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Pabouas nporpaMma no ¢usuke 11 00y4aromuxcs ¢ 3a1ep>KKOi ICUXHMYECKOT0 Pa3BUTHUSA (Jaee —
3[1P) Ha ypoBHE OCHOBHOrO o0OmEero oOpa3oBaHUs TOATOTOBJIEHa Ha OCHOBe {dDeaepabHOTO
TOCYJapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHAapTa OCHOBHOro obmero oOpasoBanus  (IIpuxa3
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM IOCTUIIMH
Poccuiickoit ®enepauun 05.07.2021 1., per. nomep 64101) (manee — DPI'OC OOQO), [Ipumepnoit
aJIaTUPOBAHHOM  OCHOBHOW  00Opa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro oOpa3oBaHUs
00ydJaromuXcsl ¢ 3aepKKOH TCHMXu4deckoro pa3Butus (ogoOpenHoi pemenueM ®YMO mo obmemy
obpazoBanuio (mpotokoi ot 18 mapra 2022 r. Ne 1/22))(nanee — ITAOOIT OOO 3I1P), IIpumepHoii paboueit
IporpaMMbl OCHOBHOTO 00IIero oOpa3oBanust mo mnpeamery «Dusuka», KoHIenmwu mnpernoaaBaHus
yyeOHOro mpeamera «@Pusmka» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit  deneparumy,
peanu3yomux OCHOBHBIE 00mIeoOpa3oBareinbHble IporpaMMsbl, IIpumMepHoil mporpaMMbl BOCIUTAHHUS, C
y4eTOM paclpeiesieHHbIX [0 KjaccaM IpoBepseMbIXx TpeOoBaHUN K pe3yibTaTaM OCBOCHHS
AJanTHpoOBaHHOW OCHOBHOM 00pa3oBaTEeNIbHOM MpOTpaMMbl  OCHOBHOTO  00miero oOpa3oBaHUs
00y4aroIuXCsl € 3a/IeP>KKOM MCUXUUECKOTO pa3BUTHSL.

OO0mas xapakTepucTHKa y4eOHOro npeamera «®@usnka»

VYueOubiii mnpenmer «®Pusnkay SABISETCS CHUCTEMOOOPA3YIOIIMM JJisi €CTECTBEHHOHAYYHBIX
npeaMETOB, ITOCKOJIBKY (1)I/I3I/I‘I€CKI/IC 3aKOHBI MUPO3JJaHUS ABJIAIOTCA OCHOBOH COACPpIKaHUA KYPCOB XUMUH,
Ouosioruu, reorpaguu U acTpoHoMuH. Ou3KMKa BOOPYkKaeT 00YJarOIUXCsl HAYYHBIM METOJIOM MTO3HAHHMS,
IMMO3BOJIAIOIIUM I10JIy4YaTb 00BEKTUBHBIE 3HAHUSI 00 OKpYyKaroueM MHpPE.

[Ipenqmer MakcMMaJIbHO HaIpaBlieH Ha (OPMHUPOBAHUE WHTEpPEca K MPUPOJIHOMYHU COLUATBHOMY
MHUPY, COBEPIICHCTBOBAHUE TO3HABATEIHLHOW JNesATEIBHOCTH oOydarommxcs ¢ 3[IP 3a cuer oBnaacHHS
MBICIUTEIBHBIMHA OTIEPAIMSIMA CPAaBHEHUsI, 000OIICHHUS, Pa3BUTHE CIIOCOOHOCTU apryMEHTHPOBATh CBOE
MHEHUE, (POPMUPOBAHUEBO3MOKHOCTEH COBMECTHOM JCITEILHOCTH.

Nzyuyenne ¢usuku crnocobcTByeT pa3BuTuio y oOyuatommxcs ¢ 3[IP mpoctpaHcTBeHHOrO
BOOOpakeHus, (PYHKIMOHAIHHONH T'PAaMOTHOCTH, YMEHHs BOCIPHUHHMATh U KPUTUYECKH AHAITM3HPOBATH
uH(pOpMAIIHIO, TIPEICTABICHHYIO B Pa3NUYHBIX opMaxX. 3HAYUMOCTD MPEAMETa I PA3BUTUS KU3HEHHOM
KOMHGTGHHI/II/IO6y‘~IaIOHII/IXCH 3aKJII049acTCA B YCBOCHUNU OCHOBBI (1)I/ISI/I‘-ICCKI/IX 3HaHI/II71, HCO6XOI[I/IMI)IXZ[J'I$[
MOBCEIHEBHOM KU3HU; HABBIKOB 3/TOPOBOTO M O€30MAaCHOT0 AJIs YeIOBeKa HOKPY KaIoIel ero cpeibl oopasa
KU3HU; (POPMUPOBAHUU IKOJIOTUYECKOUN KYJIbTYPHI.

[IporpamMma oTpaxkaeT cojaepkaHue oOyueHuss mnpeamery «®Duszuka» ¢ y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEN oOyuatomuxcsi ¢ 3[IP. OsnageHue MaHHBIM YUYEOHBIM TPEAMETOM
MPEJICTaBISIET OMpeNeleHHY0 TPyAHOCTh s oOyuatomuxcs ¢ 3[IP. D1o cBsizaHO ¢ OCOOCHHOCTSIMHU
MEICIIATENbHOU ACATCIIBHOCTHU, MEPUOANICCKUMU KOJIEOAHUSIMU BHUMAaHHA, MaJIbIM 00BEMOM InaMsiATH,
HEJOCTAaTOYHOCTHIO 0OIIEro

ﬂ3anaca 3HaHI/II\/'I, IMOHWKCHHBIM ITO3HABATCIIbHBIM MHTCPECOM U HU3KHUM YPOBHEM PCUYCBOI'O PA3BUTUA.

Ji1st ipeoioieHust TPYAHOCTEN B M3yUeHUHU yueOHoro npeameTa « Du3nkay HeoOXoauma aaanTaius
o0bemMa M XxapakTepa ydeOHOro Marepuana K IMO3HAaBaTEJIbHBIM BO3MOXKHOCTSM JaHHOW KaTeropuH
00ydJaronmxcs, yu4eT uX OCOOEHHOCTEH DPa3BUTHsI: WCIOJIB30BAHUE aJTOPUTMOB, BHYTPHIPEIMETHBIX H
MEKIIPEIMETHBIX CBS3EM, IOCTEIEHHOE YCIOKHEHNE U3YYaeEMOI0 MaTepuaa.

HaHHafl nmporpamMmMa KOHKPECTU3HUPYET COACPKAHHUEC MNPEAMETHBIX TEM B COOTBETCTBHUU C
TpeOoBaHUSMU 00pPa30BATENLHOTO CTAHIAPTA, PEKOMEHIyeMYIO MOCIeI0BATEIbHOCTh H3yUEHUS Pa3/IeioB
GU3MKM C y4YeTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX U TICHUXOJOTHMYECKUX ocoOeHHocTel oOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs, OINpeAesieT MUHUMAJIbHBI HAaOOp OMBITOB, JEMOHCTPALMHA, MPOBOJUMBIX YUYUTEIEM B
KJacce, 1a00paToOpHBIX PaboT, BHITOIHAEMBIX 00yYarOIIUMUCS.

Mertoandeckoil OCHOBOW M3yueHus Kypca « Pu3nKa» Ha YpOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs
SIBIISIETCSL  CUCTEMHO-/ICATETIbHOCTHBIM  MOAXOJ, OOECHEeuMBAIOMIMK  JOCTH)KCHHE  JIMYHOCTHBIX,
MECTAIIPEAMETHBIX U MPEAMCETHBIX 06p330BaTeJ'IBHI)IX PE3YIBTATOB MOCPEACTBOM OpraHU3aluu AKTUBHOM
MO3HABATENILHOM JAESITeNTFHOCTA 00YYAIOIINXCS, YTO OUY€Hb BayKHO Tipu o0yueHuunaerei ¢ 311P, mist koTopsix
XapaKTEPHO CHUKEHUE MTO3HABATEIIbHONW aKTUBHOCTH.

Ienn n 3axaun n3yyenus yueOHoro npeamera « Duznka»

Obwue yenu n3ydeHus: yuebHoro mpeamera «dusukay mpeacrabieHbl B [IpumepHoit paboueit



porpaMMe OCHOBHOTO 00IIIEro 00pa3oBaHHUs.

OCHOBHOU 1IeJIbI0 O0YUYCHHS JIETCH C 3aJCPXKKOM MCUXHUECKOTO Pa3BUTHUS HAa JAHHOM IpEAMETe
SIBJISICTCSI: TOBBINICHUE COIMATBHOW aJamnTaliy AeTed dYepe3 MNpuMeHeHHe (U3UYECKHX 3HAHUM Ha
NPaKTUKE.

Jnst obyuaroruxcss ¢ 3P, Tak ske, Kak W JUIi HOPMATHBHO PA3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOLIMX OCHOBHYIO 00pa30BaTelIbHYIO IPOTrpaMMy, JOMUHHUPYIOIIEe 3HAUCHHE TPUOOPETAIOT TaKue
yenu, KaK:

OCBOCHHE 3HAaHMHA O METOJaX HAY4YHOTO IO3HAHHWA MPHUPOABl M (OPMHPOBAHHME HA 3TOM OCHOBE
IpE/ICTaBICHUHN 0 (PU3NIECKON KapTHHE MUPA;

OBJIaJICHUE YMEHHSIMH [TPOBOIMTH HAOJFOICHHS IPUPOIHBIX SBJICHHI, OMUCHIBATH K 0000IIATh PE3YJIbTAThI
HaOJI0IeHU, MCIIONB30BaTh MPOCTHIC U3MEPUTENIbHBIE MPHOOPHI TSI U3yYeHHUS (U3UYECKUX SBICHUM;
IPEJICTABIATh PE3yJbTaThl HAOMIOACHUI WIIM U3MEPEHUI C TIOMOIIBIO TabHIl, Tpa)UKOB M BBISBIIATH HA
9TOM OCHOBE OMIIUPUYCCKHUEC 3aBUCUMOCTH;, IPUMCHATL IOJYYCHHBLIC 3HAHUA JIA O6’b$ICHeHI/I$I
Pa3HOOOpa3HbIX MPUPOAHBIX SBJICHHH M MPOLECCOB, MPUHIUIOB ICHCTBHUS BAKHEHUIIMX TEXHHYCCKUX
YCTPOWCTB, JUIs peuieHns GU3NIeCcKuX 3a/1a4;

pa3BUTHE  [O3HABATEIbHBIX  WHTEPECOB, HMHTCIUIEKTYalbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH,
CaMOCTOSITENIFHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM, MPH

fpemiennn Qu3myeckuX 3a7ay W BBIMOJHEHUU SKCIIEPUMEHTAIBHBIX UCCICOBAHUNA C HCIOJIb30BAHUEM
MH()OPMAIMOHHBIX TEXHOJIOTHIA,

BOCIIUTAHUC y6e)KIIeHHOCTI/I B BOBMOXHOCTHU ITO3HAHUS 3aKOHOB HpI/IpOIII)I, B HCO6XOI[I/IMOCTI/I paBYMHOFO
UCIIOJIb30BaHUs JOCTHKCHUI HAyKU U TEXHOJIOTUN IS TajdbHEHIIIero pa3BUTUs YeI0OBEUYECKOro 00IeCcTBa,
yYBa)KEHHUS K TBOPLIAM HAyKH M TEXHHKH; OTHOIICHHMA K (DM3MKE KaK K DJIEMEHTY OO0IIe4erIoBEeYeCKOH
KYJbTYPBI;

UCIOJIb30BaHNUE MOTYYCHHBIX 3HAHUN U YMEHHH JUI PellieHus MPAKTUYECKUX 3a/1a4 MOBCEIHEBHON KHU3HHU,
obecrnieueHrs OE30MMaCHOCTH CBOCH KU3HU, PAIIIOHATBHOTO IPUPOIOIOIB30BAHUS U OXPAHBI OKPYIKAIOIICH
Cpebl.

JocTikenne dTUX 1eiei 00ecTeunBaeTCs pelieHueM CISAYIOMUX 3a0ay.

3HaKOMCTBO obOyyvarontuxcs ¢ 3[1P ¢ meTomamu uccnenoBanus 00bEKTOB USBICHUN TTPUPO/IBI,
HpI/IO6pCTeHI/I€ 3HaHI/II\/'I 0 MCXAaHHNYECKHX, TCIIJIOBBIX, BJ'IGKTPOMaFHI/ITHI)IX N KBAHTOBBIX SABJICHUIX,
buznYECKUX BEMMYMHAX, XaPAKTEPU3YIOIIUX 3TU SBICHHUS;

(dbopMupoBaHHE YMEHUIN Ha0II01aTh NPUPOJHBIE SIBICHUS U BBINOJIHATH OIBITHL,1a00paTOpHbIE pabOThl U
JKCIIEPUMEHTANbHBIE  HCCIEAOBAHUS C HCIOJIB30BAaHUEM HM3MEPUTENBHBIX MPHOOPOB, IMIUPOKO
HpI/IMeHﬂCMI)IX B Hp%lKTH‘-I@CKOﬁ KHU3HU,

OBJIaJICHUE TAKUMHU OHATHUAMHU, KaK IPUPOJIHOE SBJICHUE, SMIMPUUECKN YCTAaHOBIIEHHBIN (hakT, mpodiema,
TUIIOTE3a, TEOPETUYECKUN BBIBOJI, PE3YJIbTaTIKCIEPUMEHTAIBHON TPOBEPKHU;

IIOHUMAHUC OTJ'II/I‘-II/II\/’I HaquI)IX JOTAHHBIX OT HCHpOBepeHHOfI I/IH(i)OpMaIII/II/I, IIEHHOCTHU HaYKI/I JJIA
YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOJICTBEHHBIX UKYJIBTYPHBIX TOTPEOHOCTEH YeIoBeKa.

OcobenHocTH 0TOOpPa U aanTALMU Yy4eOHOr0 MaTepuasa mno pusuke

OcHoBoii 00yuenust obydatonuxcsi ¢ 3[IP Ha mpeaMeTax ecTECTBEHHOHAYUHOTOLIMKIIA SIBIISAETCS
pa3BUTHE Yy HUX OCHOBHBIX MBICIMTEIbHBIX OINEpaluii (aHaiu3, CHHTE3, CpaBHEHUE, 0000I1IeHNE) HA OCHOBE
BBITIOJIHEHHS] Pa3BUBAIOIIMX YIpaXHEHUH, GpopMupoBaHHe MNPUEMOB YMCTBEHHOH paOOTHI: aHaIu3
WCXOJIHBIX JIaHHBIX, IJTAHUPOBAaHUE MaTEpHaa, OCYIIECTBIEHHE MTO3TAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKkXe OCYIIECTBIISICTCA JMKBHUAALMSA IMPOOEIOB B 3HAHUAX, 3aKpeIyIeHHMEe H3yYeHHOIo Marepuana,
0TpaboTKa aIropuTMOB, IOBTOPEHNE MPOIAEHHOT0. bosblioe 3HaueHNe NpUIaeTCsl YMEHHUIO paccKa3aTh O
BBITIOJIHEHHOHM paboTe ¢ MpaBUIbHBIM YIOTPEOIEHUEM COOTBETCTBYIOIIEH TEPMUHOIOTUH U COOIIOICHUEM
JIOTUYECKHUX CBsI3eil B m3nmaraemom Mmarepuane. s oOyvaronuxcst 3[1P Ha ypoBHE OCHOBHOTO 00IIETO
00pa30BaHus MO-TIPEXKHEMY SIBIISIOTCS XapaKTEPHBIMH: HEJOCTAaTOYHBIM YpOBEHb Pa3BUTHS OTIENbHBIX
IMCUXUYECCKUX IIPOLECCOB (BOCHpHS[TI/ISI, BHUMAaHHs, IIaMsATH, MBIIHJ'IeHI/ISI), CHIDKEHHBIHN YPOBCHb
UHTEJUIEKTYaJIbHOTO Pa3BUTHSA, HU3KUH ypPOBEHb BBHIMOJIHEHUS Y4eOHBIX 3aJaHUM, HU3Kas YCHEIIHOCTh
oOyuenus. [losTomy npu uzydenun pusuku TpeOyeTcs LeJeHaNnpaBIeHHOEe UHTEIEKTyalbHOE Pa3BUTHE

Ylobyuarommuxcst ¢ 3IIP, oTBewaroiee WX OCOOECHHOCTSM M BO3MOXHOCTAM. YdYeT ocoOeHHOCTeU
obyuaronuxcsi ¢ 3[IP TtpeOyer, yToOBl TIpW HM3y4YEHHH HOBOTO MaTepuana 00s3aTelbHO MPOUCXOIUIIO



MHOTOKPAaTHOE €ro MOBTOPEHHUE; PACUIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB, PACKPHIBAIOLIUX CBS3b
(GU3UKH C KU3HBIO; aKTyaIU3alKs IEPBUYHOTO JKU3HEHHOTO OIbITa 00YYaIOIIUXCS.

