKEHUS pe3ysIbTara, ONPEACsITh CIIOCOOBl ACUCTBUI B
paMKax HpeUIOKEHHBIX YCIOBMM M TpeOOBaHUIl, KOPPEKTUPOBATb CBOM JIEHCTBHS B COOTBETCTBHU C
WU3MEHSIOIIENCS CUTYaluen;

NPaBUIBHOCTH BBIOJHEHHSI SKCIIEPUMEHTAIbHOW yueOHO! 3a/1auM, COOCTBEHHBIE BO3MOKHOCTH €€
peLIeHHUS;

BJIaJICHNE OCHOBAaMH CaMOKOHTPOJIS, CAMOOILIGHKH, TPHHATUS PEIMIEHHH W OCYIIECTBICHUS
OCO3HaHHOT'0 BHIOOPA B yueOHOM U MO3HABATEIbHOMN 1EATEIILHOCTH;

JIaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlU! U TpeajiaraTh IUIaH €e N3MEHEHMS,

HpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH peIlIeHUH yueOHOI 3a1auu;

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIbTATbBI

TpeOoBaHuss K NpeAMETHBIM pe3yJbTaTaM OCBOGHHMs Y4eOHOro mnpeaMera «Pusnkay,
pacnpeae/ieHHbIe 110 rogamM 00y4eHHs

PesynbraTel mo rogam (GpopMynupyroTcs Mo NPUHLIUIY 100aBIeHHUS HOBBIX PE3YJIbTaTOB OT roja K
roxy (pe3yapTaTbl OUYEPEIHOTO ro/la MO0 YMOTYAHUIO BKIIOYAIOT PE3yJIbTaThl MPEAbIAYIINX JIET).

7 KJIACC

[IpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
oOyJaromuxcsi yMeHHi:
OpUEHTUPOBATLCS B TIOHATUSAX M OMEPUPOBATh UMHU Ha 0a30BOM YpOBHE: (PH3UYECKHE U XMUMHUYECKUE
SIBIICHUSI, HAOMIOJIEHUE, HKCIEPUMEHT, MOJENb, TUIIOTe3a; EIWHUIBI (U3MUYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSHHSI BEIIeCTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE); MEXaHUIECKOE IBIKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPASKTOPHs, paBHOACHCTBYIOMAs cui, aedopmarius
(ympyrasi, IacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbI, C OTIOPOM Ha TUIAKTHUECKUI MaTepual
pasznmuuath siBieHUs (IudQy3us; TEIIOBOE [BHKEHHWE YACTHUIl BEIIECTBA; PAaBHOMEPHOE JBHIKEHHE;
HEpaBHOMEPHOE JBW)KCHUE, WHEPIUS; B3aMMOJCHCTBUE TEI, pasHogecue meeépobix mei ¢ 3aKpeniéHHou



0Cbl0 8pawyeHus; Iepeaaya 1aBjaeHns TBEPIAbIMU TEIaMu, )KUIKOCTAMU U Ta3aMu; aTMoc(epHOe TaBICHHE;
IUIaBaHUE TeJ; IMPEBpAILEHUs] MEXaHWYECKOM 3HEPruM) IO OMMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3WYECKOe SBJICHUE, TMOCIe NPeABAPUTEIHLHOTO
00CYXJIEHUS C [Ie1arorom;

pacro3HaBaTh MPOSABICHHE H3YYEHHBIX (HU3MUECKUX SBICHHH B OKPYXAlOIIEM MHpE, B TOM YHCIE
¢u3uueckue SBICHUS B MPUPOJE: MPUMEPHI JBMXKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKUBOH M HEXHBOMN
IpUpOie; NecTBUE CUJIbI TPEHHs B IPUPOAE U TEXHUKE; BIMSHHUE aTMOC()EpPHOro JIaBiE€HUs Ha KUBOU
OpraHM3M; IIJIaBaHUE PbIO; pplUaru B TEJE YEJIOBEKA; IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA/PU3HAKN (DU3NUECKUX SIBJICHUH C IIOMOLIBIO IIE1arora;
OTHCHIBATh M3YYCHHBIC CBOWCTBA TEN U (PU3MUECKUE SBICHHS, HCIONIB3Ys (PU3HUECKUE BEIMYUHBI (Macca,
00BEM, IUIOTHOCTD BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH,
BEC TeJjla, CUJIa TPEHUs, laBjieHue (TBEPIOro Tena, AKHUJIKOCTH, I'a3a), BBITAIKUBAIOLIAS CUJIa, MEXaHWYeCKast
paboTa, MOIIHOCTH, IUICYO CHJIBI, MOMEHT CHJIbI, KOA(D(DHUIIMEHT MOJIE3HOTO JEHCTBUS MEXaHH3MOB,
KHHEeTHYeCKasl U MOTEHLUAJIbHAS 3HEPrusi) ¢ OMOpPOil Ha CXeMy; NPH OMUCAHUHU PACKPBIBATh (PU3UUECKUI
CMBICJI UCTIOJIB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €AUHUIIB (PU3NIECKUX BEIUYHH, HAXOOUMb (hopm)bl,
ceazvisaowue OaHHYI0 PU3UYECKYI0 GeIUYUHY C OPY2UMU GETUNUHAMU, CIPOUMb 2PADUKU U3YUEHHbIX
3aeucumocmelt usuyecKux eeluyur ¢ OIOPO Ha AUIAKTUYECKUN MaTepual;

XapakTepu3oBaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS U MPOLECCHI, UCHOJb3Ys MpPaBUiIa CIOXKEHUS CUI
(Bonb onHOM mpsMoOit), 3akon [yka, 3axon Ilackans, 3akon Apxumeoa, npasunio pagnosecus puvluaca
(bnoka), «3010moe Npasuio» MexaHuku, 3aKOH COXPAaHEHHS MEXaHWYECKOH SHEprHH; MPH ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3ANUCLIBAMb €20 MAMEMAMUYECKoe GblpadiceHue nod pykogooCmeom
neoazoea ¢ 0ocyxicoenuem niana pabomol,

