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[TOSICHUTEJIbHA S 3ATIMCKA

[IpuMepHas paGodasi IporpamMma 1o (pusmKe s 00y4aroMXCsl € 3aJEPIKKON
ncuxuyeckoro pasputus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO obmero oopa3oBaHus
[OArOTOBIEHa Ha OCHOBe (enepanbHOrO TOCYNaPCTBEHHOrO 00pa30BaTeNbHOIO
cTaHzapTa OCHOBHOrO obiero obpasosanus (IIpukas Munnpocseuienuss Poccun ot
31.05.2021 1. Ne 287, 3aperucTpupoBaH MHHHUCTEPCTBOM IOCTHIMU Poccuiickon
®epeparuu 05.07.2021 r., per. Homep 64101) (nanee — OI'OC 000), [TpumepHoii
aJanTHPOBAHHONW OCHOBHOH 00pa3oBaTebHONW MPOTrPaMMbl OCHOBHOTO o01ero
06pa3oBaHKsi OOYYAIOIIUXCA € 3a/IePXKKOH ICHXUYECKOro pPa3sBUTHS (om06peHHOIM
pemenrem ®YMO 10 061memy 06pa3oBaHHuIO (IPOTOKOJI OT 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), [TpumepHo# paboyeil IporpaMmel OCHOBHOTO o01ero
obpazoBanus 1o mnpeamery «®Pusuka», KoHIenmM MpernojaBaHus y4ueOHOro
npeamera «Pusnka» B 00pa3zoBaTeNbHbIX OpraHU3alUsiIX Poccuiickoit @exnepanuy,
peanu3yloluX ~ OCHOBHBIE  0OlIe0Opa3oBaTebHbIe  IIPOrPaMMBEI, [TpumepHOH
IPOrPaMMbl BOCIIMTAHHUS, C YYETOM DACIpeleNIeHHbIX IO KjlaccaM IMPOBEPsSeMbIX
TpeGOoBaHMii K pe3y/ibTaTaM OCBOEHHUs AJANTHPOBAHHOM OCHOBHOI 00pa3oBaTeIbHOU
mporpaMMbl  OCHOBHOTO ~ 00LIero 00pa3oBaHusi OOYy4YaIOUIMXCA  C 3a/IepKKON
[ICUXMYECKOTO Pa3BUTHS.

OG6mas xapaKkTepucTHKa yueOHoro npeamera « Pu3snka»

Vuebubiii mpeamer «®usmka»  SBIAETCS  CHCTEMOOOPAsyIOIMM i
eCTECTBEHHOHAYUYHBIX [IPEJMETOB, IOCKOJbKY (U3MYECKHe 3aKOHBI MHPO3JaHHUs
SBJISIOTCS OCHOBOM COJEP)KaHMSI KypCOB XHMHUH, OHONOTMH, reorpapuu u
actpoHoMHuu. (DU3MKa BOOPYXKaeT OOyYAIOLMXCsS HAayYHBIM METOAOM IO3HAHMS,
TO3BOJISIFOILIM T10JTy4aTh OOBEKTUBHbIE 3HaHHUs 00 OKpYKalolleM MHUpe.

IIpeMeT MakCMMaJIbHO HanpaBiieH Ha (OPMUPOBAHHUE HHTEPECA K IPUPOAHOMY
W COLMAIBHOMY MHPY, COBEpIICHCTBOBAHME I103HABATEIBbHOU JIEATEIbHOCTH
o6yuaroruxcs ¢ 3[1P 3a cueT oBJaJeHus MBICTUTEIBHBIMU ONEPALUAMHI CPABHCHHUS,
0006IIIEHNs], PA3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, (POPMUPOBAHME
BO3MOYKHOCTEM COBMECTHOM JI€SITEILHOCTH.

M3ydyenue (U3MKA CIOCOOCTBYET pasBUTHIO Y obyuaroruxcst ¢ 3I1P
POCTPAHCTBEHHOIO ~ BOOOpakeHHs, ~(YHKIHOHANBHOW TPAaMOTHOCTH, —yMEHHS
BOCIIPHHMMATh ¥ KPUTHYECKH aHAIM3MPOBATh MH(OPMALMIO, MPEJICTABICHHYIO B
pa3IuyHBIX hopMax. 3HAYMMOCTh [IPEAMeTa JIJIisl Pa3BUTHS YKU3HEHHON KOMIIETEHLIUU
0GYHAIOIIMXCS 3aKIII0YACTCS B YCBOSHMH OCHOBbI (PH3MYECKUX 3HAHHH, HEOOXOIUMBIX
JUlsl TIOBCEIHEBHOW JKU3HM; HABBIKOB 3JI0POBOr0 M 0€30IacHOro i 4ejoBeKka u
OKpyKaroleil ero cpesibl 06pasa Ku3HH; GOPMUPOBAHUH HKOJIOTHYECKOU KYyJIbTYPBHI.

[IporpaMma oTpaxkaeT cojepanue oOydueHus mpeamery «DusrKa» ¢ yueToM
0coObIX 00pazoBaTebHbIX MoTpedHOCTEH 00yyaroumxcs ¢ 3I1P. OBnajieHne JaHHBIM
yueOHBIM [IPEAMETOM IIPECTABISET ONPEeeICHHYIO TPYAHOCTD JULA 00y4Jaronmxcs ¢
3I1IP. DTO CcBI3aHO ¢ 0COOEHHOCTIMHI MBICJIUTEIBHOM JEATEIIbHOCTH, IIEPUOAMICCKUMHU
Ko/eGaHUSIME BHUMAHMUs, MaJIbiM 00BEMOM MaMsATH, HEJIOCTATOYHOCTHIO O0IIero
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3amaca 3HAHWM, TOHMKEHHBIM I[O3HABATENbHBIM HHTEPECOM W HHU3KMM YPOBHEM
PEYEeBOro Pa3BUTHS.

Jlns mpeojoJieHuss TPYJHOCTEH B H3y4eHUH yuebHoro npeamera «Pusuka»
HeoOXoJuMMa ajanTaius o0beMa ¥ xapakrepa y4eOHOro Martepuana K
[O3HABATEIbHBIM BO3MOXXHOCTSM JaHHOM KaTeropud OOydaroIluXcs, y4eT uX
0COOEHHOCTE! pa3BUTHs: HCIIONB30BaHUE AITOPUTMOB, BHYTPHIIPEIMETHBIX U
MEXTIPEIMETHBIX CBSI3eH, TIOCTENIEHHOE YCIIOXKHEHHUE 3Y4aeMOro MaTepuana.

JlaHHas TporpamMma KOHKPETH3UPYET COIEpXKaHHe IPEIAMETHBIX TeM B
COOTBETCTBHM C TpeOOBaHUSIMH 00pPa30BaTENIbHOIO CTaHIAPTa, PEKOMEHIYEMYIO
OCIIeIOBATENLHOCTh M3yYEHUs] Pa3felioB (U3UKH C yYeTOM MEeXIPEIMETHBIX |
BHYTPHMIPEJMETHBIX ~ CBSI3eH, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX M
ICUXOJIOTMUECcKuX ocobeHHocTel obyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO O0ILIETO
o6pasoBaHusi, OIpeeNsIeT MHHUMAIbHBIH Ha0Op OIBITOB, JAEMOHCTPALMH,
NPOBOAMMBIX ~ yYHTeNleM B Kiacce, J1abOpaTOpPHBIX paboT, BBINOJHSIEMBIX

00y4JarOIIMMHCS.
MeTtoauyecko OCHOBOH Hu3ydeHHUs Kypca «Du3uka» Ha ypoBHE OCHOBHOI'O
obmero oOpazoBaHUs SABJISIETCS CHCTEMHO-J1eITeIbHOCTHBIN MOJXO/,

06eCIeynBalOIIMA TOCTHIKEHHE JIMYHOCTHBIX, METalpEeAMETHBIX M TMPEeIMETHBIX
obOpa3oBaTeNbHBIX  PE3YJILTATOB IIOCPEICTBOM OpraHu3aluu aKTHUBHOM
I03HABATEILHOM JeATeIbHOCTH 00YYaIOIIMXCsl, YTO OYEHb BAXKHO P 00yYEeHUH IETEH
¢ 3I1P, U1 KOTOPBIX XapaKTePHO CHIDKEHHE T03HABATEIbHOW aKTUBHOCTH.

Ilesin ¥ 3212494 U3y4eHHsi ydeOHoro npeamera « PH3HKa»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «@Pu3uka» IpPeACTaBICHbl B
[IpumepHO#l paGoueii mporpaMMe OCHOBHOTO 0011ero 00pa3oBaHus.

OCHOBHOH LIEJIbI0 OOYYeHHsI JeTel C 3aepXKKOM IMCUXUYSCKOTro pa3sBUTHS Ha
JIAHHOM TIpeJIMeTe SIBJIAETCS: IOBBINIEHHE COLMAIBHOW aJjanTaluu Jereid depes
nprMeHeHHe PU3NIECKUX 3HaHUN Ha TIPaKTUKE.

Jns obyuaronmxcs ¢ 3[1P, Tak e, Kak U A1 HOPMaTUBHO Pa3BHUBAIOLIMXCS
CBEPCTHHMKOB, ~ OCBAaWBAIOIIMX  OCHOBHYIO ~ 00pa3oBaTeNbHYIO  HPOrpammy,
JIOMHHHUpYIOILlee 3HaYeHNe TPUOOPETatoT Takue yesu, Kak:

" OCBOEHME 3HAHHIA O METOJaX HAy4YHOr'O MO3HAHUS IPUPOIBI U POPMUPOBAHUE HA

ATOI OCHOBE IPEJICTaBICHUN O PU3NUECKON KapTUHE MUPA;

®» OBJaJeHHE YMEHHSMH [POBOAUTH HAONIONEHHS] NPUPOAHBIX SBICHUH,

OMNMCHIBATH M 0000ILATH pe3ysIbTaThl HAOIMIOAEHUH, HCIIOJB30BaTh IPOCTHIC

M3MepHUTeNbHbIE PUGOPBI [T U3ydeHHsT QPU3MUECKUX SIBICHUH; TIPE/ICTABIIATE

pe3ynbTaThl HAOJIOJEHUH MIM M3MEPEHUH C TIOMOILBIO Tabyuil, rpa@uKoB U

BBIABJISATH Ha OTOM OCHOBE OMIIUPUYECKHE 3aBHUCHMOCTH; IIPUMEHSATH

[IOJTyYeHHbIe 3HAHUS Uil OOBSICHEHHs] Pa3HOOOPa3HbIX NPUPOIHBIX SIBJICHUU U

TIPOIECCOB, TPUHIIUANOB JEHCTBUs BOKHEHIINX TEXHMYECKHX YCTPOMCTB, IJIs

perieHust pU3MIECKUX 3a1a4;

" pa3BUTHE [O3HABATENBHBIX HHTEPECOB, WHTEJUICKTYalbHBIX W TBOPHYECKHUX

CIIOCOGHOCTENM, CaMOCTOSITETBHOCTH B MPHOOPETEHUH HOBBIX 3HAHWH, IIPU
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pelieHMH  (U3MYECKUX  3aJa4 M BBIOJHEHUU  OKCIHEPUMEHTAJIbHBIX
UCCIIeIOBaHMM C MCIIOIB30BaHUEM UH()OPMALMOHHBIX TEXHOJIOTUH;

" BOCHUTaHHE YOEXIEHHOCTU B BO3MOXKHOCTH IIO3HAHHs 3aKOHOB IIPHPOJBI, B
HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOIB30BaHMsl JOCTHIKEHUN HAYKU ¥ TEXHOJIOT UM
IUISL JAJIbHEMILEro Pa3BUTHUS YEJIOBEUECKOro OOIIECTBa, yBaXKEHHUsI K TBOpPLAM
HAayK¥ ¥ TEXHHWKH; OTHOLICHUS K (U3MKe KaK K 3JIEMEHTy O0IleUYe/I0BEeYeCKOM
KYJIbTYPBI;

" JCIOJb30BaHHE TOJYYEHHBIX 3HAHUM U YMEHUH JUIs PELIeHUs IIPaKTUYECKUX
3aja4 IIOBCEJHEBHOM JKU3HHU, obecrieyeHus OE30IIaCHOCTH CBOEW HKHU3HH,
parroHAIBHOTO MPUPOIOIONIB30BAHKS U OXPaHbl OKPYKAKOIIEH CpeIbl.
JIOoCTH)XEHHUE 3TUX LieJieil 00ecreunBaeTCs peIleHUeM CIIEAYIOLIUX 3a0ay.

» 3gakoMcTBO oOydaromuxcs ¢ 3[1P ¢ mMeromamu uccienoBaHuss OOBEKTOB M
SIBJICHUY IIPUPOJIBI,

" npuoOpeTeHre 3HaHWM O MEXaHWYECKHX, TEIUIOBBHIX, 3JEKTPOMArHUTHBIX MU
KBAHTOBBIX SBJIEHUAX, (PU3NUECKUX BEIMYMHAX, XAPAKTEPHU3YIOIIUX OTHU
SIBJICHUS,

" (popmMHupoBaHUE YMEHHUH HA0II01aTh IPUPOIHBIE ABJIEHUS U BBIIIOJIHATE OIBITHI,
naboparopHble  pabOTBl M OKCIEPHMMEHTAJIbHBIE  HMCCIEJOBaHMS  C
UCIIOJIE30BAaHUEM H3MEpPUTENBbHBIX MPUOOPOB, IIUPOKO IPUMEHSEMBIX B
MPaKTUYECKOH )KU3HH,

" OBJIaJleHHe TaKHMH IOHSITHSIMHU, KaK IPUPOJHOE SBIEHUE, SMIIUPUYECKU
yCTaHOBJICHHBIH (akT, IpobdiiemMa, ruroTes3a, TeOPETUIECKHM BBIBOJ, PE3YJILTAT
HKCTIIEPUMEHTAIBHOM IIPOBEPKH;

" [JOHMMaHHe OTJIHYMH HayYHBIX JaHHBIX OT HEIpPOBEpPEeHHOW HH(OpMaLuHy,
[IEHHOCTH HayKH JUIs yJOBJIETBOPEHHUS! OBITOBBIX, NPOU3BOJCTBEHHBIX U
KyJIBTYPHBIX TOTPEOHOCTEN YeloBeKa.

Oco0eHHOCTH OTOOpA U aaNTALMH Y4eOHOr0 MaTepHaJia 1o (pu3uKe

OcHoBoii 00yuenus ooyqarommuxcs ¢ 3I1P Ha npeaMeTax eCTeCTBEHHOHAYYHOI'O
[IMKJIa SBISETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIHMTENbHBIX ONepalyi (aHaius,
CHHTE3, CpaBHEHHUE, 0000IIEeHNe) Ha OCHOBE BHIIOJHEHMS Pa3BUBAIOIIUX yIIPAXHEHUH,
(dopMHpOBaHHE NPHEMOB YMCTBEHHOH pabOThl: aHaIM3 MCXOIHBIX JaHHBIX,
IUIaHMPOBAHKE MaTepualla, OCyILECTBICHHUE TIO3TAIIHOIO ¥ UTOIOBOI'O CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIISIETCS JIMKBUIALIUS IIPOOEIOB B 3HAHMSX, 3aKPEILICHHE H3YyYEHHOTO
Marepuaia, oTpaboTKa ajJrOpuTMOB, IOBTOPEHHE NPOHAEHHOr0. bobiioe 3HaueHne
MpUJAETCS YMEHHIO paccKa3aTb O BBIIOJHEHHOW paboTe C  MPaBUIbHBIM
yrnotpe6JeHneM COOTBETCTBYIOIEH TEPMMHOJIOTHH H COOJIONEHUEM JIOTHYECKUX
cBsizell B m3naraemoM Matepuaie. Jis oOyuarommxcs 3IIP Ha ypoBHE OCHOBHOIO
o61ero o0pa3oBaHUS MO-TPEXHEMY SBISAIOTCS XapaKTePHBIMH: HEIOCTATOYHBIN
YypOBEHb Pa3BUTHs OTAECNBHBIX NCUXHYECKHMX IPOLECCOB (BOCTPHUSTHS, BHUMAHHUS,
MaMSITH, MBIIUIEHHs), CHI)KEHHBIA YPOBEHb MHTEIIEKTYalbHOTO Pa3BUTHs, HU3KUN
YPOBEHb BBINOJIHEHNS yUeOHBIX 3a[aHui, HU3Kas yClemHoCTs o0y4deHus. [loaTomy
npy usydeHur (QU3MKUA TpeOyeTcs IeJeHalpaBIeHHOE HHTEIUIEKTYyalbHOE Pa3sBUTHE
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obyuatomuxcst ¢ 3IIP, orBewaromee HX 0COOEHHOCTSIM U BO3MOXXHOCTSIM. Y4YeET
ocobenHocteit obyuaromuxcss ¢ 3P TpeOyer, 4TOOBI MpH H3YYEHUH HOBOIO
MaTepuana 00s3aTebHO IPOUCXOIMIO MHOTOKPaTHOE €ro OBTOPEHKE; PACIIMPEHHOE
pacCMOTpeHHEe TeM M BOIPOCOB, PACKPBIBAIOLIMX CBA3b GU3UKH C  KU3HBIO;
aKTyaJIM3allKsl IEPBAYHOTO XKU3HEHHOTO ONbITa 00y YalOIIHXCA.