YcBoeHHEe TPOTPaMMHOTO Marepuaja 1o (HU3UKE BBI3BIBACT OOJbININME 3aTPYJHEHUS Y
oOyuaromuxcs ¢ 3[1P, moatomy Teopus uzydaercs 6€3 BIBOJOB CIOKHBIX (opMyIl. 3aaaun, TpeOyromue
IPUMEHEHHs CIIOKHBIX MaTeMaTHYeCKUX BBIYMCICHUH U (OpMyJd, B OCOOEHHOCTH TaKUX TeM, Kak
«MexaHnuecKoe IBUKEHUED,

((ApXI/IMe,HOBa CHJIa», «Mexaandeckas OHEPIU», <<9J'I€KTpI/I‘ICCKI/Ie SIBJICHUSD),

«DNIeKTPOMAarHUTHbIC SBJICHUS», PELIAIOTCS B KJIacCe C HOMOILBIO YUUTEIIS.

Ocoboe BHHUMaHME NpU M3YYEHHU Kypca (QU3UKU YAEIsIeTcs IOCTaHOBKE W OpraHM3aluu
DKCIEPUMEHTA, a TaKXe IPOBEACHUIO (IIPEUMYILIECTBEHHO HA KaXKIOM YpPOKE) KpaTKOBPEMEHHBIX
JIEMOHCTpalMid (BO3MOXHO C HCIOJb30BAHUEM DSJIEKTPOHHOM JaeMoHcTpauuu). Hekoropble Temsl
0053aTEIbHO JIOJDKHBI BKJIIOYATh OIOpPHBIE JIaOOpaTOpHBbIE pPabOThI, KOTOpPHIE pPa3BUBAIOT yMEHHUE
I0JIb30BAThCS IPOCTEUITMMHU TPUOOPaMU, aHATIU3UPOBATh I10JIyYE€HHbIE JaHHbIE. B CBs3u cocOOeHHOCTAMU
noBeJeHUs U JesaTrenbHocTH oOyuatommxcst ¢ 3IIP (pacTOpMOXKEHHOCTb, HEOPraHW30BAaHHOCTD)
IPEIYCMOTPEH CTPOXKAUIINI KOHTPOJIb 32 COOJIIOJCHUEM NPaBHJI TEXHUKH 0€30I1aCHOCTHU MPU ITPOBEACHUU
71a00paTOPHBIX U MPAKTUUECKUX padoT.

Bbosbioe BHUMaHMe npu n3ydyeHuu ¢pusnku noapoctkamu ¢ 3I1P oOpaiaercs Ha oBlajieHuE UMHU
IPaKTUYECKUMU YMEHUSMHU U HaBblkamu. IIpenycmarpuBaercs yMeHbIIEHHE 00beMa TEOPETUUYECKHUX
CBEJCHMM, BKIIOUEHUE OTAEIbHBIX TEM WIM LEJIbIX pa3JelioB B MaTepuanbl s 0030pHOTO,
O3HAKOMUTENIBHOIO MM  (paKyJbTaTUBHOrOo  u3ydeHus. llpeanmaraercs  ymeHblleHHE oObema
MaTeMaTUYECKUX BBIYMCICHUHN 3a CUET YBEJIMUYECHUSI KAUECTBEHHOTO ONMCAHUS SIBJICHUN U IPOLIECCOB

JloCTaToOuHOE KOJUYECTBO BPEMEHHU OTBOJHUTCS Ha PACCMOTPEHUE TEM U BOIIPOCOB, PACKPBIBAIOLINX
CBSI3b (DM3UKH C KU3HBIO, C TEMH SBJICHUSMH, HAOIIOACHUSIMH, KOTOPBIE XOPOIIO U3BECTHHI yUCHUKAM M3
UX )KU3HEHHOTO OIBITA.

MaxkcuMaabHO MCTIONIB3YIOTCS MEXKIIPEIMETHBIE CBSI3M ¢ TAKMMH JAUCUUIUIMHAMH, Kak reorpadus,
XUMHs, Ouosorus, T.K. ooydatomuecs ¢ 3[1P oco6eHHO HyX/1al0TCsl B IPENOAHECEHUH OHOIO U TOTO K€
y4eOHOro Marepuaja B Pa3MUHBIX acleKTaX, B €ro BapbUPOBAaHUHU, B HEOJHOKPATHOM IOBTOPEHHUU U
3aKpEIICHUH TIOJYyYEHHBIX 3HAaHUN U MpakTH4YecKuX ymeHui. [1o3Bosss paccMarpuBaTh OJUH U TOT XkKe
y4eOHBI MaTepuan C pa3HbIX TOYEK 3PEHMsI, MEXKIIPEJAMETHBIE CBSI3M CIOCOOCTBYIOT €ro JydlIeMy
OCMBICJIEHHIO, O0JIee TPOYHOMY3aKPEIUICHUIO TTOTYYEeHHBIX 3HAHUN M TPAKTUYECKUX YMEHUH.

IIpumepHnbie BUABI AesiTeIbHOCTH 00yuarommxcs ¢ 3I1P, o0yciioB/ieHHBIEOCOOBIMU
o0pa3oBaTeIbHBIMHM NOTPEOHOCTAMH U 00ecTeYnBAKOIIHE

OCMBIC/IEHHOE OCBOEHHE CO/IEPKaHNN 00pa3oBaHus MO npeaMery «Pu3zukay

[IpumepHass TemaTtudyeckas W TEPMUHOJOTHYECKAs JIEKCHKA IO KYypCy (U3UKHCOOTBETCTBYET
ITOOIT OOO0.

Copepxanue BUJIOB jAesTenbHocTH oOydaromuxcst ¢ 3I1P Ha ypokax ¢usuku ompenensiercs Ux
0co0bIMH 00pa3zoBaTeNbHBIMU NMOTpeOHOCTAMU. [ToMuMo mmpoko ucnonb3yemsix B [IOOIT OO0 obmmx
JUTSL BCEX OOYYAIOIINXCSI BUJIOB JCATEIBHOCTH CIIEAYET YCHUIIUTh BHIBI ICATEILHOCTH, CIICIU(UIHBIC IS
JTAHHOM KaTeropuu JeTei, oOecrneunBaroliie OCMBICIEHHOE OCBOCHHME COJEp)KaHHs O00pa3oBaHMs I10
IpeMETy: YCHWICHHE MPEIMETHO-TIPAKTHYECKONW NEeSTETPHOCTH C aKTUBU3AIlMEH CEHCOPHBIX CHCTEM;
OCBOCHME MaTepuasla ¢ ONOpPOW Ha alrOPUTM; «IIOLIArOBOCTHY B M3YyYEHMM MaTepHasa; MCIOJIb30BaHUE
JIOTIOJTHUTEILHOM BU3YaJTbHOM OTTOPHI (CXEMBI, TA0JIOHBI,0MOPHBIE TAOJIUIIB); pEYEBOI OTUYET O MpoIecce U
pe3yJbTare JesTeIbHOCTH; BBIOJHEHHWE CIEIHUANbHBIX 33JaHUH, OOECIEeYMBAIOIIUX KOPPEKIIUIO
peryJsun y4eOHO-TI03HABAaTeIFHON ICATEIIEHOCTH M KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

st o6yuaronuxcs ¢ 3[1P cymiecTBeHHBIM SBISIOTCS IPHUEMbI paOOTHI € IEKCHYECKUM MaTEpUaIoM
no mpenamery. [IpoBomutcs cnenmanpHas padoTa MO BBEICHHIO B aKTUBHBIA CIIOBaph OOYYAIOIIHXCS
COOTBETCTBYIOIIEH TepMuHONOTHH. l3ydaemble TEepMUHBI BBOJAATCS Ha IOJHMCEHCOPHON OCHOBE,
o0si3aTeNlbHa BU3yallbHAs TOJUICP)KKA, AITOPHTMBI pabOTHl C ONpEICTICHHEM, OIOPHBIC CXEMBI s
AKTyaJIN3allUUTEPMHUHOIOTHH.

B cBs13u ¢ ocoObiMu 0Opa3zoBaTenbHBIMU TOTpeOHOCTSIMU oOy4arommxcs ¢ 3I1P,mpu nmianupoBanuu
paboThI yueHHKA Ha YPOKE CIIEAYET MPUAEPKUBATHCS CIIEAYIOIIMXMOMEHTOB!

1. TIlpu ompoce HeoOXOAMMO: JaBaTh ANrOPHTM OTBETA; Pa3spellaTh MOIb30BATHCA IIAHOM,
COCTaBJICHHBIM TPU TOATOTOBKE JOMAIIHETO 3a/aHMs; J1aBaThOOJbIIE BPEMEHH T'OTOBUTHCA K OTBETY Y
JIOCKH; pa3peliaTh JAesiaTh MpeIBapUTelIbHbIE3aUCH, MT0JIb30BAThCS HATJITHBIMUA TOCOOUSIMHU.



2. ITo BO3MOXHOCTH 3aaaBaTb OGy‘lﬁIOHlI/IMCH HaBOIAIHNEC U YTOYHAIOMHUE BOIPOCHI, KOTOPLIC
IIOMOT'YT UM IOCJICA0BATCIIbHO U3JIOKUTh MaTCpHrall.

3. CucreMaTHYeCKU NMPOBEPATH YCBOCHUE MaTepvala 110 TEMaM yPOKOB, JUISl CBOEBPEMEHHOTO
oOHapysKeHHs IPOOEIIOB B IPOIIEALIEM MaTepUale.

4. B npouecce M3ydeHHs HOBOTO MaTepuala BHUMaHUE YYEHMKOB oOpamiaeTcs Ha Haumbolee
CJIOJKHBIE pa3JieNbl n3ydaeMoi Tembl. Heo0xoaumMo yaie o0paiarsesi KHUM C BOTIPOCAMH, BBISICHSIOIIUMU
IIOHUMaHUE Y4yeOHOro MaTepuayla, CTUMYJIMPOBATH BOIIPOCHI NPH 3aTPYAHEHUSX B YCBOEHHUM HOBOI'O
MarepHana.

MecTto yqeﬁnoro npeamMera «Pusuka» B y‘leﬁHOM IJIaHe

B cootBercTBUM ¢ DenepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero oOpas3oBaHus yueOHbIA mpenMeT «Pu3nka» BXOIUT BIIpeAMETHYI o00iacTh «EcTecTBeHHBIE
HayKU» W SBISieTCS 00s3aTenbHBIM Ui u3ydeHus. Conepxanue ydeOHOro mpeamera «Dusukay,
MPEICTABICHHOE B

YIIpumepHoii paboueii nporpamme, coorsercTByeT @I'OC OO0, ITpumMepHOii OCHOBHON 00pa3oBaTeIbHON
porpamMme OCHOBHOTO 0011ero oOpasoBanus, [IpumepHoii aganTupoBaHHON OCHOBHOM 00pa30BaTeIbHOM
porpaMmme OCHOBHOT'O O0IIIero o0pa3oBaHus 00YUaAIOIIUXCS € 3a/IEPKKON TICUXUYECKOTO Pa3BUTHS.

ICOAEP’ KAHUE YUEBHOI'O ITPEIMETA «®U3UKA»

7/ KJIACC

Paspen 1. ®usunka u eé posib B NO3HAHUU OKPYXKaOLWEro MUpa

®usuka — Hayka o npupoje. SAsnenus npuponsl (MC). dusudeckue sBIeHHs: MeXaHUYECKHE,
TEIUIOBEIC, DIICKTPUYECKUE, MATHUTHBIC, CBETOBEIC, 3BYKOBBIC.
du3nyeckme BennUmHbl. U3mepeHune dusnHeckmnx BeinumnH. dusudeckuenpubopsi’. llozpewHocmeo

usmepeHuli. MexayHapoaHas cuctema eguHul,

Kak ¢u13MKa 1 gpyrne ectecTBeHHble HayKM M3yyatloT npupoay. EcmecmeeHHO-Hay4YHblli memood
No3HaHus: HabawOeHue, NocMAaHO8KA HAYYHO20 B0MPOCa, 8bIOBUHEHUE 2Urome3s, 3KcriepumeHm o
nposepke a2unomes, obvAcHeHuUe Habawoaemozo aeaeHus. Onucadue GuauvyecKux AeaeHull ¢ MoMoulbro
modenel.

[Ipenmer u MeToabl GUBKKHU.

Hemoncmpayuu®

1. MexaHu4ecKue, TEIIOBbIE, SIEKTPUIECKUE, MATHUTHEIE, CBETOBBICABICHHS.

2. dusuyeckue OpubOpHl M HpoLEAypa HPAMBIX H3MEPEHHH AHAJIOTOBBIM U LU(POBHIM
npubopom.

3. Onpeiesnenye MOrPEIHOCTH SKCIIEPUMEHTA.
@ponmanvusle 1adOpamopHvie padomvl UIU I1eKMPOHHAA 0EMOHCMPAUUA.
1. Ompenenenue 1EHBI JeNCHUS U3MEPUTEIHLHOrO NMpHOOpa (KCIONIBb3YATEXHOIOTHUECKYIO KapTy
JKCIIEPUMEHTA).
2. 3mepenne o0bEMa )KUIKOCTU U TBEPJOTO Tea
3. Onpeodenenue pasmepos Maivix me.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI 0 CTPOEHHH BellecTBa
CtpoeHue BellecTBa: aTOMbl U MOJEKYAbI, Ux pasmepsl. Onbimesl, 00Ka3bi8arowue OUCKpemHoe
cmpoeHue geujecmaa.

[BuKeHune yactuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHMA YaCTUL, C TemnepaTypoii. BpoyHoBcKoe
ABUXKeHue, anddysua. Baaumodelicmseue yacmuuy sew,ecmea: NpumsameHue U ommanKusaHue.
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ArperaTHble COCTOAHMA BELLECTBA: CMpPOeHUe 20308, XUdKocmel u meépobix (Kpucmasauvyeckux)
mesn. Bzaumocesasb mexdy ceolicmeamu sewyecms 8 pasHbix azpe2amHbiX COCMOAHUAX U UX AMOMHO-
MOseKynapHbIM cmpoeHuem. OcobeHHOCMU az2pe2amHbix COCMOAHUL 800bl.

Jemoncmpayuu®

1 MC - anemeHTbI coaepxaHuma, BKAKYawwme mexxnpegmeTHble CBA3U, KOTOPbIe nop,po6Hee PaCKpbITbI
BTEMATUYECKOM NJIaHNPOBAHUMN.

2 3Aer n aanee KypCmBom 0603HayeHbl TE€MbI, N3y4eHne KOTopbiX NpoBOAUTCA B O3HAKOMUTE/IbBHOM
nnaHe. MNepgarorcamocToATeNbHO onpeaenaet ob6bem M3y4aeMoro matepuana.

