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1. HOACHUMTEJBHASA 3AIINCKA

Pabouas nmporpamma no npeamery «Dusnkay st 00y4arouXxcs ¢ 3a/IepKKON
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe 0cHOBHOTO 001IEro 0Opa3zoBaHus
MOJArOTOBJICHa Ha ocHOBe DeaeparabHOrO0 TOCYAApCTBEHHOTO 0O0pa30BaTEIBLHOTO
CTaHIapTa OCHOBHOTO oOmiero oopasopanus ([Ipukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MwuHUCTEPCTBOM IOCTUIIMU Poccuiickoii
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — PI'OC O00), DenepanbHO
aJanTUPOBAHHOM OCHOBHOW 00I11€00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBaHMsi i1 OOYYalOIIUXCA C 3aJCPKKOM  TCUXUYECKOTO  Pa3BUTHS,
yTBEPKAEHHOU NpuKkazoM MuHucrtepcTBa npocsenieHus Poccuiickonn @enepauu Ot
24.11.2022 Ne 1025 (B pen. ot 17.07.2024), u dpenepanbHoil padbouell MpOrpaMmbl
000 «®uzuka (g 7-9 xnaccoB)» (YTBEpKIAEHHOM mpukazoM MHuHHCTEpCTBA

npocBemnieHus Poccuiickoit denepanuu ot 9 oktsaopst 2024 r. N 704).
0O6wW,an xapaKTepucTuKa yuebHoro npegmerta « Pusumka»

VY4eOnbiii mnpenmer «®Pusuka»  SABIAETCS  CHUCTEMOOOPA3YIOIIUM  AJis
€CTECTBEHHOHAYUYHBIX IPEAMETOB, MOCKOIbKY (HU3MUECKHE 3aKOHbI MHUPO3JaHUs
ABIIIIOTCSI OCHOBOM COJEpXKaHUS KypCOB XWMHHU, Ouonoruu, reorpadpuu
acTpoHOMUHU. DU3MKa BOOPYXKAET OOYUAIOUIMXCA HAYYHBIM METOJOM TIO3HAHMS,
MO3BOJIAIOIINUM TOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHpE.

[TpenMeT MakcMMallbHO HamNpaBJieH Ha POPMHUPOBAHUE HHTEPECA K TPUPOTHOMY
U COLMAJBHOMY MHpPY, COBEPILIEHCTBOBAaHHE IIO3HABATENBbHON JEATEIbHOCTH
oOyuatomuxcst ¢ 3[1P 3a cueT oBiaseHUss MBICIUTEIBLHBIMU ONEPALIMSIMU CPABHEHMUS,
000011eHMs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHUE
BO3MOKHOCTEH COBMECTHOM JESITEITHHOCTH.

N3yuyenune ¢Qusukn cnocoOCTBYyeT pa3Butui0 y oOydarommxca ¢ 3IIP
MIPOCTPAHCTBEHHOI'O  BOOOpaXeHHs, (PYHKIMOHAIBHOW TI'pPaMOTHOCTH, YMEHHUS
BOCTIIPUHUMATh W KPUTHUYECKH aHAIM3UPOBATh WH(OpPMAIMIO, MPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IIpeAMeTa 7Sl Pa3BUTHS )KU3HEHHON KOMIIETSHIINN
00yJaronmxcst 3aKII0YaETCsl B YCBOSHUU OCHOBBI (PU3NYECKUX 3HAHUHN, HEOOXOTUMBIX
JUIA TIOBCEHEBHOM JKM3HM;, HaBBIKOB 3J0POBOrO M OE30MaCHOTO IS uYejoBeKa U
OKpY>Karollen ero cpeabl 00pasa Ku3HU; POPMUPOBAHUU IKOJIOTUYECKON KYIbTYPHI.

[TporpamMma oTpaxaer coaep:kanue oOydeHus npeametry «Dusukay ¢ yuerom
0coObIX 00pa3zoBaTeIbHbIX OTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnanenre naHHBIM
y4eOHBIM MPEAMETOM IMPEICTABIISET ONPEACTCHHYIO TPYAHOCTh AJII O0YYAIOIINXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMU MBICTUTEIHHON IEATETLHOCTH, IEPUOTUICCKUMU
KoJeOaHUsIMU BHUMAHHSI, MalbIM OOBEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIETro
3armaca 3HAHUM, MOHMKEHHBIM IMO3HABATEIBHBIM HMHTEPECOM M HU3KHUM YPOBHEM
pPEYEBOr0 pa3BUTHSL.



Jlns mpeononeHuss TPyAHOCTEH B M3ydyeHHHM ydeOHOro mpeamera «Duszukar
HeoOxoauma ajanrtanus oObeMa MW Xapakrepa ydyeOHOro marepuaia K
MMO3HABATEIILHBIM BO3MOJKHOCTSIM JaHHOW KAaTEropuu OOyYaromuxcs, Y4eT WuX
OCOOEHHOCTEW pa3BUTHS: WCIIOJIB30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHUE U3Yy4yaeMoro MaTepuania.

Jlannass mporpaMma KOHKPETHU3UPYET COJEp)KaHHUE TMPEAMETHBIX TEeM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BaTEIBLHOTO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YUYEHUSI pPa3AesioB (U3UKKA C YYETOM MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€HM, JIOTUKH Y4YeOHOro TMpoIiecca, BO3PACTHBIX W
MICUXO0JIOTUYECKUX 0cOOeHHOCTEH 00yuaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€TO
o0pa3oBaHUs, OMNpEACISIET MHUHUMAJIBHBIM HAaOOp  OMNBITOB, JIEMOHCTpAIlUH,
IPOBOJUMBIX  y4YUTElIeM B Kiacce, JabOpaTOPHBIX padOT, BBIIOIHIEMBIX

00yYarOIIMMHUCH.
MeTonndueckold OCHOBOM HM3ydeHHs Kypca «®DPu3unka» Ha YpOBHE OCHOBHOTO
o0riero o0Opa3oBaHMsI SIBIISICTCS CHUCTEMHO-ICSITCIIbHOCTHBIH OJIXO/I,

00ecTeUnBaONINN JTOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa3oBaTEIbHbBIX pEe3yJIbTAaTOB MOCPEACTBOM OpraHu3aluu aKTUBHOMN
MO3HABATEJIbHON JIEITEIIbHOCTH OOYyYaloIMXCsl, YTO OYEHb BAXKHO MPU OOyUYECHUH
nereit ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

esu u 3a1a4u u3yyeHust yueOHOro npeamera «DU3nkKa»

Obwue yenu wuzydeHus yueOHoro mnpeamera «®Dusuka» MNpPEACTABICHBI B
®denepanbHO paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHUs.

OCHOBHOH 11ebI0 00y4YeHMsI JAeTel C 3aJACpPKKON NCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SBIJISIETCS: IOBBIIMICHHE COLMAIBHON aJanTaluu JAETed uepes
npuMeHeHue GU3NUEeCKUX 3HAaHUM Ha MPaKTHKE.

st obyuaromuxcst ¢ 3I1P, Tak ke, Kak U 7T HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAMBAIOLIMX  OCHOBHYIO  0OOpa30BaTelIbHYI0  IPOrpaMmmy,
JOMHUHUPYIOILIEE 3HAUYECHUE MTPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHre nHTepeca u crpemieHus ooydarommxcs ¢ 3[1P k Hayunomy
M3YYEHUIO MPUPOJIBI, PA3BUTUE X UHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAy4YHOM METOJE MO3HAHMUS U
(dopMupOBaHUE HCCIEI0BATENHLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSIM;

. (opMUpOBaHHME HAyYHOTO MHPOBO33PEHMs, HA JOCTYIHOM ISt
oOyuaromuxcs ¢ 3IIP ypoBHe, Kak pe3yabrara U3y4eHHs] OCHOB CTPOEHHUS MaTepuu U
(yH1TaMEeHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMUpoBaHUE MPEACTABICHUN O Poiu (U3UKU Ui PA3BUTHUS JPYTUX

CCTCCTBCHHLIX HAYK, TCXHUKH U TEXHOJIOTH.
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JlocTrxeHne 3TUX Lene 00ecreYnBaeTCsl pELIEHUEM CIIEeYIOLIMNX 3a0ay.

. npuoOpereHue 0a30BbIX 3HAHUN O TUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHNYECKHUX, TEIIOBBIX, NIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

. MpUOOpETEHNE YMEHHUI ONMUCHIBATh M OOBSICHATH (PU3UUECKUE SIBICHUS C
UCIOJIb30BAaHUEM IOJIyYE€HHBIX 3HAaHUH U C OIIOPOW Ha IIaH/CXEMY;

u OCBOCHHUC MCTOAOB PCIICHHUA HpOCTCﬁMHX paC‘{éTHLIX 3agady C
HCIIOJIBb30BAHUCM (I)I/I?:I/ILICCKI/IX MOI[CJ'IGﬁ C OHOpOﬁ Ha aJITOPHUTM;
u Pa3BUTHUC YMGHI/Iﬁ Ha6J'II-0I[aTL IMPUPOAHBIC ABJICHUS U BBIIIOJIHATH OIIBITHI,

naboparopHble pabOThl U SKCIEPUMEHTAIbHBIE MCCIEIOBAaHHUS C HCIOIb30BAHUEM
M3MEPUTETBHBIX TPUOOPOB (IO PYKOBOICTBOM YUHUTENS);

. OCBOEHUE MPUEMOB PabOThI ¢ HHPOpMaLel (PU3HUUECKOTO COACPKaHNUs,
BKJIFOYAst ”H(QOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKU, aHAJIN3 U OLICHUBaHHE
uHpopMaIny;

. 3HAKOMCTBO  cO  cepaMu  NPOPECCUOHATBHOU  JAESATEIbHOCTH,
CBSI3AHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JOCTHXKEHHSIX (PU3NYECKOM HAYKHU.

Ocob0enHocTH 0TOOpa M aTanTALMM Yy4eOHOT0 MaTepuaJa no pusnke

OcHoBoit 00yuenust oOy4qaroruxcs ¢ 3[1P Ha mpenMeTax ecTeCTBEHHOHAYYHOTO
IIUKJIA SIBJSIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIMTENBHBIX OIepanui (aHamus,
CUHTE3, CPaBHEHHE, 0000IIIEHNE) HA OCHOBE BBITIOJHEHHUS PA3BUBAIOIINX YIIPAKHEHUH,
dbopMHupoBaHWEe TIPUEMOB YMCTBCHHOW pPaOOTHI: aHAIW3 WCXOMHBIX JIaHHBIX,
TUTAHUPOBAHKE MaTepHala, OCYIIECTBICHHUE MOITAITHOTO M UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIISICTCS JIMKBUIAITUS MPOOEITIOB B 3HAHUAX, 3aKPETUICHHE H3YICHHOTO
MaTepuaia, 0TpadoTKa aJrOpUTMOB, TIOBTOPEHUE MPOUIEHHOTO. bobinoe 3HauYeHne
NpUaaeTcss YMEHUIO paccka3aTb O BBINIOJIHEHHONW paboTe C  MpaBUIBHBIM
yHOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHUHOJOTMM MU COOJIIOJICHHEM JIOTHYECKUX
cBs3ell B m3nmaraeMom matepuane. s oOyuaroruxcs 3[IP Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUs MO-TPEKHEMY SBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM
YPOBEHb Pa3BUTHS OTACIBHBIX ICHXWYECKHX TPOIECCOB (BOCIPHUATHS, BHUMAHWS,
NaMsTH, MBIIIJICHUS), CHIDKEHHBIH YPOBCHb MHTEIICKTYaIbHOTO Pa3BUTHS, HU3KHUU
YPOBEHb BBHITIOJIHEHUS YUEOHBIX 3a/JIaHHM, HU3Kas yCHEITHOCTh o0ydeHus. [loatomy
pu U3ydeHuu (Ppu3uku TpeOyeTcs IelieHANPaBICHHOE WHTEIICKTyaIbHOE Pa3BUTHE
obOyuvarormuxcst ¢ 3I1P, oTBeuaromee WX OCOOCHHOCTSAM W BO3MOXKHOCTSIM. YUeT
ocobennocteit oOywaromuxcst ¢ 3[IP Tpebyer, uToOBI TpW WU3YUYEHUU HOBOTO
MaTepuaia 00s3aTesIbHO MPOUCXOANIO MHOTOKPATHOE €ro TOBTOPEHHUE; PACIIUPEHHOE
pPAacCCMOTpEHHE TE€M U BOIPOCOB, PACKPHIBAIOMIMX CBSI3b (PU3UKU C KHU3HBIO;
aKTyaiau3alus MepBUYHOTO >KM3HEHHOTO OMbITa 00YYaOITUXCS.
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YcBoeHHE mMporpaMMHOIO0 Marepuajia 1o (U3MKe BBI3BIBACT OOJBIINE
3arpyaHeHus y oOyuatomuxcsi ¢ 3[IP, mostomy Teopus m3ydaercs O€3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TPEOYIOMME MPUMEHEHHUS CIOKHBIX MaTeMaTHYECKUX
BBIYMCIICHUH U (HOPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHnIeCKOe JBUKEHUE,
«ApxumenoBa cuia», «MexaHU4ecKass DSHEPrus», «IJIEKTPUUYECKUE SBIICHUS,
«DJIEKTPOMArHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTES.

Ocoboe BHUMaHHME MNpPH HM3yYCHUH Kypca (DU3UKH YJIENIeTCs MOCTAaHOBKE U
OpraHM3alliy SKCIIEPUMEHTA, a TaK)Ke MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaKJIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXKHO C  HMCIOJIb30BaHUEM
AIEKTPOHHOM JeMOHCTpainuu). HekoTopble TeMbl 0053aT€IbHO JOJKHBI BKIIIOYATh
OTIOpHBIC JITA0OpaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE MOJb30BATHCS
IPOCTEHIIMMU TIPUOOPaMH, aHAJU3UPOBATh IIOJIyYEHHBIE JaHHbIE. B CBs3M C
OCOOCHHOCTSIMHU  TIOBEJEHHUS W JeITeNbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTb, HEOPTaHM30BAHHOCTH) MPEAYCMOTPEH CTPOXKAUIINN KOHTPOJIb
3a COOJIIOJICHUEM IPaBHJI TEXHUKH 0€30IMacCHOCTH MPHU MPOBEACHUHN JTaOOPATOPHBIX U
MPaKTUYECKHUX PaboT.

bonbmoe BHUMaHKe npu u3ydeHuu pusuku nogpoctkamu c 3I1P obpamjaercs
Ha OBJIAJICHUE MMM NPAKTHUYECKUMHM yYMEHUSIMHU W HaBblkamu. [IpemycmarpuBaercs
YMEHBIIICHHUE 00beMa TEOPETHYCCKUX CBEJICHHMM, BKIIOUCHHE OTACIBHBIX TEM HIIH
IEJIbIX pa3fAeioB B MaTepuajabl IS 0030pHOT0, O3HAKOMHUTEIBLHOIO  HIIH
dakynpraTuBHOTO M3yueHus. [IpennaraeTcss ymMeHbllleHHe 0o0beMa MaTeMaTHYSCKUX
BBIUMCIICHUH 32 CUET YBEJIIMYCHHUS KaU€CTBEHHOTO ONUCAHUS SIBIICHUI U MPOIIECCOB

JlocTaTOuHOE KOJMYECTBO BPEMEHHM OTBOJMUTCS Ha PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOMIMX CBsA3b (PU3UKK C JKU3HBIO, C TEMHU SIBJICHUSMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTbITA.

MakcuManbHO  HCMOJB3YKOTCA ~ MEXIPEIAMETHbIE  CBS3M C  TaKUMU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOyuarommecs ¢ 3IIP
0COOEHHO HYXIAIOTCSA B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
pa3IMYHBIX acleKTax, B €ro BapbUpPOBAaHWU, B HEOJHOKPATHOM MOBTOPEHUH H
3aKPEIUICHUHA TOJIYYEHHBIX 3HAHMW M IPAKTUYECKUX yMeHui. [lo3Bosss
paccMaTpuBaTh OJUH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pEeHMUS,
MEXKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €T0 JIyUIlleMy OCMBICIIEHHUI0, 00jIee TPOUHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHUI.



Buasr npesareabHocTn odydarmmxes ¢ 3IIP, o0yciioBiieHHBIEe 0COOBIMH
o0pa3oBaTeJIbHBIMH NOTPeOHOCTAMH M o0ecleYyHBaKOIIME OCMBICJICHHOE
OCBOCHHE COJIep:KAHUN 00pa3oBaHus N0 npeamery «Du3nKa»

[TpumepHas TemaTHuecKas M1 TEPMUHOJIOTUYECKAs JIEKCHUKA MO Kypcy (QpHU3UKU
cootBercTByeT ®OIT OOO.

Conepxxanue BUAOB AesTenpbHocTH oOydaromuxcs ¢ 3I1P Ha ypokax ¢usuku
orpesensieTcss UX ocoObIMH 00Opa3oBaTeNbHBIMU NOTpeOHOCTSIMU. [loMuMoO mIMpoKo
ucnoabzyembix B @OIT OO0 o6mux a1 Bcex 00y4aroumxcsl BUAOB JAESTENbHOCTH
CJIETyeT YCUJIUTh BUABI JESTEIbHOCTH, crielu(UYHbIC IS JAaHHON KaTerOpuu JEeTei,
00€eCIeynBaroOIINe OCMBICIIEHHOE OCBOEHUE COJEP KaHMS 00pa30BaHUs MO MPEIMETY:
YCUJIEHHE MPEAMETHO-TIPAKTUYECKON JIEATEIbHOCTH C AKTUBU3AIMENl CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuaia C ONOpOil Ha aJIfOPUTM; IIOIIArOBOCTh» B M3YYEHUU
MaTepuaa; UCI0JIb30BAHUE JOMOJIHUTENIBHON BU3yallbHOM ONOPHI (CXEMBI, 1a0JIOHBI,
OTOpHBbIE TaOJIMIBI); PEYEBOM OTYET O MPOLECCE U pe3ysbTare JeATEIbHOCTH;
BBIMOJIHEHUE CHEIUAIBHBIX 3aJaHuil, 00ecneuyMBarOINX KOPPEKLUIO PErysaluu
y4eOHO-TI03HABATEIBHOM IE€ATEIbHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTAaTa.