OOBICHATh (PU3NYECKHUE SIBJICHMS, NPOLECChl W CBOMCTBA Tel, B TOM YHUCJIE€ U B KOHTEKCTE CHUTyallUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: IpU IOMOLIM IEAAarora BbIABIATH NPUYMHHO-CIIECICTBEHHBIC
CBSI3M, CTPOUTb OOBACHEHME M3 1—2 JOTrMYECKHX IIaroB ¢ OHNOpoll Ha 1—2 M3y4yEeHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pelaTh TUIOBbIE pacUETHBIE 33/1a4u B 11eHCTBUE C ONOPOM Ha alrOpUTM, MPEABAPUTENBHO pa300paHHbII
COBMECTHO C M€IaroroM, MCHOJb3ysl 3aKOHbl U (DOpPMYIbI, CBS3bIBAIOLINE (PU3NYECKHE BEJIWYMHBI: Ha
OCHOBE aHajiM3a YCIOBMsS 3aJ]audl 3allMChIBaTh KPAaTKOE YCIOBHUE, MOJCTABIATh (PU3NYECKHE BEIMYMHBI B
dopMysibl M IPOBOAMUTH Pacu€Thl, HAXOJAUThH CIIPABOYHBIE JIaHHBIE, HEOOXOAMMBIE NJIsl pelIeHHs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOM (prU3nuecKoil BETNUNHBI,

pacno3HaBaTh HIPOOJIEMBbI, KOTOPbIE MOKHO pELIUTh MHpPU TMOMOIIM (PUIUYECKHMX METOA0B I0OCIE
IpeBapUTENLHOTO OOCYXKJIEHHMS C IelaroromM; Npu IMOMOLIM IeJarora B OINUCaHUM MCCIEIOBaHUS
BBIJICJIATH IPOBEPAEMOE MPENIONOKEHHE (TUIIOTE3Y), C OTOPOM HAa TUAAKTUYECKUH MaTepuall pa3inndarb U
MHTEPIIPETUPOBATh MOJYyYEHHBIH Pe3ysIbTaT, HAXOAUTh MOCJIEe OO0CYXAECHUS C MEeJaroroM OmHuOKH B XOJe
OIBITA, IENIATh BBIBOJBI 110 €70 PE3yJIbTaTaM;

YMETh HaXOJUTh C HCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI MO HAOIIOJIEHUIO
¢u3nueckux SBICHUN WM (QU3MUECKUX CBOMCTB Tel: (hOpMyaupoBaTh MpOBEpSEMblE MPEINOI0KEHNU,
coOuparh yCTaHOBKY W3 MPEUIOKEHHOTO 00OpYyI0BaHMUS C OMOPOM HAa CXEMY, 3allHChIBAaTh XOJ OIbITa U
(dbopMynHpOBaTh BHIBOJIBI 10T PYKOBOACTBOM I1€Jarora;

BBIMOJHATH MpPsIMble M3MEPEHUsl PACCTOSHUS, BPEMEHH, Macchl Teia, 00b&Ma, CHIIBI U TEMIIEpaTyphl C
UCIIOJIb30BaHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB C OMOPOIl HA aJrOPUTM; 3aMUCHIBATh MOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHUIA;

MPOBOJAMTH COBMECTHO C TI€1aroroM UCCiIeI0BaHUE 3aBUCUMOCTH OJIHON (PM3NYECKOM BETUYHUHBI OT APYTOi
C UCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUI (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHKYILIETOCS Tejla OT BPEMEHU
JBYDKEHUS Tela; CUlbl MpeHus CKObHCeHUs Om 8eca meid, Kauecmea oopabomku nogepxHocmell mein u
He3a8UCUMOCIU CUbl MPEHUs Om RNIOWAOU CONPUKOCHOBEHUS MeN; CUlbl YHPYeoCmu Om YOJIUHEHUs
NPYACUHBL; 8bIMATKUSAIOWEN CUNbL OM 00bEMA NOSPYIHCEHHOU Yacmu meaa u Om HIOMHOCIU HCUOKOCHU,
€€ He3a8UCUMOCIU OM NAOMHOCMU Meld, Om 21YOUHbL, HA KOMOPYIO NOSPYICEHO MENOo, YCI08UU NIABAHUS
mej, ycio6uil pagHosecus pviuaza u 010K08); o PyKOBOACTBOM I€larora y4acTBOBaTh B IUTAHUPOBAHUH
y4eOHOr0 UCCIIeI0BaHMs, COOUPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEAYs MPEUI0KEHHOMY IUIaHy,



¢uKCUpoBaTh pe3yibTaThl MOJYYCHHOH 3aBUCUMOCTH (U3WYECKHX BEIWYMH B BHJIC MPENIOKECHHBIX
TaOIMI U TpaUKOB, AETATh BBIBOABI 10 pE3yJIbTaTaM HCCIIEIOBAHHUS;

COOTHOCHTb KOCBEHHBIC M3MEpEHHs (PM3NYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA >KUIKOCTU M TBEPAOTO
TeNa; CWila TPEHUs CKOJBXKEHHUS; JaBJIEHUE BO3[yXa; BBITAIKUBAIOLIAs CUia, JEWCTBYOLlas Ha
HOrPYKEHHOE B >KUIKOCTh TeN0; KOAX(PGHUIMEHT IOJIE3HOTO IEHCTBHUS IMPOCTHIX MEXaHU3MOB), CIEAys
NPEUIOKEHHONW HWHCTPYKLMHU; TPU BBHIMOJHEHMH HM3MEPEHHMU O]l PYKOBOJCTBOM IieJarora coOuparhb
9KCHEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUUCIIATH 3HAUEHHE HCKOMOH BEJIMYUHBI;

coONrofaTh TpaBWia TEXHUKH OE30MaCHOCTH TpHU paboTe ¢ JIadopaTOpHBIM OOOPYIOBAHHEM IIOCTE
IpeIBapUTEILHOTO 00CYXICHUS C NEIarorom;

COIIOCTABJISITh IPUHIUIIBI IEHCTBUSI TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETD,
cooOuIarmecs: cocypl, 6apoMeTp, pplyar, MOABHKHBIA M HENOJBY)KHBIA OJIOK, HAKJIIOHHAs IUIOCKOCTh C
OIIOpOM Ha IUJAKTUYECKUI MaTepuall;