3 Bce lemoHcTpaumn 1 labopatopHble paboTbl, NpeAcTaBNeHHbIE B COAEPMKaHMM, AOMYCKAaeTcA (MOXKHO)
NPOBOANTb, UCNOb3YA MHPOPMALLMOHHbBIE U 3NIEKTPOHHbIE TeXHONOrMK (LmdpoBble 0bpasoBaTebHble

pecypcbl).

4 3pecb 1 ganee NPUBOAMTCA PaCLIMPEHHDIN NepedYeHb N1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOrO
yuuTenb genaersbibop No cBOEMY YCMOTPEHUIO.

Habmronenne GpOyHOBCKOTO ABUKEHMSL.
Ha6monenne nuddysumn.
@ponmanvusle 1adopamopHvie padbomvl u ONbvIMb
1. OneHka JuaMeTpa aToMa METOJI0M PSJIOB (C UcTob30BaHueM(oTorpaduii).
OnbIThI 10 HAOTIOJEHUIO TEIIJIOBOI'O PACHIMPEHNUS T'a30B.

3.0mbITHl 0 OOGHAPYKEHUIO JEHCTBHS CUI MOJIEKYISPHOTO IIPUTSKEHUS
(3nekmpoHHaa demoHcmpayus).

Pa3znen 3. /IBH:KeHHe U B3aMMOAelCTBHE TeJl
MexaHnyeckoe gaBuKeHue. PaBHOMepHOe M HepaBHOMepHoe asukeHue. CkopocTb. CpedHAA

CKOPOCMb NPU HEPABHOMEPHOM 08UMCeHUU. PacyéT NyTn 1 BPEMEHW ABUKEHUA.

fiBneHne nHepumn. 3aKoH uHepyuu. Bzaumodelicmeue mesn KaK Npu4uHa UdMeHeHUsa CKopocmu
dsuxeHua men. Macca Kak mepa uHepmHocmu mesa. MnoTHOCTb BewecTBa. C843b MA0MHOCMU C
Konuyecmsom moseKyn 8 eduHuUe obvémasewecmaa.

Cnna KaK xapaKTepuCTUKa B3ammogeiictans Ten. Cuna yrnpyeocmu v 3akoH 'yKa. MamepeHue cusbl
c nomowibto QuHamomempa. ABneHne TATOTEHUA U cunaTaxectTu. Cusina maxecmu Ha Opya2ux NaaHemax
(MC). Bec Tena. HesecomocTb. CnoXKeHMe cun, HanpaBAeHHbIX MO O4HOM nNpamoi. PaBHoaelcTByOLWan
cun. Cuna mpeHus. TpeHue CKOAbXEHUA U mpeHuUe nokoA. TpeHue 8 npupode u mexHuke (MC).

HMemoncmpayuu®

HabmtoneHne MexaHn4ecKoro JABHKEHHS Tela.

W3mepeHnne CKOpOCTH MPSIMOJIMHENHOTO IBHKEHMUS.
Habmonenue sBieHust HHEPLUH.

Habmionenne u3MeHeHus: CKOpOCTH IpU B3aUMOACHCTBUH TeEJL.
CpaBHeHue Macc 110 B3aMMOJEHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OAHON NPAMON.

/. JleMOHCTpaI|si CHIIBI YIIPYTOCTH Ha Pa3IMYHbIX MaTepHalax.
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DponmanvHsle 1ab60pamopHvle padomol u ONbIMLL,

1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO JABMJKEHMs (IIapuKka B JKUAKOCTH, MOJAEIH
IEKTPUUECKOTO aBTOMOOUJIS U T. I1.) (971eKMPOHHAA 0eMOHCMPAUU).

2. Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHHs Opycka WM IIapuKa I10 HAKIOHHOM
IUIOCKOCTH.
Onpenenenue IOTHOCTU TBEPJOTO TENA.

4, OmnbITH, JAEMOHCTPUPYIOLIHE 3aBHCHUMOCTb pacTsKeHHS (AedopMariuu) mpy>KuHbl OT
HPUIOKEHHOM CHIIBI.

S, OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OTBeca Tella U

XapaKTepa COMMpUuKaCaromuxcs HOBerHOCTCﬁ.

Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
OasneHune. Cnocobbl ymeHbWeHUA U yesenuveHua OaesneHus. /[aeneHue 2a3a. 308UCUMOCMb

dasneHusa 2a3a om obvéma, memnepamypel. lNepedaya dasneHus

imeépdbimu menamu, HUOKOCMAMU U 2a3amu. 3akoH [lackansa. [THeemamuuecKkue MAWUHGI.
3aBUCUMOCTb AaBAEHUSA XKUAKOCTU OT rNybuHbl. Coobwarouuecs cocyosl. [udpasau4eckue mexaHu3mel.

ATtmocdepa 3eman u atmocdepHoe aasneHue. MpuduHsl cyuwecmeosaHus 8030ywWHoOU 060104KU
3emnau. Onbim Toppuuennu. M3mepeHue ammocgepHo20 0aesneHUs. 3asUcuMocmb ammocgepHo20
dasneHUs om 8blIcombl HA0 yposHem MopS. [pubopbl 075 udmepeHUs ammochepHo20 0aeeHUS.

Jelicmsue #uOKocmu U 2a3a Ha No2pyHéHHoe 8 HUx meso. BolTankneaowas (apxmmesosa) cuna.
3akoH Apxumeda. lnasaHue men. Bo3dyxonnasaHue.

Hemoncmpayuu
3aBUCUMOCTD JABJICHUS T'a3a OT TEMIEPATYPHL.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mmaronuecs Cocy/ibl.
I'mapaBauyeckuit mpecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO AABICHUS.
6. 3aBUCHMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00BhEMaA MOTPYKEHHOW YACTHUTENA U INIOTHOCTH
JKHJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
8. VYcnoBue iaBaHus TEJI: MJIABAaHUE WM MOTPY>KEHUE TE B 3aBUCUMOCTUOT COOTHOIIEHUS
IUIOTHOCTEH Tejla U KHUJIKOCTH.
Dponmanvusvie 1adopamopHsie padbomvl u ONvINbL

1. HccnenoBaHue 3aBHCUMOCTH Beca TeJia B BOJIe OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH
Tena.

2. OrnpezeneHne BHITATKUBAIONIEH CUJIbL, JEHCTBYIOIIEH HA TEJI0, MOTPYKEHHOE B KUJIKOCTb.

3. ITpoBepka HE3aBUCUMOCTH BBITAJTKUBAIONIEH CUIIbL, JEHCTBYIOIIEN HA TEIO B )KUIAKOCTH, OT
Macchl Teja.

4, OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEIIO
B )KHJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUJIKOCTh YaCTH TeJIal OT TUIOTHOCTH JKHIKOCTH.

5. KoncTpynpoBanue apeomeTrpa WM  KOHCTPYUPOBAHHE  JIOAKHUM ONPEACIICHUE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. Pabota m MOIIHOCTh. DHeprus
Mexanudeckas padota. MOITHOCTb.



=

wn

MpocTble MexaHu3Mbl: pblyar, GAOK, HaK/AOHHAs NAOCKOCTb. [Ipasusno pasHosecus polvaed.
MpumeHeHue npasuna pasHosecus pwuiyaea K b6a0Ky. «3on0moe npasuno» mexaHuku. KMJO npocTbix
MexaHM3MOB. [pocTble MexaHM3Mbl B ObITy 1 TEXHUKE.

MexaHuuecKan aHeprua. KuHemu4eckas u nomeHyuaneHas aHepaus. lpespaweHue 00H020 8Uda
mexaHu4eckoli sHepauu 8 Opy20Ui. 3aKOH COXPAaHEHUA SHEPTUN B MEXAHUKE.

Hemoncmpayuu
1. IlpuMepsl IPOCTHIX MEXAaHU3MOB.

(@®ponmansvusie nabopamopnvie’padomot u onvimot*

1. Onpenenenue pabOThl CHUIIBI  TPEHUST [P PABHOMEPHOM JBI)KEHUU Teja IO
TOPU3OHTAIILHON OBEPXHOCTH.

I/ICCJ'Ie,I[OBaHI/Ie YCJIOBHI;'I PpaBHOBECHUA pbIyara.

3. N3mepenne KIIJ] HakTOHHOM TJIOCKOCTH (271€KMPOHHAAOEMOHCMPAYUSL).
4, N3yyenne 3akoHa COXpaHEHHs] MEXaHUYECKON IHEPTHH (2/1eKMPOHHAAOEMOHCMPAYU).
8 KJIACC

Paspgen 6. Tennosble ABneHUA

OCHOBHblEe MOA0HEHUA MOAEKYAAPHO-KUHemu4eckoli meopuu cmpoeHusa eewecmea. Macca u
pasmepsbl amomos U MoseKya. Onbimsl, M00MeepHOaroujue OCHOBHbIE MONOHEHUA MOSEKYAAPHO-
KuHemuy4ecKoli meopuu.

Mopenu TBEPAOro, XWAKOFO W ra3oobpasHOro COCTOAHWM BelecTBa. Kpucmannuveckue u
amopgHeie mena. Ob6vAcCHeHUe ceolicme 2a308, ¥uUOKocmell u M8EPObIX mesa HA OCHO8e MosoHeHull
MoneKynapHo-KuHemuyeckol meopuu. CMaunBaHue U KanuansapHsle AsneHus. Ternnosoe pacwupeHue u
cHamue.

Temnepatypa. Cea36 memmepamypsl CO CKOPOCMbHO Mers08020 08UMCEHUA Yacmuy,.

BHyTpeHHAA sHeprua. Cnocobbl usmeHeHUA BHymMpeHHel sHepauu: menaonepedaya u coeepuieHue
pabomel. Budebl mennonepedayu: mennonposodHOCMb, KOHBEKUSA, U3AyHYeHUE.

Konnyectso Tennotbl. YOenbHas menaoémkocme eewecmeaa. TennoobmeH u mensaogoe
paesHoeecue. ypaeHeHue mennosoeo banaHca.

MnaeneHue u omeepOesaHUE KPUCMAAAUYECKUX eewecms. YOenbHas menaoma raaesneHus.
MapoobpazosaHue u KoHOeHcayus. MicnapeHue (MC). Kunenne. YdenosHasmernsaoma napoobpa3osaHus.
3asucumocmes memnepamypbl KUneHus om ammocgepHo20 0aeneHus. BaaxHocms 8030yxa.

3Hepl'l4ﬂ TONAUBa. YoenoHaa menaoma C2O0pPAaHUA.

MpuHyunel pabomsl mennossix 0suzameneli. K[ mennosozo 0suzamens.

Tennosblie dsuzamenu u 3auyuma oKpyxcaroueli cpedsl (MC).

30KOH COXpaHeHUA U npespaweHus s3Hepauu 8 menanoabix npoyeccax (MC).

Hemoncmpayuu

Habmonenne OpoyHOBCKOTO JTBUKCHHSL.

Hab6nronenue nuddysun.

HaGmroneHue siBieHn CMaYuBaHUS U KalTUJUISIPHBIX SIBICHUH.
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13.

HabmroieHne TemmoBoro pacimpeHus Te.
5. H3meHeHue naBieHHs Ta3a MpU U3MEHEHWU O00bEMa M HArpEeBaHUU HMIUOXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIEepPaTyphl.
Bunel Terionepenayu.
OxunaxieHue npy COBepIICHUH PabOThI.

{HarpeBanue npu coBepiiieHuH pabOThI BHEITHUMH CHJIAMH.

CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HabmroneHue KumneHus.

HabGmronenue noctossHCTBa TeMIIEpaTyphl MPH IJIABJICHUU.

Mopenu TENJIOBBIX ABUraTENICH.

Dponmanvhsie 1a60pamopHvle padomol u ONvIMbL

OnBITH O OOHAPYKEHUIO JACHCTBHS CHUJ MOJICKYJISIPHOTO TPUTSIKEHUS
(271eKmpoOHHAA 0eMOHCmpPayus).

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA caxapa.

3. OneITH TI0 HAOJIIOJICHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTCH WUTBEPIBIX TEIl.
Ornpenenenue qaBieHUs BO3/lyXa B Oa/JIOHE IIMPHUIIA.

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh JIAaBJICHUS BO3AyXa OT eroo0bEMa 1 HarpeBaHMs
WTH OXJIQKICHUSI.

6. Habmronenne u3MeHeHHMs BHYTPEHHEH DSHEpPruu Tella B pe3ylibTaTeTeruionepeaadn u
paboThl BHEITHUX CHII.

7. HccnenoBanue sBiieHUs TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOW HUrOpsueil BOJBI.

HccnenoBanue mporecca UCTIapeHus.
Omnpenenenne OTHOCUTENHHOM BIAXKHOCTH BO3/1yXa.
OnpedeneHue yoenvbHOU meniomul NAAGLeHUs IbOd.

Pazgen 7. DnekTpuyeckne ¥ MATHUTHbIE SIBJICHHSA
Snekmpusayua mes. [Ja poaa sNeKTpUYecKkmx 3apagos. B3aumoaenctemne 3apaxKeHHbIX Te.

dnekTpuyeckoe nose. [lpuHyun cyneprno3uyuu 3aekmpuveckux noneli (Ha KayecmeeHHOM
ypogHe).

Hocumenu anekmpu4veckux 3apados. InemeHmapHsbil anekmpudeckuli 3apad. CmpoeHue amoma.
MPOBOAHWKN N AUINEKTPUKN. 3aKOH COXPaHEHUSA 3NeKTpMUYecKorosapaaa.

DNEeKTPUYECKUI TOK. YC108US Cyuecmseo8aHUs 31eKmpu4ecko2o mokd. ICTOYHUKM NOCTOAHHOTO
TOKa. [lefcTBUA INEKTPUYECKOro TOKa (TensoBOe, XMMWYECKOe, MarHUTHoe). danekmpuyeckuli moK e
HUOKOCMAX U 2G30X.

PaboTa M MOLIHOCTb 3/IEKTPUYECKOro TOKa. 3aKoH [xroyna—J/leHya. Inekmpuyeckue uenu u
nompebumenu anekmpuyeckoll aHepauu 8 bbimy. InekTpuyeckaa uenb. Cuaa ToOKa. dNeKTpuyeckoe
Hanpsa)keHne. ConpoTmMBaeHMe NMPOBOAHUKA. YOesnbHoe cornpomusaeHue sewjecmed. 3akoH Oma ans
yyacTka uenu. NocneposatenbHoOe U NapannenbHoe coeanHeHne NPoBOAHUKOB. KopomkKoe 3amMbIKaHUE.

MocToAHHbIE MarHUTbI. B3anmogencteme NOCTOAHHbIX MarHUTOB. Maz2HUMHoe nosae. MazHUmMHoe
nose 3emMau U e2o 3Ha4yeHue 0718 #U3HU Ha 3emae. Onbim 3pcmeda.MazHuUmMHoe rose 31eKmpu4yeckozo
mokKa. [TpumeHeHuUe 371eKmpPomMazHUMO8 8 mexHuKe./Jelicmeue MG2HUMHO20 M0AA HA [MPOBOOHUK C
mokoMm. Inekmpodsuzamersb

YinocmoaHHo20 moka. Ucnons3osaHue snekmpodsuzameneli 8 MeXHUYECKUX ycm- policmeax u Ha
mpaHcrnopme.
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Oneimel  ®apadea.  AeneHue  aneKmpomaz2HUMHoU  UHOYyKyuu.  [lpasuno  JleHya.
SnekmpozeHepamop.  Crnocobbl  Moay4yeHuUA  3nekmpuveckol  3Hepauu.  DNEeKTPOCTaHUMM  Ha
BO30HOHOBNAEMbIX UCTOYHMKAX SHEPTUW.