YcBOeHHe IPOrpaMMHOrO Marepuaia 10 (u3MKe BbI3bIBAET OOJbIIHE
3arpyaHeHust y oOywatommxcs ¢ 3I[IP, mostomy TEOpHs M3y4aeTcs 0e3 BBIBOJOB
cOXHBIX (opMyi. 3agadu, TpeOyrollye MPUMEHEHHs CIO0XKHBIX MaTeMaTH4eCKHX
BBIYUCIICHUH U POPMYII, B OCOOCHHOCTH TaKUX TEM, Kak «MexaHn4eckoe IBUKEHUEN,
«ApxumMenoa cuna», «MexaHHYecKas OSHEPrus», «DJIEKTPHYECKHe SBICHHUA»,
«DNEeKTPOMArHUTHEIE SIBJICHHS, PELIAIOTCS B KJIacCe C MIOMOILBIO YIUTEIIS.

Ocoboe BHUMaHME NpPH M3yYeHUH Kypca (QU3UKH YJENsAeTCs IMOCTaHOBKE U
OpraHM3allid SKCIIEPHMEHTa, a TAKXKe IPOBEJCHUIO (IPeUMYIIECTBEHHO Ha KaXJOM
ypOKe) KpaTKOBPEMEHHBIX JIEMOHCTpalmud (BO3MOXHO C  MCIOIb30BaHHEM
3JIeKTPOHHOM JeMoHcTpaiuu). HekoTopeie TeMbl 00s3aTeNbHO [OJDKHBI BKIIOYATh
OropHbIE J1aGOpaTOpHble pabOThI, KOTOPBIE Ppa3BUBAIOT YMEHHE I10J1b30BaThCs
npocTedmmMMU pubOpaMH, aHATM3MPOBATh IMOJyYeHHbIe JaHHble. B cBasu c
OCOOEHHOCTSMM  TOBEIEHUs M JedareNbHOCTH  oOydaromuxcss ¢ 3IIP
(pacTOPMOKEHHOCTh, HEOPTaHU30BAHHOCTh) MPELYCMOTPEH CTPOXKAMIIMKA KOHTPOJIb
3a COOIOICHIEM MPAaBI/I TEXHUKU Oe30MacHOCTH IIPU MPOBEIEHUH J1ab0paTOPHBIX U
NPakTHYECKUX paboT.

BoJibliioe BHUMaHKE NpU u3ydeHud (usuku noapoctkamu ¢ [P obparaercs
Ha OBJAJCHUE MMM NpPaKTHYECKUMHM YMEHUSIMHM W HaBbikamu. [IpenycmarpuBaercs
yMeHbIIeHHEe 00beMa TEOPEeTUUECKHX CBEJICHHUM, BKIIOYCHHE OTIENbHBIX TEM WU
[eNbIX pas3jelioB B Marepuanbl s O030pHOrO, O3HAKOMHUTEIBHOIO  HIIHU
(bakymbTaTUBHOTO W3ydeHus. IIpeaaraercsi ymMeHbleHHe oObeMa MaTeMaTHIeCKUX
BBIYMCIICHUH 32 CUET yBEJIMYEHHsI KaueCTBEHHOIO OIMCAHMUS SIBJICHUI 1 IPOLIECCOB

JlocTaTOYHOE KOJMYECTBO BPEMEHM OTBOJAWTCS Ha pPACCMOTPEHHE TeM U
BOIIPOCOB, PACKPHIBAIOMIUX CBA3b (QU3MKHA C OKU3HBIO, C TEMH SBICHHUAMH,
HaOJII0IEHUSIMH, KOTOPBIE XOPOIIO U3BECTHBI yYEHUKAM U3 UX )KU3HEHHOI'O OIIBITA.

MakcuMaldbHO  MCIIOJNB3YIOTCS ~ MEXIIPEJIMETHbIE  CBA3M  C  TaKUMH
JIUCLMIDIMHAME, Kak reorpadusi, XuMmus, OHONOTrHs, T.K. oOOydaroumecs C 3I1P
0COBEHHO HYXIAIOTCS B MPENOIHECEHHH OJHOTO M TOTO je y4eOHOro Marepuaia B
pasMYHBIX AacleKTax, B €ro BapbMPOBaHWM, B HEOJHOKDATHOM MOBTOPEHHH H
3aKpeIrIeHMH  TOJYYeHHbIX 3HAHMH M NpakTM4eckux yMmeHuid. IlosBoiss
paccMaTpMBaTh OJMH M TOT JXKe y4eOHbIH MaTepuan C pasHbIX TOYEK 3peHH,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €0 JTy4YleMy OCMBICICHHUIO, O0iee MPOUHOMY
3aKpPETUIEHUIO MTOTyUYeHHbIX 3HAHUN ¥ IPAKTUYECKUX YMEHUM.



IlpumepHbIe BU/AbI AeATEILHOCTH o6yuaroumuxcs ¢ 3I1P, obycioB/1eHHbIE
0coObIMH 06pa30BaTeIbHBIMH MOTPEOHOCTAMM H obecnevyuBalomue
0CMBICICHHOE OCBOEHHE COXePKAHNH 06pa3oBaHus o npeamery «Pu3nKa

[IpuMepHasi TeMaTHYeCKas U TEPMUHOJIOTMYECKAs JIEKCHKA IO KypCy (107132097
cootBetctByeT [1OOIT OOO.

CojepaHue BHIOB JESTENBHOCTH OOYYaIOMUXCS ¢ 3I1P Ha ypokax (pU3MKH
ompeieNAeTCsl UX 0COOBIMU 00pa3oBaTEeIbHbBIMU norpedHocTsAMH. [ToMHMO IUPOKO
ucnonp3yembix B [IOOIT OO0 obmux amst Beex 00y4aroUXCs BUJOB AESITEIbHOCTH
cleyeT YCUIUTh BU/BI ASATENBHOCTH, CIeLu(UUIHbIE UL JIAHHOM KaTeropuH AETeH,
o6ecreuHBaOIIHe OCMBICIEHHOE OCBOEHHE COZIepKaHMs 00pa3oBaHUs 110 MPEMETY:
yCHJIEHHE MPEAMETHO-TIPAKTHICCKON JEATENBHOCTH C aKTHBM3allMeld CEHCOPHBIX
CHCTEM; OCBOGHHE Marepuaja ¢ ONOpOH Ha AIrOPUTM; «IOLIAroBOCTE» B M3Y4CHHH
MaTepuaa; HCTIONb30BAHHE TOMOTHUTENbHON BU3YalbHOH OTIOPBI (cxeMbl, 11a0JI0HBI,
OmopHBIE TAbNMIBI); PedeBOil OTYET O IMpoIecce M pPe3ysbTare AesTeIbHOCTH;
BBITIOJIHEHHE CIEIHAbHBIX 3alaHMi, 00ecredHBaloIIMX KOPPEKUHUIO pPEryJsainnn
yue6GHO-[103HABATENIbHOM JIEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJbTara.

Jinst obyuaroruxcst ¢ 3[IP CyliecTBEHHBIM SBJIAIOTCS IPUEMBI paboTsl C
JIeKCHUYECKMM MaTephaoM To TpeaMeTy. IIpoBoauTcs crenuanbHas pabdora 1o
BBEJICHHIO B AKTHUBHBIH CIOBaph O0Yy4YaOIIMXCSA COOTBETCTBYIOIICH TEPMUHOJIOTHH.
V3yqaeMbie TEPMHHBI BBOSTCS Ha IIOICEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yaslbHas
TOUIEPIKKa, AITOPUTMbI PaGOTHI C OTIPEIENIEHIEM, OTIOPHBIE CXEMBI JUIs aKTyali3aliy
TEPMHUHOJIOTHH.

B CBSI3H ¢ 0COOBIMU 06Pa30BaTeIbHBIMHU IOTPEOHOCTAMHU 00y4atoruxcs ¢ 311P,
[P [TAaHUPOBAHUU PaGOTHI yUeHHUKA Ha yPOKe ClIeyeT NPUAEPIKUBATECS CISYIOMIMX
MOMEHTOB:

1. Ilpu ompoce HeoOXONMMO: JaBaTh aIrOpUTM OTBETA; paspelarh
[IOTB30BATHCS TUIAHOM, COCTABJIIEHHBIM IIPU MOArOTOBKE JIOMAIIHETO 3a/laHus; 1aBaTh
6oJIbILIE BpeMEHH FOTOBUTBCS K OTBETY y JIOCKH; pa3pelaTh JieiaTh peABapHTeIbHbIC
3aIMCH, TI0JIH30BATHCS HATJISITHBIMU MOCOOUSIMH.

2. Tlo BO3MOJXHOCTH 3aJaBaTh OOYYAIOLIMMCS HABOASIIKME U YTOUHSIOIIHE
BOIPOCKI, KOTOPBIE IOMOTYT MM IOCJICI0BATENIBHO M3JI0XKUTH MaTepHall.

3. CucTeMaTHYeCKH NPOBEPSTH YCBOGHUE MaTepHaia 1o TeMaM ypPOKOB, AJIA
CBOEBPEMEHHOI0 O0HAPYKEeHHsI TPOOEJIOB B MPOILIE/IIIEM MaTepHalle.

4. B mpoliecce u3ydeHUs: HOBOTO Marepyalia BAUMaHue yIeHUKOB oOparaeTcs
Ha HauboJIee CIOXKHBIE Pa3ieNbl H3ydaeMoil TeMbl. Heo6xommo yaliie 00paIaThes K
HYM C BOIIPOCAMH, BBISCHSIIOLIMMY TIOHMMaHUE y4eOHOro MaTepuana, CTUMyIHpOBaTh
BOIPOCHI TIPH 3aTPYAHEHHUAX B yCBOCHUH HOBOIO MaTepHaa.

Mecro yue6Horo npeamera «Pusuka» B y4eOHOM NjiaHe

B coorBerctBuu ¢ PemepanbHbIM TOCYHapCTBEHHBIM —00pa30BaTeNIbHbIM
CTAHIaPTOM OCHOBHOTO 0011ero 00pa3oBaHus y4eOHbIi mpeameT «DusnKa» BXOIUT B
npeMeTHyI0 00nacTh «EcTeCTBEHHBIE HAyKW» W SBISICTCA 00s13aTeIBbHBIM  JUIS]
nsyuenns. Conepxanue ydeOHoro mpeamera «@u3nKa», NPEACTaBICHHOE B
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[IpumepHOi pabouedl mporpamMme, COOTBETCTBYET ®IroC 000, IIpumepHon
OCHOBHOW 00pa3oBaTelIbHOM IMpOrpamMMe OCHOBHOTO obuiero  oOpa3oBaHus,
[IpuMepHOl afanTHPOBAaHHON OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOIO
0611ero 06pa3oBaHKs 00YUAIOIKMXCS C 3aePIKKOU IICUHXUIECKOrO PasBUTH.



COJIEPY)XAHME YUYEBHOI'O TTPEIMETA «D@U3NKA»

7 KIIACC

Pasaen 1. ®u3uka u e€ pojib B NO3HAHHHM OKPYKalOLIero Mupa

duzuka — HayKa O Tpupoze. SBieHus IpupoIbl (MC'). ®uznueckue SBIECHHS:
MeXaHUYeCKue, TeIIOBbIEe, DJIEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIC.

dusuueckue BeNWUMHBL V3Mepenue GHM3MUECKUX BeNMYUH. Qusuueckue
npuboper’. [lozpewnocms usmeperuii. MexyHapo/iHas CuCTeMa e/IMHUIL.

Kak (u3KKa U Ipyrie ecTeCTBEHHbIE HAYKU M3y4aioT npupony. Ecmecmeento-
HayuHolll  MemoO NO3HAHUA! HaboOeHue, NOCMAHOBKA  HAYYHO20  60NMpoCa,
GLI0BUIICCHIE — 2UNOMe3, OKCNEepUMEeHm No  npoeepKke — 2unomes, 00bACHeHUe
nabnodaemozo aenenus. Onucanue Quauueckux A61eHUll ¢ NOMOUbI0 MOOEIE.

[MpeameT U MeTObI HU3HKH.

Jlemoncmpayuu’

1.  MexaHU4ecKue, TEIUIOBbIE, DIEKTPUYECKHE, MArHHTHBIE, CBETOBBIE
SIBIICHUSL.

2.  dusuueckue mprUGOPH! U MPOIELYpa IPSIMBIX H3MEPEHHH aHAIOrOBBIM

111 (POBBIM TIPHOOPOM.
3. OnpeienieHre MOrPeIIHOCTH SKCIIEPUMEHTA.
Dponmanvrvie 1A60paAmMOpHbIE PAGOMbL UNU INEKMPOHHASL OCMOHCIMPAYUIL.
1.0npesienenye [EHbl JCNCHHs W3MEPUTENLHOrO Mpubopa  (MCHONb3ys
TEXHOJIOTHMYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenne o0bEMa XKHUIKOCTH U TBEPIOTO TesIa
3. Onpeoenenue pazmepos Manblx mei.

Pa3neu 2. [lepBoHaya/ibHbIE CBEICHHS O CTPOCHHH BeleCTBA

CTpoeHue BeIIeCTBAa: AarOMbl M MOJICKYIBL, UX pasmepbl. Onvimeui,
Odokazviearowue OUCKPemHoe CmpoeHue 6eujecmea.

JlBwxenne wactuil BemiecTBa. CBs3b CKOPOCTH JIBMXKCHMs 4acCTHIl C
Temnepatrypoil. bpoyHOBCKOe IBHXCHHE, maddysus. Bzaumoodeiicmeue uacmuy
geujecmea: NPUMmsICeHue u OMmaiKueanue.

ArperaTHble COCTOSIHUSI BEILECTBA: CMPOEHUe 24308, JrcuoKocmeti U meépovix
(kpucmannuueckux) mei. Bzaumoceszo medcoy ceolicmeamu eewjecme 6 pas3HblX
azpe2ammvlx COCMOAHUAX U UX AMOMHO-MONEKYIAPHBIM CIMPOEHUEM. Ocobennocmu
azpezamuoix COCMOAHUU 6000l

Jemoncmpayuu’

I MC — 35eMeHTbI COIEPKaHuUsl, BKIIIOYAIOIIHE MEXITPEIAMETHBIC CBA3U, KOTOPBIC noapoOHee PacKphIThl B
TeMaTHYECKOM TIaHUPOBAHUH.

2 351ech ¥ aiee KypCHBOM 0G03HaueHbl TEMBI, M3y4E€HHE KOTOPBIX MPOBOAUTCS B O3HAKOMUTEIILHOM ILIAHE. [Tenaror
CaMOCTOATENBHO OTPEIeNfeT 00BbEM U3ydaeMoro MaTepuara.

3 Bee JlemoHcTpauuy 1 JlabopaTopHbie paboThl, IPEJICTABIEHHBIE B COACPHKAHHIH, 10Ty CKACTCA (MOXHO) MPOBOUTD,
HCTIONB3Ys MH(POPMALIMOHHbIE 1 JJIEKTPOHHBIE TEXHOJIOTHH (1mdpoBbie 06pa3oBaTeIbHbIE PECYPCHI).

4 3j1ech 1 Jasee TPUBOIUTCS PACIIMPEHHbIN MepeueHb 1a6opaToOpHBIX PabOT U OMBITOB, U3 KOTOPOTO YYHUTE/b Ae/IaeT
BBIOOP IO CBOEMY YCMOTPEHHIO.
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1.  Ha6moaeHue OpOyHOBCKOTO JBHIKECHHS.
2.  Hab6monenue nuddysuu.
®ponmanvivle 1a60pamopHsie pabomsl U OnbIMbl

1. OueHxka jJWaMeTpa aToMa MeTOoM PpsfoB (C  MCMOJIb30BaHUEM
dororpaduii).
2. OnbIThI 10 HAOIIOAEHHUIO TEIJIOBOIO PACIIMPEHHS a30B.

3.OmBITHl 10 OOHAPYXKEHHIO NEHCTBHMS CHJI MOJIEKYJSIPHOTO IPUTKCHHIA
(31eKMPOHHAA OEMOHCMPAUUR).

Pasnen 3. /IBu:keHHe H B3aHMO/IeHCTBHE TeJl

MexaHudeckoe [BUWKEHWe. PaBHOMEpPHOE M HEPABHOMEPHOC JBHXXCHHE.
Cxopoctb. CpeoHsas ckopocmv npu. HEPAGHOMEPHOM osudicenuu. Pacyér myTH Hu
BpEMEHH J(BHOKEHUSI.

SIBNeHWe WHEPIMH. 3akoH uHepyuu. Bsaumoolencmeue men Kak npuiuna
uzmenenus ckopocmu Oeudicenus. men. Macca kak mepa unepmHocmu  mend.
[LioTHOCTD BemecTBa. Cei3b NIOMHOCHU C KOTUYECME0M MONEKY/L 8 eOUHUYe 0bvéma
geujecmaq.

Cua Kak XapakTepucTuka B3ammojerctsus Tei. Cura ynpy2ocmu ¥ 3aKOH
['yka. Hamepenue cullbl ¢ NOMOWbIO OUHAMOMEMpa. SIBrieHre TATOTEHUS W CHUla
okectd. Cuna msscecmu Ha Opyeux naanemax (MC). Bec tena. HeBecoMOCTb.
CJI0)KeHHe CHJI, HAIPAaBJIEHHBIX 110 OJHOW MpsMON. PaBHOJEHCTBYIOWIAS CHIL Cuna
mpenusi. TpeHue cKONbICEH U U MPEHUE NOKOAL. Tpenue 6 npupooe u mexruxe (MC).

Jlemoncmpayuu’

Hab6moaeHrue MexaHu4ecKoro JIBHKEHHUs Tea.

3MepeHre CKOPOCTU NPSMOJIMHEHHOTO JIBHKEHHMS.
HabmoeHue sSBJIeHNs] HHEPLIUH.

HabmroieHre M3MeHeH)s1 CKOPOCTH TIPH B3aUMO/ICHCTBUH TEJl.
CpaBHeHHe Mace IO B3aUMOJIEHCTBHIO TeJL.