XapakTepu3oBaTh IPUHLUIBl JEHCTBUS HU3YyYCHHbIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB IIOCIE
IpeBapUTEILHOIO OOCYX/IEHHUS C IEearoroM ¢ ONOpOH Ha MX OMMCAaHUs (B TOM YHUCIE: MOALIMITHUKHY,
YCTPOMCTBO BOJOIPOBOAA, IMIPABIMUECKUN ITPECC, MAHOMETP, BBICOTOMED, ITOPLIHEBONM HACOC, apeOMETP),
UCNONb3Yysl 3HAHHUA O CBOMCTBAX (U3MUECKUX SBJIEHUN U HeoOXoAuMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI / HAXOIUTh UHPOPMALIMIO O MPUMEpax MPaKTHUECKOT0 MCHOIb30BaHUS (PU3MUECKHX
3HaHUI B TOBCEJHEBHOW JXKM3HU JUIsl oOecredeHus Oe30macHOCTH MpH OOpalleHHH ¢ HpudbopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHUS 3/10POBBS U COOJIIOACHUSI HOPM SKOJIOTUYECKOTO MTOBE/ICHHS B
OKpy’Karolel cpene;

OCYILIECTBIIATH C MOMOMIBIO IleAarora 0T0Op UCTOUHUKOB HH(opManuu B cetu IHTEpHET B COOTBETCTBUH C
3aJJaHHBIM [OMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUU U MyTEM CpaBHEHHs pPa3JIMYHbIX
UCTOYHUKOB BBIJICIATH HMHPOPMALMIO, KOTOpas SBISAETCS TNPOTUBOPEYMBOM MM MOXET OBITh
HEJI0CTOBEPHO;

UCIIOJIb30BaTh IpPU BBIIOJHEHUM YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO JIUTEpaTypy (U3HUECKOTo
CoJIep’KaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BIajeTh NpuéMaMu KOHCIEKTUPOBAaHUS
TEKCTa, mpeoOpa3oBaHus HH(MOPMAIIUHN U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh IO pyKOBOJICTBOM Iieiarora ¢ oOCyKJI€HUEM IulaHa paOOThl KpaTKHWE MUCbMEHHBIE U YCTHBIE
COO0O0I1IeHUsI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu GU3NYECKOT0 COACpKaHUs, B TOM YHCIIE yOIMYHO
JienaTh KpaTKue COOOLIeHUs O pe3yJbTaTax MPOEKTOB WM y4eOHBIX MCCIEIOBaHMUN; MPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBbI TMOHATUHHBIA ammapar Kypca (U3MKHM, COMPOBOXKIATh BBICTYIJIEHUE
IpEe3EHTalNEH;

IpHU BBIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEJOBAaHMM M0/ PYKOBOJACTBOM II€arora pacupeleisTh
00s13aHHOCTH B I'PYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMU 3aJla4aMH, CIECIUTHh 3a BHIIOJHEHUEM IlJIaHA
NeMcTBUHM, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJA B JEATEIbHOCTb TPYIIBl; BBICTpaUBaTh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, YYUTHIBASI MHEHHUE OKPY)KAIOIIHX.

8 KIIACC

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YypOBHE [JOJKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
00yYaromuxcst yMeHU:
OpPHEHTHPOBAThCS B MOHATHSAX M OMEPUPOBaTh MMH Ha 0a30BOM ypOBHE: Macca M pa3Mepbl MOJICKYJ,
TCIIJIOBOC JBUKCHHUEC AaTOMOB W MOJICKYJ, arpe€ratHbl€ COCTOAHHUSA BCIICCTBA, KPHUCTANIMYECCKUC H
amop(HBIe Tella, HACBIIICHHBIH W HEHACBHIIICHHBIN Nap, BIaXHOCTh BO3/yXa; TEMIIEpPaTypa, BHYTPEHHSSA
9HEPIHsl, TEIUIOBOH JABHUTATENb; 3JIEMCHTAPHBIN JIEKTPUUSCKUN 3apsii, dJIEKTPUUECKOE TI0JIe, TIPOBOJHUKA
" IUSJICKTPUKH, MMOCTOSIHHBIH BHGKTpI/I‘-IeCKI/Iﬁ TOK, MAaroHuTHOC II0JIC,
pa3nuyaTh SBICHUS MOCIIE PEIBAPUTEIILHOTO OOCYXKICHUS C TIearoroM (TEIUIOBOE pacUIMpEeHHe/CKaThe,
TeIIonepeiada, TEIIOBOe PaBHOBECHE, CMAuMBAaHUE, KAIMJUISPHBIC SIBICHUS, HCIapEHHE, KOHIACHCAIHS,
TUTaBJICHUE, KpUCTANIM3alus (OTBEpACBaHKE), KUTICHHE, TeIuIonepeaada (TerIonpoOBOIHOCTh, KOHBEKITHS,



U3JIY4EHHUE); IIEKTPU3aLUsl TeJ, B3aUMOJCHCTBUE 3apslOB, NEHCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO TIOJII HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs WHAYKIHS) MO ONHMCAHUIO HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh ¢ TOMOIIBIO MIEIarora MposBICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUH B OKPYXAIOIEM MHpE,
B TOM 4uclie (U3UYECKUE SBICHHS B IMPUPOAE: MOBEPXHOCTHOE HATSHKCHHE M KANWUISPHBIC SBJICHUS B
npuposie, KpUCTAUIBl B mpupoae, usnydeHue ConHIa, 3aMmep3aHue BOJOEMOB, MOpPCKUE OpH3BI,
o0pa3oBaHUe POCHI, TyMaHa, UHEs, CHETa; dJIEKTPUUECKUE SBJICHUS B aTMOc(epe, EKTPUIECTBO JKUBBIX
OpPraHU3MOB; MAarHUTHOE MoJie 3eMJIU, JIpei] MOIIOCOB, POJIb MArHUTHOTO TMOJS IS JKU3HH Ha 3emie,
HOJISIPHOE CHSIHUE; MPH 3TOM IEPEBOAUTH MPAKTHUYECKYIO 337ady B Y4eOHYIO, BBIACHSATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