Hemoncmpayuu
DneKkTpusanus Te.
JIBa poaa 3JIEKTpUUYECKUX 3aps/I0B U B3aUMOJICUCTBHE 3aPsHKEHHBIX TEIl.
VY CeTpoicTBO U IEHCTBUE AIEKTPOCKOTIA.
DIIeKTpOCTaTUYECKast MHIYKLHS.
3aKOH COXPAaHEHUS JIEKTPUUECKHUX 3apsI0B.
[IpOBOJTHUKY U TUIIEKTPUKH.
MopaenrupoBaHue CUIIOBBIX IMHUN JIEKTPUYECKOrO MOJIS.
HcTouHMKH MOCTOSHHOTO TOKA.
JleficTBUS 3JIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
I"a3oBbwIi1 pazpsa.
H3mepenne cuiibl TOKa aMIepMeTpPOM.
H3mepenue 3eKTpuyecKoro HarpsKEeHUs: BOJIbTMETPOM.
Peocrat u Mmara3uH conpoTHBICHUH.
BzaumopeiicTBre NOCTOSIHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOKHOCTH PA3/IEICHUS MTOJIOCOB MAarHUTa.
MopenupoBanre MarHUTHBIX TOJIEH TOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.
MarnuTHOe 1oJje Toka. DIeKTPOMarHur.
JlelicTBMEe MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
DIEeKTPOABUTATENH TIOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS AIEKTPOMArHUTHON UHAYKITUH.
Onebitel @apanes.
24, 3aBUCHMOCTh HANPABJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUN €TOBO3HMKHOBEHUS.
DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

@ponmanvusle 1adopamopHvie padomol u ONbIMbL

1. OMBITHI 110 HAOJIIOACHHIO AJICKTPHU3AIUN TeT HHAYKIIUEH U MPUCONTPUKOCHOBEHUH.

2. HccnenoBanme OeHCTBUS SMEKTPUYECKOTO TOJS HA MPOBOJHUKUA HIUIICKTPUKH.
CoOopka u mpoBepka pabOoThI JIEKTPUUECKON MU TOCTOSHHOTO TOKA.
N3mepenue u pery1mpoBaHue CUITBI TOKA.
W3mepenne n peryInpoBaHNue HAIIPSKEHUS.

6. Hccneoosanue 3agucumocmu cuibl mokd, UOyuje2o uepes pe3ucmop, OmconpomueieHus
Pe3uUcmopa u HanpaXCeHus Ha pe3ucmope.

7. Onvimer,  demoncmpupylowue  3a6ucumocmv — I1EKMPULECKO20 — CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONUMHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuand.

8. IIposepka npasuna cnodicenusi HaAnPANCEHUU Npu NOCIe008AMENbHOM COEOUHEHUU O0BYX
Pe3uUcmopos.

9. IIposepka npasuna 0715 Cubl MOKA NPU NAPALLENLHOM COEOUHEHUU PE3UCTOPOS.
Omnpenenenue padboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenne MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIIETSIEMON Ha PE3UCTOPE.

12. HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIErO 4epes3 JIAMIIOYKY, OT HaIpsKEHUs Ha

HEMN.
I/ICC.HGI[OBB_HI/IQ MAarHmuTHOI' O B3aHMO[[€I>'ICTBI/I5I ITIOCTOSHHBIX MAarHuTOB.

14 I/I3yquHe MAariuTHOTI'O I10JISI ITIOCTOAHHBIX MAarHUTOB HpI/I nux O6’beILI/IHCHI/II/I nu paB,[[eJIeHI/II/I.
HccnenoBanue qSHCTBUS SJICKTPHYESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.
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16. OnbITh, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI B3aMMOJICUCTBHS KATYUIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPaBJIEHUs TOKA B KaTYIIIKE.
H3ydenue neicTBus MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
H3yuenue pabomer snekmpoosuzamenns.
N3amepenne KII/I anexkTpoaBUraresibHOM yCTaHOBKH.

20. OnbITBl O MCCIEIOBAHUIO SIBICHUS JJICKTPOMArHUTHOM WMHAYKIUU: UCCIIEI0OBAHUE
M3MEHEHUH 3HAYEHUs U HAIIPAaBJICHUS! MHAYKIIMOHHOIO TOKA.

9 KJIACC

Paspgen 8. MexaHnueckune ABneHus

MexaHndeckoe paBuxeHue. MaTepuanbHaa Touyka. Cuctema oTcyéta. OTHOCUTENBbHOCTb
MexXaHM4YecKoro  ABw»KeHus.  PaBHOmepHoe  npAmMonWHeNHoe  ABWXKeHwe.  HepasHomepHoe
npAmonuHeliHoe oguxceHue. CpefHAA U M2HOBEHHAA CKOPOCMb mesa rnpu HEPABHOMEPHOM OB8UXEHUU.

YckopeHue. PasHoyckopeHHoe npsamonuHeliHoe oOesuxceHue. CBoboaHoe nageHue. Onbimel
lanunes.

JluHeliHas u yenoeas ckopocmu. LleHmpocmpemumesnbHoe YyCKopeHue.

ITepBoiii 3akoH HeroToHa. BTopoii 3akon HeroTona. Tpetuii 3akoH HeroToHa.
lMpuHyun cyneprnosuyuu cus.

Cuna ynpyzocmu. 3aKoH [yka. Cuna mpeHuUsa: cuna mpeHua CKO/IbHEHUS, CUid MpPeHUs MOKOA,
Odpyaue 8U0bl MPEHUS.

Cuna TAXKECTM M 3aKOH BCEMMUPHOTO TAroteHuA. YcKopeHue cBoboaHoro nagenua. JsuxeHue
naaHem s8okpyz ConHya (MC). lepsas Kocmu4eckas ckopocme. Hesecomocme u nepezpysku.

PaBHOBecre maTepuanbHOIt TOUKU. AbcotomHo meépdoe meno. PasHosecue meépdoz2o mena c
3aKpennéHHol ocbro spawjeHuA. MomeHT cunbl. LleHmp maxcecmu.

MNmnynbc Tena. M3ameHeHue umnyaeca. Wmmyaec cuabl. 3aKOH COXPaHEeHMA WMMyabCca.
PeaktuHoe agmkeHune (MC).

MexaHuuyeckan paboTa n MoLWHOCTb. PaboTa cun TaxecTn, yrpyzocmu, mpeHusa.Cea3b aHepauu u
pabomel. MoTeHLMaNbHAA SHEPTUA Tena, NOAHATOro Hag, NOBEPXHOCTbIO 3eMAN. [TomeHYUanbHAs 3Hepaus
crHcamoli npyrcuHel. KnHetuyeckas sHeprua. Teopema o KuHemuveckoli sHepauu. 3aKOH COXpaHeHun
MeXaHUYeCKOW SHepruu.

Hemoncmpayuu
1. Hab6nronenne MexaHn4ecKoro ABMKEHUS TeJla OTHOCUTEIHHO Pa3HbIX TEIOTCUETA.
2. CpaBHEHHE TTyTEN U TPACKTOPUIN JBUKEHUS OJHOTO U TOTO K€ TETA0THOCUTEIBHO Pa3HBIX

TeJ OTcuéTa.

N3MepeHne CKOpOCTH B YCKOPEHUS TPSMOJIMHEMHOTO ABUKECHHUSI.
UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JBHKCHUS.
Habmronenre nBr>KeHus Tela Mo OKPYKHOCTH.

6. Habnronenne MexaHnuecKux sSIBIICHUN, MPOUCXOIANINX B cUcTeMe oTcUETa « Tenexkay npu
e paBHOMEPHOM ¥ YCKOPEHHOM JIBI)KEHUU OTHOCUTEIIFHO KabuHeTa GU3UKH.

3aBUCUMOCTh YCKOPEHMS Tejla OT MACChl Tejla U JEHUCTBYIOLIECH Ha HEro
Ylcubl.

1
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Habmionenue paBeHCTBA CHIT IPU B3aUMOACHCTBUH TEJL.
M3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

[lepenaya ummynbca npyu B3auMOACHCTBUU TE.
[TpeoOpazoBanus SHEPTUH MTPU B3aUMOICHCTBUU TEII.
CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOJCHCTBUH.
CoxpaHeHue UMITyJibca Mpy a0COIIOTHO YIIPYTOM B3aUMOJCHCTBHH.
Habmroienue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHne MEXaHUYECKON YHEPTUH TPU CBOOOAHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKON SHEPrUu IPH JIBH>)KEHHUH TeJla 101
{lnelicTBuEeM NpyKUHBI.

DponmanvHoie 1a60pamopHsle padomol U ONbIMbL

1. Koncmpyuposanue mpaxma 0ns paseona u OaibHelue20 PAGHOMEPHO20 OBUICEHUS
wapuxka ujiu meaedtcKu.

2. OmnpeneneHue cpeiHEd CKOPOCTH CKOJIBKEHUS Opycka WIM JIBUKEHUS LIapuKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOpeHHMsI Tejla IpPU PABHOYCKOPEHHOM JIBXKEHMM 110 HAKJIOHHOM
IUIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOMJBMXKEHHMHU 0O€3

Ha4yaJbHOU CKOPOCTH.

5. HCCJIGI[OB&HI/IG 3aBUCHUMOCTH CUJIbI TPCHUA CKOJIBXKCHUA OT CUJIBIHOPMAJIbBHOT'O JaBJICHUA.
Omnpenenenne ko3pGUIIUEHTa TPEHUSI CKOIbXKEHUS.
Ornpenenenne KECTKOCTU NPYKUHBI.

8. Onpenenenue pabGoOThl CHJIBI TPEHHUs TPU PABHOMEPHOM JIBIDKEHUU Teja IO
TOPU30HTAIILHON OBEPXHOCTH.
Q. Ompenenenne pabOThl CUJIBI  YIOPYTOCTH TPU TOABEME Tpy3a C HCIOIH30BAHUEM

HETOABHKHOTO U MO/IBUKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUS YHEPTHUH.

Pa3nen 9. Mexanndeckne KoJie0aHusl M BOJTHBI

KonebatenbHoe pasukeHue. OCHOBHblE XapPaKTEPUCTUKM KonebaHui: nepuod, 4actoTa,
amnauntyga. Mamemamuyeckuli u npyxcuHHbIl masmHuku. lTpespauwjeHue sHepauu npu KonebamenoHoOMm
osuxceHuU.

3aryxaromue konebanus. BeinyxaeHusie konedanus. Pesonanc.

MexaHuyeckue BosiHbl. CBOMNCTBA MeXaHMYECKMX BOH. [1p000s1bHbIe U nonepeyHsble 807Hsbl. AauHa
80/1HbI U CKOPOCMb €€ pacnpocmpaHeHua. MexaHu4ecKue 80s1Hbl 8 m8éPOoM mese, celicMu4ecKue 80s1Hbl
(MC).

3BYK. [pomMKOCmMb 38yKa U 8biIcOma moHa. OmpaxceHue 38yKa. UHGpas3syK U yabmpaseyx.

Hemoncmpayuu
1. HaGmtonenue xoneGaHuil Ten moja JEHCTBHEM CHIIBI TSKECTH U CHIIBIYTIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
Habmronenne BeIHYX/I€HHBIX KOJIe0aHUI U pe30HaHca.
Pacnipoctpanenne npoAoiabHBIX U MOMEPEUHBIX BOJIH.
Habmioienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
DponmanvHsie 1a60pamopHsle padomol U ONbIMbL
1. Omnpenenenne 4acTOTHI U MEpHOa KoleOaHU MaTeMaTHYECKOTOMasITHUKA.
OmnpeneneHyue 4acTOThl U MEpUOA KOJECOAHUH MPYKUHHOTO MAasTHUKA
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(21eKmponHas demoncmpayus).

3. HccnenoBanmne 3aBUCUMOCTH TIEPUOIa KOJEOAHUI MOABEIICHHOTO K HUTHTPY3a OT JIJTHHBI
HUTH.

4. HccnenoBanue 3aBUCUMOCTH TIEpUOAA KOJICOAHUH TPy >KMHHOTOMAsITHIKA OT MacChl Tpy3a
(271eKmpoHHan 0emMoHcmpayus).

5. [IpoBepka HE3aBUCUMOCTH TEPHOJa KoJIeOaHUH Tpy3a, IMOJBEHICHHOTO KHUTH, OT MAacCChI
rpysa.

6. OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD Meproa KOJIeOaHUUIIPYKMHHOTO MasiTHUKA OT

MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. N3mepenune yckopeHust CBOOOAHOTO MAaICHUS (I1eKMPOHHAAOEMOHCMPAYUL).

Pa3nen 10. DjieKTpOMarHuTHOE 10JIe W 3JIeKTPOMATHUTHbBIE BOJIHBI
JNEeKTPOMArHUTHoe mnosne. JNeKTPOMArHUTHble BOJIHbI. Cs8olicmea 3/1eKmMpoMazHUMHbIX B0JIH.

LLIKkana anekmpomaz2HUMHbIX 80s1H. MICroanb308aHUE 31€EKMPOMA2HUMHbIX 80/TH 014 comoesoli ceA3u.

1

CBCTaA.

OnexTpomarnutHas npupona cera. CkopocTh cBera. BoiiHOBBIE CBOICTBa

Hemoncmpayuu

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BoaHoBbie cBOMCTBa CBETA.

Dponmansvhsie nabopamopuvle’ pabomst u OnvINbL

M3y4yeHue cBOWCTB 3IEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
MoOunbHOTO TenedoHa.

4

Pa3zaea 11. CBeroBbIe ABJICHHUA
JlyyeBaa mogenb cBeTa. MICTOUHUKM cBeTa. [pamonuHeliHoe pacnpocmpaHeHueceema. 3ammeHus

ConHya u JlyHel. OTparkeHune ceeTa. [1710CKoe 3epKaso. 3aKOHOMPAXeHuUs ceema.

NMpenomneHne ceeta. 3aKoH npesnomneHua ceeta. lNosHoe 8HymMpeHHee ompaxeHue ceema.
Ucnonsv3osaHue nosaHO20 BHYMpPEHHE20 OMPAXEHUA 8 ONMUYECKUX €8emoegooax.

NvH3a. Xop, nyyeit B anH3e. Onmuyeckas cucmema ¢pomoannapama, MUKPOCKONa u mesaeckona
(MC). a3 kak onmu4eckasa cucmema. bauzopyKkocme u 0aabHO30PKOCM®.

PaznoxceHue 6enozo ceema 8 cnekmp. Onbimesl HetomoHa. CroxceHue crieKmpanibHbIX yeemeaoes.

Hemoncmpayuu

[IpssMonMHEITHOE pacIpOCTPaHEHNE CBETA.

OtpaxkeHue cBera.

[onmyuenue n300pa>keHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue cBera.

OnTu4eckuii CBETOBO.

Xon stydelt B coOMparomei aunse.

Xox J1y4eil B paccenBarolleH JIMH3E.

[onmyuyenne n300paXkeHUI C MOMOIIBIO JIMH3.

[Tpuntun aeicTBus doToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopens riasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.

[Toryuenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.
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DponmanvHsie 1a60pamopHvle padomol U ONbIMbL
1. HccnegoBanue 3aBUCUMOCTH yTila OTPAa)KEHUsI CBETOBOIO Jiyda OT yrIJIaraJeHus.
H3ydeHue xapakTepUCTUK U300paKeHUs MPEMETa B INIOCKOM 3epKaJie.

3. HccnegoBannue 3aBHCHMOCTHU yria mpeJoMJICHUA CBCTOBOI'O Jiyda OT YyIJla IaJCHUA Ha
I'paHHUILC «BO3AYX—CTCKIIO».

[Momyuenne n300paXkeHNI C MOMOIIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenre (OKYCHOrO PpacCTOSHUSI M ONTHYECKONM CHIIBI CcOOMparoniei JMH3bI
(31eKmpoHHan OeMOHCMPAyUsL).

6. YOnbITHI IO Pa3NIOKEHUIO OEIOT0 CBETA B CIIEKTP (271€KMPOHHAADEMOHCIMPAYUSL).

OmBITHI IO BOCIIPUATHIO I[BETA MPEIMETOB NPH MX HAOIIOJCHHUU Yepes3
[IBETOBBIC (PHIIBTPBI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHUSA
Onbimel Pesepgopda v nnaHeTapHas mogenb atoma. Mogenb atoma bopa.