Jns oOyuarommxcsa ¢ 3IIP cyliecTBeHHBIM SBISIFOTCS MPUEMBI paldOTHI €
JEKCUYECKUM MaTepralioM 1o mnpenMery. lIpoBoautcs cnenuanbHas padoTta 1o
BBEJICHUIO B aKTUBHBIM CJIOBaph OOYYaIOLIUXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHHU.
N3y4yaemble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTe/IbHA BU3yaJIbHAs
HOJJEPAKKa, AITOPUTMBI pabOTHI C ONIPEAETICHUEM, OTTIOPHBIE CXEMBI JIJISl aKTyaJIU3aluu
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObiMu 00pa3zoBaTenbHBIMU OTpeOHOCTAMU 00yvatonuxcs ¢ 311P,
MU IJIAHUPOBAHUM PAOOThl yUEHHUKA HA YPOKE CIEAYET MPUIEP>KUBATHCA CIEIYOIINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: J[daBaTh QJIrOPUTM OTBETa; pa3peliaTh
M0JIb30BATHCSA MJIAHOM, COCTABJICHHBIM IPH MOJATOTOBKE JOMAIIHETO 3aJaHMsI; 1aBaTh
00JIbIlIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AeaaTh IpeIBapUTeIbHbIC
3aIKCH, TOJIb30BATHCS HATJISIAHBIMU TOCOOUSIMHU.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYAIOIIMMCS HABOJAIIUE W YTOUYHSIOIIUE
BOIIPOCHI, KOTOPBIE MOMOTYT UM MOCJIEA0BATENBHO U3JI0KUTH MaTepual.

3. CucremMaTnuecKk MpPOBEPSATh YCBOCHHWE MaTepHhalia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEHUSI MPOOENIOB B MPOILEIIIEM MaTepuare.

4. B npouiecce U3yueHUs HOBOTO MaTepuaia BHUMaHUe YYEHUKOB oOpariaercs
Ha Hanbosee CI0XKHBIE pa3zelibl u3yyaeMoil TeMbl. Heobxonnmo yarie oopaimaTrhes K
HUM C BOIPOCAMH, BBISICHSIOIIMMH TOHUMaHKEe Y4eOHOTO MaTepHalia, CTUMYJINPOBATh
BONPOCHI IIPU 3aTPYITHEHUSAX B YCBOEHUH HOBOT'O MaTepHaa.



Mecto yueOHOro npeamera «®usnka» B y4eOHOM IIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHAapTOM OCHOBHOTO 0011ero oopazoBanus yueOHbIN peameT « PU3nKay BXOIUT B
MPEAMETHYIO 00acTh «ECTeCTBEHHBIE HAayKW» M SBISICTCS O0S3aTEIBHBIM IS
uzydenusi. Conepkanue ydeOHOro mnpeamera «®Pusukay, MNPEICTABICHHOE B
®enepanpHoil paboueit mporpamme, coorBerctByer PI'OC OO0, dDenepanbHOit
o0pa3oBaTeNnbHON MpOrpaMMe OCHOBHOTO o0miero oOpaszoBanusi, dDenepaibHOM
aZanTUPOBAHHOM 00pa30BaTEILHOM MpOrpaMMe OCHOBHOTO 00IIIET0 00pa3oBaHus JIsl
oOydaromuxcst € 3aJepKKOM mcuxudeckoro pasputus. OOmee YHUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl U3y4deHUs (u3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJEN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJEN0), B 9
kiacce — 102 gaca (3 1aca B Hezelo).



COHEPXAHUE YUYEBHOI'O [TIPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY:KAI0IEro MUPa

dusnka — Hayka o npupose. SIsnenus npupoast (MCL). ®usnueckue sBIeHUS:
MEXaHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeNMWYUHBL. M3MepeHue ¢u3nuecknx BenuduH. Qusuyeckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHAs CHCTEMA €IHHHIL,

Kak ¢usuka u qpyrue ectecTBEHHbIE HAYKU U3y4aloT pupoay. Ecmecmeenno-
HayuHbulll Memoo NO3HAHUsA: HabNooeHue, NOCMAHOBKA HAYYHO20 BONpOCA,
8bIOBUIICEHUE — 2UNOme3, OJKCNepUMeHm No NnpoeepKe 2unomes, 00bACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3uLecKux sa61eHull ¢ NOMOUbI0 Mooeel.

[IpenMet u MeTO bl (PU3UKHU.

Hemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MArHUTHBIE, CBETOBHIE
SBJICHHS.

2.  ®usnueckue npubOPHl M MPOIEAypa NPSMBIX U3MEPEHHI aHATIOTOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimul

1.Onpenenenrie 1eHbl JIETICHUS HW3MEPUTEIHLHOTO TMpubopa (UCHONb3ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3mMepeHne pacCTOsSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tea

4. Onpeoenenue pazmepos Maivix mei.

5. HM3MepeHue TeMmmeparypbl MPU TOMOINUA >KHJIKOCTHOTO TEPMOMETpa |
JaTYMKA TEMIIEPaTyPhI.

6. Ilposedenue uccredosanus no nposepke unomesvl. OAIbHOCMb NOJIEMA
wapuxa, nyweHHo2o 20pu30HmMaibHo, mem Ooabvule, vem OoablLe 8blICOMa NYCKd.

Paznean 2. IlepBoHayasibHbIe CBEJCHUS 0 CTPOEHUM BellleCTBA
CrpoeHue BelllecTBa: aTOMbl M MOJEKYJbL, ux pasmepuvl. Onvimol,
0oKasvleaiowue OUCKpemHoe CmpoeHue 8eulecmad.

1 MC — 3aeMEeHTBI COZCPIKaHUA, BKIIIOYAIOMINE MEKIIPCAMETHBIC CBA3U, KOTOPLIC noupoGHee PACKpPBITHL B
TEMATUYCCKOM IJIAaHUPOBAHUU.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX NIPOBOAUTCS B O3HAKOMUTCJIILHOM ILJIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMmarepuala.

3 Bcee I[eMOHCTpaHI/II/I u .Ha60paT0pHLIC pa60Tm, MpCACTAaBJICHHBIC B COACPIKAHUU, JOIIYCKACTCA (MO)KHO) MMpOBOAUTD,
HCIOJIb3YA I/IH(l)OpMaIlI/IOHHI)IG 1 3JICKTPOHHBIC TCXHOJIOI'MN (III/I(i)pOBLIG O6pa3OBaT€J'II)HI)I€ pecypcm).
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JlBmkenne dactuil BemecTBa. CBS3b CKOPOCTH JIBIDKGHHS YacTHI[ C
Temreparypoil. bpoyHoBckoe nBmwxeHue, nuddysus. Bzaumooeiicmeue uacmuy
gewecmea: NPUMsdICeHUue U OMmmaiKueaHue.

ArperaTHble COCTOSHUSI BELIECTBA: CMPOEHUE 24308, JHCUOKOCMEU U MBEPObIX
(kpucmannuveckux) men. Bzaumocesnzv medxcoy ceovicmeamu 8eujecms 6 pPa3HbiX
aA2pe2amubiX COCMOSHUAX U UX AMOMHO-MOAEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amuvix COCMOSHUL 0ObL.

HMemoncmpayuu®

1. HaGnrogenne 6poyHOBCKOTO ABM)KCHUS.

2. Habmronenue muddysun.

3. Habnooenue asnenutl, 00bACHAIOWUXCA NPUMANCEHUEM UIU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnvie pabomul u onvimol

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOIL30BAHUEM
gomoepaghuii).

2. OMmbITHI IO HAOJIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHCTBHUS CHJI MOJICKYJISIPHOTO TPHUTSKCHHS
(271eKmpOHHAA 0eMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl

Mexannueckoe naBWkeHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudiceruu. Pacdu€T mytd u
BPEMEHHU JIBUKEHUSI.

SBnenune wuHepUMH. 3aKoH uHepyuu. Bzaumoldeiicmeue men KAK NPUYUHA
uUsMeHeHus cropocmu o0eudxceHuss men. Macca kak mepa unepmHOcmuU mend.
[TnotHOCTh BemecTBa. C653b NIOMHOCIU C KOJUYECMBOM MOAEKVI 8 eOUHUYE 00bEMA
eeujecmaa.

Cuiia kak XapakTepucTuKa B3aumojeuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpro Ounamomempa. SIBIEHUE TATOTEHUS W CHUJA
Tsokectd. Cuna msowcecmu na opyeux nianemax (MC). Bec tema. HeBecoMocCTs.
CioxxeHue cuj, HampaBJICHHBIX MO OAHOM mpsiMoi. PaBHOmeiicTByromasa cui. Cuna
mpeHus. Tpenue ckoavbocenus u mpenue noxkos. Tpenue 6 npupooe u mexuuxe (MC).

JMemoncmpayuu®
1. Habimoienne MexaHn4eckoro JBUKEHHS Tea.
2. N3mepenne cKkoOpOCTH NPSIMOJIIMHENHOTO JBUKECHMUS.

4 31ech 1 manee MPUBOAUTCS PACIIMPEHHEIN IepedeHb 1a60paTOPHEIX PAOOT U OMBITOB, U3 KOTOPOIO YUUTEb JENAeT
BBIOOP O CBOEMY YCMOTPEHHUIO.



HabGnronenue siBneHust HHEPIUU.
Habmoienne n3MeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEN.

© ok w

CrnoxxeHue CHJl, HalPABJICHHBIX M0 OJHOW MPSMOM.
Jlabopamopnvie pabomul u onvimol

1. Omnpenenenre CKOpOCTH PABHOMEPHOTI'O IBHKEHUS (1LIapHUKa B )KUIKOCTH,
MOJIEJH DJIEKTPUYECKOTO AaBTOMOOUIIS U T. 11.) (2JIEKMPOHHAA 0eMOHCMPAUUs).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUs Opycka WM IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre MWIOTHOCTH TBEPIOTO TeNa.

4. OnbITHl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PACTsDKEHHS (AedopMaiinn)

IPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.
5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paszneua 4. /laBjieHue TBEPABIX TeJI, JKUAKOCTEH U Ia30B

HaBnenue. Cnocobwl ymenvuienusi u yseauvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om obOwvéma, memnepamypwl. llepedoaua oOasnemnust
MeEpObiMU menamu, rHcuokocmamu u 2aszamu. 3axon Ilackana. IIneemamuyeckue
MauiyuHvl. 3aBUCUMOCTD JIABIICHUS KUIAKOCTH OT Tiyounsl. Coodwarowuecs cocyoul.
T'uopasnuueckue mexanusmol.

Atmocdhepa 3emim u atMmocdepHoe maBieHHe. [Ipuuunsl cyujecmeosanus
6030ywHot obonouku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheprozo
oasnenus. 3a8UcUMOCmb amMocghepHo20 0asleHUus Om 8blCOMblL HAO YPOGHEM MOPAL.
IIpubopwl Ons uzmepenus ammocghepHozo 0asnieHus.

eticmeue srcuokocmu u 2aza Ha nocpyr*céHHoe 8 HuX meno. BpITankuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Hemoncmpauuu
3aBUCUMOCTb JIABJICHHSI Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.
Coobmrarouecs: CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBienue nercTBus atMochepHOTO JaBJICHHUS.

ok whE

3aBUCHUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTpyKEHHOM 4YacTu
T€Ja Y IJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcnoBue maBaHus TeIl: IUIABAaHUE WJIU NOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOLIEHUS IJIOTHOCTEN TeJIa U KUAKOCTH.
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Jlabopamopnwie pabomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BEMA NMOTPYKEHHON
B JKUJIKOCTh YaCTH TeJia.

2. OnpeneneHre BBITATKUBAIOLIEH CHJIBI, JEUCTBYIOIIEM Ha  TeEJo,
NOTPYKEHHOE B JKUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbL, JECUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAcCChl Tena.

4, OnbITel, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKHUBAIOIICH CHIIBI,
JEUCTBYIONIEH Ha TEJIO B )KUAKOCTHU, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa
Y OT TUIOTHOCTH >KUJIKOCTH.

5. KonctpyupoBanne  apeomerpa WIM  KOHCTPYUPOBAHHME  JIOJKH
U OIIpEJEIICHUE €€ IPY30II0ABEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckast padota. MOITHOCTb.

[IpocThie MeEXaHM3MBI: pblyar, OJOK, HaKJIOHHAsA IUJIOCKOCTh. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasrHosecusi pviuaza K O10Ky. «30710moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TE€XHUKE.

Mexannueckass sHeprusi. Kuuwemuueckass u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue 00HO20 6uda Mexamuueckol SHepeuu 8 Opy20u. 3aKOH COXpPaHEHUS
SHEPrUu B MEXAHHUKE.

Jemoncmpayuu

1. [TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onsimot*

1. Onpenenenue paboOThl CUJIbI TPEHUSI IPU PABHOMEPHOM JIBIKCHUU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenue KII/I HAKJIOHHOM TLUIOCKOCTH (21ekmponnasn
demoncmpauusi).

4, N3ydeHune 3akoHa COXpaHEHUS] MEXAaHUYECKOU SHEPTUU (2J1eKMmpOHHAA
demoncmpauus).

8 KJIACC

Pa3nea 6. TenjioBbIe ABJIEHUSA

OcHoBHble  NON0JHCEHUSL  MONEKYIAPHO-KUHEMUYEeCKoU mMeopuu  CmpoeHus.
sewecmea. Macca u pazmepvt amomos u monexyi. Onvimsi, noomeepaicoaroujue
OCHOBHbIE NONOHCEHUSL MOSEKYNAPHO-KUHEMUYECKOU Meopul.
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Mogenn TBEPAOTO, MKUAKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucmannuueckue u amopgusie mena. ObvsiacHenue c8oucms 2azos, HuoKocmeti u
MeEPObIX mel HA OCHO8e NOJONCEHUU MOJEKYIAPHO-KUHEMU4ecKol meopuu.
CMauuBaHue u kanuiisapuvle a6neHus. Tenniogoe pacuuperue u cocamue.

Temneparypa. Cesa3p memnepamypvl cO CKOPOCHbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHeHusi  GHYMpPEHHel  OHepIUlU:
menionepeoaya u cogepuierue pabomol. Buovl menionepeoauu. menionposooHOCMb,
KOHBEKYUsl, U3Ty4eHue.

KommuectBo TemnnoTel. Yoenvnas mennoémxocmv eewecmea. Tennoobmern u
menJiogoe pasHosecue. YpagneHue meniogozo banauca.

Inasnenue u omeepoesanue KpUCMALIULECKUX gewecms. YoenbHas menioma
nnasnenus. [lapooopasosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjoma  napooopazo8anus.  3asUCUMOCMb  MeMNepamypvl  KUNeHuss  om
ammocgepnozo oasnenus. Baaxcnocms 6030yxa.

OHeprus TOIINBA. YoenvHas menioma c2opaHus.

Ipunyunor pabomvr mennosvix osucameneu. KIIJ[ mennosoco oOsucamens.
Tennosvie 0sucamenu u 3auuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawjeHus suepeuu 8 menaogvix npoyeccax (MC).

Hemoncmpayuu

1. Hab6nronenue 6poyHOBCKOTO IBH>KECHHUSI.

2. Hab6nronenue nuddysun.

3. Hab6nronenue sBaeHui cMaurBaHUs U KaMWJUIIPHBIX SBJICHUH.

4, Habntonenue TenioBoro paciimpeHus Ted.

S. H3MmeHeHre naBieHHs rasza Mpu U3MEHEHUH 00bhEMa M HarpeBaHWUU WIH
OXJIQXKICHHH.

6. [IpaBuna u3mMepeHus TeMIepaTyphl.

1. Bune! Termonepenaun.

8. OxJtakaeHue pyu COBEPIIICHUU PaOOTHI.

Q. HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroneHnue KumneHus.

12. HaOGmroaeHue MocTosSHCTBA TEMITEPATYPhI MPHU TLJIABJICHUH.

13. Mogaenu TeIIoBbIX ABUTATENEH.

Jlabopamopnsie pabomul u onvimol

1. OnbITel IO OOHAPYKEHHUIO NEUCTBUS CHJI MOJICKYJISIPHOTO MPUTSKEHUS
(271eKmpoHHas 0emoHcmpayusi).

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.
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3. OnbITel 10 HAOJIIOJEHUIO TEIJIOBOIO PACIIMPEHUs ra3oB, KUAKOCTEH U
TBEPABIX TEIL.

4, Omnpenenenre AaBjICHUS BO3yXa B Oa/UIOHE IIMPUIIA.

S. OneITBl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTH JIaBJIICHHS BO3QyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. IIposepka cunome3svl TUHEUHOU 3A8UCUMOCMU OJIUHBL CMOIOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOU mPYOKe Om memMnepamypbl.

7. HabmtonieHne u3MeHEHUs: BHYTPEHHEH SHEpPruuM Tena B pe3yJsbTare
TEIJIONEepeaul U padOThl BHEITHUX CHJI.

8. HccnenoBanue ABIEHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOJIHOW H
ropsiueu BOJBI.

9. Onpeoenenue konuuecmea menyiomel, NOJIYYEHHO20 8000 NPU MENI00OMeHe
C Haz2pemuvlM MemaiIuyecKum YUIuHOPOM.

10. HccnenoBaHue npouecca UCIIapeHusl.

11. OmnpeneneHue OTHOCUTEIbHON BIAQXKHOCTH BO3/1yXa.

12.  Omnpeoenenue yoenbHot meniomol Niae1eHUs 1b0d.

Pazngen 7. Daekrpruyeckue 1 MATHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poaa 3IIEKTPUUECKHUX 3apsaoB. BzaumonenctBue
3apsHKEHHBIX TEll.

OnekTpuueckoe mnone. Ilpunyun cynepnosuyuu 31eKmpuyeckux noaet (Ha
KauecmeeHHOM YPOSHE).

Hocumenu snekmpuueckux 3aps0o8. DneMeHmapHull 21eKmpudecKuil 3apsio.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJICKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUIECKOTO
3apsna.