CI0’KeHUe CHJI, HAITPABJIEHHBIX 110 OJHOM MPSIMOU.

7. JleMOHCTpAIL¥sl CUIIBI YIIPYTOCTH Ha pa3siM4HbIX MaTepualax.
Dponmanvhsle 1460PamMopHbie PAOOMbL U ONbIMY.

SRR

1. OrnpeiesieHue CKOPOCTH PABHOMEPHOT'O IBHKCHHS (1mrapuka B XKHUIAKOCTH,
MOJIENH DIIEKTPUYECKOTO aBTOMOOHIIS 1 T. I1.) (3/1eKMpOHHAA 0eMOHCMPAYUs).

2. OmnpejeieHre cpeHedl CKOPOCTH CKOJIBKEHUS Opycka WM IIapHKa I10
HAKJIOHHOM IIJIOCKOCTH.

3. Omnpe/esieHne IIOTHOCTH TBEPAOTO TeJa.

4. OMNBITHI, JEMOHCTPHPYIOIIHAE 3aBUCHMOCTE PACTIKCHH (nedopmanun)
TIPYKWHBI OT MIPUIOKEHHON CHIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHHUSI CKOJIBKCHUS OT

Beca TeJla M XapaKTepa CONPUKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienne TBEPABIX TeJl, JKHAKOCTeH H ra3os
Japnenue. Cnocobvl ymeHvUleHUs U Y8enUieHus oaenenus. [aenenue 2asa.
3aeucumocmo daenenus zaza om obvéma, memnepamypel. llepedaua oaenenus

10



MeEpObIMU MeNaMU, HCUOKOCMAMU U 2a3aMU. 3axon Iackana. I[Inesmamuyeckue
MauiuHbl. 3aBUCUMOCTD JaBJICHUS XXUIKOCTA OT riny6unsl. Coobwarowuecs cocyobi.
T'uopasnuveckue MexaHusmboi.

Atmocdepa 3emid M aTMOC(epHOE JaBIeHHE. Ipuuunvl cywecmeosamus
8030YUHOU 0B6ONOUKU  3eMTU. Onoum Toppuuennu. Hzmepenue ammocgeprozo
daenenus. 3a6UcumMocms ammochepHo20 0asneHus O blCombl HAO YpO8HEM MOPAL.
IIpubopwr 015 USMEpPEHUs. ammocghepHo2o 0a6IeHUS.

Jleticmeue JHcudKoCmu U 2430 HA NO2PYIICERHOE 6 HUX MEIO. BrITankusaro1ias
(apxuMmezoBa) CUiIa. 3aKoH Apxumeoa. I[Inasanue men. Bosoyxonnasanue.

Jemoncmpayuu
3aBHCUMOCTb JaBJIEHHUS ra3a OT TeMIIepaTyphbl.

[lepenaya AaBIeHHUS KUIKOCTBIO ¥ Ta30M.

Coo0maroiuecs CoCybl.

['uapaBIMUeCcKuii mpecc.

[IposiBeHue AefiCTBUS AaTMOC(EPHOTO IaBICHHMS.

3aBHCHMOCTD BBITAJIKMBAIOIIEH CHJIbI OT 00BEMA MOrpyKEHHOW YacTH
Tesa ¥ TUIOTHOCTH KUIAKOCTH.

7. PaBeHCTBO BHITAIKHBAIOLIEH CHIIBI BECY BBITECHEHHOU XUIKOCTH.

Q. VYcioBHe IUIaBaHMs TeJl: IUIaBaHUE WM IIOrpy)XeHUe Tel B 3aBUCUMOCTH
OT COOTHOLIEHMS INIOTHOCTEH TeJia U )KUJKOCTH.

dponmanshsie 1aHOPAMopHsIE PAOONIbL U ONbIMbL

Sh i 4= L 1 =

1. VcciteJoBaHME 3aBUCHMOCTH Beca Tella B BOJie OT 00b&Ma MOrpyKEHHOH
B )KHJIKOCTh YaCTH Tela.

2. OnpeneneHre BHITAIKABAOLICH — CHIIBL, JIEeHCTBYIOIE Ha  TeJo,
IIOIPY>KEHHOE B KUIKOCTbD.

3. [IpoBepKa HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHUIIBI, JeicTByIOLIEN Ha
TeJo B )KUIAKOCTHU, OT MacChl TeJa.

4. OmbITh, JIEMOHCTPUPYIOIIME 3aBHCHMOCTb BBITAJIKHBAIOIIEH CHIIBI,

JeficTBYIOMIEH Ha TEJIO B XKHIKOCTH, OT 00BEMa TIOrpY>KEHHOM B JKUIKOCTh YaCTH Tella
¥ OT IJIOTHOCTH JKUJIKOCTH.

5. KOHCTpYMpOBaHHEe apeoMeTpa WM  KOHCTPYMpOBAaHHE  JIOJKHHM
onpejeneHue e€ rpy30nobeMHOCTH.

Pasnen 5. PaGora 1 MOIHOCThL. JHEPrus

Mexanudeckasi pabora. MOIIHOCTb.

[IpocThle MeXaHM3MbI: pbr¥ar, OJOK, HAKIOHHAs IIOCKOCTE. [Ipasuno
pasnoeecus puivaza. llpumenenue npasuia pagHosecus poiiazd K 6110Ky. «3on0moe
npasuno» mexanuxu. KIIJ[ TPOCTBIX MEXaHU3MOB. [TpocTbie MeXaHH3MBbl B OBITY H
TEeXHUKE.

MexaHuueckass dHeprus. Kunemuueckas U NOMEHYUAILHAA  SHEPSUAL.
IIpeepawenue 00HO20 6UOA MexaHuueckoll sHepauu 6 Opy20u. 3aKOH COXPaHEHHUS
SHEpPruM B MEXAHUKE.

Jlemoncmpauyuu

i ITpumeps! IPOCTHIX MEXaHH3MOB.
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dponmasivHble nabopamopHhsie’pabomol u onvimot’

1. OnpejiesieHre paboThl CHIbl TPEHUS IIPU PaBHOMEPHOM JIBIDKEHUH Tella
[10 TOPU30HTAILHOM ITOBEPXHOCTH.

2. WccieroBaHWE yCIIOBUM paBHOBECHS pbliara.

3. N3mepeHnue KITJ HAKJIOHHOM TJIOCKOCTH (2;1eKmpoHHAA
OeMOHCMPAYUA).

4.  U3zydenue 3aKOHa COXPaHEHUS MEXaHHUECKOH SHEPTUH (3/1eKMmpOHHAA
O0eMOHCMPAYUA).

8 KJIACC

Pa3nen 6. TensoBbie siBJleHHS

OcHogHble NOJONCEHUSA MONEKYNAPHO-KUHEMUUECKOU  Mmeopuu.  CmpOeHUs
sewecmea. Macca u pasmepbl amomos U MONEKYIL. Onvimel, noomeepaicoaroujue
OCHOBHBIE NONONCEHUS MONEKYIIAPHO-KUHEMUUECKOU MeopUul.

Mopgenu TBEPAOro, IXHUAKOTO H ra3000pa3HOro COCTOSHHM  BEIIECTBA.
Kpucmannuueckue u amopghnvie mena. ObvsicHenue ceolicme 2a308, HUOKOCmeU U
meépovix men Ha OCHOBE NONONCEHUTI  MONEKYNAPHO-KUHEMUYECKOU  MeopUlL.
CMauuBaHKe U KanuiisapHole senenus. Tennoseoe pacuiupenue u coeamue.

Temmepatypa. Ceaso memnepamypbl CO CKOpOCHPIO MENI08020 0BUIICEHUS.
yacmuy.

Buyrpennsis  oHeprus.  Cnocobvr  usmMeHeHUs GHYMPEHHeU  DHEepeUU:
mennonepedaya u cosepuierue pabomeot. Budol mennonepedaui: menionposoOHOCMb,
KOHBEKYUS, U3yUeHUe.

Kou4ecTBO TEIUIOTHL. YOenvHas MmenioémMKocme eewecmed. Tennoobmen u
mennogoe pagHosecue. YpagHenue meniogoco bananca.

[Tnaenenue u omeepoesanue KpUCmanIudeCKux 6eujecms. Yoenvnas menaoma
nnaenenus. Illapoo6pazosarue u kondencayus. Hcnapenue (MC). Kunienue. Yoenonas
mennoma — napoobpazoeanus. — 3a6UCUMOCMb  MEMNEPAMYpbl  KUneHui  om
ammocgeprozo oasnenus. Brascnocme 8030yXxd.

DHeprus TOILUIMBA. YoenbHas menioma c2Opanui.

[punyunvl pabomoel mMeno6bix osuzameneii. KIIJI mennogozo 0sucameins.
Tennogwie Ogueamenu u 3ausuma OKpylIcaouje cpeovt (MC).

3akon coxpanenus U npespauyeHus, dHep2ul 8 Men1o6blx npoyeccax (MC).

Jlemoncmpayuu

1 Ha6roieHue 6poyHOBCKOTO IBUXKEHUS.

2 Ha6monenue nuddy3un.

3. HabroieHue sBJIeHri cMauyMBaHus M KallMJUISIPHBIX SIBJICHU.

4.  HabaroneHue TeIIOBOro paciuupeHus Teil.

5. Vi3MeHeHHe JaBICHHS Ta3a [PH H3MEHEHWH 00BhEMA M HArpeBaHUH WIIU
OXJIQXKIEHHUH.

6. [TpaBuia U3MepeHHs TeMIIepaTypbl.

7.  Bupsl Temonepeadu.

8. OxJ1aXeHue [P COBEPIICHHH PabOTHI.
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9. HarpeBaHue IIpy COBEPIIEHAN PAOOThI BHEITHUMH CHITAMH.
10. CpaBHeH#ue TEMIOEMKOCTEH pa3TMIHBIX BEILIECCTB.

11. HabGmroneHue KAMECHUS.

12. HabOroneHue MOCTOSHCTBA TEMIIEPATYPhI IIPH IIABJICHUH.
13. Mozenu TEeIIOBBIX ABUTATENEH.

®ponmasnvHble 1a60pamopHsie pabomvl U OnbimMbl

L OmBIThl IO 0OHAPYKEHHUIO NEHCTBHS CHJI MOJICKYJIIPHOTO MPUTSKECHUS
(91eKMPOHHAA 0EMOHCMPAUUSA).

2. OMBITHI 110 BHIPAIMBAHKIO KPUCTAJJIOB [IOBAPEHHOM COMM MITK caxapa.

3. ONBITH IO HAOTIOEHHIO TEIIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH H
TBEPIBIX TEJL.

4. OmnpeeseHne IaBICHAs BO3yXa B OaioHe MINpHIIA.

5. OIBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro
00BEMA ¥ HATpEeBaHUS WK OXJTKICHUS.

6. Hab6moneHne M3MEHEHHMs] BHYTPEHHEW SHEPIMH Tejla B pe3yJIbTaTe
Teruionepeauy U paboThl BHEIITHUX CHJL.

7. VccieoBanye SBICHHUS TemIooOMeHa NP CMENIMBaHWM XOJOXHOHW M
ropsiueii BOJbI.

8. HccrneqoBaHue mpouecca UCrapeHusl.

0. OrnpesiesieHrHe OTHOCUTEIBHOW BIIQXKHOCTH BO3/yXa.

10.  Onpedenenue yoensHoti meniomol niaeneHus 160a.

Paznen 7. DjieKTpuYecKHe H MATHUTHbIE SIBJICHHSA

Dnexmpuzayus men. Jlpa poja dJEKTPUYECKMX 3apsifoB. BzammosneicTsue
3apsKEHHBIX TEJl.

Dnekrpudeckoe mone. Ilpunyun cynepnosuyuu S1EKmpuiecKux noneu (Ha
KauecmeeHHOM YPOGHeE).

Hocumenu s1ekmpuieckux 3apaoos. DNeMeHmapHblii S1eKmpuiecKull 3apso.
Cmpoenue amoma. TIpOBOTHUKY U JIUDIIEKTPUKH. 3aKOH COXPAHEHHUS] ICKTPUIECKOro
3apsa.

DIeKTPUUECKUH TOK. YClo6us Cyuwecmeosanus SJ1eKmpuieckoeo moka.
MCTOUHMKMA TOCTOSIHHOrO TOKa. JleHCTBUs 3JIEKTPHYECKOro TOKa (TelioBoe,
XUMHUYECKOE, MATHUTHOE). DNeKMpuiecKuii mox 6 JH#UOKOCMAX U 2a3aX.

PaGora ¥ MOIIHOCTH OJIEKTpUYeckoro Toka. 3axon [ocoyns—Ilenya.
Dnekmpuueckue yenu U nompebumenu DNIEKMPUYECKol  dHepauu 6  Ovimy.
Dnexrpudeckas uenb. Cuiaa Toka. DNEKTPUYECKOE HANpsDKEHHE. CornpoTuBIeHHE
TIPOBOJIHUKA. YOenvHoe conpomusienue eeuecmsd. 3akoH Oma g ydacTKa ILIEIH.
IMocienoBaTeNbHOe M MapaiiielbHOE COeIMHEHHe MPOBOIHUKOB. Kopomkoe
3aMbIKaHUe.

TMocTosIHEBIE MACHUTHL. B3anMozelcTBUe TIOCTOSIHHBIX MarHuToB. Maernumioe
none. Mazrummoe none 3emnu u e2o 3uauenue 0ns xeusnu Ha 3emne. Onvim Ipcmeoa.
Maznumnoe none snekmpuuecko2o moka. Ipumenenue s1eKmpomMazHumos 6 mexnuxe.
Jleticmeue MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. Dnexmpoosuzameiv
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nocmosnnozo moka. Hcnonvsosanue snekmpooguzameneii 6 MEXHUMECKUX yCm-
poticmeax u Ha mpaHcnopme.

Onvimer @apades. Hlenenue anexmpomazHumHnotl unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobbl nony4enus SNeKmMpPUYecKoll sHepeuu. INEKTPOCTAaHIHH
Ha BO30OHOBJIIEMBIX UCTOYHHMKAX SHEPTUH.

Jlemoncmpauuu

1. DexTpuzauus Tell.

2 JIBa pojia NEeKTPUIECKUX 3apsAioB U B3aMMOJIEICTBHE 3apsKEHHBIX Tell.

3. VCTpOMCTBO U JIEWCTBUE DIIEKTPOCKOIIA.

4. DIEeKTpOCTaTUYECKAs NHTY KIS

5. 3aKOH COXpaHEHHs dJIEKTPUUECKUX 3aps/I0B.

6. [TpOBOAHUKH U JAUDIICKTPUKH.

7. MoeaupoBaHie CHIOBBIX JIMHUH JJIEKTPUYECKOTO IOJIA.

8. MCcTOYHUKH TOCTOSTHHOTO TOKA.

9. JleicTBUS NIEKTPUYECKOrO TOKA.

10. DieKTpUYECKHM TOK B KUIAKOCTH.

11. T'a30BbIl pa3psia.

12. V3MepeHHE CUJIBI TOKA aMIIEPMETPOM.

13. V3mepeHwue 3IIEKTPUUECKOTO HANIPSDKEHHSL BOJILTMETPOM.

14. PeocrtaT ¥ MarasuH CONPOTUBIIEHHUM.

15. B3auMoaelcTBHE NOCTOSHHBIX MarHUTOB.

16. MoenupoBaHue HeBO3MOXKHOCTH Pa3/Ie/IeHUs TIOII0COB MarHUTa.

17. MopenupoBaHue MarHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTHOE 110Jie TOKa. DJIEKTPOMarHur.

20. JleficTBMe MarHUTHOTO MOJIs HA IPOBOJHUK C TOKOM.

21. DuexTpoABHUraTellb MOCTOSHHOIO TOKA.

22 HccnenoBaHue SBIEHHS JJIEKTPOMArHATHOW HHY KIIHH.

23.  OmsiTel Papazes.

724. 3aBUCHMOCTH HAIpaBjeHUs HMHIYKLHAOHHOTO TOKa OT yCJIOBHM €T0
BO3HHUKHOBEHHUS.

25. DieKkTporeHeparop MOCTOSHHOIO TOKA.

dponmanvHoie 1a60pamopHsie pabomsl U OnLINILL

1.

OneITel 11O Ha6J'IIOI[CHI/IIO 3JIEKTpU3allud  TECJI I/IH,H}’KL[I/Iei/'I u TIpu

COMPUKOCHOBEHUU.

2 WccnenoBaHue AEHCTBUSL ANEKTPUYECKOro MOJisi Ha MPOBOAHMKA M
JIUDJIEKTPUKH.

5. CG6opKa U TIpoBepKa paboThI HNIEKTPUYECKOM 1IEMH MTOCTOSHHOIO TOKA.

4. M3MepeHue ¥ PeryIupoBaHUe CUIIBI TOKA.

S. V3MepeHue ¥ peryjIupoBaHuie HapsHKEeHUA.

6. Hecenedosanue 3a8UCUMOCMU CUbl MOKA, UOYWe20 Uepes pesucmop, om

conpomueienusl pe3ucmopa u HanpAMCEeHUs HA pesucmope.
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7 Onvimoi, OdeMoHCmpupylowue — 3a6UCUMOCNTb INEKMPULECKO20
cOnpomugiIeHUs. npoBOOHUKA Om  e2o ONUHBL, NIOWAOU NONEPeyH020 CeveHus U

mamepuana.

8. IIposepka npaeuna CROHCEHU HAnNpsJICeHUll NPU NOCLe008aMENbHOM
coeOUuHeHUU 08yX pe3ucmopos.

9. [Iposepka npasuna Ons CUllbl MOKA Npu NAPAIEneHOM coeOuHeHUU
pe3ucmopos.