MCI'IyCKCIHue u nozaouwjeHuUe ceema amomom. KeaHmMel.

PaguoaktnsHocTb. Anbgpa-, 6ema- u 2amma-usayyeHus. CTpoeHne aTOMHOro aapa. HyK/1oHHasA
modesib amomHOo20 A0pa. M3omonel. PaduoakmusHele npespawieHus. [lepuod noaypacnada amomHbIxX
A0ep.

SnepHbie peakuu. 3aKOHBI COXPAHCHHS 3apsIOBOTO M MAacCOBOTO YHCEIN.
Peakyuu cuHme3sa u 0eneHusd a0ep. UcmouHuKu sHepauu ConHya u 38€30 (MC).

AnepHasna aHepreTuKa. Jelicmeus paduoakmusHbIX UdnyveHull Ha xcusbie opeaHusmesl (MC).

Hemoncmpayuu
CrHeKTphl U3ITy4eHUS U TOTTIOMIEHUS.
CreKTphl pa3anyuHbIX Ta30B.
CrnexTp BopopoJa.
Hab6monenue TpexoB B kamepe Buiibcona.
Pabora cuérunka MOHU3UPYIOMINX U3TYICHHM.
Peructparus u3ydeHus MPUPOTHBIX MUHEPATIOB U TIPOAYKTOB.
Dponmanvuvie nadbopamopuvie padbomsl u OnvIMbl
1. HccnenoBanme TpeKoB: H3MEPEHHE OHEPrUU YacTUIBI 10 TOPMO3HOMY IyTH (IO
dboTorpadusam) (21eKmpoHHas 0eMOHCMPAYUL).
N3mepenue panoakTUBHOTO OHA (91eKmMPOHHAA 0eMOHCMPayus).

IToBTOpHTEIBLHO-0000IIAIOIINI MOYJIb
[ToBTOpUTENBEHO-0000IIAIONTNI  MOAYNIb MpeaHa3HaueH s CcUCTeMaTH3alud U 00O0OIIeHUs
IPEIMETHOTO COJIEPKaHuUs U OTbITa AEITEIbHOCTH, TPUOOPETEHHOTO MPUU3YUYEHUH BCETO Kypca (PU3UKH.
IIpy mM3ydeHUM NaHHOTO MOAYJIS PEAIU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI JEATCIBHOCTH, HA
OCHOBE€ KOTOPBIX oOecrieunBaeTcs JOCTMIKCHUE TMPEAMCTHBIX W MCTAPCAMCETHBIX IMIJIAHUPYEMBIX
pe3yJabTaTOB 00y4eHHUs, POPMHUPYETCSl €CTECTBEHHO-HAay4Hasi TPAMOTHOCTh: OCBOEHHE HAyUHBIX METO/I0B
HUCCIICAOBaHU SIBIICHUMN npupoaAbl TCXHUKH, OBJIIAICHUC YMCHUAMH 00BICHITH (1)1/[3PI‘—I€CKI/IG SIBJICHUA,
IIPUMEHSISI TOJTyYEHHBIE 3HAHUS, pelIaTh 3a/1a4k, B TOM YHCJIE KaU€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyHOMNIHANBEHO NEATEIBbHOCTHBIA XapaKTep NaHHOIO pas3felia peanu3yercs 3a CYET TOro, 4To
y4Yaluecs BBITOJIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEUIaracTcs:
Ha OCHOBE TOJIyYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SABJICHHUS B OKpY KaroIei
IIPUPOJIE U IOBCEJHEBHOW JKU3HU;

{ucnonp30BaTh MO/ PYKOBOACTBOM TI€Aarora Hay4HbIE METOJIBI UCCIIEAOBaHUS (PU3NUECKHUX SIBJICHHUH, B
TOM YHCJIC JUTsl IPOBEPKH TUIIOTE3 M MOJTYUYEHUS TEOPETHUYECKUX BHIBOJIOB;



® OOBSACHATH C OMOPOW Ha AMJAKTHUECKUN MaTepuan mocje oOCyXKIEHHUs C MeJaroroM Hay4dHble OCHOBBI
Haubosee BaXKHBIX JTOCTHXKEHUN COBPEMEHHBIX TE€XHOJOTHH, HalpuMep, MPaKTUYECKOTo HCIOIb30BaHUS
pa3IMYHBIX UCTOYHUKOB SHEPTMU HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.
Kaxnas 3 TeM naHHOTO pasjena BKIIOYAeT SKCIEPHUMEHTAIBHOE HCCIIEI0BaHUE 0000IIaromero
XapakTepa Ha YCMOTpPEHHE Iiejarora W Ipu ero nomou. Pasmen 3aBepmiaeTcss NPOBEACHUEM
JTUATHOCTHYECKOHN M OLIEHOYHOU pabOThI 32 KYPCOCHOBHOM IITKOJTBI.

HpnMeprle KOHTPOJILHO-U3MEPHUTEJIBHBIC MaTE€PHAJIbI

[IpoBeneHne OLEHKH IOCTHKCHUH IUIAHHPYEMBIX Ppe3yJIbTaTOB OCBOCHHS YYEOHOTO NpeaMeTa
IPOBOIUTCS B (hOpME TEKYILEro M pyOeKHOTO KOHTPOJIS B BHJIE KOHTPOJIBHBIX padoT.

7 kaacc
KoHmponeHas paboma Ne 1 no Teme «epBoHauasbHble CBEJEHUA O CTPOEHWUM BELLLeCTBa»

KoHmposnbHas paboma Ne 2 no teme «Macca, NJ1I0THOCTb, O6BEM Y.
KoHmposneHas paboma Ne 3 no teme «Cunbl B npupoae».

KoHmponbHas paboma Ne 4 no teme «[laBneHue».

Mmozosas nposepoyHasa paboma.

8 kiace
BxodHas nposepo4Hasa paboma.

KonmponeHaa paboma Ne 2 no Teme «Tennosble ABneHua». KoHmpoaoHaa paboma Ne 3 no Teme
«ArperaTHble COCTOAHWUA BeLLecTBa».

KoHmponeHaa paboma Ne 4 no teme «INeKTPUYECKUN TOK. HanpsaxeHue»,

«Conpotusnenue. CoeuHEHNE MTPOBOJHUKOBY.
KoHmponeHasa paboma Ne 5 no Teme «PaboTa M MOLWHOCTb 3/1EKTPUYECKOTOTOKa», «3aKOH
dxoyna —JleHua».

Mmoezosas nposepoyHas paboma

9 knace
BxodHaA nposepoyHaa paboma.

KoHmponeHas paboma Nel no Teme «3aKOHbl ABUMNKEHMA M B3aMMOAENCTBUA

fren».

1

KoHmponbHas paboma Ne 2 no teme «MexaHnyeckne KonebaHus v BonHbI». KoHmpossbHas paboma No
3 no Teme «IIeKTPUYECKNE N MaTHUTHbIE ABneHusa» . KoHmponsHasa paboma No 4 no teme «CTpoeHue
aTOMa M aTOMHOTIO Agpa» u

Y«CTtpoenue u sBomroMs BeeneHHon.
Mmoezosas nposepoyHaa paboma.

1
MIJTAHWUPYEMBIE PE3VJIbTATBI OCBOEHIMA YUEBHOI'O ITPEJJIMETA
«D®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A



B nenom pesynbrathl ocBoeHust oOydatouumucs ¢ 3IIP yueOGHOro mpenmera

«®u3nka» JOJKHBI COBMAJATh C pe3yJbTaTaMu IPUMEPHOH pabodell MporpaMMBIOCHOBHOI'O OOILEro
o0OpazoBaHusl.

HanOosnee 3HaYMMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMsI K 00yUEHHUIO U LIEJIEHANPABICHHOMN [103HABATEIbHOM 1€ATEIbHOCTH;yCTAHOBKA HA OCMBICIICHHE
JUYHOTO OIBITA, HAOMIOACHUH 3a (PU3HYECKUMU
JKCIIEPUMEHTAMHY;
YCTAaHOBKA Ha OCMBICICHHE pPEe3yJbTaTOB HAOMIONEHUH 3a TNPHUPOJHBIMH U TEXHOT€HHBIMHU
SBJICHUSAMU C MO3ULMHA PU3NYECKUX 3aKOHOB;
CIOCOOHOCTh OIIGHMBATh  INPOUCXOAAIINE WM3MEHEHHsS M WX IOCIEICTBUS; POPMYIUPOBATH U
OLIEHUBATh PUCKH, (POPMHUPOBATH OIIBIT;
MIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIOAESITENbHOCTD (IIPU
COBMECTHOM BBIIIOJTHEHUH JIA0OPATOPHBIX MPAKTHYECKUX PadOT);yMEHHE Pa3InyaTh y4eOHbIE CUTYaIUH,
B KOTOpBIX ydamuiics ¢ 3IIP moxer
JIeCTBOBATh CAMOCTOSITENIbHO, U CUTYallUH, I/I€ CJEAyeT BOCIOJIb30BaThCs CIIPaBOYHON HH(poOpManuen u
JIPYTMMH BCIIOMOI'aTeJIbHBIMU CPENCTBAMMU;
CIOCOOHOCTh NMPUHUMATh PELICHUE B )KU3HEHHOW CHUTYallMM HAa OCHOBEIEPEHOCA IOJyYEHHBIX B
xoJie 00yueHus: GU3NYECKUX 3HAHUI B aKTyaJbHYIO CUTYalHIO;
CIOCOOHOCTh COOJIOAATh B IOBCEIHEBHOW KM3HM IpaBUia JUYHOW OE30IaCHOCTH Ha OCHOBE
NOHUMaHUS (PU3UYECKHX SIBICHUIN U 3HAHUS 3aKOHOB (PH3UKH;
YMEHUE KPUTHYECKH OLIEHMBATh MOJIY4YEHHYIO OT coOecelHUKa HMH(pOpMAILHIO, COOTHOCS €€ CO
3HaHUEM (PU3MUYECKNX 3aKOHOB;
CIOCOOHOCTH NepeiaTb CBOM COOOpPaKEHUS, YMO3AKIIIOUEHUS TaK, YTOObI ObITh MOHATHIM JPYTUM
YEIIOBEKOM;
a/IeKBaTHOCTb MOBEJCHHSI 00YYaIOIIErocst ¢ TOUKU 3pEHHsI OMACHOCTU UM O€30MacHOCTH Il ce0st
WU T OKPYIKAFOIINX;
YBaXXEHUE K TPYly U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;
yriIyOJieHHe MpeICTaBICHUM O IIeIOCTHOW KapTHMHE MHpa Ha OCHOBE IMPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUM U ITPAKTUYECKUX YMEHUM.

METANPEIMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHbIMU y4eOHbIMU HOZHABAMETbHBIMU 0CUCHEUAMU:
BBIABJIATH HPUYHHBI U CIICACTBUA ITPOCTHIX (1)I/I3I/I‘~I€CKI/IX ﬂBHCHHﬁ;

OIPCACIIATh (1)I/ISI/I‘~I€CKI/I€ TIOHATHA, CO371aBaThb 0606HIGHI/I${, YCTaHaBJIMBATb AHAJIOTHUH,
KJ'IaCCI/I(I)I/II_II/IpOBaTL, CaMOCTOATCIIbHO BBI6I/IpaTL OCHOBAaHHA U KPUTCPUU

s knaccuukanyuy, UCIOB3YS CIPABOUYHYIO HH(GOPMAIIUIO U ONTUPAsICh HAa AITOPUTMYUYEOHBIX 1€HCTBUM;
YCTaHaBJIMBATh MMPUIUHHO-CJICACTBCHHBIC CBsI3H, CTPOUTH JJIOTNYECKOEC PaCCyKICHHUC,
YMO3aKJIl04eHue (MHAYKTHUBHOE, JEeIyKTHMBHOE, MO aHaJOTMM) M JeJaTh BBIBOABI IOJ PYKOBOJCTBOM
nearora;
MCKaTh WJIM OTOMPATh MHPOPMALIUIO WM JAHHBIE U3 HCTOYHHUKOB C YUYETOM MPEII0KEHHON yueOHOH
3a/1a4¥ U 3aJJaHHBIX KPUTEPUEB.
co3/laBaTh, MPUMEHATh U MPEoOpPa30BBIBATh 3HAKM W CHUMBOJBI, MOJEIM U CXEMBI IS pEIIeHUs
yqe6HI)IX 1 IO3HAaBAaTCJIbHBIX 3aJa4,
C MOMOIIIBIO TEarora Ui CaMOCTOSTEIbHO IPOBOJUTH OMBIT, HECIOXKHBIHIKCIIEPUMEHT 110
YCTaHOBJIEHUIO 0COOCHHOCTEN (pr3nueckoro 00beKTa WK SABJIEHUS; IPe00pa3OBbIBaTh HHPOPMAIUIO U3
OJIHOTO BHJA B JIpyroil (Tabauily B TEKCT U
mp.);
YCTaHaBJIMBATb B3aUMOCBA3b (1)I/I3I/I‘I€CKI/IX SIBJICHUN U IpoOLECCOB, UCIOJIb3YA
ITOPUTM YUEOHBIX ICHCTBUH.
Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCLICIEUAMU:
OCO3HaHHO MCIIOJIb30BaTh PEYEBbIE CPEJCTBA B COOTBETCTBMM C 3aJauyell KOMMYHHMKAMU MJIs



BBIPA)KEHUS CBOMX MBICIIEH U MOTPEOHOCTEN /ISl IJITAHUPOBAHUS CBOCH 1S TEIbHOCTH;

OpraHN30BBIBATH Y4€OHOE B3aNMO/ICHCTBHUE B IpyMIIe (OMPEAEISATh O0IINE IIEJIN, PaCcTIPEAEIISTh POJIH,
JIOTOBAapHUBATHCS JIPYT C APYTOM H T. I1.).

IeJICHANPABICHHO UCTIONIb30BATh uH(pOpPMAMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTUH,
HEOOXOIMMBIE /TS peIIeHUs YIeOHBIX U MPAKTUYECKUX (PU3HUECKUX 3a1ad;

OpPraHM30BBIBATh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIBHOCTH C YYUTEIEM U
CBEPCTHUKAMH B IIPOIECCE 3aHATHH HUIUKON.

Ognadenue ynueepcanbHblMu y4eOHbIMU PECYIAMUCHBIMU 0CUCEUAMU:

MOHMMATh LM €CTECTBEHHOHAYYHOro OOy4YeHHs, CTaBUThb W (OPMYJIHPOBATH Ui ceOS HOBBIC
3a71a4M B y4eOe U M03HAaBaTEIbHOM eI TEIbHOCTH;

oOHapyXUBaTh U POPMYIUPOBATH YUCOHYIO MPOOIEMY, ONIPEACIATH el YIeOHOU AesTeIbHOCTH;

CaMOCTOSTENIFHO WM C TIOMOIIBIO YUUTENS IUIAHUPOBATh ITyTH JOCTHKEHUS LeNe B (PU3NIECKUX
IKCIIEPUMEHTAX, B TOM YMCIIC aJbTepPHATUBHBIC, OCO3HAHHO BHIOMpPATh Haubosee 3¢ (HeKTUBHBIE CIIOCOObI
pelIeHus yueOHBIX U TI03HABATENFHBIX 337134,

COOTHOCHTH CBOM NPAaKTUYECKHE IEHCTBUSA C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOCH JESTENBHOCTH B MPOIECCEe TOCTIKCHUS Pe3yJbTara, ONpPEAeiiTh CIIOCOObI ICHCTBUI B
paMKax TpeMIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTHPOBATH CBOM JICHCTBHS B COOTBETCTBHU C
U3MCHSIOIICHCS CUTyallnei;

MPAaBUILHOCTH BBITIOJHEHUS SKCIIEPUMEHTAIBHON yu4eOHO 3a/1aui, COOCTBEHHBIE BO3MOXXHOCTH €€
pelIeHus;

BJIaJICHHE OCHOBAaMH CAMOKOHTPOJISl, CAaMOOIICHKH, WPUHSATHS PEIICHHH W OCYIIECTBICHUS
OCO3HAaHHOTO BBIOOpa B Y4eOHOI U IMO3HABATEIBHOM AEATEILHOCTH;

ﬂI[aBaTI) aIICKBaTHYIO OIIeHKy CI/ITyaHI/II/I nu HpezmaraTb II1aH €€ U3MCHCHUSI, HpCI[BI/II[eTI) TPYI[HOCTI/I,
KOTOPBIC MOTYT BO3HUKHYTh IPHU PEIICHUH Y4eOHOMU

3a/1a4u;

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT.