OTKCHIBATh IO/ PYKOBOACTBOM II€arora ¢ oOCYXJEHHEM IulaHa pabOThl M3y4eHHBbIE CBOICTBAa TeN U
¢u3uueckue SABICHHS, WCIONB3YS (M3WYECKHE BEIMYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEpIusd,
KOJIMYECTBO TEIUIOTHI, yAeNbHAas TEIUIOEMKOCTh BEINECTBA, yJeibHas TEIJIOTa IJIABJICHUSA, yelIbHas
TEIUIOTa MapooOpa3oBaHUs, yIeNbHAS TEIUIOTa CTOPaHUs TOIUIMBA, KOY(D(HUIMEHT IMOJIE3HOrO JEHCTBUS
TEIUIOBOM MallMHBI, OTHOCUTENIbHAs BIAKHOCTh BO3AyXa, OIEKTPUYECKHM 3apsij, CcHia TOKa,
AIIEKTPUUYECKOE HANPSIKEHNE, CONPOTHUBIICHHE TPOBOTHIKA, Y/IETHHOE CONPOTHUBIICHHE BEIIECTBA, paboTa u
MOIIIHOCTh JJIGKTPUYECKOIO TOKA); MPU OMHCAHMM TPABUIBHO TPAKTOBaTh C IOMOIIBIO Tieiarora
(U3UUEeCKU CMBICT MCIIOJIb3YEMBIX BETHMYUH, 0003HAUCHUS U €AUHUIBI (PU3UIECKUX BEITMYMH, HAXOAUTh
dbopMyIibl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIUYUHY C JIPYTUMH BEIHMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

OTIPEeIeIIATh MOCJE MPeIBAPUTEIHLHOTO OOCYXKICHHS C MeJaroroM CBOMCTBa Tel, GU3MYECKUE SBIICHUS U
MPOLIECCHI, UCIOIb3YsI OCHOBHBIE MOJOXKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH CTPOSHUS BEIIECTBa,
NPUHIUI CYNEPIO3HUINN T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Owma s
ydacTKa ULeMu, 3akoH Jlicoyna—/lenya, 3aKOH COXPAHEHHUS SHEPTrUU; MPHU STOM HAXOAUTH CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHa M €r0 MaTeMaTHYeCKOE BBIPAKEHHE C OMOpOH Ha IH(pPOBBIE 00pazoBaTEIbHBIC
pECYpCBHI;

COOTHOCHTB ITOJT KOHTPOJIEM Iefiarora GU3nIecKrue MpoIiecChl U CBOIMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE
CUTyalluid TPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, IMpH TIOMOIIM TeNarora BBISBISATh HPUIUHHO-
CJIEZICTBEHHBIE CBS3HM, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHX LIaroB ¢ OmMopoil Ha 1-2 u3yuyeHHBIX
CBOICcTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath TUIOBBIE pacu€THble 3ajaud B 1-2 neicTBHA € ONOpONW Ha alaropuT™M, MpPEeIBAPUTENIBHO
pa300paHHBIi COBMECTHO C IEJaroroM, MCHOJb3ys 3aKOHbI M (OPMYJbI, CBSI3bIBalOIIUE (U3NYECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3aJaud 3alHChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX Ui pEeLeHMs 3a/1aui, BEIOUPATh 3aKOHBI U (POpMYJIbl, HEOOXOIUMBIE /IS €€ pelIeHus], TPOBOAUTH
pacu€Thl ¥ CPaBHUBATH TOYYEHHOE 3HAUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMH JJAHHBIMH;

UMEThb MpeACTaBICHUE O MPodeMax, KOTOPbIe MOXKHO PELIMTh MPU MOMOIIN (PU3UUYECKUX METOAOB MOCIIe
IpeBapUTENLHOTO OOCYXKJIEHHsI C TIelaroroM; HCIHOJb3ysd ONHUCAHHE HCCIEA0BaHMs, BBIICIATH
IPOBEPSIEMOE TIPEIOJIOKEHHE, OIEHUBATh MPABUIBHOCTD TOPSIKA MPOBEACHUS WCCIEIOBAHMS, NIENaTh
BBIBOJIbI;

yYMETh HaxOJHWTh C HWCIOJB30BaHUEM IUPPOBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITH MO HAOIIOACHUIO
¢u3nueckux sBICHUNH WM (U3NYECKUX CBOMCTB Ten (KamWUIIPHBIE SIBICHUS, 3aBUCHMOCTBH JIaBJICHUS
BO3/yXa OT €ro 00b&Ma, TeMIepaTyphl; CKOPOCTH IPOIECCa OCTHIBAHUS/HATPEBAHUS MPH WU3ITYYCHHH OT
[[BETA M3JIy4YaroIIel/MOrI0IAoIel TOBEPXHOCTH; CKOPOCTh MCIIApEHHUs BOJIBI OT TEMIIEPATyPhl )KUIKOCTH
U Iomand e€ TOBEPXHOCTH; DJEKTPU3alUsd Tel W B3aUMOJCHCTBHE DJIEKTPUYCCKHX 3apsIoB;
B3aMMO/JICHICTBHE TOCTOSIHHBIX MAarHMTOB, BHU3YyaJHM3allMs MAarHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB;
NeCTBUST MarHUTHOTO TIOJS Ha TPOBOJHUK C TOKOM, CBOWCTBA OJEKTPOMAarHWTa, CBOWCTBA
AIIEKTPOABHUraTENs TOCTOSHHOTO TOKa): (OpMyaupoBaTh MpoOBEpseMble NPEANOI0KEHUs, CcOOUpaTh
YCTaHOBKY U3 TMPEMJIOKEHHOT0 O0OpYyIOBaHUS C ONOpPOHM Ha CXEMy; OIHCHIBATH XOJ OMNbITa U
(opMyIHpOBaTH BHIBOJBI M0/1 PYKOBOJICTBOM I1€arora;



UMETh TPEJCTABICHUS O U3MEPEHUU TEMIIEPATypbl, OTHOCUTEJIBHON BJIAXKHOCTU BO31yXa, CHUJIBI TOKA,
HaINpsOKEHUS. C UCTIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKUX BEITUYMH; MPH MOMOIIU
nejiarora CpaBHUBATh PE3YJbTAaThl U3MEPEHUI ¢ YUETOM 331aHHOI a0COJIIOTHOM MOTPELTHOCTH;