10. OmnpenesneHue paGoOTHI HIEKTPUIECKOrO TOKA, HAYIIEr0 4Cpes pPE3UCTOP.

11. OmnpenejieHAe MOIIHOCTH 3JIEKTPHIECKOro  TOKa, BBIIENIIEMON  Ha
pe3ucTope.

12.  WccienoBaHue 3aBUCHMOCTH CHJIbI TOKa, UIYIIEro 4Yepes JaMmIotdkKy, OT
HanpsOKEHUS Ha HEH.

13. WccnenoBaHue MArHUTHOTO B3aMMOJIEHCTBUS TOCTOSIHHBIX MarHuTOB.

14. V3ydeHMe MArHMTHOTO TMOJsi IOCTOSHHBIX ~MAarHuTOB  IIpH  HMX
00beIMHEHUY U Pa3/IeICHUN.

15. HcciemoBaHue ASHCTBUS SJIEKTPHYECKOr0 TOKA HA MArHUTHYIO CTPEJIKY .

16. OmnpIThl, JIEMOHCTPUPYIOIIHE 3aBUCHMOCTbH CHIIBI B3aMMO/IEUCTBUS
KaTYIIK{ C TOKOM M MarHWTa OT CUJIbl TOKa 1 HAIIPAaBJICHUS TOKa B KaTyILKe.

17. V3yueHue AeHCTBHS MarHMTHOTO MOJIS HA TIPOBOJIHHUK C TOKOM.

18.  H3yuenue pabomul 31eKmpo0sucamens.

19. Usmepenue KI1JI aeKTpoiBUraTeIbHOM yCTAHOBKH.

70. OmbiThl MO WCCIIEOBAHUIO SBJICHHS DIEKTPOMArHUTHOW HMHIYKIWH:
MccleloBaie H3MEHEHH M 3HAUeHUs U HarpaBJIeHUs WHTyKIIHOHHOTO TOKa.

9 KJIACC

Pa3znen 8. MexaHu4ecKkue siBJICHHUSA

Mexanuueckoe IBWKeHHe. MarepuanbHas Todka. Cucrema  OTCYETa.
OTHOCHTEIPHOCT MEXaHHYECKOro JBIKeHHs. PaBHOMEpHOE IPSIMOJIMHEHHOE
neukenne. HepaernomepHoe NpAMONUHEUHOE oguoicenue. CpelHssl U MZHOBEHHAS
CKOpOCHb MeNa NPU HePAGHOMEPHOM OBUICEHUU.

Vckopenue. Paenoyckopennoe npamonunetinoe  osudicernue. CBOOONHOE
nagenue. Onvimot I anunest. ‘

Jluneiinas u y2noeas ckopocmu. LlenmpocmpemumenvHoe yCKoperue.

ITepsolit 3akoH HproTOHA. Bropoii 3akon Hetorona. Tperuii 3akoH HeroToHa.
IIpunyun cynepno3uyuu Cul.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus. Cuna mpenus CKoNbiCeHUA, cuna
mpeHus nOKos, Opyaue 6Uobl MPeHUsL.

Cuyia TSKECTM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEeHME CBOOOHOTO
nanenus. Jeuoicenue nianem eokpye Connya (MC). Ilepeas kocmuueckas cKopochibo.
Hegecomocmb u nepezpy3Ku.

PaBHOBECHEe MaTepUabHON TOUKHU. A6conomHo meépooe meno. Pasnosecue
Meépd020 meia ¢ 3aKpenIEHHOU OCbIO 6PAUCHU. MowmeHT CHIIbL. [lenmp msdcecmu.
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VMnynsc Tena. Hzmenenue umnyivca. Hmnynoc cunvl. 3aKOH COXpaHEHH
uMITyJibca. PeakTHBHOE IBHKCHHE MC).

MexaHmnueckas paboTa i MOIIHOCTb. PaboTa CUJl TSKECTH, ynpyeocmu, MpeHus.
Ceszo smepeuu u pabomol. TloTeHIManbHas OSHEPrwi Tela, IIOJHATOrO  HaJ
[IOBEPXHOCTBIO 3eMIIH. [IomeHyuanbHas SHepeui coicamoti npyorcurol. KuHeTHIecKast
sueprusi. Teopema o KuHemuyeckoll sHep2uu. 3aKOH COXPaHEHHS MeXaHUUECKOH

OHEPI'UH.

Jlemoncmpauyuu

1. Hab1ro1eHre MeXaHAIECKOTO ABIKEHHUSI Tejla OTHOCUTEIIBHO PasHbIX TEJl
OoTCYéTa.

2. CpaBHeHue IyTel U TPaeKTOpUii ABHMKEHHsI OJHOrO M TOroO Ke Teja
OTHOCHTEIBHO Pa3HBIX TeJl OTCUETA.

3. W3MmepeHne CKOPOCTH U YCKOPEHHUS IPSMOJIMHEHHOTO ABUKCHHUS.

4. VccienoBaHye IPU3HAKOB PABHOYCKOPEHHOT'O ABHKCHHU.

5. Hab6moieHue IBHXEeHUs Tejia 110 OKPYXHOCTH.

6. Ha6mofieHHe MEeXaHWYECKHX SBICHHH, MPOUCXOMAMMX B CHCTEME

orcuéra «TenexKkay Ipu eé PABHOMEPHOM U YCKOPEHHOM JIBHKCHHH OTHOCHTEJBHO
xabuHeTra QU3KKY.

7. 3aBUCUMOCTH YCKOPEHHs Tejia OT MacChl Tejla U JEHACTBYIOIIEH Ha HEro
CHUJIBI.

8. Ha61ro/ieHre paBeHCTBA CUJT IPH B3aMMO/ICHCTBUH TEL.

9 M3MeHeHHe Beca Teja MpU YCKOPEHHOM JIBHXKCHHUH.

10. Ilepenaya umiryJsibca IpH B3aMMO/JICMCTBUH TEJL.

11. TIpeobpa3oBaHusi SHEPIUH ITPH B3aMMO/ICUCTBUH TEI.

12. CoxpaHeHHE UMITYJIbCa IIPU HEYTIPYToM B3aUMOJIEHCTBHH.

13. CoxpaHEeHHE UMILyJIbCa PU aOCOTIOTHO YIPYTOM B3aMMO/ICCTBHHU.

14. HabmroneHne peakTUBHOTO IBHXKEHHS.

15. CoxpaHeHHe MEeXaHWYECKOH SHEPrUuM IPH cBOOOTHOM I1aJICHUH.

16. CoxpaHeHHMe MEXaHMYECKOM OHEprHd IpH JBHKCHMHM Tela  IOA
NeCTBUEM MPYKUHBL.

@dponmanbvHbie 1a00pamopHvie pabomot u OnbIMb!

d Koncmpyupoearue mpakma 0Jis paseoHa u oanbHelue20 pagéHoOMepPHO20
0BUINICEHUS WAPUKA ULU TMETIEHCKU.

2 OmnpesienieHre CpeaHed CKOPOCTH CKOJBXKCHHSA Opycka WM JBH)KCHUS
IIapuKa 10 HaKJIOHHOH IJIOCKOCTH.

3. Omnpe/eneHne yCKOPEHHs Tesla IPU PaBHOYCKOPEHHOM NIBIKEHHIH 1o
HAKJIOHHOM TIJIOCKOCTH.

4. VccnenoBanre 3aBUCUMOCTU TTyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBIDKEHUHM 0e3 HayadbHOM CKOPOCTH.

5 VccnenoBaHue 3aBUCAMOCTH CHJIBI TPEHHS CKOJBXEHMS OT  CHIIBI
HOPMAJIBHOT'O JIaBJICHUS.

6. Onpenenerne KodP(UIHEHTa TPEHHUS CKOTIBKCHHS.

7. OmpeieneHue KECTKOCTU MPYKHUHBIL.

16



3. OnpeneieHre padOThI CUIIbI TPEHHS TIPH PAaBHOMEPHOM [[BH)KEHUH TCJa
[10 TOPU30HTAIBHOM TOBEPXHOCTH.

0. Omnpepenenrie  pabOTBI  CWJIBL  YHPYTrOCTH npyd ToxbEéMe  Ipy3a
C HCIIONBb30BAaHUEM HETIOJIBHYKHOTO M MOBUKHOTO OJIOKOB.

10. V3yueHue 3aKOHA COXPaHEHUS SHEPIUH.

Paszaen 9. Mexanu4ecKne KojieOaHusi U BOJIHBI

Konebatenpuoe apmwkenne. OCHOBHBIE XapaKTCPUCTHKH KojebaHuii: Nepuos,
yacToTa, aMILIUTY/a. Mamemamudeckuil U NPYACUHHBLU MATMHUKU. IIpespawjerue
SHep2uU npU KonebamenbHoM 0BUINCEHUU.

3aryxatonue Konebanus. BeIHYKACHHBIC xosiebanust. PesoHaHc.

Mexanudeckre BoOJHBL. CBOMCTBA MEXaHWYECKHX BOJH. IIpooonvhvie U
nonepeunvie 80HbL. JINUHA 601HbL U CKOPOCHTL eé pacnpocmpanenus. Mexanuueckue
gONHbBL 8 MBEPOOM Mejle, CeUCMUUECKUe 60JIHbI (MC).

3ByK. [ poMKoCme 36yKa U 6b1COMA MOHA. Ompaoicenue 38yka. Hngpassyx u
YIbmpaseyx.

Jemoncmpauuu

I Ha6oieHre KoeOanuii Tes1 MoJ JEHCTBHEM CUJIbI TKECTH U CHIIBI
yIPYTOCTH.

7. Habmomenue KoiebaHu# rpy3a Ha HUTH U Ha TIPYXKHUHE.

3. Ha6oieHre BBIHYKIEHHBIX KoJleOaHui 1 pe30HaHca.

4. PacrpocTpaHeHHe IPOIOJIBHbIX U TIONEPEHHBIX BOJIH.

5. Ha6moieHre 3aBUCUMMOCTH BBICOTBI 3BYKa OT HacTOTHI.

6. AKyCTUYECKHIA pe30HaHC.

dponmansvHbie 1a00pamopHsie pabomol u onbimbl

1. OmnpejiesieHre 4acTOTBl M NEpUOIA KoJjieOaHuii MaTeMaTH4eCcKoro
MasiTHUKA.

2. OrmpezieieHUe 4acTOThl U NEpPUOAa KoJIeOaHHM TMPYKUHHOIO MasiTHHKA
(?.1eKmpOHHAA 0eMOHCIPayusn).

3. Wccre 1oBaHuUe 3aBACHMOCTH [epHO/ia KoyeOaHu# MO/BEIICHHOTO K HUTH
rpysa oT JJIMHBI HUTH.

4. WccnenoBaHhe 3aBUCHMOCTH — IE€pHOJA KOJIeOaHWM  TMPYKUHHOTO
MAasTHHKA OT MAcChl rpy3a (2/1eKHpOHHAA OeMOHCMPAYUA).

5. ITpoBepka HE3aBUCHMOCTH NepUoaa KoJie0aHuii rpy3a, MOABEIICHHOIO K
HUTHU, OT MaccChl rpysa.

6. OnpIThl, JE€MOHCTPHpYIOIME 3aBUCMMOCTb  NEpHOJA Koyie0aHuM
[IPY’KUHHOTO MasTHHKa OT MacChl Ipy3a u HKECTKOCTH MPYKHHBL.

7 U3mepeHre  yCKOPEHMs CBOOONHOTO  TajeHus  (31eKMPOHHAA
O0eMOHCMPAYUA).

Pasnen 10. Di1eKTPOMArHUTHOE 110J1€ H JIEKTPOMATHATHDLIE BOJIHBI

eKTpOMarHuTHOe  IIOJIE. DeKTPOMAarHUTHBIE ~ BOJIHBI. Ceoucmea
anexmpomazHumioix  601H. Lllkana  51eKmMpOMASHUNIHBLY gonn. Hcnonvzosarue
SNEKMPOMAZHUMHBIX 6OH O3 CcOmMOoBO1 CEA3U.
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DneKTpOMarHuTHas TpHUpoja CBETa. CkopocTh cBeTa. BonmHOBbIE CBOWCTBA
cBeTa.

Jlemoncmpauyuu

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BosyiHOBbIE CBOWCTBA CBETA.

dponmasibHble nabopamopuble’ pabomol u onvimoi’

1. M3yueHue CBOKCTB OJIEKTPOMArHMTHBIX BOJH € IIOMOLBIO

MOOHIIBHOTO Tele(oHa.

Pazaea 11. CBeToBbI€ SIBJICHUSA

JIyueBast MozieNb cBeTa. VICTOUHHMKH CBETA. IIpsamonunetinoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlyner. OTpaxkeHue CBeTa. [Tnockoe 3epkano. 3aKOH
ompadiceHus. ceema.

[IpenomyieHnde CBeTa. 3aKOH TIPENOMIICHHA  CBCTA. Ilonnoe e6HympenHee
ompaoicenue ceéema. Hcnonesoganue NOMHOSO GHYMpEHHe20 OMpPAdCeHUus 6
ONMUYECKUX c8emoo0ax.

JIumpza. Xon nyded B suH3e. Onmuueckas cucmema ¢omoannapama,
MUKpOCKONna u meneckona (MC). I'naz kax onmuyeckas cucmema. Bnuzopykocmo u
0a/IbHO30PKOCHb.

Paznoocenue 6enozo ceema 6 cnexkmp. Onvimol  Hotomoua. Cnoorcenue
cneKmpaﬂbezx yeemaoe.

Jlemoncmpayuu
[IpsMosTHHEHHOE paclpoCcTpaHeH!Ee CBETA.

OtpakeHue CBETA.

TMosnydenne H306paXXeHHi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pkajiax.
[TpenomiieHHe CBETA.

OnruyecKkuii CBETOBO/L.

Xop nydeit B coOMparoIieil JINH3eE.

Xoj nydeii B paccerBaroIlei JIUH3e.

[TonmyueHne U300paXKeHui ¢ TOMOMUIBIO JIMH3.

: IIpunmun AeficTBus poToarapara, MUKpOCKoNa U TeJIECKOTa.
10. Mogpeins riasa.

11. Pasnoxenue 6enoro cBeta B CIEKTP.

12. Tlomydenue Gesoro cBeTa IpH CIOXKECHUH CBETA PA3HBIX IIBETOB.
dponmanvHbie 1a400pamopHvle padomol u onbimbol

© 00 NO L W

1. HWccienoBaHHe 3aBUCHMOCTH yIJla OTPa)XEHHMsSI CBETOBOIO Jiyda OT yIjid
najgeHus.

2.  V3ydeHue XapaKTepUCTHK M300paXKeHus PEIMeTa B IIIOCKOM 3epKalle.

3. HccienoBaHHe 3aBUCMMOCTH YIJla MPEJIOMIICHUs CBETOBOTO JIyHa OT yIia
rageHus Ha TPaHuUIe «BO31yX—CTEKIION.

4. [TonyueHue U300paXKeHHUH C TOMOILBIO cobuparolei JIMH3bL.

5. OmnpenesneHue HOKyCHOTO paCCTOSHUSA U OIITHYECKOM CHIIBI COOMparoIien

JIAH3BI (2/1eKMPOHHAsA OEMOHCMPAKUS).
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6. OmnpiThl 10 pasioXeHHo Oenoro cBeTa B CIEKTP (31ekmponHan
O0eMOHCMPAYUR).

7. OmnpIThl MO BOCHPUSATHIO LIBETA MPEIMETOB TPH MX HaOJIIO/IeHUH Yepes
[[BETOBBIE (PHILTPBHIL.

Pa3znen 12. KBanTOBbI€ IBJICHHSA

Onwvimul Pesepgpopoa ¥ TUiaHeTapHas MOZCIL aToMa. Mopens atoma bopa.
Hcnyckanue u no2nouerue c6ema amomom. Keanmet.

Paii0aKTUBHOCTD. Anbgha-, bema- u 2amMa-usnyenusi. CtpoeHue aTOMHOIO
sinpa. Hyknonnas mooeis amomno20 s0pa. Hzomonwl. Paduoakmusnvie npespaujers.
ITepuoo nonypacnada amomHuix s0ep.

SlnepHble peakiun. 3aKOHBI COXPaHEHHs 3apsAlOBOrO H MacCOBOI'0 4YHCE.
Peaxyuu cunmesa u Oenenus soep. Hemounuku snepeuu Connya u 36¢30 (MC).

Snepunas oHepretHka. [leiicmeus PAOUOAKMUBHBIX USIYHUEHUU HA  JHCUBbLE
opzanuzmel (MC).

Jlemoncmpayuu
CHeKTpbl U3JIy4EeHHUs U OTJIOIECHHS.

CrieKTphl pa3IM4YHbIX ra30B.

CrnexTtp BOAOpOAA.

Ha6troieH1e TpeKoB B kamepe BuiibcoHa.

PaGoTa CYETUMKA HOHU3UPYIOLIMX U3y YeHUH.

: PerucTpanysl W3y 4eHHs IPUPOIHBIX MUHEPAJIOB X NPOAYKTOB.
®dponmanvHble 1a60pamopHbie pabdomul u OnbIMb!

SRR S

1. VccneioBaHAe TPEKOB: M3MEPEHHE dHEPrUM HacTHIBI 110 TOPMO3HOMY
nyTH (1o pororpadusm) (31eKmpoHHaAR 0eMOHCmpayus).
2. U3MepeHue paiioaKTHBHOTO (poHa (91eKMPOHHAA OEMOHCMPAYUSR).