INPEAMETHBIE PE3YJIBTATbBI

Tpe6oBaHMA K NpegMeTHbIM pe3y/abTaTamM 0CBOeHUA yyebHOro npegmerta

«Puszukay», pacnpeejeHHbIE 110 rogamM 00y4eHHs
PesynbraTsl o rogam GopMyJIUpPYIOTCS O NPUHIMITY 100aBIEHUs HOBBIX Pe3yJbTAaTOB OT roja K
rofy (pe3yJbTaTsl O4EPEJHOr0 rojia 10 YMOIYaHHIO BKIIIOUAKOTPE3yJIbTaThl IPEABIAYIIUX JIET).

7 KJIACC
IIpenmetHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb CHOPMHPOBAHHOCTH Y
00y4aromuxcst yMEHu:

— OpHEHTHPOBATHCS B TOHATHUSX U ONEPUPOBATH UMM Ha 0a30BOM YypoBHE: (DHU3MUECKHE M XHUMHUYECKUE
SBJICHHS; HAOJIOJICHWE, HKCIIEPUMEHT, MOJEIb, TUIOTE3a; €IWHUIBI (U3UYECKUX BEJIMYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, XKHUIKOE, Ta3000pa3HOE); MEXaHUUYECKOE IBUKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHS, PAaBHOJACHCTBYIOMIAs CUJI, AeGOopMaIius
(ympyrasi, riacTiu4eckas), HeBeCOMOCTh,COOOIIAIOTNECS COCY/IBI, C OMTOPOM HA AUNAKTUUECKUN MaTepuat

— pasnuyarh sBiaeHus (aud@ysus; TEmIoBOoe [BM)KEHHE 4YacTHIl BEIIECTBA; PAaBHOMEPHOE JABM)KEHUE;
HEPaBHOMEPHOE JIBUKEHUE; UHEPLUS;B3aUMOJCHCTBHUE TEN; pagHogecue meepobiX meil C 3aKpeniéHHol
0Cbi0 8paujenus; iepeayda 1aBaeHNs TBEPAbIMU TeJIaMHU, )KUIKOCTAMU U razaMu; aTMOC(hEepHOE 1aBJICHUE;
IUTaBaHUE TeJ; IPEBPAILEHUS MEXaHUUECKOW YHEPTUHU )0 OITMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SIBJIEHUE, IMOC]E MPEABAPUTEIBHOIO OOCYXKIEHUS C
[IEeJaroroM;

— pacrno3HaBaTh MPOSIBICHHE HU3YYEHHBIX (U3MUECKUX SIBICHHUNW B OKpYXKAIOIIEM MHpE, B TOM 4YHCIIE
¢u3nueckre sIBICHUS B IPUPOE: IPUMEPDI JBIKEHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOW M HEXHMBOH
pUpoJie; ACUCTBUE CHUJIBI TPEHHUS B MPHUPOJAE M TEXHUKE; BIUSHUE aTMOC(epHOro aBieHUS Ha KUBOM
OpraHM3M; IUIaBaHHE pbIO; phlYard B TeJ€ 4YeJIOBEKa; IMPHU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B
yueOHY10, BBICTIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3NYECKUX SIBICHUI C TIOMOIIBIO TIE1arora;



OTHCHIBATh M3YUYCHHBIE CBOMCTBA TeNl U (U3NUYECKUE SBIICHUS, UCTIONB3Ys (PU3MUecKre BEIMYMHBI (Macca,
00BEM, IIIOTHOCTH BEIIECTBA, BPEMs], yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIa YIPYTOCTH, CHjla TSHKECTH,
BEC TeJIa, Cujla TpeHus, AaBjieHue (TBEPIOTo Tela, )KUJIKOCTH, T'a3a), BhITAJIKHABAIONIAs CHIIa, MEXaHUYeCKas
paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbl, KOA(P(UIUEHT MOJE3HOT0 ACWCTBUS MEXaHU3MOB,
KHUHETHYECKasi U OTeHI[MAIbHAs SHEPTHs) C

flonopoli Ha cxemy; MpU ONWCAHUM PaCKPbIBaTb PU3UYECKUA CMbICT MCMNONb3YEMbIX BEAUYUH, WUX
0603HayeHMA U eguHULbl PU3MYECKUX BEAUYUH, HAX00UmMb Gopmynel, CceA3blsaouUe OAHHYIO
u3uYecKyo 8enuvuHy C Opy2umu 8eaUYUHAMU, CMpoumoe 2epaguKu U3y4YeHHbIX 3asucumocmeli
huzuYecKux 8esnuUYUH C ONOPOM Ha AMAAKTUYECKUI MmaTepuan;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3UYECKHE SBICHUS M IMPOLECCHI, MCIONB3YSIMPaBUIa CIOXKCHUS CHII
(Bmonb omHOM mpsiMoid), 3axon [yka, szaxon Ilackans, 3axon Apxumeoa, npasuio pasHosecus pviuazd
(6noka), «3010moe NPAsUIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHWYECKOH SHEPTHH; IPU STOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aNUCHIBAMb €20 MAMeMAMUIecKoe 8blpajicetue noo pyKogooCmseom
neodazoza ¢ oobcydicoenuem niana pabomol,

OO0BSACHATH (pU3MUECKHE SBJICHMS, MPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE UB KOHTEKCTE CUTYyAIlHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: NP IOMOIIH MeIarora BbISBISATh MPUYUHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHWE W3 1—2 NOrMyeckux IIaroB C OmMopoil Ha 1—2 H3yuYEeHHBIX CBOICTBa
bu3nYecKux sIBJICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peliaTh TUIOBBIC pacuETHBIC 3a/1a4uM B 1JeHCTBUE C OMOPOIl Ha alTOPUTM, MPEABAPUTEIHHO pa30OpaHHbIN
COBMECTHO C II€JJarOrOM, HCIIOJIb3Yysl 3aKOHbI U (OpPMYJibl, CBSI3bIBAIOLINE (PU3MUECKUE BEJIMYMHBI: Ha
OCHOBE aHaJN3a YCJIOBMSI3a[auM 3allMChIBAaTh KPATKOE YCIOBHUE, MOJCTABIATh (PU3UUYECKHE BEIHYMHBI B
(GopMyJibl U IPOBOAUTH PacuéThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUIsl PEIlEeHUs 3ajad,
OILICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3MUECKOIN BEIUYUHBL;

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXHO PELIUTh MpPU MOMOIIM (U3UYECKUX METOAO0B I0CIIE
IpeBapUTENbHOIO OOCYX/IEHUS C IeJaroroM; MpU MOMOINM I[eJarora B OMNMCAHUM MHCCIEIOBAaHUS
BBIJIETISITH MIPOBEPSIEMOE MPEANOI0KEHUE (TUIOTE3Y), C OMOPOI HA AUAAKTUUECKUN MaTepuai pa3iandaTh U
MHTEPIPETUPOBAThH MOIYYEHHBINH pe3ysibTaT, HAXOIUTh MOCe 00CYKIEHUS C MeJaroroM OouMOKHU B X0Je
OIIBITA, JEJIaTh BBIBOBI 11O €TI0 PE3yJIbTATAM;

YMETh HaXOJUTh C HCIOJb30BaHHEM LU(POBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI MO HAOIIOACHUIO
(buznyecKuX SIBICHUN WM QU3NYECKUX CBOMCTB Tell: POPMYJIUPOBATh IPOBEPSEMbIE  IPENIOIOKEHHUS,
coOMpaTh  YCTAHOBKY U3 MPEAJIOKEHHOT0 00OPYIOBaHUS C ONMOPOM Ha CXeMy, 3alUChIBATh XOJ OINbITan
(GbopMyIIHpOBaTh BBIBOJIBI 1101 PYKOBOJICTBOM I€Aarora;

BBITIOJIHATH TPSIMbIE U3MEPEHUs] PAacCTOSIHMSI, BPEMEHHU, Macchl Tena, 00b&éMa, CUIBl U TEMIIEPaTyphl C
MCIIOJIb30BaHUEM aHAJIOrOBBIX U HU(POBBIX MPHUOOPOB C OMOPOW HA AITOPUTM; 3alKMCHIBATh MOKAa3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHOM aOCOIIOTHOM MOTrPEUIHOCTH U3MEPEHUH;

IPOBOAMTH COBMECTHO C ME€JaroroM MCCie10BaHue 3aBUCMOCTH OAHON (PM3NYECKOM BETMUUHBI OT IPYTOi
C MCNOJIb30BAaHUEM NPSAMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH PAaBHOMEPHO ABMXKYIIETOCS T€a OT BPEMEHU
JBYDKEHUS TEJA; CUNbL MPEHUs CKONbICEHUS OM 6eca mena, Kayecmea o0pabomku nogepxHocmeti men u
He3a6UCUMOCIU CULbl MPEHUs Om NA0WAOU CONPUKOCHOBEHUSL Mel, CUNbl YRPY20Cmu Om YOIUHeHUs.
NPYIAHCUHDL,

flesimankusarowjeli cunbl om ob6véMa noepymEHHoU Yacmu mena u om MAOMHOCMU HUOKocmu, eé

He3asucuMocmu om naA0MHoOCMuU mesna, om 2aybuHbl, HG KOMOPYH MN02PYHEHO Meso; ycaosuli NaAasaHus
men, ycnosuli pasHosecus pbiuyaza u 6710K08); NoA PyKOBOACTBOM Nefarora y4actsoBaTb B NIAHMPOBAHUM
y4ebHOro nccnenoBaHuA, CobMpaTb YCTaHOBKY M BbINONHATL U3MEPEHUA, CieayA NPeasOXKEHHOMY NaHy,
duKcMpoBaTb pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTM OU3MYECKUX BEIMYMH B BUAE MNPESOMKEHHbIX
Tabauny u rpaduKoBs, Aenatb BbIBOAI NO pe3yibTaTaM UCCAE0BaAHUS;

COOTHOCHUTH KOCBEHHbIE M3MEpeHHsI GU3NYECKUX BEIUYUH (TUIOTHOCTH BEUIECTBA JKUIKOCTH M TBEPIOTO
T€la; CHUJla TPEHUS CKOJIBKEHUS; MAABJIICHWE BO3[yXa; BBITAJKMUBAIOIIAs CUiIa, JCHCTByOIIas Ha
HNOTPYXEHHOE B KUAKOCTH TeN0; KO3 UIMEHT MOJEe3HOro ACUCTBUS MPOCTHIX MEXaHU3MOB), CIETYS
NPEVIOKEHHONH HMHCTPYKLUMH; TPU BBIIOJHEHUHM HW3MEPEHHUH IOJ PYKOBOJCTBOM IeAarora coOUpaTh



SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BCINYHHBI,

— coOmoath TpaBWiIa TEXHUKH OE30MacHOCTH MPHU paboTe ¢ J1abopaTOpHBIM O0OPYAOBAaHUEM ITOCIIE
MIPEIBAPUTEILHOTO OOCYKICHHS C TIEaroroM;

— COIOCTAaBIISATH MPUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOO0IIaroIuecs: CoCybl, 0apoOMeTp, phlvar, MOABMKHBINA U HETIOABYKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH C
OMOpOY Ha AUJAKTUYECKUIN MaTepua,

— XapakTepu3OBaTh MPHUHIUIBI JEHCTBUA HW3YyUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB TIOCIE
IPEIBapUTENBLHOIO 00CYXJIEHHsI C IIearoroM ¢ Olopoil Ha MXOMUCaHHs (B TOM YHMCIE: MOALIMITHUKH,
YCTPOMCTBO BOAOIIPOBOAA, TMAPABIMUECKUN IPECC, MAHOMETP, BHICOTOMED, IIOPILIHEBOI HACOC, ApEOMETP),
UCNONb3Yysl 3HAHUSA O CBOMCTBaX (U3WYECKUX SBJICHUH M HeoO0XoauMble (PU3HYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

— TPUBOJHUTH NPUMEPHI / HAXOANUTH HH(OPMALIUIO O IPUMEPax MPAKTHIECKOTO HCIOIb30BAHHUS (PU3MUECKUX
3HaHUH B TOBCEIHEBHOHN XM3HM JUIi obOecreueHus 0€30MacHOCTH TMpH OOpalieHud ¢ mpudopamu U
TEXHHYECKHMH yCTPOHCTBAMU,COXPAHEHHUS 310POBbsl U COOIOJICHNSI HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpYXaIoIlIeH cpeae;

— OCYILIECTBIISATH C IOMOILBIO IeAarora 0T0Op HCTOYHUKOB MH(OpMANnK B ceTH MIHTEpHET B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHUN M MyTEM CpPaBHEHUS Pa3INYHBIX
UCTOYHHMKOB BBIICIATH HMH(OPMALUIO, KOTOpas SBISETCS MPOTHBOPCUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

— HCMOJb30BaTh MPU BBHIMOJTHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-TIONMYJSPHYIO JUTEpaTypy (pu3ndeckoro
coJIepXaHusl, CIIPaBOYHBIE MaTepHUaibl, pecypchl ceTu HTepHeT; BiIajeTh MpUEéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, Mpeodpa3zoBaHusi HHGOPMAIIUN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3JIaBaTh MO PYKOBOACTBOM Tiejiarora ¢ 00Cy»kKJIeHHEM TuTaHa pabOThl KPATKUEITMCHbMEHHBIE M YCTHBIC
COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB HH(DOpMAIMH(PU3UUECKOTO COACPIKAHUS, B TOM YHCIIC Ty OJINIHO
JIeJIaTh KPATKUE COOOIECHUS

Yo pe3ynpTaTax NMpoeKTOB MM Y4€OHBIX MCCIIEAOBAHMI; MPU 3TOM I'PaMOTHO HCHOJIb30BaTh N3yUEHHBbIH
NOHSTUHMHBIN annapaT Kypca (pU3UKHU, COTPOBOXKAATHBBICTYIIJICHUE MTPE3EeHTAIUEH;

— HPpH BBIIIOJIHCHUN y‘{e6HLIX IMPOCKTOB U I/ICCJIC,I[OBaHI/IP’I noa PYKOBOACTBOM II€Harora pacrnpenacisiTb
0053aHHOCTH B rpynne B COOTBCTCTBHU CIIOCTABJICHHBIMH 3aJadaMu, CJICAWUTH 3a BBINIOJIHCHUCM IlJIaHA
HCﬁCTBHﬁ, aJICKBATHO OLICHUBATbH COOCTBEHHBII BKJIaA B JCATCIBHOCTb TIPYIIIbLI; BBICTPANBATDH
KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHC, Y4YUTbIBasA MHCHHEC OKPYKAromunx.