IPOBOJUTH COBMECTHO C TIEJarOroM HCCIIC0BAaHUE 3aBUCUMOCTH OJJHON (PH3UYECKON BETHMUUHBI OT APYTrOi
C UCIOJIb30BAaHUEM NPSMBIX H3MEPEHUM (3aBUCUMOCTb COIPOTUBIIEHUS IPOBOAHMKA OT €ro JUIMHBI,
IUIONIA/IA TOMEPEYHOr0 CEYEHHUS U YJNEIbHOIO CONPOTUBJICHMS BEIIECTBAa IPOBOJHHUKA; CHUJIBI TOKA,
UAYIIET0 4epe3 IMPOBOJHUK, OT HAIPSDKEHHS Ha IPOBOJHUKE; MCCIENO0BAHUE IOCIEI0BATEIBHOIO U
NapajuleIbHOTO COEAMHEHUH MPOBOAHMUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITOJIHATh W3MEPEHHUs TOJ PYKOBOJACTBOM IIearora, cienys HpeyioKeHHOMY IUlaHy, (puKcHpoBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOJHI U TpadHKOB, AeNaTh BBIBOJABI [0 PE3yJibTaTaM
UCCIIEIOBaHMS MTOCTIe 00CYKICHHUS C MEaroroM;

COOTHOCUTh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BeIHUMH (yIelabHas TEIUIOEMKOCTh BEIECTBa,
CONPOTUBIIEHUE NPOBOJHKKA, paboTa M MOUIHOCTh JJIEKTPUYECKOTO TOKa): C IOMONIbIO IIefarora
IUIAHUPOBAaTh  U3MEPEHUs, COOUpPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJeNys MPEeUIOKEHHON
UHCTPYKIMH, U BBIYUCIISATH 3HAYCHHUE BEJTMYMHBI;

coONrofaTh TpaBWIa TEXHHKH OC30MACHOCTH NpH paboTe ¢ JIabopaTOpHBIM OOOPYIOBAHHEM IIOCIIE
IPEIBAPUTEILHOTO0 OOCYX/IEHHUS C TIEaroroM;

COTMOCTABJIATh C TMOMOIIBIO TEAarora NPUHIUIBL ACUCTBUS H3YYCHHBIX MNPHOOPOB U TEXHHUUYECKHUX
YCTPOMCTB € OMOPON Ha MX OMHCaHus (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJIBTMETP, CUETUHK SICKTPUUECKON SHEPTHH, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HArpeBaTENIbHBIE ANEKTPONPUOOpHl (MPUMEpPBI), AJIEKTPUUYECKUE MPEIOXPAHUTENH; OSJICKTPOMArHMT,
AIIEKTPOABHUTaTENb MOCTOSIHHOTO TOKA), UCTIONB3YSl METOJUYECKHE MaTepUalIbl O CBOMCTBAaX (PU3MUECKUX
SBIIEHUHN 1 HEOOXO0AUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCIIE MPEABAPUTEIHLHOTO OOCYKACHHUS C MENAaroroM MpOCThie TEXHHYECKUE YCTPOWCTBA U
U3MEpHUTENIbHbIE MPUOOPHI MO CXeMaM U CXEMAaTHYHBIM PUCYHKaM (SKUIKOCTHBIH TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHErO CrOopaHHs, 3JIEKTPOCKOII, PEOCTaT); COCTABIATh CXEMbI
JNEKTPUYECKUX ILENEH C TMOCIENI0BAaTEIbHBIM M MAapajUIeIbHBIM COEIUHEHUEM DIIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

IPUBOAUTH MPUMEPHI/HAXOAUTh MHPOPMALIMIO O MpUMepax MPAKTUYECKOro HCIOJIb30BaHUS (PU3MUECKHX
3HaHUI B TOBCEJHEBHOW JKM3HU JUIs oOecredeHus Oe30MacHOCTU MpH OOpalleHHu ¢ Npudbopamu U
TEXHUYECKUMHU yCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIIOCHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B
OKpYXKarollleu cpere;

OCYIIECTBIISATh C MOMOUIBIO Telarora MoucK MHpopManuu (pusndeckoro cojepxanus B cetu VHTepHer,
HA OCHOBE HMMEIOLIUXCS 3HAHUH W MYTEM CpPaBHEHMSI JOIMOJHUTEIbHBIX HCTOYHUKOB BBLACIATH
UHPOPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YUYEOHBIX 3aJaHUN OTOOPAaHHYIO I€aroroM Hay4HO-TOMYJISIPHYIO
auTepaTypy (U3HUECKOTro CcoAepaHHs, CIpaBOYHbIE MaTepHallbl, pecypchl cetu WHTepHeT; BlaaeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, ImpeoOpa3oBaHus WH(GOpMAIMKU M3 OJHOW 3HAKOBOH CHUCTEMBI B
JIPYTYIO C ONOPOM Ha aJrOPUTM U YTOUHSIONIME BOMPOCHI Ie/1arora;

CO3/1aBaTh MO/ PYKOBOJICTBOM Ileiarora ¢ oOCyKJIeHHeM IulaHa paboThl MUCbMEHHBIE M KPAaTKHUE YCTHBIE
cooOuieHus1, 000011as MHGOPMAIUIO U3 HECKOJIBKUX UCTOUHUKOB (PU3NUYECKOTO COACpIKaHUs, B TOM YHUCIIE
nyOJIMYHO TPEACTaBIATh PE3YyJIbTaThl MPOEKTHOM WM MCCIEI0BATENbCKOW JESATENbHOCTH; MPH 3TOM
IPaMOTHO HCIIOJIB30BaTh M3Y4YEHHBIH MOHATUIHBIN anmapar Kypca (GU3UKH, CONMPOBOXKAATH BBICTYIUIEHUE
MPE3EHTALNEH;

OpY BBIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEAOBAHMM (PU3NYECKUX MPOLECCOB IO PYKOBOICTBOM
nesiarora pacrnpeiessaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBIEHHBIMU 3aJjauaMH, CIEIUTD 3a
BBIMOJIHEHUEM IUIaHa JEMCTBUM M KOPPEKTUPOBATh €ro, aaeKBaTHO OLEHUBAaTh COOCTBEHHBIN BKJIaJ B
JEATENIBHOCTh TPYIIIbI; BbICTpPAaUBaTh KOMMYHHMKAaTHMBHOE B3aUMOJICHCTBUE, MPOSBISAS T'OTOBHOCTh
paspemath KOH(IJIUKTHI.