DJIeKTPUYECKUN TOK. Ycnosus cywecmeo8anusi d21eKmpuyeckoco moka.
MCTOYHMKM TMOCTOSIHHOTO ToOKa. JIeMCTBHUS DIEKTPUUYECKOro ToOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3ax.

PaGota ®W MOIIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon J[icoyra—/lenya.
Onexmpuueckue yenu u nompebumenu IJNEKMPUYECKOU dHepauu 8 Obimy.
Onektpuueckas uenb. Cuna Toka. DIeKTpudeckoe HampsukeHue. CONpOoTHBIIEHUE
MPOBOJIHUKA. YOenvHoe conpomuenenue gewjecmea. 3akoH Oma JJisg ydacTKa IeTu.
[TocnenoBarenbHOE W MapajyieibHOE COCAMHEHWE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3auMoaerncTBrUE MTOCTOSIHHBIX MarHuToB. Mazcnummoe
none. Macnumnoe nozne 3emnu u e2o 3Havenue 0as xusnu Ha 3emie. Onovim Ipcmeoa.
Mazcnummnoe none snekmpuuecko2o moka. Ilpumenenue 21eKmpomazHumo8s 8 mexHuke.
eiicmeue macHumHO20 NONL HA NPOBOOHUK C MOKOM. JleKmpoosucamens
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nocmosanHo2o mokxa. Hcnonvzoeanue snexmpoosucamenei 8 MEXHUYeCcKux ycm-
poucmeax u Ha mpaHcnopme.

Onvimur @apaodes. AHenenue snexkmpomaznumuon unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noyyeHus 21eKmpudecKo sHepauu. INEKTPOCTAHLINH
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DneKTpu3alus Tell.

2. JIBa pojia 3JIEKTPUUECKUX 3apsAI0B U B3aUMO/ICHCTBUE 3apsS>KEHHBIX TEJl.
3. Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

4, DneKkTpocTaTHdecKass HHIYKITHS.

5. 3aK0H COXpaHEHUS IEKTPUUECKHUX 3aPSIO0B.

6. [IpoBOTHUKY U TUDJTICKTPHUKH.

7. MoaenupoBaHUE CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIS.

8. HcTouHrKY TOCTOSIHHOTO TOKA.

Q. JIeCTBHS DIEKTPUIECKOTO TOKA.

10. DnekTpuYeCKHi TOK B KUIKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3mepeHHe CHUITBI TOKA aMIIEPMETPOM.

13. H3mepeHue >AEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTHUBIICHH.

15. BsaumonencTBre NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTU Pa3/IeJICHUS TIOJIOCOB MarHMTa.
17. MonenupoBaHHe MarHATHBIX MOJICH TTOCTOSSHHBIX MarHUTOB.
18.  OmeIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHHuT.

20.  [leficTBHEe MarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.

21. DnexkTpoaBUTaTENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHON MHIYKIIUH.

23.  Ombiter Gapages.

24. 3aBUCUMOCTb HAINpaBIEHUS MHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DIEKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol

1. OnpITel 1O HAOMIOAEHUIO JJCKTPU3AMM Tl HMHIYKUUMEH U Tpu
CONPUKOCHOBEHMH.

2. HccnenoBanue AEUCTBUS BJIEKTPUUYECKOTO TMOJISI HAa NPOBOJHUKH H
JIUDJIEKTPUKH.

3. COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN LIENMU OCTOSHHOTO TOKA.
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4, N3mepenurie u peryaupoBaHie CUIIbI TOKA.

S. N3mepenne U peryaupoBaHue HAMPSKEHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoyuje2o uepes pe3ucmop, om
CONPOMUBNEHUS Pe3UCOPA U HANPANCEHUS. HA Pe3UCTOpe.

7. Onvimeol, oeMoHCmpupyrowue  3a8UCUMOCHIb INEeKMPU4ecKo2o
CONpOmMuBIeHUss NPOBOOHUKA OmM €20 OJNUHbL, NIOWaAoU NONEPeyHO020 CedeHus: U

Mamepuana.
8.  Ilposepxa npasuna clnodceHus HANPAXCEHUN NPU NOCIeO08amMeIbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.
9.  Ilposepxa npasuna 0Ons cuibl MOKA NpU NAPANLIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenne pabOThI IEKTPUICCKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.

11. OrmpeneneHue MOIUTHOCTH JJIEKTPUUYECKOTO TOKa, BBIAEISAEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHre MAarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

15. H3yyeHue MarHUTHOTO TIOJiI TIOCTOSIHHBIX MAarHUTOB TMPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnemoBanue NeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnpITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI B3aUMOJCHCTBUS
KaTYIIKA ¢ TOKOM ¥ MarHWTa OT CHJIBI TOKa M HAIPaBIICHUS TOKA B KaTYIIIKE.

18. H3yueHue AeMCTBUS MAarHUTHOTO ITOJIS HA MIPOBOJHUK C TOKOM.

19.  Koncmpyuposarnue u uzyuenue pabomul 31eKmpoosueamelis.

20. Uszmepenwne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

21. OmnbpITl MO UCCJIEAOBAHUIO SBICHUS AJIEKTPOMATHUTHOW WHIYKIIMH:
MCCJIEIOBaHNE U3MEHEHU 3HAUCHHUS U HAINIPaBJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHS

Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOrO JABWKEHHUA. PaBHOMepHOE MpsSMOJIMHEHHOE
nBIKeHUE. Hepasnomeproe npsamonuneiinoe osudgicenue. CPemHSIs U MeHOBEHHAs
CKOpOCMb mejla Npu HePaGHOMEPHOM OBUNCECHUU.

Yckopenue. Pasnoyckopennoe npsmonunetinoe osudcerue. CBOOOIHOE
naaeuue. Onvimot [ anunes.

Jlunetinas u yenoeas ckopocmu. L{lenmpocmpemumenvHoe ycKkopeHue.
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ITepsbiii 3ak0oH Hberotona. Bropoii 3akon Hetorona. Tperuii 3akoH HprotoHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbH#CeHus, Cuid
MpeHusl NOKosl, Opyaue Uuobl MpeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nageHus. /euscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOYKH. AGconmomHo meépooe meno. Pasnosecue
Meeépo02o mena ¢ 3aKkpeniéHHou ocoio gpaujenus. MoMeHT cuiibl. L{enmp mscecmu.

Nmnynee Tena. Mzmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXPaHEHHS
nmnyJibca. PeaktuBnoe asmxenue (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cuil TsKecTu, ynpy2ocmu, mpeHus.
Ceazb  ouepeuu u pabomsi. lloTeHIMAbHAST SHEPTUs Tela, MOJHITOrO HaJ
MOBEPXHOCTHIO 3eMIIH. [lomenyuanvruas snepeus cocamou npyscunsl. Kunetnyeckas
sHeprusi. Teopema o Kumemuueckou sSHepeuu. 3aKOH COXPAHEHUS MEXAHUYECKOU

SHEPTHUH.

Jemoncmpayuu

1. Habnronenne MexaHM4eCcKOoro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHeHUE TMyTeld W TPACKTOPUN ABMIKEHHS OJIHOIO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne cKkOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHMUS.

4, HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

5. HaOnronenue ABM)EHUs Tela MO OKPYKHOCTH.

6. HaOntonenne MeXaHMYECKUX SIBICHUM, MPOUCXOJAIIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBF)KCHHH OTHOCHTEIIBHO
KaOuHeTa (HU3UKU.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIONIEH Ha HETro
CHJIBL.

8. Habmronenue paBeHcTBa CUJI IPU B3aMMOJICHCTBUM TEJI.

9. N3meHeHune Beca Tena npyu yCKOPEHHOM JIBHKEHUU.

10. Ilepemaua umirysbca Mpy B3aUMOJICUCTBUM TEII.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIl.

12.  CoxpaHeHue UMIYyJIbCa MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13.  CoxpaHeHue uMIyJibca Npu abCONIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
14. HaOnropeHue peakTUBHOTO JIBUKEHHSL.

15. CoxpaHeHHE MEXaHUYECKOI SHEPruu Ipu CBOOOAHOM NaJACHUH.
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16. CoxpaHeHHe MEXaHMYECKOM DJHEpruu MNpuU JABWKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie padomul u onvimul

1. Koncmpyuposanue mpaxma ons paseona u oanbHeuuie20 pagHOMepPHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.

2. Omnpenenenre cpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKEHUS
[IapyvKa Mo HaKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHsI Telna NPU PAaBHOYCKOPEHHOM IBHKEHHUU IIO
HaKJIOHHOW IUIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

5. Ilposepra eunome3swvi: eciu npu pPasHOYCKOPEHHOM OBUMCEHUU Oe3
HAYanbHOU CKOPOCMU NYMU OMHOCAMCA KAK psa0 HeYemHbuIX yuceir, mo
CcoOmeemcmayowue NPoOMeNCYmKu 8pemeHu 0OUHAKOBbI.

6.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIHLHOTO JaBJICHUS.

7. Omnpenenenre Ko3pPUIMEHTa TPEHUS CKOJIBXKEHUS.

8.  Omnpenenenue XECTKOCTU NPYKUHBI.

9.  Onpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBI)KEHUU Tela

10 TOPU30HTAIILHONU MOBEPXHOCTH.

10. Ormpenenenue pabOTBI CUJIBI  YOPYTOCTH TMpPU  TOIBEME Tpy3a
C MCIIOJIb30BaHUEM HEIOABHKHOTO U MOABM>KHOTO OJIOKOB.

11. M3yuyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEepUO,
4acToTa, aMIUTUTyna. Mamemamuueckuii u npysxcurHulil masmuuku. Ilpeepawenue
9Hep2uU Npu Ko1ebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeiHyxeHHble kKoneOanus. PezonaHc.

Mexannueckue BoJIHBL. CBOWCTBAa MEXaHUYECKUX BOJH. [lIpodonibHbie u
nonepeynvie 80Hbl. [[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
B0JIHbL 8 MBEPOOM meile, ceticmudeckue 8onHbl (MC).

3ByK. I pomrkocmu 38yka u evicoma moua. Ompadicenue 38yka. Ungpaszsyk u
VIbIMPA3EYK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUi Ted MO AEHUCTBUEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
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3. Habnronenue BoIHYKICHHBIX KOJIEOaHUM U pe30HaHCA.

4, Pacnpoctpanenue npoI0abHBIX U MOMEPEYHBIX BOJIH.

5. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pEe30HaHC.

Jlabopamopnvie pabomul u onvimol

1. OnpeneneHue 4YacToThl M Mepuoja KoJIeOaHWM MaTEeMaTHYECKOTO
MasITHUKA.

2. Omnpenenenre 4acTOThl U TepHoJa KojeOaHWi MpPY>XKMHHOTO MasiTHUKA
(2/1eKMPOHHAA 0eEMOHCMPAYUSL).

3. UccnenoBanue 3aBUCUMOCTH MIEPHO/Ia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTH  TepuoAa  KOJeOaHW  MPYKMHHOTO
MasATHUKA OT MacChl Ipy3a (2/1eKmpOHHAA 0EMOHCMPAYUU).

5. [TpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MoABEHICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh TIEpHOJa  KoJieOaHMt
MPY>KUHHOTO MassTHUKA OT MaCCHI TPy3a U )KECTKOCTH NPy KUHBI.

7. N3mepenue  yckopeHHsi  CBOOOJHOTO  MaJieHUS  (2J1eKmMpOHHAA
demoncmpauus).

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHUTHOE  ToJIe.  ODJEKTPOMarHutTHele  BoyHBL.  (Ceoticmea
INeKMmpoMazHummuslx 60aH. ILllkana snekmpomacHummusix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DJeKTpOMarHuTHas npupojaa cBera. CkopocTh cBeTa. BOMHOBBIE CBOMCTBA

CBeTA.
Hemoncmpayuu
1. CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.
2. BosHOBEIE CBOMCTBaA CBETAa.

Jlabopamopnsle pabomut u onsimor*
1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIJIBHOTO
TenedoHa.

Pa3zgen 11. CBeToBbIe sIBJICHUS

JlyueBast moniens cBeta. Microunuku cBeta. [lpsamonunetinoe pacnpocmpanerue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3akow
ompasiceHus ceema.
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[Ipenomnenue cBera. 3akOH TMpeloOMIIEHUS cBeta. [lonnoe e6Hympennee
ompadicenue ceema. Flcnonvzoganue noOAHO20 GHYMPEHHE20 OMPANCEHUA 8
ONMUYECKUX C8emo8o0aXx.

Jluaza. Xom unydert B smH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmo u
0aIbHO30PKOCHIb.

Pa3znoowcenue 6enoco ceema 6 cnexmp. Onvimwbt Hviomona. CnooiceHue
CNEeKmMpanbHbIX YBEMO8.

emoncmpayuu
[IpsiMmonuHEHOE PacpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

Onrtuyeckuii CBETOBO/I.

Xox mydei B coOMparonieit JInHs3e.

XoJ1 Ty4er B pacCEUBAIOIIECH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOILBIO JINH3.

©oOoNOO O WNRE

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

[EEY
o

Mopens rnasa.

[EEY
=

Paznoxenue 6eoro cBeTa B CIIEKTP.
12. TlomydyeHue 6enoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnvie pabomul u onvimul

1. UccnenoBanne 3aBUCUMOCTH yIJjla OTPaKEHHUSI CBETOBOIO Jyuya OT yria
MaJICHUS.

2. N3yuenne XxapakTEepUCTUK N300paKeHUs TTPEAMETa B TUIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCUMOCTH yTJiia IPEJIOMIICHHS] CBETOBOTO JIyda OT yrija
najieHUs] Ha TPAHUIIE «BO3TYX—CTEKIIO.

4. [Tosrydenne n300pakeHUuii ¢ TOMOIIBIO COOMPAIOIIEH JIH3HI.

S. Omnpenenenre GOKyCHOTO PACCTOSHUS U ONITUYECKON CUJIBI cOOMparomen
JIUH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OnpITel MO Pa3OKEHHIO OEJoro CBETa B CIEKTP (271eKmpoHHas
demoncmpauus).

7. OnBITEI IO BOCHPUSTHIO IBETA MPEAMETOB MPH WX HAOIOJICHUU Yepe3

IIBETOBbIE (DUITBTPHI.

Pa3nen 12. KBanToBbI€E SIBJICHUSA
Onvimsl Pezepgpopoa u mnaHeTapHas Mojenb atroma. Mojenbs atroma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmeoi.
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PagnoaktuBHOCT. Anvgha-, bema- u eamma-uznyuerus. CTpoeHHE aTOMHOTO
anpa. Hyxnonnas mooens amomnozo siopa. Mzomonwi. Paouoaxmueénvie npespauyeHus.
llepuoo nonypacnaoa amomuwix soep.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSAOBOIO M MAacCOBOTO YHCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SAnepHas »HepreTHka. /Jleliicmsus paouoaKmueHuIX USIYYEHUU HA JICUBbLLE
opeanusmol (MC).

Hemoncmpayuu
CHexTpbl U3Ty9dCHHsI U TTOTJIOMICHMS.

CHexTpsl pa3IMJHbBIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUZUPYIOUTUX U3TYUEHUH.

o gk wh e

Perucrpanus uzmydeHus NpUpOIHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopnvie pabomul u onvimol

1.  Habnawooenue cniownix u TUHEU4amvix CHEKMpO8 U3NY4eHUsl.

2.  HccnenoBaHue TPEKOB: M3MEPEHHE SHEPTUU YACTHUIBI 110 TOPMO3ZHOMY
nyTH (1o ¢poTorpapusam) (21eKmpoHHas 0eMOHCmpPayus).

3. N3mepenne pagnoakTUBHOTO (hoHA (2/1eKMPOHHAA 0eMOHCIMpPayus).

IHoBTOpHUTEIBLHO-00001IAKOIIMIA MOAYJIb

[ToBTOpHUTENBEHO-00001IAIOIINI MOAY/Ib IPEIHA3HAYEH JJI1 CUCTEMAaTU3alnuu U
0000111eHHs] TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO NPHU
M3YUYEHUU BCEro Kypca (QU3HKHU.

[Ipy M3y4eHUM NAHHOTO MOJIYJIA PEaTU3yITCS M CUCTEMATU3UPYKOTCS BHJIbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBAETCS JOCTH)KEHHE MPEIMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pPe3yJIbTaToB 00yueHUs, OPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBO€HHUE HAYYHBIX METO0B UCCIIEIOBAHUS SIBJICHUI TPUPOIBI
U TEXHUKH, OBIAJCHUE YMEHUSMU OOBICHATh (PU3MYECKUE SIBICHUS, MPUMEHSS
NOJIydeHHbIE 3HAHMs, pelmarb 3aJayd, B TOM YHCJIE€ KAaueCTBEHHbIE U
AKCIIEpUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AESITEIBHOCTHBIN XapaKTep JaHHOIO pas/ielia peannu3yeTcs 3a
CYET TOTO, YTO y4YaIUeCs BBITOJIHAIOT 3aJaHUs, B KOTOPBIX UM MPEAIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacro3HaBaTh M HAy4HO OOBSCHSTH
(uznyeckre BJICHMS B OKpPYXKAOUIEH MPUPO/IE U OBCEJHEBHON KU3HU;
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" MCIOJIB30BaTh IO/ PyKOBOACTBOM IIEArora Hay4HbIE€ METOJbI UCCIIEIOBAHUS
¢usznyeckux SBICHUM, B TOM 4YHUCJIE [JJS MPOBEPKU THUIMOTE3 U IMOJyUYCHUs
TEOPETHYECKUX BBIBOJOB;

" OOBSCHATH C ONOPOM HA JUAAKTUYECKHI MaTrepuall Mmocie OOCYXKICHHS C
[IElarOrOM HAay4yHbl€ OCHOBBI HAmOOJIEee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpHUMeEp, NPAKTUYECKOIO HCIIOIB30BAaHUSA PAa3JIMYHBIX HCTOYHHMKOB
DHEPIUA HAa OCHOBE 3aKOHA IIPEBPAIICHMS U COXPAHEHUS BCEX HM3BECTHBIX BUJOB
DHEPTHH.