8 KJIACC

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb CHOPMHPOBAHHOCTH Y
00y4aromuxcst yMEHu:

— OPUCHTUPOBATLCA B MOHATHUAX W OINCPUPOBATH MMHU Ha 0a3oBOM YpPOBHE: MacCa U pa3MEpPbl MOJICKYII,
TCIIJIOBOC ABMXKCHUEC aTOMOB U MOJICKYIJI, arp€raTHbIC COCTOAHUSA BEIIECTBA, KPUCTATNIMYCCKUE U aMop(i)Hme
TCIa, HaCBIIHeHHLIﬁ u HCHaCLIH_ICHHBIfI nap, BJIAJKHOCTB BO3AYyXa, TCMIICpATypa, BHYTPCHHASA DHCPIUA,
TEIIOBOH JABHUI'aTCIIb, BHCMGHTapHBIfI BJ'IGKTpI/I'-IeCKI/Iﬁ 3apsaa, OSJCKTPHUYCCKOE I10JIC, IMPOBOAHHMKU H
JAUDJICKTPHUKH, MMOCTOSTHHBIM BHCKTpI/I‘-ICCKI/Iﬁ TOK, MAaroauTHOC I10JIC,

— pa3nauyvarth SABJICHUS MMOCTE MPEABAPUTEIHHOTO OOCYKIEHUS C TIEAaroroM (TEIMI0BOE pacIupeHne/cxaTue,
TeruIonepeavya, TerIoBOe paBHOBECHE, CMAaYMBaHKe, KAMWUISIPHBIC SIBICHUS, UCTIApEHUEe, KOHICH CAIuS,
IUTaBJICHUE, KPUCTAILTH3aNUs (OTBEpIeBaHNE), KHIICHHE, TeIlIoepenada(TerIonpOBOIHOCTh, KOHBEKITHS,
U3ITyYeHUE); DIEKTPU3AIUS TeN, B3aUMOJCHCTBUE 3apsiioB, ACHCTBHUS DIEKTPHUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHCEC, BSaHMOHeﬁCTBHe Mar"HuToOB, ﬂeﬁCTBHe MAardHmuTHOI'O II0JIA Ha IPOBOJHUK C TOKOM,
JNIEKTPOMArHUTHAsT WMHIYKIWs) IO OMUCAaHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE (PU3HUECKOE SIBIICHUE;

— pacro3HaBaTh C IOMOIILBIO TIe/Iarora NposBICHUE U3yUYEHHBIX (PU3UUECKUX SBJICHUN B OKPY’KaIOIIEM MUPE,
B TOM 4YHclie (U3NYECKUE SIBICHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U KalWJUIAPHBIE SBJICHUS B
npupojie, KpHCTaibl B mpupozae, uziaydenue ComnHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHe POCHI, TYMaHa, HHEsI, CHETa; AJIEKTPUUYECKUE SBJIEHUS B aTMOcdepe, JIEKTPUIECTBO JKUBBIX
OpPraHU3MOB; MarHUTHOE IoJie 3eMJId, ApPei] MOIIOCOB, PO MArHUTHOTO IO JJIS KU3HH Ha 3emiie,
MOJIIPHOE CHUSHUE; MPH 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/lady B Y4eOHYIO, BBIIETSATh CYIIECTBEHHBIE



CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHUM;

ONMCHIBATh MOJ PYKOBOJCTBOM IeJarora ¢ oOCYyKJIEHHEM IuUlaHa paboThl M3y4YeHHbIE CBOMCTBA TNl U
¢du3nueckue BICHUS, UCTIOB3YsI (PU3NUECKUEBEINYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPT U1, KOJIUYECTBO
TEIJIOTHI, YJIeJbHAs TEIUIOEMKOCTh BEIIECTBA, YZAE/IbHAas TEIUIOTa IUIABJICHUs, YJAEJbHAs TeIioTa
napooOpa3oBaHus, yIeIbHAs TEIJIOTa CTOPAHUS TOTLINBA,

xosdunrenT mnone3Horo AeWCTBUS TEIJIOBOM MAallMHBI, OTHOCUTENIbHAs BIIAXXHOCTh BO3/yXa,
AJIEKTPUYECKUI 3apsijl, CHJIa TOKA, SJIEKTPUUECKOE HAINPSIKEHUE, CONPOTUBIIEHNE IIPOBOJAHUKA, YAEIBHOE
CONPOTHUBIIEHUE BellecTBa, paboTa M MOLIHOCTh SJEKTPUUYECKOTO TOKa); MPU OINHMCAHWUU IMPABUIBHO
TPaKTOBATh C IOMOIIBIO Te1arora GU3NIECKUN CMBICI UCIIOJIb3YEMBIX BEJTMUNH, 0003HAUYCHUS U €AMHUIIBI
bu3nyeCKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (DU3MUECKYIO BEMUYHHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTH IPahUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

OIpeNieNIATh II0CTe MPEeIBAPUTEIBHOIO OOCYX/IEHUS C MEJaroroM CBOMCTBA Tel,pU3NUYEeCKUe SBJICHUSA U
IIPOLIECCHI, UCIIOJb3YSI OCHOBHBIE IOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BELIECTBA,
INPUHIUI CYNEepPHO3ULIUH MoJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma ais
ydacTKa UeNH, 3akoH J{coyna—/lenya, 3aKOH COXpPAHEHUs SHEPruH; IPU 3TOM HAXOIUTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA M €ro MaTeMaTH4eCKOe BbIpaXKEHHE C ONOpoi Ha Lu(poBble 00pa3oBaTeIbHbIC
pecypcesl;

COOTHOCHTb I10J1 KOHTPOJIEM Iefjarora Gu3n4eckrue MpoLecchl U CBOMCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUi NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, IpU IOMOIIM I€larora BBIABIATh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOrMYecKHX ILIaroB ¢ ONOpod Ha 1—2 HM3y4YEHHBIX
CBOMCTBAU3NYECKUX SIBIICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTrh THUIOBBIE pacu€THBIC 3alayud B 1—2 NEWCTBUS C OMOPOM HA alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEJAaroroM, HCHOJb3ys 3aKOHBI U (POpMyJbl, CBSI3bIBAIOIIUE (UINUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUA3a/aud 3alUChIBATh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JTAHHBIX JUJIS pEIICHUS 3a/1a4H, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHUs], IPOBOIUTH
pacy€Thl U CPaBHUBATH MOJYYCHHOE 3HAYCHHE (PU3MUECKON BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU,

HUMCETH NPEACTABIICHUC O npo6neMax, KOTOPBIC MOXHO PCIINTD IIpH IMMOMOIIN (1)H3H‘I€CKI/IX METOJ0B ITOCJIC
MMpEaABaApUTCIIBHOTO O6CY)I(I[€HI/ISI C IneaaroroM; HCIOJIB3Yysl OIMUCAHUEC HUCCICAOBAHUA, BBIACIIATDH
IMMPOBEPACMOC TMPCAIIOJIOKCHUC, OUCHUBATE NMPABUJIIBHOCTE MOpPAAKa HPOBCACHUA HCCICAOBAHUA, OCIIATH
BBIBOJbI,

yMETh HaXOJWUTh C HCIIOJIb30BAHMEM LH(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI MO HAOIIOJEHHIO
bu3nUecKux SBICHUM MM (U3MUECKUX CBOMCTB Tes (KANMWUISPHBIE SBICHHS, 3aBUCHMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIepaTypbl; CKOPOCTH IPOIIecCca OCTHIBAHUS/HArpEeBaHUs MPU U3IYyYEHUU OT
[[BETa U3Tydarolleil/mornomaromneil moBepXHOCTH; CKOPOCTh UCIIAPEHUs BOJbI OT TEMIIEPATYPBI )KUIKOCTH
U IUJIOAAM €€ TOBEPXHOCTH; DJJEKTpU3alMs TeJl M B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsoB;
B3aMMO/ICIICTBHE TOCTOSHHBIX MAarHUTOB, BU3yalM3allMsl MAarHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB,
JENCTBUSMArHUTHOTO MOJISl HA TPOBO/IHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA3IEKTPOABUT ATENS
MOCTOSIHHOTO TOKa): (hopMyIupoBaTh MpoBepsieMbIe

mpeanonoxenusi, coOuparb yCTaHOBKY M3 IMPEAJIOKEHHOTO OOOPYJIOBaHMSI C OINOPOH Ha CXEMY;
OTHCHIBAThH X0/ OMBITA U OPMYITUPOBATEH BHIBOJIBI ITO/I PYKOBOJCTBOM MEAArora;

HMETH MPEACTABIICHHUA O HU3MCPCHHUU TEMIICPATYPHI, OTHOCHTEIBHON BJIAXKHOCTH BO3yXxa, CHJIBI TOKa,
HaIpsoKCHUA € UCITOJIB30BaAHMEM aHAJIOT'OBBIX HpI/I60pOB NIaT4uKOB (i)I/ISI/I'—IeCKI/IX BCJIIMYMH, IMIPHU ITOMOIIA
neaarora CpaBHUBATh PE3YyJIbTAThI H3MepeHHI>'I C y‘-IéTOM 3aIlaHHOI7I a0COJIFOTHOM MOTrpeCIIHOCTH;

MPOBOJANTH COBMECTHO C MEJarOoroM MCCIeI0BaHNE 3aBUCUMOCTH OHON (PM3NYECKOM BETHUUHBI OT IPYTOM
C HCTOJB30BAaHUEM TMPSAMBIX HU3MEPEHUH (3aBUCHMOCTH CONPOTHBJICHUS TPOBOJHUKA OT €ro JJIUHBI,
IJIOIIA M TIOTMEPEYHOT0 CEYEeHHMs] U YACIBHOrO COIMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKAa,
HIyIIEero 4epe3 MPOBOJHHK, OT HAMPSOKCHUS HA TMPOBOJHHUKE; HCCIIEIOBAHHME IOCIIEIOBATEIBLHOTO H
napajuieTbHOTO COEJAMHEHUN MPOBOJHUKOB): TUIAHHPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHSITh M3MEPEHUSI TOJIT PYKOBOJCTBOM TI€[arora, Ciaeays MpeaioKeHHOMY IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJE TAOMUI] M TpadUKOB, JENaTh BBIBOJABI MO PE3yJbTaTaM
WCCJICIOBAHMS TIOCIIe 00CYKICHUSIC TIEaroroMm;

COOTHOCUTh KOCBEHHBIE W3MepeHUs (U3HUECKUX BeNMYUH (yIelbHas TEIUIOEMKOCTh BEIECTBa,
COMPOTUBIIEHUE MPOBOJHUKA, paboTa MW MOIIHOCTh D3JEKTPUYECKOr0 TOKA): C MOMOUIbIO Iejxarora



IUIAHUPOBATh M3MEPEHHUs, COOHMpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEIIOKEHHON
UHCTPYKIUU, U BEIYUCIIATH 3HAYEHHUE BEJIMYUHBI;

coONrofaTh TpaBWIa TEXHUKU OE30MaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM OOOPYIOBAHHEM IIOCIE
IPE/IBAPUTEIILHOTO 00CYXICHHS C IIEIaroroM;

COIIOCTABJIATh C TIOMOIIBIO MeJarora HPUHIMIBI JCWCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpOM Ha WUX OMHMCAHUA (B TOM 4YHCJE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBast
TypOMHa, aMIIepMeTp,BOJIBTMETD, CUETUYMK SIEKTPHUUECKON IHEPIHHU, DIEKTPOOCBETHTEIbHBIC MPHOOPHI,
HarpeBaTeNIbHbIE AJIEKTPONpUOOphl (MpUMEpPBI), JIIEKTPUUYECKHE NPEIOXPAHUTENH; JJIEKTPOMArHuT,
AIIEKTPOABHUraTENb MOCTOSHHOTO TOKA), MCIIOJIb3Yys] METOJUYECKUE MAaTePHUaIbl O CBOUCTBAX (PU3NUYECKUX
SBJICHUN 1 HEOOXOAUMBIE (PU3NUYECKIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCIIe MPEIBAPUTEIBLHOTO 00CYXKIEHHUS C MIEAAroroM MpOoCThie TEXHUYECKHE yCTPOMCTBA U
U3MEpUTENIbHbIE MPUOOPHI MO CXeMaM M CXEeMaTHUYHBIM PUCYHKaM (KHJIKOCTHBIM TEpMOMETp, TepMOC,
MICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO CTOPAHMS, SJIEKTPOCKOI, PEOCTAT); COCTABISATh CXEMBI
JNEKTPUYECKUX LIeMed C MOCNIeOBATeIbHbIM U TMapauieIbHbIM COCIUHEHHEM 3JIEMEHTOB, COOTHOCS
YCIIOBHBIC 0003HAYCHHSI JIEMCHTOB DJICKTPUICCKUX IETICH;

IPUBOIUTH IPUMEPBI/HAXOAUTh HHPOPMALIMIO O NMPUMEpax NPAaKTUYECKOIO HCIIOJIb30BaHUS (PU3NYECKUX
3HaHUH B TIOBCEAHEBHOW >KU3HU ISl OOecrieueHus: 0€30MacHOCTH TpU OOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU yCTPOHCTBAMHU,

Ylcoxpanenust 310pOBbs U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO ITOBEACHUSI B OKPYIKaloLEel cpee;

OCYILECTBIISITH C IOMOIIBIO TIeIarora Mouck nHpopMaiuu GU3nIecKoro coep:kanus B cetu MlHTepHeT, Ha
OCHOBE MMEIOUIMXCS 3HAaHUN U yTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIICNIATH HH(POPMAILHIO,
KOTOpas SIBJISETCSI IPOTUBOPEUMBOM MIIM MOKET ObITh HEJJOCTOBEPHOM;

UCIIONIb30BAaTh TPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHUN OTOOpaHHYIO MEJaroroM Hay4HO-TIOMYJSPHYIO
JIUTEpaTypy (PU3NYECKOrO COAEpIkaHUs, CIPABOUYHBIE MaTepuaibl, pecypcbl ceth VHTepHeT; BiajeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHPOpPMAIMK M3 OJHOW 3HAKOBOW CHUCTEMBI B
JPYTyIOC OMIOPOH Ha aJITOPUTM U YTOUHSIIOIIME BOIIPOCHI MEAarora;

CO3/1aBaTh 1O/ PYKOBOJCTBOM I€/larora ¢ 00CYKJICHHEM IlJIaHa paOOThl MUCbMEHHBIE U KPATKHE YCTHBIC
coo01eHus1, 000011as HHPOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB (DU3MUECKOTO COJIEPIKAHUS, B TOM YHCIE
nyOJIMYHO TPENICTABIATh PE3YJIbTaThl MPOEKTHOM WM MCCIEIOBATEIBCKON ACSITEIBHOCTU; PU ITOM
ITPaMOTHO MCTOJIb30BaTh U3YUYEHHBIN MOHATUHHBINA ammapaT Kypca (pU3UKH, COMTPOBOXKAATh BHICTYILICHHE
MPE3EHTALNEH;

IpU BHITIOTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHUHN (PU3MYECKHX MPOIECCOB MO PYKOBOJICTBOM
nejarora pacipenessiTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABIEHHBIMU 33/1a4aMu, CIEAUTH 3a
BBIMIOJTHEHUEM TUIaHa JEHCTBUII U KOPPEKTHPOBATH €ro, aJIeKBaTHO OICHMBATh COOCTBEHHBIM BKJIAl B
NeSATEeTbHOCTh TPYMIBl, BBICTPAUBaTh KOMMYHHKATHBHOE B3aUMOJCUCTBHE, TMPOSBISSL TOTOBHOCTH
pazpemniaTb KOH(QJIUKTHI.