9 KVIACC



[IpenmetHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yJaronuxcs yMEHHI:
OpPUEHTUPOBATHCS B MOHATHAX U ONEPUPOBATh MU Ha 0A30BOM YpOBHE: CHCTEMa OTCYETA, MaTepUalbHasI
TOYKa, TPAEKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO JBIKEHUS, AedopMarius (ynpyras, IIacTHIECKasi),
TPEHUE, YeHmpocmpemMumenpbHoe YCKopeHue, HEBECOMOCTh M IEeperpy3ku; LEHTP TAKECTH; aOCOIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO TeEja, PaBHOBECHE; MEXaHWYECKUE KOJeOaHUs U BOJHBI, 3BYK,
UHQPa3BYK U yIbTPa3ByK; OSJEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JIEKTPOMarHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U JAbHO30PKOCTb, CHEKMpPbl UCHYCKAHUA U No2loweHus, ainbda-, O0era- M ramma-
U3JIy4€HUs1, U30TOIIb, SiAEPHAs SHEPTE€THKA,;
COOTHOCHTH SIBICHHUSI TIIOCJE MPEIBAPUTEIBHOTO OOCYXIEHHS ¢ TmegaroroMm (paBHOMEpPHOE U
HEpaBHOMEPHOE TPSMOJIMHEWHOE TBM)KEHUE, PAaBHOYCKOPEHHOE IMPSIMOJMHEHHOE ABIKEHHE, CBOOOTHOE
naJiecHue TeJl, PaBHOMEPHOE JBM)KEHUE II0 OKPY)KHOCTH, B3aMMOJEHCTBHE TE€J, PEaKTHUBHOE IBHKEHHE,
KosiebaTenbHOe JBIKEHHE (3aTyXaloUle M BBIHY)KJICHHbIE KOJIeOaHMUs), PE30HAHC, BOJHOBOE JBIKEHHE,
OTpa)K€HHE 3BYKa, NPSAMOJUHEHHOE paclpoCTpaHEHHE, OTPAXEHHE U IPEIOMJICHHE CBeTa, IOJHOE
BHYTPEHHEE OTpPa)XEHHE CBETa, Pa3yIoKeHHE Oe0ro CBETa B CHEKTP U CIOXKEHHE CHEKTPaJIbHBIX 1IBETOB,
JIMCIIEPCUS CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa U3Iy4EeHHUs1) MO
ONMCAHUIO HUX XapaKTEPHbIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (PU3HUYECKOE
SIBJICHUE;
pacro3HaBaTh C TIOMOIIBIO MIEIarora MposBICHHE U3YYEHHBIX (PU3NYECKHX SBICHUN B OKPY)KAIOIIEM MHPE
(B TOM uuncie (pu3MYECKHe SBIECHUS B IPUPOJE: NPUIUBBI U OTIUBBI, JABMKEHHE IIaHeT COlNHEUHOU
CHCTEMBI, PEaKTUBHOE JBM)KEHHE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHUE,
CeiiCMUYeCKHe BOJIHBI, I[yHAMH, 9XO, I[BETa TeJl, ONTHYECKUE SBJICHUS B MPUPOJE, OHOIOTHYECKOE
JeiicTBUE BUJIUMOTIO, YIbTPa(HOIeTOBOTO U PEHTTEHOBCKOI'O M3JIyUYEHHI; eCTEeCTBEHHBIN paJinOaKTUBHBIH
(oH, KOCMUYECKHE JIyYH, paAMOAKTUBHOE U3IYy4€HHE MPUPOAHBIX MUHEPAJIOB; AEUCTBUE PAIMOAKTUBHBIX
U3JIy4eHUH Ha OpPraHu3M YeJIOBeKa), IIPU 3TOM I0Jl PYKOBOJCTBOM II€/larora rnepeBOAUTh MPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIIETISATh CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKH (PU3MUECKUX SIBJICHMIA;
OTUCBIBATh IO/ PYKOBOACTBOM Ilelarora ¢ oOCYXJE€HHEM IUIaHa paboThl M3Y4YeHHBbIE CBOMCTBA TeNl U
¢u3nyeckue sBICHUSA, UCNONb3Ys (PU3MUYECKHE BETUMUMHBI (CPEAHSsI U MICHOBEHHAs CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIBMKEHHMH, YCKOpPEHHUE, MepeMeIlleHre, MyTh, yIJoBas CKOpPOCTb, CWJIa TPEHHs, CHja
YIIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CHIIBI,
MexaHu4yecKkas paboTa U MOIIHOCTb, NOTEHI[MAJIbHAS SHEPT U Tejla, IOJHATOr0 HaJl TOBEPXHOCTHIO 3EMJIH,
NOTEHLMAIbHASL DHEPIUsl CKATOM NPY)KUHBI, KMHETUYECKas DHEPrHs, MOJHAs MEXaHWYECKas JHEprus,
NepuoJ M YacToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
HoKaszaTeiab MpPEJOMJICHUS Cpellbl); MPH OMMCAHUM C TOMOIIbIO YYUTENs IPaBUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT MCIOIb3YEMbIX BEIMYMH, 0003HAYEHUS M €IMHUIBI (PU3HMUECKUX BEIMYUH, C OIOPOM
Ha METOAMYECKUX MaTepuan HaxoJIuTh (OpMYJbl, CBSA3bIBAIOIIME NAaHHYI (DU3MUECKYI0 BEJIWYHMHY C
JPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH;
XapaKkTepu30BaTh MOCIe MPeIBAPUTEIBHOTO 00CYKICHHUS C IIeJaroroM CBOMCTBA Tel, (GU3NUecKue SBICHUS
U TIPOLIECCHl, MCIONb3ysd 3aKOH COXPAHEHWS HHEPrUHM, 3aKOH BCEMHUPHOTO TATOTEHMS, NPUHIUI
CYNEpPHO3UINH CUJI, NPUHIUI OTHOCUTENbHOCTH [amunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCa, 3aKOHBl OTPAKEHUS U IPEIOMIIEHHs CBETa, 3aKOHBI COXPAHEHHUs 3apsA0BOIO M MacCOBOTO
yHhcel MpHU SJEPHBIX PpEaKUUsIX; MpU 3TOM HAXOIUTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M €ro
MaTeMaTHYeCKO€e BBIpAXKEHUE C OTIOPOil Ha IIU(PPOBBIE 00pa30BaTEIbHbBIE PECYPCHI;
COOTHOCHUTbH T10J] KOHTPOJIEM Tearora (Pu3n4ecKue Mporecchl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABISATH IPH IOMOIIM IeJarora MpUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKUX ILIaroB ¢ OMOPOH Ha 2—3 U3y4YEHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pelmars TUIIOBBIE pacu€THbIE 3ajaud B |—2 felcTBUA € ONOpPOM HA alropuTM, IPEIBAPUTEILHO
pa300paHHbI COBMECTHO C, UCHOJb3Yys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUYECKHE BEIMYMHBI: Ha
OCHOBE aHajM3a YCJIOBUSA 3aJaud 3alMChblBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOLIUE HIIH
U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIS PELIEHUs, IPOBOIUTH PACUEThl U
OLIEHUBATh C TIOMOIBIO YUUTEISI PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUs (PU3NYECKOM BETMYHHBL;