IoBTOPHTE/IbHO-00001A 0L HI MOAYJIb

[10BTOPHTENBHO-0000MAOINKA MOY b MPEHASHAUCH JUI5 CUCTEMATH3aLUH U
0600IIEHNUS TPEMETHOTO COJICPXKAHUS U OTBITA JeSITeIbHOCTH, IIPUOOPETEHHOTO MPH
M3ydeHUH BCETo Kypca (pU3HKH.

[Ipy M3ydYeHUH NAHHOTO MOJYJs peanusyroTcs CUCTEMATU3UPYIOTCS BHJIBI
JeSITeBHOCTH, Ha OCHOBE KOTOPBIX 00€CIeuMBaeTCs NOCTIKEHHE IpEeIMETHBIX H
MeTarnpeIMETHBIX IIAHUPYEMBIX PE3YTIbTaTOB 06yuenust, QOPMUPYETCS €CTECTBEHHO-
HAyYHAs TPAMOTHOCTh: OCBOCHHE HayYHBIX METO/IOB UCCIeI0BaHMUs ABICHUHI IPUPObI
W TEXHMKW, OBIJIEHHE YMEHHAMH OOBSCHATH usnueckue sBIEHHS, MPUMEHSA
noydeHHblE ~3HAHMA, pewarh 3ajadd, B TOM  HHCIC KaueCTBEHHbIE U
9KCIIEPUMEHTaJIbHBIC.

[IpHHIUIMAIBHO AEATENbHOCTHBIM XapakTep JaHHOTo pasie/ia peanuzyeTcs 3a
Cu&T TOTO, YTO YUAIIHECs BBIIONHSAIOT 3aaHHs, B KOTOPBIX UM MpeJaracTces:

" Ha OCHOBE IIOJNy4eHHBIX 3HAHWW pacro3HaBaTb M HAaydHO OOBSICHATH

(u3uvecKue sIBJICHUS B OKpY KaroLlen MPUpoae U [IOBCEIHEBHOM JKU3HHU;
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MCIIONB30BATh MO PyKOBOJCTBOM IleJlarora Hay4Hble METO/bI UCCIIe0BAHMS
dU3MUECKUX SBICHHA, B TOM 4MCIe Ui MPOBEPKA THMIOTE3 M MOJLyHeHM:
TeOpPETHYECKUX BBIBOJIOB;

06BACHATH C OIMOpON HAa IUIAKTHYECKHUHM MaTepuaj IMocne o0CyxieHus: ¢
[le1aroroM HayYHBIE OCHOBBI Hauboyee BAXHBIX NOCTHKEHWH COBPEMECHHBIX
TeXHONOIWi, HanpuMep, MPAKTUIECKOTO  HMCHOIB30BAHMSA  PA3IMIHBIX
MICTOUHMKOB SHEPrMM HAa OCHOBE 3aKOHa MPEBPAIICHUsS M COXPAaHCHMS BCEX
M3BECTHBIX BUOB SHEPTHU.

Kaskast i3 TeM JaHHOTO pas/elia BKIIOYaeT SKCIePUMEHTAIbHOE UCCIIEI0BAHNE

0606IIaroNIero Xapakrepa Ha YCMOTpPeHHe Tejarora ¥ mpy ero IOMOLIH. Paznen
3aBeplIaeTcs NpoBeAeHUEM JIMAarHOCTUYECKOM U OLIeHOYHOH paboThI 32 KypPCOCHOBHOM
IIIKOJIBI.

IpuMepHbIe KOHTPOJIbLHO-H3MEPHTE/IbHbIE MaTePHAJIbI

HpOBeIIeHI/Ie OLICHKH JIOCTI/I)KCHI/Iﬁ IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHMUS

y4eGHOro MpeMeTa MPOBOJUTCS B (POPME TEKYILIEro 1 pyO€XHOT0 KOHTPOJISI B BUJIC
KOHTPOJIBHBIX padoT.

7 kJjacc
Konmponvnas paboma Ne 1 no teme «IlepBoHa4alibHbIC CBEICHHS O CTPOCHHH

BeLIECTBa»

Konmponvnas paboma Ne 2 o teme «Macca, IIIOTHOCTb, 00BEMY.
Konmponvnas paboma Ne 3 1o Teme «CHIIBI B IIPUPOJIEY.

Konmponvhas paboma Ne 4 1o teme «JlaBneHue».

Hmozosas npoeepounas paboma.

8 kuiacc

Bxoouas nposepounas paboma.

Konmponvas paboma Ne 2 no teme «TennoBble ABICHUSLY.

Konmponvuas paboma Ne 3 1o TeMe «ATperaTHble COCTOSHHS BEILIECTBAY.
Konmponvhas paboma Ne 4 1o Teme «Dnexrpuyeckuii Tok. HampspbkeHuey,

«ComnpoTUBJIEHHE. CoeHeHHe MPOBOJHUKOBY.

Konmponwras paboma Ne 5 1o teme «Pabora U MOIIHOCTE SICKTPUIECKOTO

ToKay, «3akoH Jxoys —JIeHay.

TCI.

Hmozosas nposepounas paboma

9 kJyacc

Bxoonas nposepounas paboma.

Konmponvhas paboma Nel 1o Teme «3aKOHBI ABIKEHUS U B3aMMO/ICHCTBUS

Konmponvras paboma Ne 2 o Teme «MexaHu4eckue KoJieOaHUs ¥ BOJIHBD».
Koumponvnas paboma Ne 3 o Teme «DNEKTpUYECKAE U MArHUTHBIE SIBICHUSD).
Konmponvnas paboma Ne 4 no teme «CTpoeHHE aToMa M aTOMHOTO AApa» H

«CTpoeHue 1 sBosIoLUs BeesleHHOM.

Hmozosas npoeepounas paboma.
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[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS YYEBHOI'O [TPEAMETA
«DOU3UKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHM

B 1[eJIoM pe3yJbTaThl OCBOEHHsS 00y4aromMMHUCs C 3P y4eOHOro mpeamera
«DU3MKay NOIDKHB COBIAJATh C Pe3yJbTaTaMi MPUMEPHON pabouel MporpamMMel
OCHOBHOTO 00111er0 00pa3oBaHus.

Haubosee 3HAUUMBIMH SBIISIOTCA:

JJMYHOCTHBIE PE3YJIbTATDI:

MOTHBALKS K 00YUEHHIO U LieIeHaNpaBJIeHHOM [103HABaTEJILHOM AesATEITbHOCTH;

yCTAaHOBKAa Ha OCMBICJICHHE JIMYHOTO OIbITa, HaOMONeHUH 32 QPU3MYECKHUMHU
SKCIIEPUMEHTaMHU;

yCTaHOBKa Ha OCMBICIIEHHE Pe3yJIbTaToOB HaOJIIOJIEHHUH 32 TPUPOJHBIMU U
TeXHOTEHHBIMH SBJICHUSMHE C MO3UIMH (U3NIECKUX 3aKOHOB;

CIIOCOGHOCTH OIEHHBATh IPOMCXOJAINME M3MEHEHUS U HUX IOCICICTBHA;
hOpMyJTHPOBATH U OLIEHUBATH PUCKH, HOPMUPOBATE OIIBIT;

MOBBIIIEHHE yPOBHS ~ CBOEH  KOMIIETEHTHOCTH  4Y€pe3  NPAKTUIECKYyIO
eATeNBHOCTD (IIPH COBMECTHOM BBIIIOJTHEHUH J1A00PATOPHBIX MPAKTHYECKIX pabort);

yMEeHHE pa3iuyaTh ydeOHble CHTYalldH, B KOTOPBIX yuaruiicst ¢ 3[IP moxet
JefcTBOBaTh CaMOCTOSITEJIBHO, M CHUTyaluH, TIJe CJIeIyeT BOCIONL30BaThCA
cripaBouHOM nHGOpMaIMell 1 APyruMH BCIOMOTaTeNIbHBIMU CPECTBAMM,

CIIOCOGHOCTH MPUHUMATH PellleHNe B JKM3HEHHOW CUTyallMk Ha OCHOBEIepeHOoCa
MOJy4eHHBIX B X0/€ 00y4eHHs (pU3MYECKUX 3HAHUH B aKTYaJIbHYIO CUTYALIUIO;

CHOCOGHOCTh COBMIONATh B TOBCEIHEBHOW JKM3HH TpaBUia JIHYHOH
6e30MaCHOCTH HA OCHOBE IOHUMaHWs (DU3MYECKMX SIBICHUM M 3HAHWs 3aKOHOB
bu3uKH,

yMeHHe KPUTHUYECKH OLIEHHBATh MOJTy4IEHHYIO OT cobeceqHrKa UHHOPMAIHIO,
COOTHOCS €€ CO 3HaHueM (PU3NYECKUX 3aKOHOB,;

CIIOCOGHOCT MepeiaTh CBOM COOOPaKeHHUs, YMO3AKIIIOUEHHUS TaK, 4TOOBI OBITH
MOHSATBIM JPYTUM YEJIOBEKOM;

a7leKBATHOCTh TOBEJEHHS] 00YyYalolerocst ¢ TOYKM 3PEHHS OMACHOCTH HIH
6e30MacHOCTH JJist ce0sl UM ISl OKPYKarOLIHUX;

yBaXKeHHE K TPYAY M Pe3yJibTaTaM TpyJA0BOH I€ATeIbHOCTH;

yriyOneHue IIpeJCTaBlIeHud O [IeJIOCTHOM KapTHHE MHpa Ha OCHOBE
TIPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAY THBIX 3HAHMI ¥ TPAKTUYECKUX YMEHHM.

METAINPEJMETHBIE PE3YJIbTATHI

Os1adeHue YHUBEPCANbHbIMU YUEOHBIMU NOZHAGAMENbHOIMU oelicmeuamu:

BBISIBJISITH [IPUYUHBI U CIIEACTBUS MPOCTHIX HU3MIECKUX SIBJICHUN;

onpeseNsTh (pu3MIeCcKre MOHATHUS, CO3aBaTh 0060011IeH s, YCTaHaBJIMBATh
aHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOSTEIBHO BLIOMpATh OCHOBAHUSI U KPUTEPUU
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JUTA KiacCH(UKAIMH, UCTIONB3Ys CIIPABOYHYIO HH(OPMALMIO U ONMPAsCh Ha allTOPUTM
y4eOHbIX JIeHCTBUH;

yCTAHABIMBATh IPUYMHHO-CJIEACTBEHHbIC ~ CBSA3M, CTPOMTH  JIOTHHECKOE
paccykIeHue, yMOo3aKIoueHre (MHAYKTHBHOE, NIEAYKTUBHOE, 10 aHAJIOTMH) U JeN1aTh
BBIBO/IBI [10]I PyKOBOJICTBOM TI€J1arora;

MCKaTh WA OTOMpaTh WH(OPMAIMIO WM [aHHbIE M3 UCTOYHHKOB C y4ETOM
NpeIIoKeHHON yueOHOM 3a/1auu U 3a[JaHHbIX KPUTEPHEB.

CO3/1aBaTh, IPUMEHATH ¥ IPe0OPa30BLIBATH 3HAKU M CUMBOJIbI, MOJICIIH ¥ CXEMBI
JUIsl pelIeHUs] YUeOHBIX U [TO3HABATEIbHBIX 3a/1a';

¢ TOMOIIBIO TeIarora Wil CaMOCTOSTENHO IPOBOJUTh OMBIT, HECIOMKHbIH
SKCTIEPUMEHT IT0 yCTAHOBIICHHMIO 0COOEHHOCTEH (PU3UIECKOTO 00BeKTa WU SIBIICHUS,

IpeoGpa3oBEIBATH MHYOPMAIIHIO U3 OJHOTO BH/A B IPYTOH (TabauIy B TEKCT U
np.);

yCTaHABNMBATh B3aMMOCBS3b (DU3UIECKUX SIBICHUM W MPOLECCOB, HCIIONB3YS
aNITOPUTM y4eOHBIX JIEHCTBHM.

Oesnaoenue YHUBEPCAIbHbIMU yueOHbIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OCO3HAHHO MCIIOJNB30BaTh pedYeBble CpeNCcTBa B COOTBETCTBMM C 3ajadei
KOMMYHHUKAIIEH JUISl BBIDOXKEHHS CBOUX MBICIIEH U IIOTPEOHOCTEH /ISl MTaHUPOBAHHS
CBOEH JIeSATEIIbHOCTH,

OpraHU30BBIBATh yueOHOE B3aHMOIEHCTBHE B IPyIIIe (ONPeaeaTh oOmue 1enu,
pacrpesielisiTh POIIH, JOTOBapUBATLCS JIPYT C APYTOM H T. 1.).

1eJIEHaIPaBIEHHO UCITI0JIB30BaTh MH(GOPMALUOHHO-KOMMYHUKATHBHBIE
TeXHOJIOTHH, HEOOXOIUMBIE IS PEIIeHHs] YyUeOHBIX U MPAKTUYECKHX (U3UYECKHX
3a/1ay;

OpraHM30BBIBATH y4eOHOE COTPYAHWUYECTBO M COBMECTHYIO ACATEIBHOCTE C
ydHTeeM U CBEPCTHHKAMH B TIPOLIECCE 3aHSTHIT PU3HKOH.

Osnadenue yHUGEPCANLbHLIMU YUEOHBIMU Pe2YIAMUGHBIMU OCUCHEUAMU:

[IOHHMATh 1IeJM eCTeCTBEHHOHAyYHOro OOYyuYeHHs], CTaBUTh U (POPMYJIUPOBATH
JUIs ce6st HOBBIE 3a1auM B yueOe ¥ I03HaBaTeIbHOU JIeATEeIbHOCTH;

oGHapyxuBath M (OpPMyYIHpOBaTh yueOHyO HpoOJeMy, ONMPENeNATh Lelb
yueOHOM 1eATENbHOCTH;

CaMOCTOSTEIHLHO WM C MOMOIIBI0 YUYUTENs IUIAHMPOBATH MYyTH NOCTHIKEHHUS
meneil B (U3MUECKMX OKCIEPHUMEHTaX, B TOM YHCIE ajbTE€PHATHBHBIC, OCO3HAHHO
BeIGHpaTh Hanbosee d3G(EKTUBHBIE CIIOCOOBI PEIICHHS y4eOHBIX ¥ MO3HABATEIbHBIX
3a1a4;

COOTHOCHTH CBOHM IPaKTHYeCKHe NEHCTBHUs C IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBISATH KOHTPOJIb CBOEH JIESATENbHOCTH B MPOLECCe NOCTIKEHUS pe3ynbTara,
ONpeJeNsATh CIIOCO0bI NEHCTBHM B paMKaX MpeIOKEHHbIX yCIIOBHI U TpeOOBaHMH,
KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBHH C U3MEHSIOLIEHCS CUTYyalluen;

PABUIBGHOCT  BBIIIONHEHHs  9KCIEPHMEHTalIbHOU yueOHOM  3a1auw,
COOCTBEHHBIE BO3MOXXHOCTH €€ PELICHNUS,

BJIaJileHHe OCHOBAaMH CAMOKOHTpOJIS, CaMOOUECHKH, NPHHATHA pelieHuil u
OCYILECTBIIEHUS OCO3HAHHOIO BHIOOPa B y4e6HO ¥ TO3HABATE/ILHOU e TeIbHOCTH;
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1aBaTh aJeKBAaTHYIO OLIEHKY CUTYal[l¥ ¥ Ipe/iaraTh IjiaH e H3MEHEHHS,

NpeBHIETh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTH MpU PELICHHN yueOHOU
3a/1a4H;

0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIbTATBI

TpeGoBaHusi K NPeAMETHBIM pe3yJibTaTaM OCBOCHMS y4eOHOro mpeamera
«®u3uKa», pacnpe/eieHHbIe M0 rofam ooyJeHus

PesynpTathl 10 rojaM (GopMyIMpYIOTCs MO HPUHIHITY n00aBlIeHUsI HOBBIX
pe3yNETATOB OT rojia K rofty (pe3ybTaTbl 04epeHOro roja 1o YMOJTYQHHUIO BKIIIOYAIOT
pe3yIbTaThl MPEABIAYIIHX JIET).