Kaxxas u3 TeM JaHHOTO pa3zelia BKI0YaeT 3KCIEPUMEHTAIIBHOE HCCIIEJOBAaHUE
0000111a0IIero xapakTepa Ha YCMOTpPEHHUE Iejarora ¥ mnpu ero mnoMmouu. Pazpen
3aBEpIIAECTCAd MPOBEACHUEM JIMAarHOCTHYECKOM W OIIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O IIPEJIAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

B nenom pesynbpTarhl ocBoeHusi odyuaromumucsa ¢ 3IIP yyebHoro npenmera
«Duszuka» JOKHBI coBNaaaTh ¢ pesyipratamu denepanbHoi pabouell mporpamMmmsl
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBJISIOTCSL:

JINYHOCTHBIE PE3YJIBTATDI:

B pe3ynbTaTe nuzyuenus (GU3MKU HA ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y
oOyuatomerocs ¢ 3I1P OyayT copmMupoBaHbl CleayOMINE JUYHOCTHBIE PE3YJIbTAThl B
4acTH:

1) maTpUOTHYECKOTO BOCITUTAHHS:

NpOsIBJICHUE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
(bu3nuecKol HayKu;

IIEHHOCTHOE OTHOIIICHUE K JIOCTHYKCHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) TpaXIaHCKOTO U TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX TMPOOJEM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM TOCTKCHHMA
busuKy;

OCO3HAHME BAXHOCTU MOPAIBHO-ITUYECKUX TMPHUHIIAIIOB B JEATEILHOCTH
YUYEHOTI0;

3) ACTETUYECKOT0 BOCIIUTAHMUSL:
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BOCIIPUATHE ICTETUUYECKUX KadyeCcTB (PU3NYECKOM HayKu: €€ TrapMOHHUYHOTO
MTOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHUS:

OCO3HaHUE IEHHOCTU (PU3NIECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUS
MUpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHEHIIEH COCTABISAIOIIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HHTEpPEca K MCCIEA0BATEIbCKOM
NEeATEINbHOCTH;

5) dopMupoBaHUs KyIbTYpPbl 3J0POBbS U 3MOLMOHAJILHOTO OJaronoixyyusi:

OCO3HAaHWE LIEHHOCTM 0Oe30macHoro oOpa3a JKH3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTHU MPABUJI 0€30IIaCHOTO MOBEJEHUS HAa TPAHCIIOPTE,
Ha JI0pOrax, C 3JEKTPUUYECKUM U TEMJIOBBIM 000PY/I0BAHUEM B IOMAITHUX YCIOBHSIX;

c(OpMUPOBAHHOCTb HaBbIKa PeQIIEKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY
U TaKOTO K€ MpaBa y APyroro 4eluoBeKa;

6) TpyA0BOTO BOCIIUTAHUS:

7) aKTHBHOE yyacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNpbHONl  OpraHW3alyy,  HACEJIEHHOr0  MYyHKTa, POJHOrO  Kpas)
TEXHOJIOTUYECKOW M COLMAJIbHOW HAIpaBICHHOCTH, TPEOYIOINIMX B TOM YHCIE H
(u3HUEeCKUX 3HAHUM;

MHTEpEeC K MPAKTUUYECKOMY M3YUEHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha NpUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelieHus 3anady B
o0JacTu OKpyXarouie cpesibl, MIIaHUPOBAHUS MOCTYNKOB U OLICHKH MX BO3MOXKHBIX
MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

OCO3HAaHME TJI00aJBbHOr0 XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HX
peleHus;

9) aganTanuu K M3MEHSIOIMMCS YCIOBHIM COLIMAIBHON M MPUPOIHOM CPEJIbl:

NOTPEOHOCTH BO B3aMOICUCTBUHU NP BHIMOJIHEHUH UCCIIEOBAHUN U TPOEKTOB
(u3nyecKoil HalpaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM APYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM 4Y€pe3  IMPAKTHYECKYIO
NEeSTEIBHOCTD;

nOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (GOpMyTUpPOBAThH
UJeH, MOHATHSA, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JC(HUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIETEHTHOCTEN B 00JacTU
busuKy;

IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHNUU HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;
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OLICHKAa CBOMX JAEHCTBUH C Yy4ETOM BIMSHUSA Ha OKpPYXalOUIyl Cpemy,
BO3MOKHBIX I100aJIbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Osnadenue ynueepcanbHblMu y4eOHbIMU HOZHABAMEIbHBIMU OCUICHBUAMU:

1) 6a30BbIC JIOTHYECKUE ICUCTBUSA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBCHHBIM NPH3HAK KIIaCCH(PUKAIUA, OCHOBAHMS IS
00001IEeHHS ¥ CpPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYEHUU (PU3UUECKUX SIBJICHUN
U TIPOIIECCOB, MPOBOJAUTH BBIBOJIbI C UCIOIB30BAHUEM JACTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DM3MUCCKUX BEIMYWH, MPU
HEO0OXOJAMMOCTH O/ PYKOBOJCTBOM YUHUTEIIS;

BBIOMpATh CHoco0 pelieHus y4eOHOM (¢u3nuecko 3amadu (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB pEIIeHHs, BbIOOpP HaubOoiee MNOIXOIAIIEI0 € YYETOM
CaMOCTOSITENIEHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKHUE ICHCTBUS:

HCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

MPOBOJUTH 10 TIUJIAHY OIBIT, HECIOXHBIM (U3MUYECKH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3HUECKOTO SIBJICHUS, NpPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUYUTEJIS;

dbopmynpoBaTh OOOOIIEHUST W BBIBOALI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS C OTIOPOI Ha TIJIaH/aITOPUTM.

3) pabota ¢ uHbOpMaIIHEiA:

MPUMEHSTH PA3IMYHBIE METO/IbI, THCTPYMEHTHI U 3aMPOCHI IIPU MIOUCKE U 0TOOpE
nH(pOpMAIUU WU JaHHBIX ¢ YYETOM MPEIOKEHHON yueOHoM (pu3muyeckoit 3amayn,
py HEOOXOUMOCTH O] PYKOBOJICTBOM YUUTEJIS;

aHaJM3UPOBaTh, CUCTEMATHU3UPOBATh MH(OPMAIIUIO PA3TUYHBIX BUJOB U (popM
Ipe/ICTaBIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh  ONTUMANBHYIO  (OpPMY  TIpEACTaBICHUS
uHDOpMaAIMU U WILIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, WHOU TpadUuKoi U UX KOMOMHAITUSIMU, TIO/T PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMU yueonvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmieHue:
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B XOJI€ 00CY>KJeHUsl yUeOHOro MaTepuaa, pe3yJibTaToB JJa00paTOpHBIX padoT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI MO CYIIECTBY 00CYAaeMOM TEMBI M BBICKa3bIBATh UICH,
HaIleJICHHBIC Ha PEIICHNE 3aa9d U TOIep KaHue OJ1aroKeIaTeIbHOCTH OOIIEeHNS;

COTIOCTABJISITh CBOM CYXKJICHUSI C CYXJACHUSMH JAPYTUX YYACTHHKOB JHAJIOTa,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

nyOJMYHO TMPEACTABISATh PE3YJIbTAaThl BBIMOJHEHHOTO (PU3WYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TPOEKTA).

2) COBMECTHAs JEATEIbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U HHAUBUIYATbHOMN
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATH 1[EJH COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JOCTIKEHUIO: PaCIpeiesiTh POJId, 0OCYKIaTh MPOIIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThI, JIOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa Io
CBOEMY HaIlPaBJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUSA C APYTUMHU YJIEHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJaJa B OOIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

Oe¢nadenue yHugepCcaIbHbIMU YUeOHbIMU PeCYIAMUCHBIMU OCUCHEUAMU:

1) camoopranuzanusi:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX W YUCOHBIX CUTYAIUsX, TPEOYIOMUX IS
penieHnus GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBATBCA B PA3JIMYHBIX  MMOAXOJaX  TNPUHATHAS  pEIIeHUM
(MHAMBUAYATLHOE, PUHATHC PEIICHHS B TPYIIIE, MPUHATHE PEIICHUHN TPYTIIION);

COCTaBJISITh AJITOPUTM pelieHrs GU3NIECKON 3aJjauu WU IJIaHa UCCIIeA0BaHuUs
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TIO/I PYKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIGHKY CHUTyallMd © TMpejarath IlaH €€ W3MEHEHHUs, TMpu
HEO0OXOJIMMOCTH IO PYKOBOJACTBOM yUHUTES,

OOBSACHATH  NPUYMHBI  JOCTHXKEHHMSI  (HEJAOCTHMXKEHHUS)  pe3yJbTaToB
NEeATEeIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM.

3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTH CeOsl Ha MECTO JAPYroro 4YejoBeKa B XOJ€ CIOpa WIH JUCKYCCHUU Ha
HayYHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

4) npuHsATHE ce0s U IPYTUX:
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MPU3HABAaTh CBOE MPABO Ha OLIMOKY MpHU pelieHUuH (PU3NYECKUX 3a1ay Wid B
YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

TpeOoBaHusi kK MpeIMeTHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeaejeHHbIC 110 FoAaM 00y4eHUs

PesynbraTel mo romam ¢GOpMyIHPYIOTCS TIO MPUHIUIY J00aBICHUS HOBBIX
PE3YIABTATOB OT IO K TOY (pe3yJIbTaThl 0UEPEIHOrO Io/1a 10 YMOIYAHHUIO BKIOYAOT
pe3yJIbTaThl MPEABLIYIIUX JIET).

7 KJIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OpPHUEHTHPOBATHCA B IOHATHSAX M OINEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
bu3uYecKre W XUMUYECKHE SIBJICHUS, HAOJIOJEHUE, SKCIEPUMEHT, MOJICIb,
TUIIOTE3a; CIUHMIBI (PU3MUECKUX BEJIWYMH; aTOM, MOJIEKyJla, arperaTHble
COCTOSIHHS BemiecTBa (TBEpPAOE, KHUIAKOE, Ta3000pa3HOE); MEXaHHYECKOE
NBIKEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpus,
paBHOJICUCTRYOMIAs CUII, iedopmalius (yrpyrasi, acTudeckas), HEeBECOMOCTb,
COOOIIAIOIINECS COCY/IbI, C OTIOPOM HA TUIAKTUYECKUM MaTepua

— pasnuyaTh sgBiaeHUA (Iuddy3us; TEIIOBOE IBMKCHHWE YaCTHI[ BEIECTBA;
PaBHOMEPHOE JIBUKCHUE; HEpaBHOMEPHOE JIBUKCHUE; WHEPIHUS;
B3aUMOJICHCTBUE TEII, pasHosecue MmMeEEPObIX Mmel C 3aKPEeNaEéHHOU O0Cbio
epaujeHus; nepenada AaBJICHUS TBEPABIMU TEJIaMHU, XKUJIKOCTIMHU M Ta3aMu;
aTMoc(epHOe TaBJeHUE; TUIaBaHUE TEJ; MPEBPAIICHUS MEXaHUYECKON SHEPTUH )
[0 OMUCAHUI0 HMX  XApPaKTEPHbIX CBOMCTB M HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SBJICHHE, IMOCIE MPEABAPUTEIBLHOIO
00CYXICHHS C TIe1aroroMm;

— pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUECKUX SIBICHUM B OKPY>KAIOIIEM
MHUpe, B TOM 4YHCie (Pu3nuecKue SIBICHUSI B MPUPOJIC: NMPUMEPHI JIBUKEHUS C
PA3JIMYHBIMUA CKOPOCTSIMU B KMBOM M HEXHUBOW MPUPOJE; IACUCTBUE CHJIIBI
TPEHUs B MPUPOJEC U TEXHUKE; BIUSHHE aTMOC(HEPHOTO JaBJICHUS Ha KUBOU
OpraHM3M; IUIaBaHWE PBIO; phIYard B TeJie YEIOBEKA; IPH ITOM IIEPEBOIUTH
MIPAKTUYECKYIO 3agauy B y4eOHyto, BBIJIC/IATh CYLIECTBEHHBIE
CBOMCTBA/TIpU3HAKH (PU3UYCCKUX SBJICHUH C TTOMOIIBIO IIE€/1arora;

— ONHUCBHIBATb HM3yYCHHBIE CBOWCTBA TeNl W (DU3NUYECKUE SIBJIICHHS, HCIOJB3YS
dbu3udeckre BeNMMUMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpPEMs, IyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, BEC TEJa, CUJia
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TpEeHHUs, AaBiieHue (TBEPAOTO Telna, KUIKOCTH, T'a3a), BHITAIKUBAIOIIAS CHIIA,
MexaHu4ecKkas paboTa, MOITHOCTb, TUICUO CHJIbI, MOMEHT CHJIbI, KO (UITHECHT
MIOJIC3HOTO JICHCTBHSI MEXaHW3MOB, KHHETHYECKAs ¥ IOTECHITHATbHAS YHEPTHS) C
OTMOpOM Ha CXeMy; TpH OIMCAaHWW PACKPhIBaTh (U3HYECKUN CMBICI
UCTIONB3YEMBIX BEIMYUH, NX 0003HAYCHHS M CIUHUIIBI (DU3MUSCKUX BEITHYMH,
Haxooums opmynvl, ce53bl8aouiue OAHHYIO PUUYECKYI0 BeTUUUH) C OpYeUMU
BEUUUHAMY, CMPOUMb 2PAQUKU  UZVHEHHLIX 3A8UCUMOCTel GU3UYeCcKUX
geuYUH C OTIOPOM Ha TUAAKTHICCKUI MaTepHal;

XapaKTepr30BaTh CBOMCTBA TeJ, PU3NICCKUE SBJICHHSI U TIPOIECCHI, UCTIONB3YS
MpaBWiIa CIOXKEHUS CUil (BIOJIb OJTHOM TIpsIMOM), 3axon I yka, 3axon llackans,
3axon Apxumeoa, npasuno pagnogecus pviuaca (610Ka), «3010Moe Npasuio
MexXaHuKy, 3aKOH COXPAaHEHMs MEXAaHMYECKOW SHEPruH; MpU STOM JaBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MamemMamuiecKoe
8bIPAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBACHATH (PU3UYECKUE SIBJICHUSA, TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYaIli MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: IPH MTOMOIIH
nejarora BBISIBJISTH TPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHUE U3
1—2 noruyeckux mIaroB ¢ onmopou Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTh TUIMOBBIE pacyETHBIC 3a/ladyu B 1JEHCTBHE C OMOpPON Ha aaropuTM,
MIPEABAPHUTEIILHO PAa300paHHBIN COBMECTHO C TEaroroM, UCIOJb3Ysl 3aKOHBI
(dbopMyIIBI, CBS3BIBaIONINE (DU3UICCKHE BETUIMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/lay 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3UUYECKUE BETUYHHBI B
dbopMyabl ¥ TPOBOAUTH Pacy€Thl, HAXOIUTh CIPABOYHBIC JaHHbBIC,
HEOOXOMUMBIE JIJISl PEIICHUs 33J1ay, OIICHUBATh PEATUCTHYHOCTD MOTYYEHHOM
(br3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIH (HU3UIECKUX
METOJ/IOB TOCJIE€ MPEABAPUTEIBHOTO OOCYXKIEHUSI C MENaroroM; MpH IMOMOIIH
rejarora B OMUCAHUK UCCIIEIOBAHUS BBIICTSATH MPOBEPSEMOE MIPEATIONOKCHHE
(rumote3y), C OHNOpPOM HAa AUAAKTHYECKUNA MaTepuana pas3inyarb U
WHTEPIPETUPOBATH MOJYYCHHBIA PE3yIbTaT, HAXOAUTH MOCIE OOCYXKIICHUS C
IearoroM OIMMOKHM B XOJI€ OIIBITA, JIeJIaTh BEIBOJBI IO €T0 pe3yjIbTaTaM;
YMETh HaxOJIUTh C WCIOJh30BaHWEM HU(PPOBHIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TT0 HAOMIOJCHUIO (PM3UYECKUX SBICHUN WM (PU3UYECKUX CBONCTB TEII:
dbopMyIMpOBaTh MPOBEPSIEMBbIE  MPEATNONOKEHHS, COOMPATh YCTAHOBKY
13 MPEJUI0KEHHOTO 000PYAOBAHUS C OTIOPOI HAa CXEMY, 3aMUCHIBATH XOJI OTIBITA
1 (hOpMyYITUPOBATH BBIBOJIBI O] PYKOBOJICTBOM TIEarora,

26



— BBINIOJIHATH MPSIMBbIE U3MEPEHUSI PACCTOSIHMSI, BPEMEHH, MAcChl Tena, 00bEMa,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OIIOPOil HA aNTrOPUTM; 3aIUCHIBATh MMOKa3aHUs MPUOOPOB € YUYETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

— TPOBOJWUTH COBMECTHO C NEJAroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BENIWYMHBI OT JIPYTOW C MCMOJIb30BAHHUEM MPSIMBIX H3MEPEHUI
(3aBHCHUMOCTH IIyTH PaBHOMEPHO JBWXKYILErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUIbl MPEeHUsi CKONbICeHUs om eeca mend, Kaiecmea o00pabomiu
nogepxHocmet men U HE3AGUCUMOCIMU CUTbl  MPEeHUss Oom  NIowaou
CONPUKOCHOBEHUSI mMel; CUIbl  YAPY2OCMU OM  VOIUHEHUS.  NPYHCUHDL,
BLIMANKUBAIOWE CUNbL OM  00BEMA NOSPYHCEHHOU Yacmu mena u Oom
NJIOMHOCMU  HCUOKOCIU, €€ He3aA8UCUMOCU OM NIOMHOCMU mead, Om
2NYOUHBI, HA KOMOPYIO NO2PYIHCEHO Meno, YCA08UU NIABAHUS Mmel, YCA08UL
pasHosecusl pvluaza u 010K08);, TIOJA PYKOBOJCTBOM I€[arora y4acTBOBaTh B
IJJAHUPOBAHUM YYEOHOIO HCCIEAOBaHUS, COOMPAaTh YCTAaHOBKY M BBINOJHSATH
U3MEpPEHHUs], CIeqysl NPEJIOKEHHOMY IUIaHy, (DUKCUPOBATH pPE3YJIbTaThl
HOJyYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUAE MPEIJIOKCHHBIX
TabIUI ¥ TPaQUKOB, JENaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;

— MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKHUX BEIUYUH (IUIOTHOCTH BELIECTBA
KUJIKOCTH M TBEPIOIO TENA; CHJIA TPEHUS CKOJIBKECHMS; NaBICHUE BO3YyXa;
BBITAJIKMBAIOIIAS CWJIA, JEHUCTBYIOIIAs HA MNOTPYXKEHHOE B KUAKOCTH TEIO;
KO3(PUIIMEHT TOJIE3HOr0  ACHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAys
IPEIOKEHHON MHCTPYKLMH; IPY BBIOJIHEHUN U3MEPEHHUN ITOJT PYKOBOJICTBOM
nejarora coOMpaTh 3KCHEPUMEHTANIbHYI0 YCTAHOBKY M BBIYHMCIATH 3HAUCHHE
HMCKOMOM BEJIUYHMHBI;

— co0nrofaTh TpaBWiIa TEXHUKH O€30MAaCHOCTU TPH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO O0CYXKACHUS C Me1arorom;

— COIOCTaBJATh NPUHLMIBL JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TUHAMOMETpP, COOOMIAIOIINECS COCYAbl, OapoOMeTp, pblyar,
MOJABWKHBIM W HEMOABWXKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OMOpOM Ha
TUIAKTUYECKUN MaTepual;

— XapaKTepu30BaTh MPHUHILIMIIBI AEUCTBUS U3YUEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB MOCIIe MPEABAPUTEIHHOIO 00CYXKACHHUS C IIEAAroroM ¢ Oropoit Ha ux
onvcanuss (B TOM 4HCIIE: TOMIIMIHUKH, YCTPOMCTBO BOJONPOBOAA,
TUAPABINYECKUIA TPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC, APEOMETP),
UCIIONIBb3YSl 3HAHHUA O CBOMCTBaX (U3MUECKUX SBICHUM M HEOOXOAHUMBIE
(du3ryuecKre 3aKOHbI U 3aKOHOMEPHOCTH;
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— MPUBOAUTH MPUMEPHI / HAXOIUTH UHPOPMAIMIO O MpUMeEpax MPaKTHUECKOTO
MCIOJIb30BaHMUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHus
6e30macHOCTH Mpu 00pallleHnu ¢ MPUOOpaMU U TEXHUUECKUMHU YCTPONUCTBAMH,
COXPAHEHUsI 3JI0pOBbs U COOIIOAECHHUS HOPM SKOJOIMUECKOrO IOBEIEHUS B
OKpY>Karollen cpeJe;

— OCYIIECTBIJISITh C MIOMOIIBIO TIeAarora 0T00p UCTOYHUKOB MH(OPMALIUU B CETU
WNHTEepHET B COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMXCSA 3HAHUM W MYyTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYMBONM MIM MOXKET OBITh
HEJI0OCTOBEPHOM;

— HCHOJB30BaTh NPH BBHINOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOTO COAEPKaHUsI, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetu  VHTepHer; BnaAgeTh NpUEMAaMH  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanus HHGOPMALIUK U3 OJHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

— CO3/aBaTh M10J] pyKOBOJCTBOM IeAarora ¢ 00CyJAeHUEM I1aHa paboThl KpaTKue
NUCHbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE 2—3 MCTOYHUKOB MH(POpMaLIUU
(pu3nYeCcKOro cosepkaHus, B TOM YHCIIE MyOJIUYHO JIeiaTh KpaTKUE COOOIICHUS
0 pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHMI; MPU 3TOM T'PaMOTHO
MCIIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN annapat Kypca GU3HKU, CONPOBOKAATH
BBICTYIUIEHUE NTPE3CHTALUEN;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN MOJ PYKOBOJCTBOM
mejarora pacHpefenaTh OOS3aHHOCTM B TpyINEe B COOTBETCTBUU C
NIOCTABJICHHBIMU 33Jja4aMM, CJIEIWTh 32 BBIIOJIHEHUEM IIJJaHA JIEHCTBUIA,
aZIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIbI;
BBICTpaMBaTh KOMMYHUKATHBHOE B3aMMOJICUCTBHE, YYUThIBasi MHEHUE
OKPY KaIOIIHX.

8 KNIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh

c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OPHUEHTUPOBATHCS B MOHITHIX M OTIEPUPOBATH MU Ha OA30BOM ypOBHE: Macca

A pasMeEpbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTALIMYCCKNE U aMOp(HBIC Tela, HACHIIICHHBIA U
HEHACBILLICHHBIN Tap, BIIAXKHOCTD BO3/1yXa; TEMIIEPATYPA, BHYTPEHHSISL DHEPI U,
TETUIOBOW JIBUTATENb; DJIEMEHTAPHBIA BJICKTPUUECKUU 3apsill, DJEKTPUUYECKOE
1I0JI€, IPOBOJHUKH M JUDJIEKTPUKHU, IIOCTOSIHHBIA DJICKTPUYECKUM TOK,
MAarHuTHOE I10JI€;
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— pa3nuuaTh SBIEHUS TIOCJIE MPEABAPUTEILHOTO OOCYXICHHS C IEIaroromMm
(TemyioBOE  pacIIMpeHHe/C)KaTue, TeIUlonepeada, TEIUIOBOE pPaBHOBECHE,
CMauMBaHUE, KAMWULIPHbIC SBJICHUS, MCIApeHHe, KOHIEHCAIlMs, TUIaBlIcHHE,
KPUCTAJTH3AIHS (oTBepIeBaHuE), KUTICHUE, TeIuIonepeava
(TeTIONPOBOHOCTh,  KOHBEKIHUS,  HM3JIy4YCHHE);  JJIEKTpU3alus  Te,
B3aMMOJICHCTBHE 3apsiioB, JEHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJICHCTBAEC MArHUTOB, JEWCTBHE MArHUTHOTO  IIOJIS
Ha TTPOBOJHUK C TOKOM, JJICKTPOMArHWUTHAsT WHIYKIMSA) TIO OIMMCAHUI0 WX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JTaHHOE
(u3HUecKoe SBICHUE;

— pacmo3HaBaTh C TMOMOIIBIO TEAarora MpPOSBICHHE W3YYEHHBIX (PHU3UIECKUX
SBJICHUM B OKPY>KaIOIIEM MHPE, B TOM yucie GU3NUECKUE SBICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE U KAMMMIISIPHBIC SIBJICHHS B MPUPO/JIE, KPUCTAIUTBI B
npupone, usnydeHue ConHIa, 3amMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMmMaHa, WHEs, CHEra; DJJCKTPUUECKHUE SBICHHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMOJIe 3eMIH,
Jpeid MOIIOCOB, pOJIb MAarHUTHOTO TOJS IS KU3HU Ha 3emJie, MOJSPHOE
CUSIHUE; TIPU 3TOM TMEPEBOJAUTHh MPAKTUYECKYIO 33/1a4y B YUCOHYIO, BBIIEISATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKY (DU3UYECKUX SIBJICHUIA;

— OIKUCHIBATh MOJ] PYKOBOJCTBOM Ielarora ¢ OOCYKJIEHHEM IUIaHa paboThl
M3YYCHHBIE CBOWCTBAa TeN W (DU3MUECKHE SBICHUS, HCTOJIB3Ys (PU3NIECKHUE
BEeIMYHMHBI (TEeMIepaTrypa, BHYTPEHHSS OJHEPTHs, KOJIMYECTBO TEIUIOTHI,
yAelbHas TEIUIOEMKOCTh BEIECTBA, YJEIbHasl TEIUIOTa IJIABJICHUS, YACIbHAS
TEIJIoTa MapooOpa3oBaHMsi, yjAelbHas TEIUIOTa CrOpaHWsl  TOIUIMBA,
KOA(DUIIMEHT MONIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIhHAs
BJIQKHOCTh BO3/yXa, OJJIGKTPUYECKUH 3apsl, CHJIa TOKa, JJICKTPUUYECKOE
HamnpsOKEHUE, COTMPOTHBIICHWE TPOBOJHMKA, YACITHLHOE COMPOTHBIICHUE
BEIIECTBa, paboTa W MOIIHOCTH DJJIEKTPUYECKOTO TOKA); MPU OMUCAHUH
NpaBWJILHO TPAaKTOBAaTh C TOMOIIbIO Tmemarora (U3WUECKUA  CMBICH
WCIIOJIB3YEMBIX BEJIMYMH, O0OO03HAUEHUS W CIUHUIIBI (PU3HUYECKUX BEITUYHH,
HaxoJIUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYI0 (PU3HYECKYI0 BEIUYUHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTh TpaduKu U3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYUH,

— ONpEACINSTH MOCIE MPEABAPUTEIHLHOTO 00CYKICHHUSI C TIEaroroM CBOIMCTBA Tell,
¢usznyeckue SBICHUS U TMPOLECCHI, WCIOJNB3YS OCHOBHBIC MOJIOKCHUS
MOJICKYJIIPHO-KHHETUYECKONH  TEOpUHM  CTPOEHUS  BEIIECTBAa,  MPUHIIHII
Cynepno3uliny nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsja,
3akoH OMa Ui ydacTKa LU, 3akoH Jcoyna—/lenya, 3aKOH COXpaHEHUS
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SHEPruM; IPU 3TOM HAXOAUTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTEeMaTHYeCKOe BBIPAKEHHE C OMOpPOW Ha IM(pPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I10J1 KOHTPOJIEM Ie[arora pU3n4eckue npoLecchl U CBOWCTBA TET,
B TOM YHCJIE U B KOHTEKCTE CUTYallui IPaKTUKO-OPUEHTHPOBAHHOT' O XapaKTepa,
OpU TOMOIIM T€Narora BbISABISATh NMPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE U3 |—2 JOrM4YecKux II1aroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA
duznyecKkux SABICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

peliaTh TUIOBbIE pacyETHBIE 3a7aun B 1—2 NEHCTBUS C ONOPOM Ha alrOpPUTM,
IpEeIBapUTEIBLHO Pa300PAHHBII COBMECTHO C MEJAroroM, UCIOJIb3Ysl 3aKOHBI U
(opMyIibl, CB3bIBatOIINE (PU3HMUECKHUE BETUUYHUHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/1a4yM 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS
peuieHusl 3aJadd, BBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE i €€
penieHusi, NPOBOAUTH pPacuy€Tbl W CpPAaBHHUBATh IOJYYEHHOE 3HAYEHUE
(pM3HUECKON BEIMYUHBI C U3BECTHBIMU TaHHBIMU;

UMETh MPEJCTaBICHUE O MpoOeMax, KOTOPble MOXKHO PEIIMTh IpPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIb3YsI ONIMCAHUE UCCIIEI0BAHNUS, BBIACIATH IIPOBEPSIEMOE MTPEATIONOKEHHE,
OLICHUBATh MPAaBUJIBHOCTh TOPSAJKA TMPOBEIEHUS HCCIEAOBaHUS, JeNaTh
BBIBOJIBL;

YMETh HaxOJIUTh C HCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI O HAOMIOACHHUIO (DU3UYECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tl
(KanmwIsSipHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHHS BO3[yxa OT €ro o0béMa,
TEMIEPATyPbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MPU U3ITyUYEHUU OT
[BETA M3JIy4aroUeil/MOrIoaoIel MOBEPXHOCTH; CKOPOCTh UCIIAPEHUST BObI
OT TEMIEPATypPhl KUAKOCTH U IUIOIIAINA €€ MOBEPXHOCTH; IIEKTpU3ALUs TEN U
B3aMMOJICUCTBHE AJIEKTPUUECKUX 3apSAJ0B; B3aUMOJEHCTBHE TOCTOSHHBIX
MarHuTOB, BU3yaJIN3allsl MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB; JE€HCTBUS
MarHuTHOTO ITOJISI HA TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJBUraTENsl MOCTOSHHOTO TOKa): (OpMyIHpOBaTh IPOBEPSIEMBIC
MPEIOJIOKEHUS, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOrO0 00OpYyIOBaHUS C
OMOpOi Ha CXeMy; OMMCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI MO
PYKOBOJICTBOM I1€J1arora;

MMETb NIPEICTABIICHUS O U3MEPEHUH TEMITEPATYPbl, OTHOCUTEIBHOM BJIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JaTYNKOB (U3WYECKUX BEJIMYMH; TPU TOMOIIM T[eJarora CpaBHUBATh
pe3yIbTaThl U3MEPEHUN C YIETOM 33JIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
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MIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHUE 3aBUCHUMOCTU OJHOM
¢u3nyecKoil BENWYMHBI OT JIPYTOW C MCMOJIB30BAHUEM MPSIMBIX H3MEPEHUI
(3aBHCHUMOCTh CONPOTHUBIIEHHS MPOBOJHHMKA OT €ro JJIMHBI, [UIOIIAN
[IOTIEPEYHOT0 CEUEHUS M YAEIIBHOTO CONPOTUBIIEHMS BEIIECTBA MPOBOJHUKA;
CWJIBl TOKa, MIYIIErOo 4Yepe3 IMPOBOAHMK, OT HAIPsDKEHHS HA IMPOBOJHUKE;
UCCIIEJOBAaHUE  IIOCJIEIOBATEIbHOTO M MApPAJUICNIBHOTO  COEIUHEHUM
IIPOBOJITHUKOB):  IJIJAHUPOBAaTh HCCIEJOBAaHUE, COOMpPATh YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOJICTBOM I1€/1arora, ciaeays MpeioxKEeHHOMY
1aHy, (PUKCHUPOBATh Pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BHJIE€ TaOJIHII U
rpaduKoB, JenaTh BBIBOJBI MO pe3yJIbTaTaM MCCIIEOBAHUS MOCIIE 00CYKICHUS
C IIEAAroroM;

COOTHOCUTh KOCBEHHBIE HW3MEpPEHHUsS] (PU3MYECKUX BeIUYMH (yJIenabHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTHUBIICHHE MPOBOJHHMKA, padOTa U MOUIHOCTb
ANEKTPUYECKOr0 TOKAa): € IMOMONIbIO Iearora IUIAHUPOBaTh HW3MEPEHUS,
coOUpaTh  AKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIIeAysl  MpPEHJIOKEHHOU
MHCTPYKLUU, U BBIYUCIATh 3HAYEHUE BETUUNHBL;

coOI01aTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000py/1I0BaHUEM MOCJE NMPEABAPUTEIBHOTO 00CYKIEHUS C ME€Jarorom;
CONOCTAaBJIATh C TOMOUIBIO NeJarora MPUHUMUIBI JEHCTBUS HW3YYEHHBIX
MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHMS (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTEIbHBIC
npuOOphl, HArpeBaTeNbHbIE JJIEKTPONPHUOOPHl (MPUMEPHI), DIECKTPUUYECKUE
OPEIOXPAHUTENIHN; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IMOCTOSHHOTO TOKA),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SIBICHUNA U
HE00X0auMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEILHOTO OOCYXKICHHS C IMEJaroroM MpocTbie
TEXHUYECKUE YCTPOIICTBA W HW3MEpUTENbHbIE MPUOOPHI IO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (3KMJIKOCTHBI TEPMOMETP, TEPMOC, MNCUXPOMETP,
TUTPOMETp, JBUTaTellb BHYTPEHHEIO CropaHMs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKHX LeMed ¢ TOCIeqOBaTeIbHbIM U
napajijieibHbIM COEJUHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O03HAUEHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOAUTH MPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMepax MPaKTUYECKOIo
MCIOJIb30BaHUs GU3NYECKUX 3HAHUN B TOBCETHEBHOM XKHU3HU JIJIs1 0OecTieueHust
0e30macHOCTH Mpu 00palleHnu ¢ MPHUOOpaMu U TEXHUUECKUMHU YCTPONUCTBAMU,
COXPAHEHHUs 370pOBbsl U COOIIOACHHUS HOPM DSKOJOTMYECKOI'O IOBEJACHUS B
OKPYKaroIIEH CPELE;
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— OCYHICCTBJISITh C TOMOIIBIO TMenarora MOUMCK uHGOpMaIu (HU3NIECKOTO
cojepkaHusi B ceTd HHTepHET, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U MyTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHHKOB BBIJCIATH WH(OPMAITUIO, KOTOpPAs
ABJISIETCS] MPOTUBOPEUMBON MUITM MOKET OBITh HEJTOCTOBEPHOM;

— UCIIOJB30BaTh MPHU BBINMOJHEHUHM YUYEOHBIX 3aJlaHM OTOOpPaHHYIO MEAarorom
HAyYHO-TIOMYJSIPHYIO JIUTEPATYpy (U3UUECKOTO COACPIKAHUSA, CIPABOYHBIC
MaTtepualibl, pecypchl cet MHTepHET; BIaJeTh NpUEMaMU KOHCIIEKTUPOBAHMS
TEKCTa, Mpeodpa3oBaHus HHOOPMAITUN U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO
C OTMIOPOM Ha aNTOPUTM U YTOUHSIOIINE BOMPOCHI MIEJArora;

— co3JaBaTh TOJ PYKOBOJCTBOM Iiefarora ¢ OOCYXXKJIEHHEM IulaHa padoThl
NUCbMEHHBIE U KpaTKWe YCTHbIE COOOIIeHus, 0000mmas WHpOpMaLUIO U3
HECKOJIbKUX MCTOYHHMKOB (DU3UYECKOTO COAECPKaHUS, B TOM YHCJIE MyOJIUYHO
MIPEJCTABIATh PE3YJIbTaThl MPOCKTHOMN MJIU UCCIEI0BATEIbCKOMN AESTEIbHOCTH;
IIPX 3TOM TPAMOTHO HCIIOJb30BaTh W3yYCHHBIM MOHATUMHBIN almapar Kypca
(bU3HUKH, COPOBOXK/IATh BBICTYIICHUE MTPE3CHTAIINEH;

— TIPU BBINIOJIHEHUU YUE€OHBIX MPOEKTOB U UCCIICIOBAHUIN (PU3NYECKUX MTPOIIECCOB
Mo/ PYKOBOJICTBOM IIe/larora pachpeneisiTb OOs3aHHOCTH B TpyMNIe B
COOTBETCTBHUM C MOCTABJICHHBIMU 3aJladyaMU, CJICIUTh 3a BBHINOJHEHUEM IIaHa
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIIECHUBATh COOCTBEHHBIN BKJIA]l B
NEeATENIbHOCTh TPYMIbI; BLICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
IIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