UMETh TPEJCTaBICHHE O MpobIeMax, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIH (U3UYECKUX METOJIOB;
UCTIONIB3YSl OMUCAHHWE HCCIIECIOBAHUS, IOCIE MPEABAPUTEIHLHOTO0 OOCYKIEHUS C TEAaroroM BBLICTSATH
poBepsieMOe MPEANOI0KEHNE, OLIEHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS HCCIIEAOBAHUS, JIelaTh
BBIBO/Ibl, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOJCHUHN U OIBITOB;

YMETh HAXOJUTh C HMCMOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI MO HAOIIOJICHUIO
buznyecKkux SBICHUN WM (U3MYECKUX CBOWCTB Tesl (M3ydyeHue BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHHUS HHEPTUHU; 3aBHCHUMOCTb MEpUOoJa KOJeOaHWM MPYKMHHOIO MasiTHUKa OT MacChl rpy3a U
KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYAbl MajblX KojeOaHui; MNpsSMOJIUHEIHOe
pacrpocTpaHeHHE CBETa, Pa3JIoKeHHE OEJIOro CBETa B CIIEKTP; U3yUEHNE CBOWCTB H300PaKEHHUS B TNIOCKOM
3epKaje U CBOMCTB H300pa)keHUS MpeAMeTra B coOuparolied JMH3e, HaONIO/IeHHWE CIUIOMIHBIX U
JMHEWYAThIX CIIEKTPOB H3JIYYEHHUS): CaMOCTOSTEIBHO COOHMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py/I0BaHUsl C ONOPOM HAa CXEMYy; OMHUCHIBATh XOJ| OIMbITa M €ro pe3yibTaThl, (OPMYIUPOBATH BBHIBOIBI
1101 PYKOBOJICTBOM I1€/1arora;

MPOBOAUTH MPU HEOOXOJAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONpeAess CpeHee 3HAUCHUE U3MEepsSeMOit
BEIIMYUHBI  (poKycHoe  paccmosinue  cobuparoweli  1uH3bl);,  OOOCHOBBIBATH  BBIOOp  crocoda
U3MEPEHUS/M3MEPUTEILHOTO TPUOopa;

OPOBOAWTH COBMECTHO C  MEJaroroM  HCCIeAOBaHHWE 3aBUCUMOCTeH  (U3MYECKMX  BEIUYUH
C HCMOJB30BAaHUEM TMPSAMBIX H3MEpPEHUHl (3aBUCHMOCTh NYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 Ha4aJIbHOW CKOPOCTH; Mepruojaa KoueOaHui MaTeMaTUYECKOTO MAasTHUKA OT JIJIMHBI HUTH;
3aBUCHMOCTH YIJla OTPaXKeHMsI CBETa OT yrja MajgeHus M yria MpeioMJIeHHS OT yriia MajJeHus): Mocie
o0Cy)XJieHHsl 10Jl PYKOBOJACTBOM II€[jarora IUIAHUPOBAaTh HCCIIEJOBaHUE, COOMpaTh YCTAHOBKY,
buKcUpoBaTh pe3yNbTaThl MOJYYECHHONW 3aBUCUMOCTH (DU3MUECKHX BEIMYMH B BUJAE TaOIUIl U TPadUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3YJIbTaTaM UCCIIEJOBAHMUS;

COOTHOCUTh KOCBEHHBIE M3MEPEHUS (U3MUYECKUX BETUYHMH (CpedHssi CKOPOCTh M YCKOpEHHUE Tena IMpHu
PaBHOYCKOPEHHOM JBI)KEHHUU, YCKOPEHHE CBOOOJHOIO MAACHHS, XECTKOCTh MPY>KUHBI, KOd((UIIHEHT
TPEHUS CKOJIbKEHHU S, MEXaHWYEeCKast padoTa U MOIIHOCTh, YaCTOTA U TIEPHO]I KOJIeOaHUH MaTEMaTHIECKOTO
U MPY>KUHHOTO MAasTHUKOB, ONTHYECKasl cuia coOMparomiei JHH3BI, PaJHOaKTUBHBIN (POH): ¢ TTOMOIIBIO
nejarora TIaHUPOBATh W3MEPEHHS; COOUPATh HKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIOJHATH U3MEPEHHS,
cienys TPeUIOKEHHON WHCTPYKIMU; BBIYUCIATH 3HAYEHUE BEIIMYMHBI M AHAIM3UPOBATH IMOJTYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coONrofaTh TpaBWia TEXHUKH OE€30MacHOCTH TpHU paboTe ¢ J1abopaTOpHBIM O0OpYIOBaHHEM TMOCIE
IPEJIBAPUTENBLHOTO O0CYXIEHHUS C TIE1aroroM;