7 KJIACC
[IpenMeTHble —pe3ylbTaThi Ha 0a30BOM  ypOBHE  JIOJDKHBI  OTp&Xath
c(hOpMHUpPOBAHHOCTH y 00y4aIOIIMXCs yMEHUM:

— OpUEHTHpOBAThCS B TMOHATUSX M ONEpPUpOBATH MMM Ha 0a30BOM YpOBHE:
Qusnueckue U XMMHYECKHE ABICHUS, HaOJIIOIEHHe, SKCIEPUMEHT, MOJEIb,
rumnoTe3a; eOUHMIBI (PU3UUECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHblC
COCTOSHHSI BellecTBa (TBEPHOE, JKHUAKOE, Ia3o00pasHoe); MEeXaHWIECKOe
IBIDKeHHE (paBHOMEPHOE, HEPaBHOMEPHOE, NPsSIMOJIMHEHHOE), TPaeKTOpHs,
paBHOJEHCTBYIONIAs CUL, iepopMaIus (ympyrasi, IilacTu4ecKas), HeBeCOMOCTb,
COOOIIAOIIMECS] COCY/IBI, C OMIOPO Ha IMIAKTUYECKUH MaTepral

— pasmuuaTh sBieHHs (MUQQy3us; TENIOBOE IBHXCHHE YacCTHIl BEIIECTBA,
paBHOMEpPHOE  [BIIKCHHE; HEpaBHOMEPHOE JBIDKECHUE; WUHEPLIVS;
B3aUMOJIEHCTBHE TeJ;, pasHogecue meepovix men ¢ 3aKPEnIEHHOU  OCbIO
epaujenus; Tepeiada NaBieHus TBEPIBIMU TellaMHu, KHUAKOCTAMHU 1 asam,
aTMoc(epHOe aBleHue; IIaBaHnue Tell; IPEBpaleHUs MeXaHUYECKOM YHEPIUN)
IO ONHCAHMIO MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIMX JaHHOE (U3NYECKOe SBICHHUE, MOCIC MPEABAPUTENLHOTO
00CyXXIeHHs C IIeAarorom,

— pacrio3HaBaTh IPOSBICHUE U3YYEHHBIX (GU3UYECKHUX SBJIECHHUI B OKPYXKAIOLIEM
MEpe, B TOM YHCiIe (U3MUecKue sBICHUs B NMPUPOAC: HMPUMEPBI ABMKCHILL C
pa3IMYHBIMA CKOPOCTSIMH B JKHBOH H HE)XKMBOM MpPHUPOAE; ACUCTBUE CHUIIBI
TpeHHUsl B IPUPOJIE ¥ TEXHHKE; BIUSIHUC aTMoc(epHOro JaBieHHs Ha KUBOH
OpraHM3M; TIaBaHHe PhIG; phlYard B Teje 4eOBeKa; IpH 3TOM MEpEBONMTE
IpaKTUYecKyro  3ajady B y4eOHyl0,  BBIIEIATh  CYIIECTBEHHbIC
CBOMCTBA/TPU3HAKHA (PU3MUECKHX SBICHUH C IOMOILIBIO [1E11aT0ra;

—  OIMCHIBATH W3ydEHHBIE CBOWCTBA Tel W (U3MYECKHE SBICHUS, HCIOJIB3YS
dusMUecKre BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BELLECTBa, BpeMms, IyTb,
CKOPOCTb, CPEJHSISI CKOPOCTb, CHIIA YIPYTOCTH, CHIIAa TSHKECTH, BEC Teia, cuila
TpeHusl, faBleHue (TBEPIOro Tela, KUAKOCTH, rasa), BBITAJIKMBAIOIIAs CHIA,
MexaHudecKkas paboTa, MOIHOCTb, [LIEUO CUIIbI, MOMEHT CHJIbI, KO3 PUIUEHT
[OJIE3HOT'O JEHCTBUS MEXaHU3MOB, KHHETHYECKAsl U NOTEHIHATbHAA SHEpPTHUs) ¢
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ormopoif Ha CXeMy; @pH ONMCAHMK PACKPLIBATE (GU3NUeCKUi  CMBICIT
JMCTIONB3yEMbIX BEJIMYMH, X 0003HAYEHHUs U CAUHUIIBI (bu3NUeCKUX BEIHYHH,
HaxoOumo (popmyivl, CsA3bI6AIOUUES OAHHYIO usuueckyio eerutuny ¢ opyaumu
GeNUYUHAMY, CMPOUMb  2PAPUKU  U3YHEHHbIX 3asucumocmeil  QU3UYECKUx
genuyuH C OTIOPOM Ha TUJAKTHYECKUH MaTepual,

XapaKTepU30BaTh CBOKCTBA Tell, pU3UIECKHE SIBICHHSA 1 IPOLECCEL, HCIIOJIB3YS
IpaBUJIa CIIOKEHUS CHJI (BmOJIb OJTHOM npsiMoit), 3akon I'yka, 3aKoH Ilackans,
3akoH Apxumeoa, npasunio pasHoBecus poiiaza (bnoka), «3010moe Npasuio»
MexaHuKy, 3aKOH COXpAaHEHHS MEXaHMYECKOW DHEpruu; MpH STOM JaBaTh
CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3GNUCHIEAMb €20 MAmeMamutieckoe
guipadicerue nod pyKkoeoocmeom nedazoza ¢ obcyacoenuem niana pabomo,
0OBSICHATD (DU3MUECKUE SBICHHS, MPOLECCH U CBOMCTBA TEJ, B TOM HHCIIC U
B KOHTEKCTE CHTyalii PaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: py MOMOLIH
efarora BBISBIATH TIPUYMHHO-CIIEZICTBEHHBIE CBS3H, CTPOUTD 0OBSICHEHHE U3
1—2 NOrMYecKUX IIArOB ¢ OMOPOH Ha 1—2 W3yYeHHBIX CBOMCTBA (PU3HYECKHX
SBJICHNH, PU3NUECKUX 3aKOHA UIIK 3aKOHOMEPHOCTH;

peliaTh TUIOBbIE PacyETHBIC 3a/a4d B 1 neiicTBME C OIMOPOM Ha aJIrOPHUTM,
[peIBApUTENHHO Pa30OPaHHBINH COBMECTHO C IMEAArOroM, UCTIONL3Ys 3aKOHbI 1
opMyJIBI, CBA3bIBAIOIINE (HU3MYECKHE BETHIMHBI: Ha OCHOBE aHA/IM3a yCIOBHS
3a/[aul 3AMMCHIBATH KPATKOE yCJIOBHE, TOJCTABIAT (pU3MYECKUE BETMIMHEL B
QOpMyJIBl M NPOBONMTH PAacy&éThl, HAXONMTH CHpPABOYHbIC JIAHHBIC,
Heo6XOAuMBbIe IS pellleHrs 3ajad, OLEHUBATh PEaTMCTHIHOCTD IOJTy4YeHHOM
(Gu3MIECKON BETMINHBI,

pacIio3HaBarh MPOOIEMbl, KOTOPBIE MOXHO PELINTE IIPH MOMOLIA buU3NYECKUX
METOJIOB TOCJIe MPEIBAPUTENBHOr0 O0CYKICHUS C MeIaroroM; InpH MOMOLIM
[Telarora B OIIMCAHUM MCCIIEOBAHHS! BBIIEISTE IPOBEPSIEMOE MPEATIOIONEHHE
(rumore3y), C OINOpOH Ha IMIAKTUUYECKU MaTepual pasiauyaTb H
MHTEPIPETUPOBATh TONyYEHHBIH Pe3yNbTaT, HAXOMUTh TOCIe o0CyXXIeHHs C
[1eJarOrOM OLIMOKY B XOZI€ OITBITA, JIEJIAaTh BBIBOJIBI IO €T0 PE3yJIbTaTaM;

yMeTh HaXOIUTh C HCIIOIb30BaHUEM 1M ppOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OIBITHI [0 HAGMIONEHNIO PU3NYECKUX SIBICHUH MM GU3UIECKHIX CBOKCTB TeI:
(opMyJIMpoBaTh MpOBEpsieMble MPEATIONOKEHH, cobuparb yCTaHOBKY M3
[peI0XKEHHOTro 060PYI0BaHHs C OMOPOH Ha CXEMY, 3aIIUCRIBATE XO/ OIBITAN
(hopMyJTMpOBATh BEIBO/IbI [I0Jl PyKOBOJICTBOM I€/1arora;

BBIMOJHATH TPAMbIE M3MEPeHHs PAcCTOSHHSA, BPEMEHH, MacChl Tela, 00BéMa,
CUJIBI ¥ TEMIIEPATyphl C UCIOJIb30BAaHUEM aHAJIOTOBBIX 1 (G pOBBIX MPHOOPOB
C ONOpPOH Ha aJTOPHTM; 3alUChIBATh MOKA3AHHS prOOPOB C yUETOM 3a/IaHHOM
a6 COFOTHOM TOTPEIIHOCTH U3MEPEHHU;

[POBOIMTH COBMECTHO C II€aroroM MCCIe0BaHNe 3aBUCHMOCTH OJTHOM
u3MUecKol BeIMUMHBl OT JPYro# ¢ MCHOJIB30BAaHMEM MPAMBIX HU3MepeHnn
(3aBHCHMOCTH ITyTH PaBHOMEPHO JBIKYIIETOCs Tejid OT BPEMEHH JIBHYKEHUS
TeNna;, Culbl MPEeHUs CKONbJICeHUs Om eeca mena, Kauecmed 0bpabomku
noeepxmocmeti men U  He3A6UCUMOCMU  CUTlbL  MPEHUL  Om nrowaou
CONPUKOCHOBEHUA MEJL; CUNbL YAPY2OCHU O YONUHEHUS NPYHCUHbL;
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guimankueaiowjeti cunbl om 00bémMa NOPYHCEHHOU Hacmu mena u om
WIOMHOCIIU HCUOKOCU, €6 He3ABUCUMOCU OM NIOMHOCMU Mena, om 21yourbl,
HA KOMOPYIO NOSPYJICEHO Meo; YCIO08Ull NIaBaHus mel, YCN08UU PABHOBECUSL
puiuaza u 610k06); IOl PyKOBOACTBOM IeJlarora y4acTBoBaTh B IIAHUPOBAHUH
y4e6HOro HMCCIefoBaHusA, COOMpaTh YCTAHOBKY M BBINOJIHATE H3MEPEHHA,
ciefysl TpPEeUIOKEHHOMY IUIaHy, (QUKCHPOBaTh pPE3yJIbTATHI MOJy4YeHHOM
3aBHCUMOCTH (DU3UUECKUX BEJIMYHWH B BHUJE IPEIUIOKCHHBIX TabIHL |
rpaduKoOB, [eNaTh BEIBOJIBI 110 pe3ysibTaTaM MCCIIe/I0BAHMUS;

COOTHOCHTh KOCBEHHBIE M3MepeHHs (U3MYECKUX BeNMYUH (IUIOTHOCTH
BEIeCTBA JXUAKOCTH M TBEPJAOTO Tesa; CUjla TPEHHUS! CKOIBXEHWS, TaBJICHUC
BO3/LyXa; BRITAIKUBAIOLIAs CHJIA, IEHCTBYIOIIAs Ha OrPYKEHHOE B JKUIKOCTD
Teno; Kod(QUIMEHT II0JEe3HOro IEUCTBHS MPOCTBIX MEXaHU3MOB), CIEIys
TpeI0KEHHON HHCTPYKIMHU; IIPU BBIIIOJIHEHIH HU3MEPEeHUH 1101 PyKOBOJICTBOM
mezarora cobuparh AKCIEPHMEHTAIbHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYCHUE
MCKOMOM BEJIMYUHBI,

cOBMIONaTh MPaBHIa TEXHUKH (Ee30acHOCTH TpH paboTe ¢ J1abOpaTOPHBIM
06OpyIOBaHKEM TIOCIIE TIPEABAPUTETHLHOIO OOCYKICHHS C NIEAArorom;
COTIOCTABJISATh TPUHIMINBL JIEHCTBHSL NPHOOPOB U TEXHUYECKUX YCTPOHUCTB:
BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIHECs COCYIB, OapomeTp, pblyar,
MOJBVWXHBIA ¥ HEMOIBW)XKHBIN OJIOK, HAKJIOHHAs IIIOCKOCTh C OIopoil Ha
NIUJAKTUYECKUN MaTepuall,

XapaKTepU30BaTh NPUHLIUIIbI AEHCTBUS U3YIEHHBIX IprOOPOB U TEXHUYECKUX
YCTPOMCTB MOCIIe IPeIBAPUTETHLHOI0 00CYKASHHS C MEIarorom ¢ OTIOpOM Ha UX
onucanus (B TOM dYHCIe: MOJIIMIHMKA, YCTPOHCTBO BOJONPOBOAA,
TU/IpaBIMYeCcKHi IPecc, MAaHOMETP, BBICOTOMED, MIOPLIHEBOM HACOC, APEOMETD),
MCIIONB3ysl 3HAHUS O CBOWCTBaX (MU3MWYECKHX SIBICHAH W HEOOX0IUMbIE
GusrIecKue 3aKOHbI U 3aKOHOMEPHOCTH;

[IPUBOIMTH TIPUMEPHI / HAXOAUTh UH(POPMALHMIO O MPUMEpPax MPaKTHISCKOro
MCITONB30BaHKs DU3NUECKUX 3HAHMI B [IOBCETHEBHOM XHU3HH AIs 00eCTIeueH s
6e30MaCHOCTH TIPH OOPAIEHHH C IIPHOOPaMU U TEXHUYECKUMHU yCTPOHCTBAMH,
COXPAHEHMs 3/I0pOBbSl M COOJIIOJIEHHSI HOPM JKOJOTHYECKOro IOBEACHUS B
OKpY Karollen cpeie;

OCYIIECTBIIATE C OMOIIBIO Meiarora 0Toop NCTOYHUKOB uHGbOpMALUKU B CETH
VHTepHET B COOTBETCTBHM C 3aJ@HHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUNA M IYyTEM CPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIACIIATDH
MH(QOPMALMIO, KOTOpas SABJSETCS I[POTUBOPEYHBOH WM  MOXKET OBITh
HEOCTOBEPHOM;

MCIIOJIB30BATh IIPH BBHIIOJHEHUM Y4YeOHbIX 3a[JaHui HayYHO-TIOMYJISAPHYIO
nuTepaTypy (U3UYECKOro COJIEpXKaHWsi, CHPAaBOYHBIE MaTepuaibl, PECypChbl
ceru HWHTepHer; BnajeTh NpuéMaMy  KOHCIIEKTMpOBaHMs — TEKCTa,
npeo6pa3oBanysi KHPOPMAIMK U3 O/IHON 3HAKOBOH CHCTEMBI B APYTYIO;
cO3/1aBaTh O] PyKOBOJCTBOM IleJlarora ¢ 00CyK/JeHUEM I1aHa paboThI KpaTKKe
ITHChMEHHBIE ¥ YCTHBIE COOOIIEHNS] Ha OCHOBE 2—3 MCTOYHUKOB uHDopMaLuu
(HU3MIECKOTO COAEPKaHUS, B TOM YUCIIE IyOIMYHO JeaTh KPaTKHUe COOOIIEHHUS
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0 pe3yJibTaTax MPOEKTOB MM y4eOHBIX UCCIIEOBaHUM; MPH 3TOM I'PaMOTHO
JCIIONB30BaTh H3yUeHHbIH TOHATHIHBIH anmnapar Kypca (pU3HKH, COIPOBOXKIATh
BBICTYILICHUE TIPE3EHTAIIKEN;

— [pU BBHITIOJIHEHMHM Y4eOHBIX TPOEKTOB U HCCIENOBAHMH MOJ PyKOBOJCTBOM
lejiarora  paclpeiessaTh O0O0S3aHHOCTM B TIpynne B COOTBETCTBUHM  C
[IOCTABJIEHHBIMH 3a[a4yaM¥, CJEeMTh 3a BBIIOJHEHHEM IUIaHa JEWCTBHH,
a/eKBaTHO OLIEHHMBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTH [PYIIIBL;
BBICTPAMBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE, Y4YMTbIBas MHCHHE
OKPYKaOILHKX.

8 KIIACC
I[IpenMeTHble —pe3yibTaThl Ha 0a30BOM — ypOBHE JIOJDKHBI ~ OTPaXaTh
c(hOPMUPOBAHHOCTD y 00YJarOIIMXCsl yMEHHH:

—  OpHEHTHpOBAThCA B IOHATUSX M ONEPUPOBATH MMU Ha 6a30BOM ypOBHE: Macca
1 pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMXKEHHE aTOMOB M MOJIEKYJ, arperaTHbie
COCTOSHMS BELIECTBA, KPUCTAIIMYECKUe U aMOpGHbIE Tella, HACHILCHHBIA U
HEHACHIIIECHHBIH Tap, BIaXXHOCTh BO3/yXa; TeMIIEpaTypa, BHYTPEHH SHEPIHs,
TEeIUIOBOM JBHraTelNb; AIEMEHTAPHBIN DJIEKTPUYECKUM 3apsil], dJICKTPUIECKOE
fosie, NPOBOAHMKH M JMAJIEKTPHKH, HOCTOSHHBIA 3JICKTPHYECKHH TOK,
MarHUTHOE I0JIE;

— pa3nMuaTh SBIEHHS ITOCIE TPEIBAPUTENBHOIO OOCYXKIEHHs C IMENaroromM
(TerIoBOEe  paclIMpeHHe/CKaThe, TeIlonepeaada, TeIIoBoe pPaBHOBECHE,
cMauMBaHWe, KalmWUISpHBIE SBJICHUS, UCIapeHHe, KOHJICHCAIUs, IIaBICHUE,
KpHCTAJUTA3aAIHs (oTBepaeBaHuE), KUIICHUE, Teruionepeiaya
(TeIUIONPOBOMHOCT, ~ KOHBEKIMs, — M3IyYeHHE);  JJIeKTpH3alus  Tell,
B3aUMOJIEHCTBHAE 3apsSJ0B, JEUCTBUS DJIEKTPUYECKOrO TOKa, KOPOTKOE
3aMbIKaHWe, B3aUMOJEHCTBME MArHHTOB, JIEWCTBHE MArHUTHOIO  IIOJIs
HA TPOBOJHHK C TOKOM, DJIEKTPOMArHWUTHAs WHAYKIHS) IO ONHMCaHMIO HX
XapakTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX NaHHOE
(busryeckoe sIBIECHUE;

— pacro3HaBaTh C IOMOIIBIO T€Jarora MPOSBICHHE H3y4eHHBIX br3HYeCKHX
ABJICHHH B OKPY’KAIOLIEM MHpE, B TOM YKCIIe (PU3NYCCKUE ABICHHUS B IPUPOJE:
[IOBEPXHOCTHOE HATSDKCHUE WM KAMIUISPHbIE SBICHHS B IPUPOJIE, KPUCTAILIBI B
npupone, wusinydenne CojHIa, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3Hl,
o6pa3oBaHME pOCHI, TyMaHa, HHes, CHera; OSICKTPUYECKHE SBICHHUST B
aTMoc(epe, JIeKTPUYECTBO JKMBBIX OPTAHW3MOB; MAarHWUTHOE moje 3eMiH,
npeii) MOMOCOB, POJIb MATHHTHOTO MOJS JUISL JKM3HH Ha 3eMie, MOJSIpHOe
CHSHHE; [PY TOM IepEeBOIMTH NPAKTHYECKYIO 3a1a4y B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBONCTBA/IPU3HAKU (U3NIECKHX SIBICHHUH;