9 KUIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpaXaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUI:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cucTteMa OTcu€ra, MaTepualbHash TOYKA, TPACKTOPHsS, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABMXKEHUs, nedopmanus (ymnpyras, riacTU4ecKas), TpeHHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3ku; LEHTP
TSKECTH; aOCOJIIOTHO TBEPIOE TEJNO0, LEHTP THKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHWYECKHe KOJeOaHWs U BOJIHBI, 3BYK, HWH(pPa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaJbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOWCHUST,
anb(da-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbI, A/IEPHAsI SHEPTreTHKA,;

— COOTHOCHUTbH SIBJICHUSI TIOCJIE€ NPEIBAPUTEIBLHOTO OOCYXIEHHUS C MeAarorom
(paBHOMEpHOE u HEpPaBHOMEPHOE IPsIMOJIMHEWHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBWXKEHUE, CBOOOJHOE TMaJIeHue Tedl,
PaBHOMEPHOE JBHKEHUE IO OKPYKHOCTH, B3aUMOJIECHCTBUE TEJ, PEAKTUBHOE
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IBUKEHHME, KOJeOaTelabHOE JBUKEHHME (3aTyXaloIlM€ U  BBIHYKICHHbBIE
KoJeOaHus), PE30HAHC, BOJHOBOE  JIBJKEHHE, OTpPaX€HUE  3BYKa,
IPSIMOJIMHEMHOE PACIPOCTPAHEHHE, OTPAXKEHUE U NIPEJIOMIICHUE CBETA, ITOJIHOE
BHYTpPEHHEE OTPaXCHHUE CBETA, PA3JI0KEHHUE OEJIOr0 CBETA B CIIEKTP U CIIOKEHUE
CHEKTPAJbHBIX ILIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIEKTpa M3JIy4YeHHs) IO OINHCAHUI0 UX
XapaKTEepHBIX CBOWCTB M HAa OCHOBE OIbBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(uznyeckoe sBICHUE;

pacrno3HaBaThb C NOMOUIBIO IE€JArora MpPOSIBICHUE H3YYEHHBIX (PU3NUYECKUX
ABJICHUM B OKpYXaroleM Mupe (B TOM uuciie (PU3nUecKue BJICHUS B IPUPOJIE:
OPUIUBBl U OTJIMBBI, JBMKEHUE IulaHeT CONHEYHOW CHUCTEMBI, PEAKTHUBHOE
IBUKCHHE  JKUBBIX  OpPraHM3MOB, BOCIHpPHUSTHE 3BYKOB  KMBOTHBIMH,
3eMIIETPSICEHNE, CEHCMHMYECKUE BOJHBI, IIyHAMH, 3XO0, IBETA TEJ, ONTHYECKUE
SBJICHUS B IPUPOJIE, OMOJIOTUYECKOE JEHCTBHE BUUMOTO, YIbTPa(PHOIETOBOIO
M PEHTTEHOBCKOIO U3JyYECHHI; €CTECTBEHHbIM paJuOaKTUBHBIA  (OH,
KOCMHUYECKHE JYy4Yd, PAJUOAKTUBHOE H3IyYEHUE NPUPOJHBIX MHUHEPAJOB;
JEUCTBUE PAIMOAKTUBHBIX M3TYyYEHUN Ha OPraHM3M YEeJIOBEKa), MIPU ITOM IO
PYKOBOJICTBOM II€larora IEpPEeBOJUTh MPAKTUYECKYHO 3aJayy B YYeOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SIBICHUM;
ONMKCHIBATh TOJI PYKOBOJACTBOM I€Aarora ¢ OOCYXIEHUEM IUIaHa pPabOThI
M3YUYEHHBIE CBOMCTBA TeN U (PU3NYECKHUE SIBICHHS, HCHOJIb3YsSl (PU3HUECKHE
BEJIUYMHBI (CpEHSIE M MTHOBEHHAs CKOPOCThb Tella NpH HEPaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NTepEeMELIEHUE, MyTh, YIJIOBas CKOPOCTbh, CHIJIA TPEHHUS,
CWJIa YNIPYTOCTH, CHUJIa TSXKECTH, YCKOPEHUE CBOOOJHOrO MajeHUs], BEC Tena,
UMIYJbC TeJla, HWMIYJIbC CHUJIbl, MEXaHMuYeckas paboTa W MOIIHOCTb,
NOTEHUMANbHASL DJHEPrus Tejda, IMOAHITOrO HaJd IOBEPXHOCTHIO 3EMJIH,
MOTEHLUAJIbHAs SHEPTUS CKATOW NPYXKHUHBI, KHHETHYECKAsl SHEPTusi, MOJHAas
MEXaHU4YecKasi HHEprus, MepuoJl M YacToTa KoJeOaHWi, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPeIOMIICHUS
cpenbl); TMpU ONHCAHUM C TIOMOILIBIO YYHUTENs MPaBUIBHO TPAKTOBAThH
(¢u3NYeCKUl CMBICI HCIOJb3yEMbIX BEIMYMH, OOO3HAYEHUS] W EIUHUIIBI
(¢u3nyecKkux BEIMYMH, C OMNOPOM HAa METOJWYECKHUX MaTepuan HaXOIUTh
(opMyJibl, CBSA3BIBAIOIIME JAaHHYI (U3NYECKYIO0 BEJIWYUHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh TpaduKU H3YyUYEHHBIX 3aBHUCHUMOCTEH (U3HYECKUX
BEJIMYNH;

XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C NEeAaroroM
CBOICTBa Tell, (PU3NUecKHe IBJICHUS U MTPOLIECCHI, UCTIONb3Y s 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH BCEMUPHOrO TATOTEHHMS, OPHUHIMUI CYNEPIO3UIMN CHUJI,
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IOPUHLUII OTHOCUTENBHOCTH ['anuiies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCa, 3aKOHBI OTPAXEHUS M IPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SAEPHBIX PEaKIUAX; NPU ITOM HAXOAHTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA W €ro MaTeMaTUYECKOE BBIPAKEHHUE C
onopoi Ha Hu(poBbIe 00PaA30BATEIBHBIE PECYPCHI;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IIPU MOMOILIM NE€Aarora MpUYMHHO-CIEACTBEHHBIE CBA3U, CTPOHUTH
00BsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOHM Ha 2—3 H3yYEHHBIX
CBOMCTBaA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;
pelmaTh TUIOBBIE PACUETHBIC 3aa4l B |—2 NEHCTBUSA ¢ ONOPOM HA AJITOPUTM,
pEeIBAPUTEIBLHO Pa300paHHbIi COBMECTHO C, MCIIONb3Ysl 3aKOHBI U (YOPMYJIbI,
CBA3BIBaIOIIME (DU3UUECKUE BEIIMUYMHBI: HA OCHOBE AaHAJIM3a YCIOBHUS 33Ja4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIE
JaHHBbIE, BBHIOMPATh 3aKOHbI W (POPMYJIbI, HEOOXOAMMBIEC I pEUIeHUS,
MPOBOJIUTh PAcyY€Tbl U OLEHUBATh C IOMOILIBIO YUYUTENS PEATUCTUYHOCTD
HOJIy4YE€HHOTO 3HaueHUs! (PU3NYECKOIN BEIMUHMHBI;

MMETh NPEICTaBICHUE O MpoOiemMax, KOTOPblE MOXKHO PEIIUTh IPH MOMOIIU
(U3MUEeCKUX  METOJOB; HCIONb3YyS ONUCAHWE HCCIEHOBaHUS, IMOCIE
MPEABAPUTEIILHOIO OOCYXAEHUSI C TMEeNaroroM BbIACIATH IPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
UCCJIEI0BaHMSI, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YJbTAThl HAOIIOACHHMA
Y OIIBITOB;

YMETh HaXOJUTh C MCIOJIb30BAHUEM IUPPOBBIX 00pa30BATEIBHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEN
(u3ydyenre BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS DHEPTUU;
3aBUCUMOCTH TE€pHOJia KOJIeOaHUN MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTb OT AMIUTUTYIbl MaJbIX KoJeOaHHIi;
NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETA, pa3iosKeHHEe OEIoro CBeTa B CIIEKTP;
M3Yy4YEeHHE CBOWCTB M300paXKeHUS B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUS
npenMera B coOuparomield JMH3e; HaOMIoJeHHe CIUIONIHBIX U JIMHEeHuYaThIX
CIEKTPOB M3JIyYEHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOIO
Habopa 00OpyJ0BaHMS C OMOPOM Ha CXEMy; OIUCHIBATH XOJ| OMbITA M €ro
pe3yabTaThl, ((OPMYIUPOBATH BHIBOIBI MO PYKOBOACTBOM I1€/1arora;
MPOBOAUTH MPHU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX H3MEPEHUH, Ompeaesss
CpeoHee 3HAUEHUE HU3MEpsAEeMON  BEIWYMHBI  (QoxycHoe paccmosiHue
cobuparowet JIUH3bL); 00OCHOBBIBATh BBIOOD crocoba
U3MEPEHMS/U3MEPUTEIBLHOTO TPUO0PA;
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MPOBOAMTH COBMECTHO C MEIaroroM UCCieI0BaHNe 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYMH C UCTOJb30BAaHUEM TPAMBIX H3MEpPEHUH (3aBUCUMOCTb MyTH OT
BpPEMEHH TP PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HauaIbHON CKOPOCTH; IIEproia
KOJeO0aHU MaTeMaTUYeCKOro MasgTHHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH YyIJia
OTpa)X€HUsl CBETa OT yIJia MaJieHUsl W yrja MPEeIOMIICHUS OT yria MaJleHus):
noclie 00CY>KJIeHUs 1MOJ] PYKOBOJICTBOM I€/larora MjiaHupoBaTh UCCIIEI0BaHUE,
co0uparh YyCTaHOBKY, (PUKCHpPOBATh pe3yJbTaThl MOJTYYCHHON 3aBHUCHUMOCTH
¢uznyecKkux BEJIMYMH B BHJE TaOmull W TpaduKOB, JejaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeA0BaHNUS;

COOTHOCUTBH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTD U
YCKOpPEHHUE Tela MPU PABHOYCKOPEHHOM JIBHJKEHUH, YCKOPEHHE CBOOOAHOIO
najeHusi, >KECTKOCTh TMPYXKHUHBI, KOIPGUIHUEHT TPEHUS CKOJIBKECHHUS,
MexaHudeckas paldoTa U MOIIHOCTb, 4YacToTa MW TMEpUoja  KOJeOaHMt
MaTEMaTHYECKOTO M MPYXUHHOTO MAasTHUKOB, ONTHYECKAasl CHJIa COOMparoIieit
JIMH3BI, PaIMOAKTUBHBIN (DOH): C TOMOIIBIO Mearora MIaHuPOBaTh U3MEPEHUS;
coOupaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJIHATH U3MEPEHUS, CIICTYS
OPENJIOKEHHOW ~ MHCTPYKIIMM;,  BBIYKMCIATH  3HAYEHHWE  BEIUYHUHBI |
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTU TpHU paboTe ¢ J1abopaTopHbIM
000pyI0BaHNEM TIOCTIE IPEABAPUTEITHHOTO 00CYKIEHUS C TIEIarOroM;
COTIOCTABJIATh C TIOMOIIBIO T€Jarora OCHOBHBIE TPU3HAKH H3YUYEHHBIX
¢usznyeckux Mojenel: MarepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, TUTAHETapHas MOJENb aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa C OTIOPO Ha METOANYECKUE MaTepHaIbl;
XapaKkTepu30BaTh IOCIIE TMPEABAPUTEIBLHOTO OOCYKIEHUS C IIe1arorom
MPUHITUTIBI  IEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OMOpOM Ha WX OMMCaHUA (B TOM YHUCIE: CHUAOMETP, NAaTYUKU MOJIOKEHUS,
paccTosiHUSL M YCKOPEHHUs, PaKeTa, HXOJIOT, OYKH, MepHuckor, ¢oToammnapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa Bumnbcona),
UCIIONb3YS IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCIIOJIb30BaTh IO/ PYKOBOJCTBOM II€1arora CXeMbl U CXEeMaTHYHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENbHBIX MNpUOOPOB H
TEXHOJIOTMYECKUX TPOIECCOB MPH PEUICHUH Y4eOHO-TPAKTUYECKUX 3a/ay;
ONTUYECKUE CXEMbl ISl MOCTPOCHHUS H300paKEHUH B IUIOCKOM 3€pKajie U
cobOuparome JuH3e;

MPUBOIUTH MPUMEPHI/HAXOAUTh HMHGPOPMAIMIO O MpUMEpax HPaKTHUYECKOTrO
UCIO0JIb30BaHUs (U3HUECKUX 3HAHUI B MOBCEIHEBHOM KU3HU AJis1 00ecreueHus
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Oe3omacHOCTH MpU 00paIieHnu ¢ MPUOOpaMu U TEXHUUECKUMH YCTPOHCTBAMH,
COXpaHEHUS 370pPOBbS U COOJIOICHUS HOPM HKOJIOTHYECKOTO TOBEICHUS B
OKPYXaroUIen Cpee;

— OCYIIECTBIISTH MO/ PYKOBOICTBOM IeAarora mouck nHpopmanuu Gu3ndaeckoro
coliepkaHusi B ceTH VHTEpHET, caMOCTOATEIBHO (GOPMYIUPYST TOMCKOBBIMA
3ampoc, HaXOAWTh TYTH OINpPEACNeHUS JTOCTOBEPHOCTH  IOTYYCHHON
nH(}OpMAITMK Ha OCHOBE UMEIONTUXCS 3HAHUHN U IOTOJHUTEIBLHBIX UICTOUYHUKOB;

— HCIIOJIb30BaTh MPHU BBHIMOJTHCHUH YYE€OHBIX 3aJaHU OTOOpPaHHYIO IEIarorom
HAyYHO-TIOMYJSIPHYIO JIUTEPATYpy (U3UUECKOTO COACPIKAHUSA, CIPABOYHBIC
MaTepHalibl, pecypchl cetu HTepHET; BiIaieTh MpUéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, npeoOpazoBanusi THGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOI Ha aNTOPUTM U YTOUHSIONIME BOIMPOCHI IEJarora; Co3JaBarh MO
PYKOBOJICTBOM TIeZarora ¢ 00CyKJIeHHUEM TJIaHa paOOThl MUChMEHHBIC U YCTHBIE
cOOOIIIeHHs] HA OCHOBE MH(OpPMALIUK U3 HECKOJIBKUX UCTOUHUKOB (DU3UUECKOTO
comepKaHus, IMyOJUYHO TIPEACTABISTh PE3yIbTaThl TMPOEKTHOW WA
HCCIIEAOBATENIbCKOM  JCSITEIIBHOCTH; TIPH 3TOM TPAaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN anmapar u3y4yaeMoro paszzaena (U3MKU U
COMPOBOXK/IATh BBICTYIUICHHE TMpe3eHTalueil ¢ yd4€ToM 0coOeHHOCTen
ayJIUTOPUH CBEPCTHUKOB.

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThI 0CBOEHMUSI
OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 001IIEr0
oOpa3oBanus (7 kjacc)

Kon [IpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTeILHON IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs
0 pe3yJibTaTa

1.1 HCTIOJIb30BATh N3YUYCHHBIC MIOHSATUS

1.2 pazIMyaTh SBJICHUS MO OMUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (U3UUECKoe
SIBJICHHE

1.3 pacro3HaBaTh NPOSIBICHUE W3YUYCHHBIX (DU3UUECKUX SIBIICHUM B

OKpYXalollleM MHUpE, B TOM 4HCI€ (PU3MUECKUE SIBIICHUS B
npupoAe, NpH ITOM MEPEBOJUTH MPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBLICNATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
bu3MUeCcKuX SIBICHUM

1.4 OIMMCBIBATb M3YUCHHBLIC CBOMCTBA TE€I U (I)I/ISI/I‘leCKI/IG ABJICHUAA,
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UCIIONIB3YS (PM3NYECKUE BEITUYMHBI, TIPH OMUCAHUU TPABHIIHHO
TPaKTOBaTh (DPU3UYCCKUN CMBICT HCIIONB3YEMBIX BEIUYMH, HUX
000O3HAaUEHUsS W COUHUII (U3NYECKUX BEIWYUH, HAXOIUThH
(bopMyIIbl, CBS3BIBAIONIME JAHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTUMHU  BEJIMYMHAMHU, CTPOUTH TpadUKu  H3YUYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS U
MPOIIECCHI, UCMOJIb3ysl U3YUYEHHbIC 3aKOHBI, MPHU 3TOM JlaBaTh
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHa W 3alMChIBaTh  €ro
MaTeMaTUYECKOE BBIPAKECHHE

1.6

OOBSACHATH (PU3UYECKHE SIBJICHUS, IPOLIECCH U CBOMCTBA TEN, B
TOM 4YHCJI€E W B  KOHTEKCTE CHUTyallUd  MPaKTHUKO-
OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  ITPUYUHHO-
CJIEICTBEHHbBIE CBSA3H, CTPOUTH O0BsICHEHUE U3 | - 2 TOrnYecKux
1IaroB ¢ omnopoi Ha 1 - 2 U3y4YeHHBIX CBOICTBA (U3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH

1.7

pelIaTh pacyeTHbIC 3a/1aud B | - 2 AEHCTBUSA, HCIIOJIB3YSI 3AKOHBI
1 (GopMyJibl, CBSI3bIBAIONINE (DU3UYECKUE BEIUYMHBI: HA OCHOBE
aHallu3a YCJIOBUS 3aJa4yd 3aluChIBaTh KpPAaTKOE YCJIOBHUE,
MOJICTABJISITh (PU3MUECKUE BEJIMYMHBI B (POPMYJIBI U TIPOBOIUTH
pacyeThl, HAXOJAUTh CIPABOYHBIC JAaHHBIC, HEOOXOJIUMBIE IS
pelieHusl 3ajad, OLEHUBATh PEAIUCTUYHOCTh IIOJYYEHHOU
(U3UYIECKON BEITUIHHBI