9 KJIACC
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)xarb CHOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:

OPUEHTHUPOBATHCS B MOHATUAX U ONEPUPOBATh MMU Ha 0a30BOM ypOBHE: CUCTEMa OTCUETA, MaTepUalbHas
TOYKa, TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHKEHUS, NedopManius (yrpyras, niacTuieckas),
TPEeHUe, yeHmpocmpemumenbHoe YCKopeHue, HEBECOMOCTb U MEPErpy3Ku; LEHTP TSXKeCTH; aOCOIIOTHO
TBEP/IOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tejla, pABHOBECHE; MEXaHWYeCKHMe  KojeOaHus U BOJHBI,
3BYK, UH(GPa3BYKH YIbTPa3BYK; dJIEKTPOMATHUTHBIE BOJIHBI, IIKANTa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIBbHO30PKOCTh, CHeKMPbL UCHYCKAHUSA U no2n0weHus; anb(da-, 0eTa- 1 TaMMa-u3TydeHus,
M30TOIIBI, S/IEpHAsi SJHEPTrEeTHKA;

COOTHOCUTbH SIBIIGHHS TIOCJI€ TMPEABAPUTENBHOIO O0OCYXKJIEHHUS C TMenaroroM (paBHOMEpPHOE H
HEpaBHOMEPHOE MPSMOJIUHEHHOE JBWKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE
najJicHue Tell,PABHOMEPHOE JBUKEHHE MO OKPYKHOCTH, B3aUMOJEUCTBUE Tel, PEaKTHBHOE JBH)KEHUE,
KoJiebaTebHOE JIBUKEHUE (3aTyXalolle U BBIHY)KJICHHbIC KOJeOaHUs), Pe30HAHC, BOJIHOBOE JIBKCHHUE,
OTpakeHUE 3BYyKa, PSIMOJIUHEHHOE PacIpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETA, MTOJIHOE

BHyTpeHHEE OTpakeHUE CBETA, Pa3IoKeHUE OEJIOro CBETa B CIEKTP U CI0KEHUECTIEKTPAIbHBIX I[BETOB,



JIUCIIEPCHS CBETA, ECTECTBEHHAS paIu0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEUYATOTO CIEKTPa U3MyUEHHUs ) 110
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIMbBITOB, AEMOHCTPHUPYIOMIMX JaHHOE (U3UYECKOE
SIBJICHUE;

pacro3HaBaTh ¢ HOMOIIIBIO Me/larora MposiBICHNE U3YYEHHBIX (DU3HMUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B TOM umncie ¢u3NYECKHe SBJICHUS B MPHUPOJE: MPHIMBBI U OTIMBBI, ABIKeHHE Iu1aHeT CoJIHEYHOH
CHUCTEMbI, PEaKTUBHOE JABUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPACECHHUE,
ceiicMUYecKHe BOJIHBI, IyHaMH, 9X0, I[BETA TEJI, ONTHYECKUE SIBJICHUS B IPHPOJIE, OMOJIOTHYECKOE eiiCTBHE
BUJUMOTO, YJIbTPa(UOJIETOBOIO U PEHTICHOBCKOIO H3JIy4YEHHl; €CTeCTBEHHBIM paJMOaKTUBHBIN (oH,
KOCMHUYECKHE Jy4Yd, PaJAMOAaKTHBHOE W3JIy4EHHE IPHUPOJHBIX MHUHEPAJIOB; JEHCTBUE PaJUOAKTHUBHBIX
U3ITyYEHU Ha OPraHU3M YeJIOBEKa), IPU 3TOM I10J] PYKOBOJCTBOM I€Jarora NepeBOAUTh MPAKTUYECKYIO
3aady B y4eOHYIO, BBIACISATH CYIIECTBEHHbIE CBOWCTBA/PU3HAKN (PU3NUECKUX SBIICHHIA;

OIKCBIBATh IOJI PYKOBOJCTBOM Ilejlarora ¢ oOCYy’KIECHHEM IulaHa paboThl M3y4YEHHbIE CBOWCTBA TeNl U
¢u3uueckue SBICHUS, UCTONb3Ys (pU3MUECKHeBETMUMHBI (CpEAHAS U MIHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM IBIIKEHUH, YCKOPEHHE, IIEPEMEILECHUE, IIyTh, YIIIOBas CKOPOCTb, CUJIA TPEHUSA, CUIIA
YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO IMAJICHUS, BEC TEJa, MMITYJIbC TEa, UMITYJIbC CHIIBI,
MeXaHUuYecKasi paboTa U MOLIHOCTb, TOTEHIMAJIbHAsL SHEPI U TeJla, IOAHATOrO HaJl TOBEPXHOCTHIO 3€MIIH,
IIOTCHIMAIbHAS DHEPrUsl CKATOW IIPYKHUHBI, KHHETUYECKAsl JHEPIHs, IOJHAs MEXaHWYeCKas JHeprus,
HepUOJI ¥ YaCTOTa KoJieOaHuil, ATTMHA BOJIHBI,IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [T0Ka3aTelb
IPEJIOMIICHUS CPE/Ibl); MIPHU OMHMCAHUK C MOMOIIBIO YYUTENS MPABMIBHO TPAKTOBATH (PH3MUECKUI CMBICT
UCIIOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €UHUIBI (PU3MUYECKUX BEJIMYMH, C OMOPOIl Ha METOAMYECKHX
MaTepuail HaXOquTh (POpMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTMMH BEIHMUYHMHAMU,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH;

XapaKTepru30BaTh MOCIE MPEABAPUTEIHLHOTO 00CYKICHHSI C IIEaroroM CBOMCTBA T, GU3NIECKHE SIBICHUS
U IpPOLECChl, MCMOJIb3Yys 3aKOH COXPAHEHMs SHEPIruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLIUI
CYNEpHO3UIUK CWJI, NPUHUUI OTHOCUTENbHOCTH [anmunes, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHHUS
UMITYJIbCa, 3aKOHBI OTPAXKEHUS U NIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOTO M MacCOBOI'O YUCET
IPU SAEPHBIX PEeaKLUsX; IPU 3TOM HAXOAUTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTUYECKOe
BBIpa)KEHHE C ONOPOi Ha M (poBbIE 0Opa30BATENbHBIE PECYPCHI;

COOTHOCHUTDB IO KOHTPOJIEM II€aarora (1)I/I3I/I‘ICCKI/IG IMpoOUECChI 1 CBOMCTBA TCJI, B TOM YUCJIC U B KOHTCKCTEC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCpa: BBIABJIATH IHPpU  IMOMOIIMW II€aarora MNpUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH

YoOBsicHeHne U3 2—3 NOrMYECKUX LI1aroB ¢ ONOpoil Ha 2—3 U3yUYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(U3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiaTtb THUIIOBBIC paC‘{éTHLIe 3agadynu B 1-2 JEUCTBHUSA C OHOpOI>'I Ha aJIrOpuUT™M, HNPCABAPHUTCIHLHO
pa306paHH51171 COBMCCTHO C, UCIIOJIb3Ys 3aKOHBI U q)OpMy.]'ILI, CBA3BIBAIOIINC (1)I/I3I/I‘ICCKI/IC BCJIMYMHEBI: Ha
OCHOBC aHajIn3a yCJI0BUA 3a/la4M 3allUCbIBATh KPATKOC YCIOBUEC, BBISABIATE HEJOCTAIOUIUEC NI M30BITOYHEIC
JaHHBIC, BBI6I/IpaTB 3aKOHBI U (I)OpMYJ'ILI, HCO6XOI[I/IMLIG AJIs1 pCUICHUA, MPOBOANUTDH paC‘-IéTBI M OIICHUBATh C
IMMOMOIIBIO YUHUTECIIA PCATTUCTUYHOCTD ITOJTYUYCHHOT'O 3HAUYCHUA q)HSquCKOﬁ BCIIMYHUHBI,

UMEThb MpPEJCTaBICHUE O MpoOJIeMax, KOTOpble MOXKHO PEIIUTh MPH MOMOIIM (PU3UYECKHX METOJIOB;
UCIIOJNIb3YSl ONMCAHUE HCCIENOBaHUs, MOCIE MPEABAPUTEIHHOIO OOCYXKJIEHHS C MEeAaroromM BBIIEIATH
[IPOBEPSEMOE TNPEATIOI0KEHUE, OLEHUBATh IPABIWIBHOCTD IOPSAKA IIPOBEICHUS HMCCIEI0BAaHUsA, JENaTh
BBIBO/IbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OTBITOB;

YMETh HAaXOJUTh C HCIOJb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI MO HAOIIOIACHUIO
busznyeckux SBICHUM WIM (QU3NYECKHMX CBOWCTB Ten (M3ydeHHe BToporo 3akoHa HproToHa, 3akoHa
COXpaHEHMs JHEPruH; 3aBUCUMOCTb Ieproja KojleOaHuil NpyKHHHOIO MasTHHKa OT Macchl Ipy3a U
JKECTKOCTHU INPYy>XHUHbBI KW HCE3aBUCUMOCTb OT aMIUIMTyAbl MaJIbIX KOJ'IG63HPII>1; HpHMOHHHeﬁHOG
pacIpocTpaHeHHE CBETa, pa3okKeHHe OEJI0ro CBeTa B CIIEKTP;U3yueHHE CBOMCTB N300paKEHUS B TNIOCKOM
3epKajie U CBOMCTB U300paKeHUs MpeAMETa B cOOMparoIiei JInH3e; HabI0IeHUE CIUTONIHBIX U TMHEHYaThIX
CIEKTPOB U3JIYYEHHS): CAaMOCTOSATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTOHAOOpa 000pyAOBaHUS C
OIIOPOil Ha CXEMY; OIIUCHIBATh XOJI ONbITA U €rope3yJIbTaThl, JOPMYIUPOBATH BBIBOJBI 10/l PYKOBOJCTBOM
neaarora;

IPOBOJHUTH IPH HEOOXOMMOCTH CEPHIO MPSIMBIX M3MEPEHUI, ONpeessis CpeaHee 3HaUeHHE N3MepsieMOit
BEIIMYMHBI  (QoKYyCcHOe paccmosanue  codbuparowel  J1uH3bl); OOOCHOBBIBATH BBIOOp  crocoba
M3MEPEHHSI/M3MEPUTEITHLHOTO TIPHOOPa;



OPOBOIUTH COBMECTHO C IIEAAaroroM HCCIEIOBaHME 3aBUCUMOCTEH  (PU3MUECKUX BEIUYHMH C
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCHMOCTh IIyTHU OT BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBUKECHHUU
0e3 HavaIbHOM CKOPOCTH; MEPUOIAK0ICOaHNH MATEMAaTHYECKOTO MAsITHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH
yIia OTpakKeHUs CBETa OT yrja MaJeHus U yriia IpeJoMIICHHUS OT yrJia MajeHus ): mociae 00CYKACHUS O
PYKOBOJICTBOM IIeJjarora IUIAHUPOBATh HCCIEIOBaHHUE, COOMPATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTATHI
MOJTyYeHHOM 3aBHCUMOCTH (DU3MYECKHX BEJIIMYMH B BUAE TaOmui U TrpaduKoB, J1e1aTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEA0BaHMUS;

COOTHOCHTh KOCBEHHBIC W3MEpEHUs (U3NYCCKUX BEIWYMH (CPETHSS CKOPOCTh W YCKOPEHHE Tela TpHU
PaBHOYCKOPEHHOM [IBHXKEHUH, YCKOpPEHHE CBOOOJHOTO MAaJCHUs, JKECTKOCTh MPYXKUHBI, KOdDPHIHeHT
TPEHUS CKOJIBKEHHSI, MEXaHH4YeCKasi padoTa U MOIIHOCTb, YaCTOTA M TIEPUO/] KOJIeOaHH MATEMaTHYECKOTO
U MIPY>KUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMpPArOIIEiH

nuH3BI, paguoakTUBHBIA (OH): € IOMOIIBIO Iejarora IJIAHUPOBAaTh H3MEPEHUs; COOMpaTh
DKCIICPUMEHTAIIBHYI0 YCTAHOBKY U BBIIIOJHATH H3MEPEHHUs, CIEAys IPEeIIOKCHHOW WHCTPYKINY;
BBIUNC/IATh 3HAYECHUE BEJIIMYMHBI M AHAIU3UPOBATH IIOJYYEHHBIE DE3YyJbTaThl C Y4YETOM 3aJaHHOU
IIOTPEUIHOCTH U3MEPEHUM;

coOnrofaTh TpaBUJIa TEXHUKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM OOOPYIOBAaHHEM IOCIE
MIPEABAPUTEIILHOTO OOCYKIEHUS C TIEaroroM;

COMOCTABJATh C TIIOMOINBIO T€arora OCHOBHBIE TMPU3HAKM M3YyUYEHHBIX (DU3MUECKUX MOJICNICH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOYCYHBIH WCTOYHWK CBETa, JIyd, TOHKAs JIMH3a,
IJIAHETApHAs. MOJIENIb aTOMAa, HYKJIOHHAsI MOJIENIb ATOMHOTO s/Ipa ¢ OIIOPOM Ha METOAUYECKUE MAaTEPUAIIBL;

XapaKTCPU30BaATh IMOCJIC MPEABAPUTCIILEHOTO O6CY)KIIGHI/I$I C neaaroroM npuHIUIIbL HeﬁCTBHﬂ N3YUYCHHBIX
npuOOPOB U TEXHUYECKHX YCTPOKMCTB C OMOPOW HAa WX OMHCAaHUS (B TOM YHCIE: CHUJAOMETp, JaT4YUKH
IMOJIOKCHUSA, paCCTOAHUSA MW YCKOPCHHUA, PAKCTA, 3XO0JIOT, OYKH, ICPUCKOII, (1)OT03HHapaT, OIITUYCCKUC
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa Buibcona), ucrnonb3ys nudpoBbie 00pa3oBaTeIbHBIC
pecypcesr;

UCIIONIb30BATh MOJ PYKOBOJCTBOM MEAAarora CXeMbl M CXEMaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOWCTB, HU3MEPUTEIBHBIX TPHUOOPOB M TEXHOJOTUYECKHX TIPOILECCOB TPHU PEIICHHH Y4eOHO-
MPAKTUYECKUX 3ajad; ONTHYECKHWE CXEMBbI JUIsl TMOCTPOCHHS H300paKEHUH B IUIOCKOM 3epKalie H
coOuparoIei JTMH3eE;

IPUBOJIUTH MPUMEPBI/HAXOUTh UHPOPMAIUIO O MPUMEPAX MPAKTHUECKOIO MCIOJIb30BaHUS (PU3NYECKUX
3HaHWW B TIOBCEIHEBHON XU3HU JUIg oOecreueHus 6e30MacHOCTH MpH OOpalleHud ¢ Hpudopamu u
TEXHUYCCKUMU yCTpOI\/JICTBaMI/I,COXpaHeHI/ISI 300pPOBbEA U CO6J'IIOI[GHI/I5[ HOPM 3KOJIOTHYECKOT'O IMMOBCACHH B
OKpYXKaroIleH Cpeac;

OCYHCCTBJIATL IMOA PYKOBOACTBOM I€aarora IIOHMCK I/IH(i)OpMaIH/II/I (1)PI31/I‘-I€CKOFO COJZACpIKaHUAd B CCTU
WuTepHeT, caMOCTOATENbHO (OPMYNUPYsT TOHWCKOBBIA 3ampoc, HAaXOAUTh IYTH OMpPEIeTICHUS
JIOCTOBEPHOCTH TOJYyYeHHOW WH(GOpPMAIlMM Ha OCHOBE HWMEIOIIMXCA 3HAHUW W JOTOJHUTEIHHBIX
HMCTOYHHKOB;

UCIIONIb30BaTh TPU BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUNA OTOOpaHHYIO IEJaroroM Hay4HO-TIONYJISPHYIO
auTepatypy (pHU3MUECKOro colep’KaHHs, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu WHTepHeT; BiaaeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsl MHPOPMAIMK M3 OJHOM 3HAKOBOW CHCTEMBI B
JIpYTYHOC OIOPOY Ha aITOPUTM U YTOUHSIOLIME BOIIPOCHI IIEAAr0ra; CO34aBarh 101 PyKOBOJICTBOM Ilefjarora
¢ o0cy>kJIeHueM I1aHa paboThl MMCbMEHHBIE U YCTHBIECOOOIIEHHSI Ha OCHOBE MH(OPMAIIUU U3 HECKOJIbKUX
UCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOIMYHO MPEJACTAaBIATh pe3yJabTaTbl MPOEKTHOW WK
HCCIIEI0BATENBCKON IESATENIBHOCTH; IIPYU 3TOM I'PAMOTHO MCIIOJIB30BaTh U3YYEHHBIN MOHATUNHBIN annapar
U3y4aeMoro paszena (U3MKU U CONPOBOXAATh BBICTYIUICHHE INpe3eHTauueil ¢ yuéToM 0ocoOeHHOCTeH
ayIUTOPUU CBEPCTHUKOB.