—  ONKCHIBATH TIOA PYKOBOACTBOM Ieiarora ¢ OOCYy)XIeHHeM IUlaHa pPaboThI
U3ydeHHbIe CBOMCTBA Tel M (u3MuecKue SBJICHHMS, UCTIOJB3YS usrueckue
Be/MYMHBl (TeMmIeparypa, BHYTPEHHsS OHEpPrus, KOJMYECTBO TEILIOTHI,
yIIelbHAs TETUIOEMKOCT BEIECTBa, y/eJbHas TEIUOTa [UIABICHUS, yACTbHAS
TeruioTa Mapoo6pa3oBaHusi, y/lelbHas TeIoTa CropaHys TOIUIKEBA,
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KOO QUIMEHT TOJIE3HOTO JeMCTBUSL TEIUIOBOM MallKMHBI, OTHOCHTE/IBHAA
BIKHOCTh BO3IYyXa, OJEKTPUYECKHH 3apsaf, Cujla TOKa, 3JIEKTPUYECKOE
HanpsDKeHHe, ~CONPOTHBICHHE  TPOBOJHNKA, yIeJIbHOE  COMpPOTUBIICHUE
BemiecTBa, pabora M MOIIHOCTh DJIEKTPUUECKOTO TOKA); TIpH ONKHCAHUN
MpaBWIBHO TPakToBaTh C  TIOMOIIBIO memarora  (pU3MYECKMHA  CMBICI
MCTIONB3YEMBIX BEJIMYUH, O0O3HAUCHUs W CAMHULBI (GU3NUECKUX BEIUYMH,
HAaXOMUTh (OPMYJIbl, CBS3BIBAIOMINE JaHHYIO pu3nUecKyl0 BEIMYMHY C
JApYyrMMH  BeJUYMHAMH, CTPOMTDH rpapuKd  U3yYSHHBIX 3aBHCHUMOCTEM
(Gu3rIecKUX BeTUIMH,;

ONpEIENSATh MOCIIe MPEe/IBAPUTEIIBHOTO 06Cy>XIeHHMsI ¢ [IelaroroM CBOMCTBA Tell,
(usnueckue sBICHUA W TPOLECCHI, MCIIONB3YsSl OCHOBHBIC IOJIOXKEHU
MOJIEKYISIPHO-KMHETMYECKOH ~ T€OpuH  CTPOCHMUA BEIllECTBa, IPUHLHUI
Cynepro3uLuy nosei (Ha KaueCTBeHHOM ypOBHE), 3aKOH COXpaHEeHMs 3apsiAa,
3akon Owma I ydacTKa LemnH, 3aKOH Jlocoyns—/lenya, 3aKOH COXPaHCHUs
SHEpruy; MpU 3TOM HAXOAUTH CIOBECHYIO (GOpMyIHPOBKY 3aKOHa H €TO
MaTeMaTHYecKOoe BBIDOKEHHE C OIOpoH Ha 1u¢poBbie  00pa30BaTEIbHBIE
pecypcesl;

COOTHOCUTH TOJl KOHTPOIIEM Iefarora pu3niecKue mponecchl 1 CBOMCTBA TEJI,
B TOM 4HCJIe U B KOHTEKCTE CUTYalHil MPaKTHKO-OPHEHTHPOBAHHOI'0 XapakTepa,
Npy MOMOIIM TIelarora BbIABJIATH IPUYNUHHO-CIIEICTBEHHBIC CBA3M, CTPOUThH
o6BICHEeHHE U3 1—2 JOTHYECKUX ILIAaroB ¢ ONOpoi Ha 1—2 u3y4eHHBIX CBOMCTBA
(QU3MYECKHX SBIECHAMN, PU3NIECKUX 3aKOHOB MU 3aKOHOMEPHOCTEM;

pelarh TUIIOBbIE pacuCTHbIE 3a1a4H B 1—2 melicTBHS C OTIOPOM Ha aJIrOPUTM,
IIpeIBApUTENBHO Pa300paHHbIH COBMECTHO C IE/IaTOrOM, WCIIOJIB3YS 3aKOHBI
dopMyIbl, CBsi3bIBaOIIME HU3NIECKUE BETMIHMHBL: HA OCHOBC aHaju3a yCJIOBHUs
3aj[auM 3alECHBATh KPAaTKOe YCJIOBHE, BBIABIATH HEJOCTATOK HAHHBIX JULA
peneHus 3aJady, BbIOMpPATh 3aKOHBI H dopMyiibl, HeoOXoaumble M €€
pellieHusi, MPOBOAWTH pacyeThl W  CpaBHUBATE [IOJlyYeHHOE 3HaueHUe
du3HUEeCKOil BETMYMHBI C U3BECTHBIMH TaHHBIMH,

MMeTh MpeJICTaBlIeHre O MpobieMax, KOTOpble MOXHO PEIIUTE TPH TTOMOIIIU
QU3MUECKUX METO/I0B TOCJIE MPEeBapUTe/ILHOTO 00CYX/IeHUs] C IeJaroroM;
MCIIOJIB3YS OTMCAaHUe HCCIIE0BaHNUs, BBIICIATE POBEPAEMOL IIPEIIOJIOKEHHUE,
OLlCHUBATh TPABUIBHOCT TIOPsAKA TIPOBEJCHMS HCCIICNOBAHIA, JenaTh
BBIBO/JIBI,

yMeTh HaXOJMTh C HCIOJIb30BaHUCM 1MpoBBIX 00pa3oBaTeNIbHBIX PECYPCOB
OIIBITI T10 HAOJIOIEHUIO (PU3MUIECKUX SBJICHUH MM PUINIECKAX CBOWCTB Tell
(KamMIUIApHbIE SBJICHHUS, 3aBHCHMOCTD JNaBICHUs BO3/yXa or ero oOnéma,
TeMIIepaTypbl; CKOPOCTH rponecca OCTBIBaHUsI/HarpeBaHus IIPH U3ITyYECHUH OT
[[BeTA M3JTydYaloNIel/IOTIOMAOIIeH TOBEPXHOCTH; CKOPOCTE WCIIapeHus BOJIbI
OT TeMIIepaTyphl XKUIKOCTH H IUIOMIAX €€ MOBEPXHOCTH; DIIEKTpU3aLUs TENl U
B3aUMOJIEHACTBHE DIEKTPHUECKUX 3aPsJI0B; B3aUMOJIENCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yaju3allys MarHUTHBIX TIOJIel TTIOCTOSIHHBIX MATHUTOB; I€HCTBUS
MATHWTHOTO TI0JIsl HA IPOBOJHKK C TOKOM, CBOHCTBA 2JIEKTPOMArHuTa, CBOMCTBA
HNIEKTPOBUTaTENS TTOCTOSTHHOTO TOKa): (POpMyJIUPOBATH MPOBEPAEMBIC
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[pe/NoJIOKeH s, COOMpaTh YCTAHOBKY M3 MPEJIONKEHHOTO 00bopyioBaHUs C
Omopoil Ha CxeMy; OIKCBIBAaTh XOJ[ OMNbITd H (opMyIHpOBaTh BBIBOABI MOJ
PYKOBOJICTBOM TeJIarora,

MMeTh IPeICTaBIeHNs O U3MEPEHUH TeMIIepaTypel, OTHOCHUTEJIbHOU BIAXXHOCTHU
BO3/IyXa, CUJIBI TOKA, HATIPSDKEHHS C MCTIONb30BAHHEM aHAJIOTOBRIX puOOpOB U
NATYMKOB (DU3MYECKUX BEJWYWH; TPKU IOMOIM Ie/arora CpaBHUBATh
pe3ybTaThl U3MEPEHUH C yIETOM 3aJaHHOM abCOJIFOTHOM MOIPEIIHOCTH,
[IPOBOIUTH COBMECTHO C TIEJaroroM HCCIeI0BaHNe 3aBUCHMOCTH OJIHOM
(pu3rIecKor BENTUIMHBI OT Jpyroil ¢ MCIOJIb30BAHUEM IIPSMBIX HU3MepeHUH
(3aBECHMOCTh  CONPOTHBJICHHS TPOBOAHWKA OT €ro  JUIMHEI, TUTOLLAAU
[OIIEpPEYHOr0 CeUYeHHs U yJAEIbHOrO CONPOTHBICHMA BEIIECTEA IIPOBOJIHMKA,
CHJIBI TOKA, WAYIIEro 4epe3 MPOBOIHMK, OT HAMPsDKEHHs Ha MPOBOMHHKE,
JCCleIOBAaHHE  TOCNIeIOBATEIbHOTO ¥ MapalIeIbHOTO COeIMHEHU N
IIPOBOJIHMKOB):  IUTAHMPOBATh  HMCCICJOBAHHE, coOupaTh YCTaHOBKY H
BBIMOJTHSATH U3MEPEHHs MO PYKOBOJCTBOM Ie/arora, cieys npeuIoKEHHOMY
naHy, GUKCHPOBATH PE3YJIBTATHI MOy UYCHHON 3aBUCHMOCTH B BHAC TabJIUI U
rpaMKOB, /IeSIaTh BBIBOJIbI 110 PE3yNbTaTaM UCCIIEIOBAHMU TOCIC 00CyXIeHHUS]
C IIeIaroroM;

COOTHOCHTb KOCBEHHBIE HM3MepeHUs] (DU3MUIECKUX BEIMYUH (ynenbHas
TeIIOMKOCTD BEIECTBa, COINPOTHBJIEHHE IIPOBOHHMKA, paboTa ¥ MOUIHOCTH
MEKTPUYECKOro TOKa): C TOMOIIBIO Mefarora IUIaHHpOBaTh H3MEPEHHAL,
coOUpaTh  IKCIEPUMEHTAJbHYI0  YCTAHOBKY,  CICIYS IpeIJI0KEHHON
MHCTPYKLIMH, ¥ BEIYUCIIATH 3HAYCHUE BTN IUHEL

coOMI0aTh TpaBWjia TeXHUKH 0e30M1acHOCTH TpH pabote ¢ J1aboOpaTOpHBIM
060py/10BaHUEM T10CIIE IPEIBAPUTEBHOTO 00CYKACHUS C I1e1arorom;
COMOCTABISITh € TOMOIIBIO MeJarora HPUHIMIBL JSHCTBHSA HM3YHCHHBIX
IprGOPOB U TeXHUIECKUX YCTPOUCTB C OTIOpO¥ Ha MX ONHKCaHMs (B TOM YHCIIE!
cHcTeMa OTOIUIGHMS [OMOB, THIPOMETp, IapoBas TypOuHa, amnepmerp,
BOJNGTMETP, CUETUMK ONEKTPUYECKOH OHEPrvH, —JIIEKTPOOCBETHTENILHBIC
npubOpsl, HarpeBaTesIbHbIE 3JIEKTPONPUOOpPB!  (IPUMEPHI), DIEKTPUIECKHE
[peIOXPAHUTENN; BIEKTPOMArHHUT, SIEKTPOABUIaTeNlb MOCTOSHHOTO TOKa),
MCTIONB3Ysl METOIMYECKHE MaTepuaibl O CBOMCTBAaX u3nyueckux SBICHUN H
HeoOXomuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCHE MPeBAPUTENBHOTO 00CYKIeHHsl C TeNaroroM MpocThie
TeXHUYECKHEe YCTPOHCTBA © H3MEPUTENIbHBIC npuOOpsl IO CXeMaM |
CXeMATHYHBIM PHCYHKaM (KHIKOCTHBIA TEPMOMETp, TEpMOC, MNCUXpOMETP,
FUrpOMETp, [BHUraTelb BHYTPEHHEro CropaHus, SJIEKTpOCKO, peocTar);
COCTAB/SITh CXEMBI  JJIEKTPMYECKHX Lemed ¢ TOCIeA0BATSIbHBIM - 1
rapaiebHbIM COEIMHEHHEM SJIEMEHTOB, COOTHOCH YCIOBHBIC 0003HaYeHUs
57IEMEHTOB JJIEKTPUUECKUX LIETICH;

IPUBOMTE TIPHMEPbI/HAXOUTh HHPOPMAIMIO O IpHUMEpax NPaKTHIECKOTO
MCIIOTB30BaHMs (PU3MUIECKUX 3HAHUH B OBCEHEBHON JKU3HU JULA obecrieueHust
6e30MacHOCTH TIPH OOpaIeHAN ¢ NPUOOpaMu U TEXHICCKUMH yCTPOUCTBAMH,
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COXpaHEHMsI 30POBbSl M COOJIOJEHUS] HOPM OJKOJIOTMYECKOrO IMOBEACHUS B
OKpY Karollel cpesie;

— OCYIIECTBJISATH C IIOMOIIBIO TI€farora IOUCK uHpOpMauu (PU3NIECKOTO
cojgepxanusi B ceTd MHTepHEeT, Ha OCHOBE HMMEIOIINXCS 3HAHUN U IIyTEM
CpaBHEHHUS JONOJHHUTEIbHBIX WCTOYHUKOB BBIIETIATH uH(pOpMaIuIo, KoTopas
BJIIeTCS IPOTHBOPEYMBO HIIH MOXKET ObITh HEZOCTOBEPHOM;

—  HMCMONIB30BAaTh NPH BBINOJHEHUH YYEOHBIX 3aJaHMi OTOOpAaHHYIO MeJarorom
HAy4HO-TIOMYJISIPHYIO JIATEPaTypy (QU3MYECKOro CONEpHKKaHus, CIPaBOYHBIC
MaTepHabl, pecypesl ceTu MHTepHeT; BiaieTh NpuéMaMi KOHCIIEKTUPOBAHHs
TekcTa, mpeobpazoBanusi HHPOPMAIMH U3 OTHON 3HAKOBOU CHCTEMBI B IPYTyI0
C OIOPOi Ha AITOPUTM M YTOYHSIOIIKE BOIIPOCHI IIE1arora;

— co3jaBaTh TOZ PYKOBOJACTBOM Ilefarora ¢ OOCYXKIeHHWeM IulaHa paboThl
UChMEHHbIE ¥ KpaTKHe YCTHbiE cOoOOLieHHs, 00600mas HMH(pOpMALHIO u3
HECKONBKUX MCTOYHMKOB (PU3MUECKOTO COZEPXKAHHUs, B TOM YMCJIE MyOINIHO
IIPEe/ICTABNIATh PEe3yJIbTAThI MPOEKTHON UIIH UCCIIeI0BATEILCKOM IeATEbHOCTH;
[IPH TOM I'PAMOTHO HCIIOJNB30BaTh W3y4Y€HHBIH MOHATHHHBIN ammapar Kypca
(U3KKH, COTIPOBOXKIATH BBICTYIIEHHE TPE3CHTALUEH;

— [IpH BBIIOJHEHUU YYeOHBIX IPOSKTOB U MCCIIEI0BaHMI (PU3MYECKHX IPOLIECCOB
Ol PYKOBOJICTBOM IIe[[arora pacrlpelensrh OOs3aHHOCTH B TIpynmne B
COOTBETCTBHHM C MOCTaBJIEHHBIMHU 3aJladyaMH, CJIEIUTh 32 BBINIOJHEHUEM IlJIaHa
IeCTBUI ¥ KOPPEKTUPOBATH €ro, aJleKBaTHO OLEHMBATh COOCTBEHHBIH BKIIa/l B
JIeSTENBPHOCTh TPYIIBI, BHICTPAUBAaTh KOMMYHHMKATMBHOE B3aWMOJCHCTBHE,
TIPOSIBJISASt FOTOBHOCTH Pa3peruaTh KOH(IUKTHL.