1.8

pacno3HaBaTh IpOOIEMbl, KOTOPbIE MOYKHO PEIIUTh MPY IOMOIIH
(Gu3NYECKUX METOJOB, B OMNMCAHUU HCCIEIOBAaHUS BbIACIATH
OpoBepsieMOe  MPEANoiokKeHre (TUMOoTe3y), pas3audarh U
WHTEPIPETUPOBATH MOJYUYCHHBIN Pe3yJIbTaT, HAXOJAUTH OIIHOKHU
B XOJI€ OIIBITA, JIEJIaTh BBIBOJIBI 110 €T0 Pe3yJIbTaTaM

1.9

MIPOBOJIUTH OTBITHI 110 HAOFOACHHUIO (M3HYCCKUX SIBICHUA WU
bu3YecKuX CBOUCTB Tel: (OPMYIHpPOBATH TPOBEPSECMBIE
MPEANOJIOKEHUS, COOUPaTh YCTAHOBKY W3 MPEII0KEHHOTO
00OpyZIOBaHUS, 3aMHCHIBaTh XOJ OMNbITa U (HOPMYJIUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATDH MPSMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUsT NPUOOPOB C
Y4E€TOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

IMPOBOJUTE HCCICAOBAHHUEC 3aBHCHUMOCTHU O,HHOﬁ (1)I/ISI/I‘{€CKOI‘/’I
BCIMYHMHBI OT prFOﬁ C HCIIOJIB30BAHHUECM IIPAMBIX HSMCpeHHﬁ,
Y4aCTBOBAThL B  INNIAHUPOBAHUU y‘{€6HOI‘O HCCIICAO0BAaHUA,

37




coOMpaTh YCTAaHOBKY M BBIIOJHATh W3MEPEHUSA, CIEIys
peIOKECHHOMY TJIaHy, GUKCUPOBATH PE3YIbTaThl MOTYyUYECHHON
3aBHCHUMOCTH (PU3NYECKUX BEIMYMH B BUAC MNPEAJIOKESHHBIX
TabIML M TrpapuKoB, Je1aTh BBIBOABI 10 pe3yjbTaTaMm
UCCIICJOBAHNS

1.12

IPOBOJAUTH KOCBEHHBIE M3MEpeHHs] (U3NYECKUX BEIUYHH,
clenys NIPEMIOKEHHOW MHCTPYKLUHH: TP BBIIOJHEHUH
U3MEPEHU CcoOMpaTh SKCHEPUMEHTAIIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHUE UCKOMOU BEJIUYUHBI

1.13

coONI0aTh TMpaBUiia TEXHUKH O€30MaCHOCTH MpU padoTe C
71a00paTOpHBIM 000PYyI0BaHUEM

1.14

yKa3bIBaTh MPUHIMIBLI JICUCTBUSA MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIIUIBI ICHUCTBUS U3YUECHHBIX
MpUOOPOB U TEXHUUECKUX YCTPOUCTB C TOMOIIIBIO UX OMUCAHUS,
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKUX SIBICHUN U
HEeoOXoauMBbIe (pH3UYECKHEe 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOJUTH NPUMEPHl (HAXOOUTh MH(GOPMALMIO O IMPUMEPAX)
IPAKTUYECKOTO  HCIONb30BaHUS  (PU3MUECKHX 3HAHUM B
MOBCEAHEBHON >KM3HU 151 oOecrieueHus O€30MaCHOCTH MpHU
oOpalieHuy ¢ MpubopaMd M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs! 3JI0POBbsi U COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH cpee

1.16

OCYIIECTBJISATh OTOOpP MCTOYHUKOB HMH(POPMAIIUM B CETH
WMHTEepHET B COOTBETCTBUM C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOIIUXCS 3HAHUI U TyTEM CPABHEHUS Pa3IUUHBIX
VMCTOYHHUKOB BBIIEIATh HMHPOPMAILMIO, KOTOpas sBIsSETCA
POTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3afaHUil Hay4yHO-
NOMYJISIPHYIO ~ JUTEepatypy  (U3MYECKOro  coaeprKaHus,
CIIpaBOYHBIE Marepuaibl, pecypcsl cetu HHTepHer, Bianerhb
npueMaMu  KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMaIUU U3 OJHON 3HAKOBOUW CHUCTEMBI B PYTYIO

1.18

co37aBaTh COOCTBEHHBIE KpaTKWE TMHChbMEHHBIE W YCTHBIE
COOOIICHWS HAa OCHOBE 2 - 3 UCTOYHHUKOB WH(MOPMAIIU
(GbU3UYECKOro COJACp)KaHUS, B TOM YHUCJE MYyOJIUMYHO JeNIaTh
KpaTKhe COOOIEHUsI O pe3yibTaTax MPOEKTOB WU y4eOHBIX
UCCJIEIOBAHUM, MPU 3TOM IPaMOTHO HCIOIb30BaTh U3YUEHHBIN
NOHATUUHBIM  ammapaT Kypca  (U3MKH, COMPOBOXKIATh
BBICTYIUJICHUE MTPEe3eHTaluen
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1.19

IpU  BBITIOJIHCHWH yYE€OHBIX TIPOEKTOB U  HCCIICIOBAaHUI
pacripenensiTb OOSI3aHHOCTU B TPYIIE B COOTBETCTBUH C
ITIOCTABJICHHBIMH 3aJladaMH, CJICIUTH 3a BBITIOJHCHUEM IIJIaHa
NeHCTBUM, aJeKBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIag B
JESITEIbHOCTh  TPYINbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPYKAIOIINX

[IpoBepsiembie 31eMeHTHI coaepxkanus (7 Kiacc)

Kon
pazzaena

Kon
DJIEMEHTA

HpOBGpHCMBIe QJICMCHTEI COACPIKAHNA

1

OU3MKA U EE POJIb B ITIOZHAHNN OKPYXAIOIIEI'O MHUPA

1.1

@usznka - Hayka O Ipupone. SBieHHs NpUPOIBI.
@u3N4ecKne SBICHHS: MEXAaHWYECKHE, TEIUIOBbIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC

1.2

dusnueckre BeIUYMHBL. V3MepeHue (U3HUECKHUX
BenuurH. @usnueckue npubopsl. IlorpemHocTs
u3MepeHui. MeXyHapoIHasi CUCTEMA €IMHULL

1.3

EcTtecTBeHHO-HAYUYHBII METO/ TTO3HAHUS: HAOIIOICHUE,
ITOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTES,
DKCIIEPUMEHT MO TMPOBEPKE THUIOTE3, OOBICHEHUE
HaO0JII01aEMOT0 SIBJICHUS

1.4

Onucanue GU3NIECKuX SIBJICHUIN C ITOMOIIBIO MOIeNIeH

1.5

[IpakTrueckue padOTHI:

N3mepenue pacCTosIHUN.

N3mepenne o6beMa KUIKOCTH U TBEPAOIO Tea.
Omnpenenenre pa3sMepoB MajbIX TE.

W3mepenune temmneparypbl MpU MOMOIIU >KUIKOCTHOTO
TEPMOMETPA U AaTYUKA TEMIIEPATyphI

[TIEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHMU BELLIECTBA

2.1 CtpoeHue BenecTBa: aTOMbl M1 MOJIEKYJIbI, UX Pa3MEpBI.
OnbITeI,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE
BEIECTBA

2.2 JBmxenune dactui] BemiecTtBa. CBsI3b  CKOPOCTH

JBWKEHHSI YACTULl C TeMIeparypou. bpoyHOBCkoe
nBxeHue, Mubdys3us
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2.3

B3aHMOHCﬁCTBHe qacTul BCHICCTBA: IPUTANKCHUC U
OTTAJIKMBAaHUC

2.4 ArperatHble COCTOSIHHMSI BEILECTBA: CTPOEHUE Ta30B,
KUIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TeEN.
B3auMocCBs3p MEX1y CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHbIX COCTOSHUN BOJIBI

2.6 [IpakTrueckue pabOTHI:

Onenka JuamMeTpa aromMa METOJOM  psgoB  (C
HCIIOJb30BaHueM (oTtorpaduii).
OnpIThl MO HAONIONCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OmnbIThI 10 0OHapy>KEHHIO NENCTBUSA CHUII
MOJIEKYJISIPHOTO MTPUTSXKCHUS

JABWXEHUE 1 B3AUMOJEVNCTBHUE TEJI

3.1 Mexannueckoe JIBUKEHHUE. PaBHOMEpHOE u
HEPAaBHOMEPHOE JIBHIKCHUE

3.2 Ckopoctb. CpemHsis CKOpPOCTh TPU HEPABHOMEPHOM
IBIDKEHNU. PacueT myTu u BpeMeH! TBYIKEHUS

3.3 SIBnenne nHepuuu. 3aKOH MHEpLUHU. B3aumopeiicTue
TeJl KaK MPUYUHA U3MEHEHUSI CKOPOCTH JIBUKEHUS TEJl.
Macca kak mepa HUHEpTHOCTH Teja

3.4 [InoTHOCTH BemiecTBa. CBA3b INIOTHOCTHU C KOJTUYECTBOM
MOJIEKYJI B €TuHUIIe 00beMa BellecTBa

3.5 Cuiia Kak XapakTepHCTHKA B3aUMOJICUCTBUS Tl

3.6 Cuna ynpyroctd u 3akoH ['yka. VM3MmepeHue cuiibl C
MTOMOIIILIO IMHAMOMETPA

3.7 SIBneHue TAToTeHUS U cuiia TsokecTdu. Cuna TSKECTH Ha
Ipyrux mianerax. Bec tema. HeBecomocts

3.8 Cuna Ttpenusi. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOS.
TpeHne B IpUpPOJIEC U TEXHUKE

3.9 CrnoxxeHue Cuil, HamnpaBJICHHBIX MO OJHOW TPSMOM.

PaBHOAeHCTBYIOIIAs CHIT
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3.10

[TpakTrueckue paboOThI

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMDKCHHS
(mapuka B OKUAKOCTH, MOJETH BJICKTPUIECKOTO
aBTOMOOMJIS U TaK Jiajee).

Omnpenenenue cpelHeld CKOPOCTU CKONBKEHHS Opycka
WM [IapUKa 110 HAKJIOHHOW TIIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh PACTSIKEHUS
(medopmarun) Ipy>KMHBI OT TPUIIOKEHHOU CHIIBI.
OMnBITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTD CHUITBI TPCHUS
CKOIRKEHHS ~ OT Beca Tela W Xapakrepa
COIPHUKACAIOIINXCS TOBEPXHOCTEH

3.11

Pu3nyecKue ABJICHUS B IPUPOJE: PUMEPHI IBUKECHUS
C pAa3IUYHBIMH CKOPOCTSIMU B JKUBOM WM HEXKUBOU
MIPUPOAE, AEUCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI AUHaAMOMCTP, IO AIMUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJJKOCTEM 1 TA30B

4.1

I[aBJ'ICHI/Ie TBCPOAOro TcCiia. CrrocoObl YMCHBIICHUA H
YBCIIMYCHUS JaBJICHHUA

4.2

JlaBnenue ra3za. 3aBHCUMOCTb JIaBJICHUS T'a3a OT 00beMa,
TeMIIEpaTypbl

4.3

Ilepenaua naBieHuUs: TBEPABIMU TEIAMU, XKUIAKOCTSIMH U
razamu. 3axoH [lackansg. [lHeBMaTHYEeCKE MAIITTHBI

4.4

3aBUCMMOCTh  JIaBJIICHHSI JKUJKOCTH OT TIJIyOUHBI.
['mapocratnueckuii I1apaioKc. CooOmaromuecs
cocynbl. [ napaBnuueckne MEXaHU3MBbI

4.5

Atmochepa 3emsim U aTtMocepHOE JaBJICHHE.
[IprumHBl  CyIIECTBOBAaHWS BO3AYIIHOW  0O0OJIOYKU
3emu. OmnbIT Toppuuennu. 3aBUCUMOCTh
aTMoc(hepHOro IaBIEeHUS OT BHICOTHI HAJl YPOBHEM MOPS

4.6

N3mepenne atmocdepHoro aasieHus. IIpuGopbr s
HU3MEPEHUS aTMOC(EPHOTO JaBJICHUS

4.7

JlelictBue KMAKOCTM M rasa Ha NOTPYKEHHOE B HMX
Teno. BriTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

ILtaBanue Ten. Bo3myxoruiaBanue
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4.9

[TpakTrueckue pabOTHL:

HccnenoBanue 3aBUCHUMOCTHM Beca Tejda B BOJIE OT
o0BbeMa MOTPYKEHHON B KUJIKOCTh YaCTH TeJa.
OnpenesieHue BBITATKUBAIONMICH CHIIBI, JIEMCTBYIOIICH
Ha TEeJIO, MOTPY>KEHHOE B )KUIKOCTh.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIECH CHUJIbI,
JICUCTBYIOIIEH HA TEJIO B KUJKOCTH, OT MACCHI TeJa.
OMBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTD
BBITAJIKUBAIOIICH CHJIbI, JCHCTBYIOIIEM Ha TEJIO B
KUJIKOCTH, OT 00beMa MOTPYKEHHOM B KUJKOCTh YaCTH
TeJa U OT INIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE
JIOJIKY U ONPEACIICHUE €€ TPY30I0IbEMHOCTH

4.10 @usnueckue  ABJICHUS B NPUPOJE:  BIHASHUE
aTMOC(EPHOTO  JIaBIICHUS HA JKMUBOM  OPTAaHU3M,
IIJIaBaHUE PHIO

4,11 TexHuyeckue yCTpOWCTBA: COOOIIAIOIIUECS COCY/IbI,

YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Mpecc,
MaHOMETp, GapoMeTp, BHICOTOMED, MOPIIHEBON HACOC,
apeoMeTp

PABOTA, MOIIIHOCTD, SHEPI' M1

5.1 Mexanuueckas pabota

5.2 MexaHnueckasi MOITHOCTh

5.3 [IpocThie MexXaHW3MBI: pblYar, OJIOK, HaKJIOHHAs
iockocTh. [IpaBuiio paBHOBecus pbryara

5.4 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K 010Ky

5.5 "3omotoe  mpaBuno"  mexaHukd.  KoadduimeHt
MOJIE3HOTO  JeHCTBUSL ~ MexaHu3MmoB.  [IpocTeie
MEXaHHU3MbI B OBITY U TEXHHUKE

5.6 IToTreHiManbHas SHEPTUM Teja, MOAHATOrO HaJl 3eMIIeH

5.7 Kunernueckas sHeprust

5.8 [Tonnast MexaHudeckasi dHEprus. 3aKOH U3MEHEHUsS U
COXpaHEHUSI MEXaHUYECKOW SHEPTUHU

5.9 [TpakTrueckue pabOTHL:

Omnpenenenve pabOThl CUITBI TPEHUS TIPU PABHOMEPHOM
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JBUKEHUH TeJa M0 TOPU30HTAIBHON OBEPXHOCTH.
HccenenoBanue yciioBUii paBHOBECHs pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

M3yuyeHune 3aK0HA COXPaHEHHsI MEXaHUYECKON DHEPTUN

5.10 @u3nuecKue SBICHHS B IPUPOAE: pPHYArd B TeEJe
YyeoBeKa
5.11 TexHudyeckre yCTpoOWMCTBa: pbluar, IMOJABMXHBIM U

HETOABMXHBINA OJIOKW, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBaTenpHOI MporpaMmsl (8 Kitacc)

Kon
pOBEPSIEMOT
0 pe3yibTara

[TpoBepsiembIe IpeAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOMN
00pa3oBaTeIbLHON MTPOTPaMMBbl OCHOBHOT'O OOIIIEr0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pa3InyaTh SBJIECHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JlaHHOE (u3ndeckoe
SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PH3NYCCKUX SBICHUN B
OKPY’KalollleM MHUpPE, B TOM 4YHCIIC (PU3HUYCCKHE SBICHUS B
IPUPOJAC, IPH OTOM MEPEBOJAUTH IPAKTHUECKYIO 3ajauy B
y4eOHYI0, BBIICIIATH CYIICCTBCHHBIC CBOMCTBA (TIPH3HAKH)
(bU3UYECKUX SBICHUN

1.4

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHMUS,
UCHIOJNB3YSl (PU3UUYECKHE BEIUYMUHBI, IPU OMHCAHUU TPABUIBHO
TPAKTOBAaTh (PU3UYECKUN CMBICT HCHOJb3YEMbIX BEJIMYUH,
00O3HAUYEHUS W EIWHULBI (PU3NUYECKUX BEIMYWH, HAXOIUTh
dbopMyIibl, CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO BEIMYHHY C
JPYTUMU  BEJIIMYMHAMHU, CTPOUTH TpaduKu  W3YUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (UMYECKUE SIBICHUS U
MPOIIECCHI, MCMOJIb3ysl M3YUEHHBIC 3aKOHBI, MPHU TOM JaBaTh
CIIOBECHYIO  (OpPMYJTUPOBKY 3aKOHAa W 3alMCHIBaTh  €T0
MaTeMaTUYECKOE BhIPAKECHHE
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1.6

OOBACHATH (PU3UYECKUE TIPOIECCH U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00bsAcHeHHE U3 1 - 2 JOrHYecKuMX IIaroB ¢ ImomMome 1 - 2
W3YUYCHHBIX CBOHCTBA (PU3MYECKUX SBJICHUM, (PU3NUESCKUX
3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pelIaTh pacCYETHBIC 33J1a4d B 2 - 3 NEUCTBUS, HCIIOIb3YS 3aKOHBI
1 HOpMYJIbI, CBA3BIBAIONTNE (PU3MUCCKUE BEIIMUMHEI: HA OCHOBE
aHajnu3a YCJIOBHUS 3aJayd 3alKChiBaTh KpaTKOE YCIIOBHE,
BBISIBJISAITh HEJIOCTATOK JAHHBIX JJIsl pEeUICHUs 3a7a4i, BRIOUPaATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEIICHHUS, IPOBOIUTH
pacyeTbl M CpaBHUBATH IMOJYYEHHOE 3HaYeHUE (U3HUECKON
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMHU

1.8

PacCIiO3HaBaATh HpO6JI€MI>I, KOTOPBIC MOKHO PCIIUTD IIPH ITIOMOIIH
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, HCIIOJIB3YA OIIMCAHHNC HCCICIOBAHUA,
BBIACIIATD IIPOBCPACMOC IMPCAIIO0JIO0KCHHC, OLICHNBATDH
IIPaBUJIBHOCTDb IIOPAAKA IIPOBCACHHUA HCCICAOBAHUA, OCJIATH
BBIBOJBI