COMOCTABNATh C TIOMOINBIO TMeJarora OCHOBHBIE MPHU3HAKKM HM3YYEHHBIX (PU3NYECKUX MOJICNICH:
MaTepuanbHas TOuka, aOCONIOTHO TBEPJOE TENO, TOYEUHBI HCTOYHUK CBETa, JIyd, TOHKAas IHMH3A,
IUTaHEeTapHast MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb @aTOMHOTO Siipa C ONOPOi Ha METOUYECKHE MaTepHallbl;
XapaKTepU30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYKICHHS C MEJaroroM MPUHIUIBI AeUCTBUS M3Yy4EHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOWMCTB C OMOPOW HA WX ONUCAHUA (B TOM YHCIE: COUAOMETp, NATYUKU
MOJIO’KEHHUS, PACCTOSIHUSI U YCKOPEHHUS, pakeTa, 3XOJIOT, OYKH, IMEPHUCKOIll, (oToammapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa Bunbcona), ucmonbs3ys uudpoBble 00pa3oBaTEIbHBIE
pecypchl;

MCIIOJIb30BaTh MOJ PYKOBOACTBOM IEIAarora CXe€Mbl M CXEMATUUHBIE PUCYHKH H3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HW3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTMUYECKUX TMPOIECCOB TPHU pPEIIeHUH y4eOHO-
NPAKTUYECKUX 3a]lad; ONTHYECKHUE CXEMbI JIs IOCTPOEHHsS H300paXeHHWH B IUIOCKOM 3€pKajie Hu
coOuparoIei JI1H3E;

MPUBOANTH MPUMEPHI/HAXOIUTh HHPOPMAIMIO O TIPUMEPAX MPAKTUYECKOTO HCIOJIb30BaHUS (HU3HUUECKUX
3HAaHUW B TIOBCETHEBHOW KHM3HU JUIsl obOecriedeHHs] O€30MacHOCTH MpH OOpalleHuu C MpudopamMu M
TEXHUYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 30POBbS U COOIOICHHS HOPM DKOJIIOTUYECKOTO MOBEACHUS B
OKpYKalollleu cpee;

OCYIIECTBIISITH TIOJ] PYKOBOJCTBOM Iefarora MoucK uHpopmanuu (U3HUECKOTO COACPKAHHS B CETH
WNHreprer, caMocCTOsATENbHO (QOpPMYIHpYs TOHWCKOBBIA 3ampoC, HAXOAWTh IYTH OMpEAcICHUs
JIOCTOBEPHOCTH TMOJIyYeHHOM UWHGOpMAlMd Ha OCHOBE HUMEIOLIUXCS 3HAHUH W JIOMOJHUTEIBHBIX
HMCTOYHHUKOB;



—HCIIOJIb30BaTh TPH  BBINOJHEHUH y4eOHBIX
HOMYJSIPHYIO TUTEPaTypy (PU3HUECKOro coAepKaHus, CIIPaBOYHbIC MaTepUalIbl, pecypchl ceTu MHTepHeT;
BIAJCTh NpPUEMAMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMM M3 OJHOW 3HAKOBOU
CUCTEMBl B JpPYIyl0 C OINOPOH Ha aJIrOpUTM M YTOUHSAIOIIME BONPOCHI I€Jarora; co3aaBaTh O[]
PYKOBOJICTBOM Ilefiarora ¢ oOCyKIAE€HHUEM IUIaHa paOOThl MUCbMEHHBIE M YCTHbBIE COOOLICHHMS Ha OCHOBE

uHpOpMaLIUU

N3 HCCKOJIbKMX HCTOYHHWKOB (1)I/I3I/I‘-IGCKOI‘O COACpIKaHuA,

3aJaHuii  OTOOpaHHYIO TEaroroM Hay4HO-

Hy6JII/I‘IHO NpCACTaBIATH

pe3yJbTaThl MPOCKTHOM WM HCCIENOBATENIBCKOM JEATEIBHOCTH; IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh
U3YyYCHHBIN TOHSATHHWHBIA ammapaT H3y4aeMoro pasziena (QHU3UKM M CONPOBOXAATh BBICTYILJICHHE
npe3eHTaluen ¢ yu€ToM 0cOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TemaTudeckoe IIAHUPOBaHUE

Pazn Tema paznena KomngectBo B ToMm umcie B ToMm umcie
cl 4acoB 71a00paTOPHBIX | KOHTPOJbHBIX
nadboT naboT
7 KJaacc
1. |BBencHue ®usuka v PU3NICCKHEC METOJIBI 4 1 -
M3YYICHUS PUPOIBI
2. [[IepBoHavaibHBIC CBEICHHS O CTPOCHHUH 5 1 -
BCIISCTBA
3. |B3auMojelncTBue TEl 21
4. /llaneHne TBepABIX Te, KHUAKOCTEH 1 20 1 2
rasoB
5. |[PaboTa ¥ MOIIHOCTh. DHEpPrus 14 1 0
6. [Peseps 4 0 1
Hroro 68 8 5
8 Kiacc
1. [TemoBsle sIBIEHUS 12
2. |[V3meHeHue arperaTHbIX COCTOSTHUMN 11 1 1
BEIIECTBA
3. |[DneKkTpuuecKue siBICHUs 27 5 1
5. |[DNeKTpOMarHuTHbBIE SIBICHUS 7 1 0
6. |CBeTOBBIE SIBIICHUS 7 0 0
7. |lloBTOpeHme 3 0 1
8. |Peseps 1
toro 68 8 4
9 KJacc
1. [BakoHBI B3aMMOIEHCTBYS U ABHIKCHHS TeI 35 2 2
2. | Mexaanueckue KoneOaHUs U BOIHEI 15 1 1
3. [DIeKTpoMarHuTHOE ToJie 25 2 1
4. |CtpoeHue aToMa M aTOMHOTO S/Ipa. 14 2 1
lcrionb30BaHue YHEPTHH ATOMHBIX SIIIEP
5.  |Ctpoenme u 3BOIONMS BeenenHoi 8 0 0
Pezepr 5 0 0
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