9 KUIACC
[IpenMeTHble pe3ynbTaThl Ha 06a30BOM  ypOBHE JIOJDKHBI  OTpaxaTrh
c(hOPMHUPOBAHHOCTh Y 00YYaIOIIMXCsl YMEHHUIA:

— OpHMEHTHPOBaThCS B IOHSATHSAX M ONEPUPOBATH UMU Ha 0a3’0BOM YpOBHE:
ciucreMa OTCuUéTa, MarepuajbHas TOYKa, TPAaeKTOpHUs, OTHOCUTEIBHOCTb
MEXaHHUEeCKOro ABIKeHus, nedopmaius (ympyras, MiacTH4YecKas), TPEeHHe,
yeHmpocmpeMumenvbHoe YCKopenue, HEBECOMOCTh U IIEPErpy3KH; LEHTP
TSDKECTH, aOCONIOTHO TBEPJAOE TeNo, LEHTP TSHKECTH TBEPIAOro Tena,
paBHOBeCHe; MeXaHWJYecKHe KojebaHWus M BOJNHBI,  3BYK, uH(ppa3ByKu
yIBTPa3ByK; OJIEKTPOMArHUTHBIE BOJIHBI, IIKana SJIEKTPOMArHMTHBIX BOJH,
cBeT, GIM30PYKOCTh M JATbHO30PKOCTh, CREKMPbL UCHYCKAHUS U NO2NOWEHUS,
anbda-, 6eTa- ¥ raMMa-H3JTydeHHUs, H30TOIIbI, AJePHasd SHEPreTHKa;

— COOTHOCHUTH SIBJIEHHSI ITIOCIE IIpEeIBAPUTENILHOIO OOCYXIEHHsI C Ielarorom
(paBHOMEPHOE U HEpPaBHOMEPHOE IIPSIMOJIMHEWHOE JBIDKEHHE,
paBHOYCKOpEHHOE IpPSMONMHEHHOe JIBIKEHHE, CBOOOIHOE TajleHue Tell,
paBHOMEPHOE JBI)KEHHE MO OKPYXKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTHBHOE
JBWOKeHHe, KonebaTenbHOe [BI)KEHHE (3aTyXaiollue M BBIHYKICHHbIE
xonebaHus), pE3OHAHC, BOJNHOBOE  [BW)KEHHE,  OTPAXEHHE  3BYyKa,
NpSIMONTHHEHOE pacpOCTPaHEHHE, OTPAKEHHE U NPEIOMJICHHUE CBETa, II0JHOS
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BHYTPEHHEE OTPAXKEHUE CBETa, Pa3IOKEeHHUE 0eJoro cBeTa B CIEKTP M CJI0XKEHUE
CIIeKTpaJbHBIX 1IBETOB, JMCIIEPCHS CBETa, €CTECTBCHHAS PadOAKTUBHOCTD,
BO3HUKHOBEHME JIMHENYAaTOro CIEKTpa M3JIydeHMs) II0 OIHCAHMIO HX
XapaKTepHbIX CBOWCTB M HA OCHOBE OIIBITOB, [€MOHCTPUPYIOIIMX JAHHOE
(bu3nuecKoe sBICHUE,

pacro3HaBaTh C TOMOIIBIO Iefiarora MpOsABICHHE H3YHCHHBIX bu3HUECKUX
SBJICHUH B OKPYXXAIOIIEM MUpe (B TOM 4YHCIe QU3HIECKUE SABICHUS B IPUPOAE:
NPWIMBBI U OTIMBBI, BHKEHHE IUIAHET ConHEeYHON CUCTEMBI, PEaKTHBHOE
JBWOKEHWE OKMBBIX ~ OPraHM3MOB, BOCIPHSATHE  3BYKOB  JKMBOTHBIMH,
3eMJIeTpSICEHUE, CefiCMHUYEeCKUe BOJIHBI, L[yHaMH, 3XO0, IBETa TeJ, ONTHICCKUE
SBJIEHUS B IPUPOJIE, OHOTOTrMYECKOe NEWCTBIE BUAUMOTO, yIBTPa(rOIETOBOrO
M PEHTIeHOBCKOrO  HM3JIy4eHHUH; €CTeCTBEHHBIM  PaJMOAKTUBHbBIA  (OH,
KOCMHYECKHe JIyud, PaAuOaKTHBHOE H3Iy4YeHHe IPUPOIHBIX MHHEPAJIOB;
HeiicTBUE paMOAKTUBHBIX HU3JIy4YeHUH HA OpPraHu3M yeJioBeKa), IIPH 3TOM II0J
PYKOBOJCTBOM Ileiarora IePeBOJHUTh IPAKTHYECKylo 3alady B yueOHy1o,
BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/PU3HAKY (PU3NUECKHX ABICHUH;
ONHMCHIBATH ITIOJ PYKOBOICTBOM IeJarora ¢ OOCY)XACHHEM IlIaHa paboThI
M3ydeHHblE CBOMCTBA TeJl W (u3Mveckyue SBJICHHS, UCIONB3Ys busznueckue
BeJMYMHBI (Cpe[Hss ¥ MrHOBEHHas CKOpOCThb Tela IpPH HEpaBHOMEPHOM
JBIKEHHH, YCKOPEHHUE, IIepeMellIeHue, Iy Th, YIJIoBas CKOpPOCTb, Cuila TpeHHU,
CcHJa yIPYrOCTH, CHJIA TSDKECTH, YCKOpeHHe CBOOOIHOTO MajieHus, BEC Tena,
MMIYJIbC Tella, HMILyJIbC CHJIbI, MEXaHH4YecKas paboTta ¥ MOIIHOCTD,
MOTEHI[MAJIbHAS DJHEPrus Tejla, IOJHATOrO0 HaJ IOBEPXHOCTHIO 3EMIIH,
[IOTEHIMAIbHAs DHEPTUsl CXKATOH NMPYKUHBI, KUHETHYECKas SHEPrus, MOJIHasA
MeXaHWYEeCKasi DHEprus, Iepuoj W 4YacToTa KojeOaHWd, JIMHA BOJHBIL,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETa, IOKa3aTe/lb MPeloMIICHU
cpenpl); TpH OINWCAHMM C TIOMOLIBIO y4YHMTeNls MPAaBAIBPHO TPaKTOBATH
(GU3NYECKHi CMBIC] HCIIONIb3YyEeMbIX BEJIMIHH, 0003HaYeHUs1 U €IMHHUIIbI
(u3MUeCKUX BENMYMH, C ONOPOM Ha METOJMYECKUX Marepuai HaXOAHUTH
hoOpMyInbl, CBS3BIBAIOIIME JIAHHYIO (HU3MYECKyI0 BENMYMHY C JPYrMMHA
BeJIMUMHAMK, CTPOUTh TIpaduKid HM3YYEHHBIX 3aBUCHMOCTEH bU3HYECcKuX
BEJIMYMH;

XapakTepu30BaTh IIOCIe IPeIBAPUTEIHHOTO oOCyXXIeHHsI C IIelaroroMm
cBoiicTBa Tel, GU3MIECKHE SIBICHHUS U MIPOLECCHI, NCIOJIB3Ys 3aKOH COXPaHCHUA
SHepruM, 3aKOH BCEMHPHOTO TAIOTEHHs, NPHHIMI CYyNepHosuliuk  Cul,
NPUHIMAI OTHOCHTENbHOCTH ['anmunesi, 3akoHbl HplOTOHA, 3aKOH COXpaHEHMS
MMITY/IbCA, 3aKOHBI OTPAXKEHMsS M NPENOMIICHUS CBETA, 3aKOHbBI COXpaHCHHU
3apsIIOBOTO ¥ MAcCOBOIO YHCEIN MPH SASPHBIX PEAKIMUsX; TIPH STOM HAXOMUThH
CIOBeCHYIO (DOPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe BBIPAKCHHE C
oropoii Ha 1EdpoBbIE 00pa30BaTENIbHBIC PECYPCHI;

COOTHOCHTB TI0J] KOHTPOJIEM TMejiarora (pu3mueckye MpoLeccsl 1 CBOHCTBA Tell,
B TOM YKCJI€ ¥ B KOHTEKCTE CHTYyalMi IPaKTHUKO-OPUEHTUPOBAHHOI'0 XapaKTepa.
BBISIBIISITH NIPYM TIOMOIIM TIeJlarora NpUYHHHO-CIIE/ICTBEHHBIC CBA3H, CTPOUTH
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oOBICHEHHEe W3 2—3 JOrMYEeCKMX IIaroB ¢ ONOpOW Ha 2—3 W3y4YEeHHBIX
cBoiicTBA (PU3NYECKUX SABJIECHUH, (GU3MUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEN,;
pelarh THIOBbIE PAacYETHbIE 321291 B 1—2 neiicTBHS C ONOpPOW Ha aJrOPUTM,
[pe/IBAPUTEIBHO Pa30OpaHHbIi COBMECTHO C, HCTIOJIB3YA 3aKOHBI ¥ (POPMYJIBI,
cBs3pIBAONME (DU3MUECKUe BENMYMHBI: Ha OCHOBE aHalM3a yCIIOBUS 3a/ati
3aIMCHIBATH KPAaTKOE YCIIOBHE, BBIBIATE HENOCTAIOLIME HIH N30BITOYHBIE
laHHBIe, BHIOMpPATh 3aKOHBI M  (OPMYJIBL, HEOOXOUMBbIe Il PELICHHUS,
[POBOIMTH PAcdéThl M OLEHHBATH C IOMOIILIO yHUTCIA pPEaTUCTUYHOCTD
[10JTy4eHHOTO 3HAYCHUsI PU3NIECKOH BETNIHHBI,

MMeTh TpeiCTaBIeHre O MpobieMax, KOTOPbIE MOXHO PELIUTh TPH TIOMOILIY
dHU3MYECKUX ~ METOJOB;  HCIOJIBb3Ys  ONMUCAHHME UCCIIEJIOBaHUsA,  IOCTIe
NpeBapUTENBHOr0  OOCYXKJEHHS C IefaroroM  BhIACIATE IpoOBEPSIEMOE
[peAnoNoXKeHre, — OLEHWBATh  MPABWIBHOCTb  TOpsJKa IIPOBEEHHUS
FCClIeIOBAHUS, JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATE PE3yIbTaThl HaOJTI0IeHUH
1 OIBITOB;

yMETh HaXOAHUTh C UCIOIb30BAHUEM UPOBEIX 00pa30BaTEIbHBIX PECYPCOB
OIIBITHI 110 HAOTIONEHUIO (PU3MIECKUX SBICHUN MM HU3NIECKUX CBOMCTB Tel
(u3ydenme Broporo 3akoxa HploTOHA, 3aKOHA —COXpaHCHHA SHEpruH;
3aBHCHMOCT IIepHOJa KoJiebaHui MpyXUHHOTO MasTHAKA OT MAacChl Ipysa 1
JKECTKOCTH TIPYXKHHBI M HE3aBUCUMOCTb OT aMIUIMTYJbl MaJIbIX KOJIeOaHUM;
NPSMONUHENHOE PAacTIPOCTPAHEHHE CBETA, PA3IOKCHHUE 6e510ro cBeTa B CIIEKT;
p3ydeHHe CBONCTB M300paXEHHs B TIOCKOM 3€pKaJIe 1 CBOMCTB M300paXKEeHUs
mpeaMera B COOMpAiOLeil JIMH3E; HaOJIO/IeHNe CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB M3IIyUeHHUs): CAMOCTOATEIHHO cobupaTh YCTAaHOBKY U3 M30BITOYHOTO
naGopa 0GOpYyHOBaHKsS C ONOPOH Ha CXeMy; OIKCBIBATL XOI OMbITa H ero
pe3yIbTaThl, HOPMYIHPOBATE BEIBOJIBI O]l PyKOBOCTBOM MEarora;
[IPOBOJIUTH MPH HEOOXOMMMOCTH CEpUI0 MPAMbIX U3MEPEHUH, OIpenesis
cpeHee 3HAYEHHME HM3MeEpSEMOH  BEIMYMHBI (poxycrnoe  paccmosrue
cobupaiowet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
M3MepeHHs/U3MePUTENEHOTO IPHO0pa;

[IPOBOJIUTH COBMECTHO C [I€1ar0roM UCCiIeI0BaHMUE 3aBUCUMOCTEH (PU3MIECKIX
BeIMUMH C KCHOJB30BAHHEM MPAMBIX M3MepeHuH (3aBHCHMOCTH IyTH OT
BpEMEHH [P PaBHOYCKOPEHHOM JIBUKCHUH 6e3 HauaJbHOM CKOPOCTH; TIEPHOAA
KoJeBaHuii MaTeMATHUECKOro MasTHUKA OT JJIMHBI HMTH; 3aBUCHMOCTH yIjlad
OTpaKeHWsl CBETa OT yIJia NaJeHHs M yria [peloMICHHUS OT yriia maieHus):
rociie 06CYK/ICHHUs MO PYKOBOJICTBOM I1e/larora IiaHupoBaTh HCCICA0BAHME,
COOUpaTh YCTAHOBKY, (UKCHPOBATH pE3yJbTaThI MOJIy4eHHOM 3aBUCHUMOCTH
u3nyecKux BEIWYUH B BHIIC Tabnu, ¥ TpaduKoB, JAE€NaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BaHUS,

COOTHOCHTH KOCBEHHBIE H3MepeHHUs (PU3MUECKHX BEITHIHH (CPE/IHss CKOPOCTh U
YCKOpEHHeE Tella MPH PaBHOYCKOPEHHOM [BHKCHHHM, yCKOPEHHE CBOOOIHOTO
[MajleHusi, OKECTKOCTb MPYXHHBI, KOIDGUIMEHT TPEHHI  CKONBKCHHA,
MexaHuueckas pabora W MOIIHOCTh, 4YacTOTa U IIEPHON KoJieOaHuit
MaTeMaTUUeCKOro U MPYKUHHOIO MasTHUKOB, ONTHYECKas CHIIa cobuparorein
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JIMH3BI, PAJIMOAKTUBHBIH (JOH): C OMOILBIO [Ielarora MIaHupoBaTh U3MEPEHHU,;
COOHPaTh SKCIIEPUMEHTANBHYIO YCTAHOBKY U BBINIOJHATH M3MEPEHUS, CIIe/ys
MPEINOKEHHOM  MHCTPYKIMH;  BBIYMCIATH ~ 3HAYEHUE  BEIMYMHBI U
AHAIM3MPOBATh MOJIYYCHHBIE PE3YJbTAThI C yUETOM 3a/1aHHOM TTOTPEIIHOCTH
U3MEPEHUN,

COOMIONATh IMpaBWiia TEXHUKH O€30IacHOCTU IpH pabote ¢ 1abOpPaTOPHBIM
060py/J0BaHUEM IIOCIIE IIPEIBAPUTEIHOTO 00CYXIEHMSI C TIEAaroroMm,
COMOCTABJISIT C IIOMOIIBIO Iiefiarora OCHOBHBIE IIPU3HAKW W3Y4YCHHBIX
usnyeckux Mojenel: MmarepuaibHas TO4YKa, a0bcoyfoTHO TBEPAOE TEJO,
TOYEUHBIH MCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IIAaHEeTapHas MOJeNlb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO S7[pa C OIOPOi Ha METOJIMHECKUE MATepHaIbI;
XapakTepu30BaTh II0OCIE MPEeIBAPUTEIBHOIO OOCYXXIeHHsI C IeJaroroMm
IIPUHLMAIBI JIEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHHYECKUX YCTPOMCTB €
OMOpOi Ha MX OMHMCAHUs (B TOM YHCIE: CIUIOMETD, JAaTYUKH MOJIOKEHHS,
paccTosiHUSL ¥ YCKOPEHHs, PAaKeTa, 3XOJOT, OYKH, IEPHUCKOI, ¢doToanmnapar,
OITHYECKHE CBETOBOIBI, CIIEKTPOCKOI, [O3MMeTp, Kamepa Bunbcona),
HCIIONB3Ys [U(POBbIe 00pa3oBaTe/ibHbIe PeCyPChI;

MCIIOJIB30BaTh MO PYKOBOJCTBOM I€/Iarora CXeMbl U CXeMaTU4HbIE PUCYHKH
M3y4eHHBIX TEXHWYECKHX YCTPOMCTB, H3MEPHTENIBHBIX npuOOpoB U
TEXHOJIOTMYECKUX MPOIECCOB MPU PEIIeHHH y4eOHO-NPaKTHYECKHX 3aj1ad;
OIITUYECKHE CXEMBI IS TOCTPOEHMs HM300pakeHUH B IUIOCKOM 3epKajie |
cobuparoliei JIMH3e;

IPUBOJIMTH TPUMEPbI/HaXOAUTh HWHPOPMALKMIO O NpUMepax MPaKTHYeCKOro
MCIIONIB30BaHUs (PM3MIECKUX 3HAHUN B TIOBCEAHEBHOM XKU3HH JULS obecrieyeHus
6e30MaCHOCTH TIPH OOpAleH!H ¢ TIPUOOPAMU U TEXHMUECKMMHU YCTPOUCTBAMH,
COXpaHeHHUs 310POBbSl M COOJIOICHUS. HOPM OKOJOTMYECKOro TMOBEACHUS B
OKpY’Karollel cpene;

OCYILECTBIISITH NOJ] PyKOBOJICTBOM IeZiarora roucK uHpopMaIK U3NIECKOrO
cojepkaHusi B ceTu VIHTepHET, CaMOCTOSATEIbHO bopMyIUpysl TOUCKOBBIH
3ampoc, HAXOAWTh IIyTH  ONpPEJENeHUs JOCTOBEPHOCTHU MOJTyYeHHOU
rH(MOPMAIUK HA OCHOBE UMEIOLIUXCsl 3HAHUN ¥ IOTIOJTHUTEbHBIX NCTOTHHKOB,
JMCIIONIB30BaTh TIPU BBIMOJHEHUH Y4eOHBIX 3aJaHuii OTOOpaHHYIO Ielarorom
HAy4HO-TIONYJISIPHYIO JIUTEpaTypy (QU3MYECKOro CONEpKKaHus, CIPaBOYHBIC
MaTepHabl, pecypebl cetr MHTepHeT; Bia/ieTh NpuEMaMy KOHCIIEKTUPOBaHHUS
TekcTa, Ipeobpa3oBaHus HHPOPMAIIMK U3 OJJHOM 3HAKOBOU CHCTEMBI B JIPYTYIO
C ONOpO} Ha AIrOPHTM M YTOYHSIOIIME BONPOCHI IEarora; CO3AaBarb IOA
PYKOBOJICTBOM IIeJlarora ¢ 00Cy X 1eHUeM IIaHa paboThI MUCbMEHHBIE H YCTHBIE
cOOOIIIeHHS Ha OCHOBE HHGOPMAIMK U3 HECKOIBKUX UCTOYHUKOB (bU3UYECKOro
cojepkKaHusi, IyOIMYHO MPEICTABIATE  PE3YJIbTAThI IIPOEKTHOW  WIIK
FCCIIeIOBATEIbCKOM  JeATENbHOCTH; MNP 3TOM IPaMOTHO HCIOJIb30BaTh
M3yYeHHbI MOHATUMHBIA ammapar W3y4aeMoro —pasjiena (1171637097 S 't
COIPOBOX/IaTh  BHICTYIUICHUE npeseHTalMed ¢ Y4ETOM 0OCOOeHHOCTeH
ayJIMTOPUU CBEPCTHUKOB.
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