1.9

MIPOBOJIUTH OTBITHI 10 HAOFOACHHUIO (U3MYCCKUX SBICHHUA WU
bu3nUecKkux CBOUCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIC
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOTO
0o0OpyZIOBaHUs, OIMHCHIBATH XOJ ONBITA U (HOPMYIUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (U3MYECKUX BEIUYUH, CPaBHUBATH
pe3yabTaThl HM3MEPEHUN C YyYeTOM 3aJlaHHOW a0COJIFOTHOMU
MIOrPETHOCTH

1.11

MPOBOJAUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (Quznueckoit
BEJIMYHUHBI OT APYTOM C HUCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUM:
MJIAHUPOBATH UCCIIEAOBAHNE, COOMPATHh YCTAHOBKY U BBHIMOJIHSTH
U3MEPCHHUs, CIeaysl TPEMJIOKCHHOMY IUIaHy, (QUKCHUPOBATh
pe3ynbTaThl TOJYYECHHOW 3aBUCHMOCTH B BHUIE TaOIUIl U
rpaduKoB, JAeNIaTh BRIBOABI 110 PE3yIbTaTaM MCCIICIOBAHUS

1.12

MPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEJIIMYUH:
IUIAaHUPOBATh  M3MEPEHMs, COOMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysl NPEIVIOKEHHOW UHCTPYKLHMH, U BBIYUCIIATH
3HA4YECHUE BEJINYUHBI

1.13

COONIOaTh TMpaBWia TEXHUKHA O€30MacHOCTH MpH paboTe ¢
71a00paTOPHBIM 000PYyI0BaHUEM
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1.14

XapaKTEePU30BaTh MPUHLHUIIBI JEHCTBHUS U3YUEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIIOPOM HA UX ONMCAHMS, UCIOJIb3YsI
3HaHUSA O CBOMCTBax (U3UYECKUX SIBICHUM U HEOOXOIUMBIE
(¢uznyecKrue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaThb  OPOCThIE  TEXHUYECKHE  YCTPOMCTBA M
U3MEpPUTENIbHBIE TMPUOOPHI IO CXeMaM H CXEMaTUYHBIM
PHUCYHKaM, COCTAaBIIAITh CXEMbl JJICKTPUUYECKUX LENern C
MOCJIEIOBATEIbHBIM U MAPaJUIEIbHBIM COCTMHEHUEM 3JIEMEHTOB,
paziuyasi YCIOBHbIE 0003HAYEHHUS SJIEMEHTOB JJICKTPUYCCKHUX
ereu

1.16

IPUBOJUTH TPHUMEPHI (HAXOIUTh HH(POPMALMIO O MpUMEpax)
INPAKTUYECKOTO  HUCHOJIb30BaHUS  (DU3MYECKUX 3HAHUU B
MOBCEAHEBHON XU3HU JJIs1 oOecrnedueHus Oe30MacHOCTH MpuU
oOpalieHu ¢ MpudoOpaMH M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHUS 3JI0pPOBbS U COONIOACHUS HOPM SKOJIOTMUYECKOIrO
IIOBEJCHUS B OKPYIKAIOILIEH cpese

1.17

OCYILIECTBIISITH MOUCK MHPOpMAIU (PU3UYECKOTO COJIEPIKAHUS B
cetu VHTepHET, HA OCHOBE HMEIONIMXCS 3HAHWM W IIyTEM
CpaBHEHUS JIOTIOJIHUTEIILHBIX HCTOYHHUKOB BBIJICIISITH
nH(popManuio, KoTopas SIBJISCTCS MPOTHBOPECUUBON HITH MOXKET
OBITH HEJIOCTOBEPHOI

1.18

UCIIOJIB30BaTh TPU BBHIMIOJIHEHUU YUYE€OHBIX 3aJaHUM Hay4dHO-
NONYJSIPHYIO  JIUTepatypy  (U3UYECKOrO0  COJACpPIKAHMS,
CIIPABOYHBIE MaTepHaybl, pecypchl cetu HHTepHeT; BIaaeTh
MpueMaMH  KOHCIEKTUPOBAHUS  TEKCTa, MpeoOpa3OBaHMS
nH(pOpMaIy U3 0JJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBbIE TMHCHMEHHBIE W KpPATKUE YCTHBIC
cooOmieHus, 0000mas  uHPOPMAIMIO U3  HECKOJBKUX
HMCTOYHUKOB (PU3UYECKOTO COACP)KAHUS, B TOM YHCJIE TyOJIUYHO
MPEACTABIATh PE3YJIbTAThl MPOEKTHOW WIIM UCCIEI0BATEIbCKOMN
JEATEeIIbHOCTH, MPU 3TOM T'PAaMOTHO HUCIIOJb30BaTh U3YUYEHHbIN
MOHATUUHBIMA  ammapaT Kypca  (U3HKH, COMPOBOXKIATH
BBICTYIUJIEHUE TTPE3EHTallUEH

1.20

IpU  BBINOJHEHUU Y4YE€OHBIX TMPOEKTOB M  HCCIIECIOBAHUI
(bU3UYECKUX MPOLIECCOB pacIpeeIsITh 005I3aHHOCTH B TPYMIIE B
COOTBETCTBMM C IIOCTABJICHHBIMU 33Ja4yaMH, CJIEOUTHh 3a
BBINIOJIHEHUEM IUJIaHA JCUCTBUM W KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIH BKJIQJ B JIESATEILHOCTh
TPYNIIbI, BBICTPAMBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE,
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MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(DINKTHI

[IpoBepsiembie 31€eMEHTHI coepxkanus (8 Kiacc)

Kon Kon [IpoBepsieMbIe 2IIEMEHTBI COAECPKAHUS
pasnena | sIeMeHTa
6 TEITJIOBBIE SABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON
TEOpUM CTPOCHUS BelmecTBa. Macca U pa3Mepsl
MoJieKyJl.  OmBITBI, TOATBEPKAAIOUIME OCHOBHBIE
TIOJIOKEHUST MOJICKYJIIPHO-KUHETHICCKON TEOPUH

6.2 Monenu  TBepHOro, SKHJIKOTO U Ta3000pa3HOTO
coctosiHuii BemecTBa. Kpucramnmueckue u amopdHbie
Tena

6.3 OOBbsicCHEHUE CBOMCTB T'a30B, JKUJKOCTEH U TBEPABIX TEll
HAa OCHOBE TIOJIOKCHHUM MOJEKYJISIPHO-KUHETUYECKON
TEOpUH

6.4 CMauvBaH¥E ¥ KaUJUIIPHBIC SIBJICHUS

6.5 TennoBoe pacIMpeHUE U CxKATUE

6.6 Temneparypa. CBs3bp TemmepaTypbl CO CKOPOCTBIO
TETJIOBOTO JIBMXKEHHMSI YaCTHIT

6.7 BuyTtpennsis SHEPrus. CnocoOb1 M3MEHEHUS
BHYTPCHHEH SHEPTHH: TeIIonepeaya U COBEPIICHUE
paboTHhI

6.8 Buapl Teronepeaaun: TeIIONPOBOAHOCTh, KOHBEKITHUS,
U3ITyYCHHC

6.9 KomnuectBo  TeminoTel.  YjAenbHasi  TEIJIOEMKOCTb
BCIIECTBA

6.10 TermmooOMeH W TEIJIOBOE paBHOBECHE. Y paBHEHHUE
TeIJI0BOro OanmaHca

6.11 [InaBneHre W OTBEPJACBAHHWE  KPUCTAUTMYECKHUX
BEILECTB. Y eJIbHAS TEIJIOTA IJIaBJICHUS

6.12 [TapooOpazoBanue u  KoHAeHcauus. lcmapeHue.
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Kunenue. VYnaenbHas Temiora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT aTMOC(EPHOTO
JABJICHUS

6.13

BrnaxxHocTh BO3ayXa

6.14

9Hepr1/151 TOILJINBA. VILGJII)HEUI TCILJIOTA CrOpaHus

6.15

[Ipuauner  paGoTel  TermoBbIx aBuratenein  KITJ|
TEIUIOBOTO ABUrarensd. TelIoBble NIBUTaTEeIN U 3alldTa
OKpYXarolIen cpeibl

6.16

3aKOH COXpaHEHMS W IMPEBPALLICHUS DJHEPIUHA B
TEIJIOBBIX IIPOLECCAX

6.17

[IpakTrueckue padOTHI:

OmnbIThI 10 0OHapy>KEHHIO NENUCTBUSA CUJI
MOJIEKYJISIPHOTO MPUTSKECHUS.

OneITEl MO BBIPAIIMBAHUIO KPHUCTAJUIOB ITOBAPEHHOM
COJIM WJIM caxapa.

OnbITel MO HAOJIIOJEHUIO TEIJIOBOTO PAaCIIUPEHUS
ra3oB, KUJKOCTEN U TBEPABIX TEI.

OmnpenencHue JaBISHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.
OnpITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JaBJICHUS
BO3/IyXa OT €ro 00beMa 1 HarpeBaHMs WIIA OXJIAXKICHUS.
IIpoBepka THIIOTE3bl JIMHEMHOW 3aBUCHUMOCTH JIJIMHBI
CTOJIOMKA KXUJIKOCTH B TEPMOMETPHUYECKONH TPyOKe OT
TEMIIEPATYPHI.

Halnronenne n3MeHeHs BHYTPEHHEN SHEPruu Tena B
pe3yJibTare Terionepeayu u paboThl BHEIIIHUX CHJL.
HUccnenosanue SIBJIEHUSA TermIooOMeHa npu
CMEIIMBAHUY XOJIOIHOW U TOPSAYEH BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJION TIPU TEIUI0O0OMEHE ¢ HarpeThIM METALTNYECKUM
HUJIUHIPOM.

OnpeneneHue yaelbHOW TEMJIOEMKOCTH BELIECTBA.
HccnenoBanue nporuecca ucrnapeHusl.

OrnpeneneHne OTHOCUTEIBLHON BIIaXKHOCTH BO3AYXa.
Onpenenenue yaeabHOU TEMIOTHI IUIaBJICHUS JIbJ1a

6.18

dusnueckue SBICHUS B MPHPOJE: TOBEPXHOCTHOE
HATsDKEHHE W KaNWUSIPHBIC SBJICHUS B TPUPOE,
KPHUCTAJUTBI B IPHUPO/IE, n3nydeHne ComHia, 3aMep3aHne
BOJIOEMOB, MoOpcCKue Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
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6.19

TexHuyeckue yCTPOMCTBA: KANWUIAPHI, INPUMEPHI
WCIIOJIb30BaHUsl KPUCTAILIOB, )KUAKOCTHBI TEPMOMETD,
JaTYUK TEeMIEPaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOHHa,
JIBUTaTENb BHYTPEHHETO CTOPAHMUS

SJIEKTPMYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba poaa 3IeKTpUYECKUX 3apsaoB

7.2 B3anmoneiictBue 3apsokeHHBIX Tel. 3akoH KyloHa
(3aBUCUMOCTb CHJIBI B3aMOJICUCTBUSI 3apSKEHHBIX TEJl
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIIAMH )

7.3 DnexkTpuyeckoe noJie. HanpsixeHHOCTh
aNeKTpuyeckoro moss. IlpuHuun — cyneprno3unuu
ANEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocuremn 3rekTpudecKuX 3apsaoB. DJIEMEHTApHBIN
anekTpudeckuu 3apsan. Ctpoenue atoma. [IpoBogHuky u
JIURJIEKTPUKHU

7.5 3aKOH COXPAHEHHUS JICKTPUUECKOTO 3apsiaa

7.6 ONEeKTpUYEeCKUd  TOK.  YCJIOBUSL  CyUIECTBOBAHUS
ANEKTPUUYECKOr0 TOKa. ICTOYHUKHN TOCTOSIHHOTO TOKA

7.7 [erictBus DIEKTPUYECKOTO TOKa (TemioBoe,
XUMHYECKOE, MArHUTHOE). OIEKTPUYECKUA TOK B
KUJKOCTSIX U ra3zax

7.8 Onektpuueckass nenb. Culiia ToOKa. ODJIEKTPUYECKOE
HaIpsHKeHHE

7.9 ConpoTtuBieHue MPOBOJIHUKA. VY nensHoe
CONMPOTHUBJICHUE BEIIECTBA

7.10 3akon Oma 1Jig yyacTka 1enu

7.11 ITocnenoBaTenbHOE W MHapajuI€IbHOE COCIUHEHUE
MIPOBOJHUKOB

7.12 PaboTta W MOIIHOCTH DJIEKTPUYECKOTO TOKa. 3aKOH
Jxoyins-Jlenna

7.13 DJeKTpuyecKrue LUEenud U MOTPeOUTENH SIEKTPUUECKON

sHepruu B ObITy. KOopoTKOe 3amMbikaHuE
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7.14

IlocToguubrle MarHuTEl. B3anMoencTBUE MTOCTOSHHBIX
MAarduToOB

7.15 MarauTtHOe 10Jie. Mar"HutHoe 1ojie 3eMIH U €ro
3HAYEHHUE JUIA KU3HU Ha 3eMIIe

7.16 OmnbIT Dpctena. MarHUTHOE MOJIE DJIEKTPUIECKOTO TOKA.
[IpuMeHeHuE AIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBME MArHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.
DIeKTPOJIBUTaTelIb MOCTOSHHOTO TOKa. Mcronp30Banue
AJIICKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBaX WM Ha
TpPaHCIIOPTE

7.18 Oneitel ®apagesd.  fIBaeHue  DIEKTPOMArHUTHOM
nHaykiuu. [Tpasumo Jlenna

7.19 DieKTporeHepaTop. Croco0s1 MTOJTYICHUS
ANMEKTPUYECKOM  DHEPTrUU.  DJIEKTPOCTAHIIMKM  Ha
BO300HOBIISICMbIX HCTOUYHHUKAX YHCPTHH

7.20 [IpakTrueckue padOTHI:

OMBITHI 110 HAOJIIOACHUIO AJIEKTPU3ALIMU TET UHIYKITUEH
U TIPU CONIPUKOCHOBEHUH.

HUccnenoBanne nAEHUCTBUSA BIEKTPUUYECKOTO MO HA
MPOBOAHUKH U TUDJICKTPUKH.

COopka u mpoBepka palbOThl JJICKTPUUYECKOU IIETHU
MOCTOSTHHOT'O TOKA.

N3MepeHne U peryJIMpoBaHUE CUIIbI TOKA.

N3MepeHune 1 peryJupoBaHie HANPSIKEHUS.
HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, HWJIYLIETO
4yepe3 pe3ucTop, OT CONPOTHUBJIEHUS pE3UCTOpa U
HaIpsHKEHUS Ha PE3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
AIIEKTPUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro
JUTUHBI, TUTOIIAU TTOTIEPEYHOT0 CEYCHUS U MaTepuala.
[IpoBepka mpaBwia CIOXKEHUS HAIMPSHKEHUH TpuU
MOCJIe0BaTEILHOM COSAMHEHUHU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia Jyjisi CUJIBI TOKA MIPU MapajieIbHOM
COCIMHEHUU PE3UCTOPOB.

OmnpeneneHue padoOThl AIEKTPUUECKOTO TOKA, UIYIIETO
4yepes3 pe3ucTop.

OnpeneneHue  MOIIHOCTA — DJIEKTPUYECKOTO  TOKA,
BBIJICISIEMON HA PE3UCTOPE.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, HJYIIETO
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4yepes JIAaMIIOYKY, OT HaPsDKEHUS Ha HE.
Onpenenenune KIIJ[ narpeBaTesns.

Hccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
MTOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO TOJISI MOCTOSHHBIX MAarHUTOB
pU UX 00bEIMHEHUHU U Pa3JICICHUH.

HccnenoBanne AEUCTBUS JIIEKTPUYECKOrO TOKA Ha
MAarHuTHYIO CTPEJIKY.

OneITel, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHIJIBI
B3aMMOJICUCTBHS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HaIlpaBJICHUS TOKA B KaTYyIIIKE.

N3yuyenue neiCTBUS MAarHUTHOTO TOJISI HA IPOBOJAHUK C
TOKOM.

KoHcTpynpoBanue U U3y4YeHUe paboThI
AIEKTPOJBUTATENS.

N3mepenue KIIJ a5ekTpoaABUTaTEIbHOM YCTAHOBKH.
OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON
WHIYKIUU: HCCIEAOBAHUE W3MEHEHHHM 3HA4YCHUS U
HaIlpaBJICHUS] UHIYKIHUOHHOTO TOKa

7.21

dusnyecKkue SIBJICHUS B NPUPOJE: DICKTPUUECKHUE
SABJICHUS B arMmocdepe, DIICKTPUYECTBO  KUBBIX
OpraHu3MOB, MATHUTHOE T10JIe 3eMJIH, JIpeii] MOITF0COB,
POJIb MArHUTHOTO TOJIS JIJIs1 )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHuyeckue ycCTpOMCTBA: JIIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYCTUUK DICKTPUUECKON IHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTebHbIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NPEIOXPAHUTENH, 3JIEKTPOMArHUuT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA, FT€HEPATOp MOCTOSHHOTO TOKa

[IpoBepsiembie TpEOOBAHUS K PE3yJIbTATAM OCBOEHHUS OCHOBHOM

oOpazoBaTeapHOM TporpaMmsbl (9 Kiacc)

Kon
MpOBEPSIEMOT
0 pe3yJibTaTa

[TpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTeIbLHOM IPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUS

1.1

HCIIOJIBb30BATh U3YYCHHBIC ITOHATHA

1.2

Pas3IndaTh ABJICHHA 110 OIMMCAHWIO UX XapaKTCPHBIX CBOMCTB 1 Ha
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OCHOBE OITIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (u3mdeckoe
SIBJICHUE

1.3

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (HU3UYECCKUX SIBJICHUU B
OKPYXKAIoIeM MHpE, B TOM 4YHCIIC (PU3NYECKHE SIBICHUS B
IpUpoAe, TPH ITOM MEPEBOAUTH MPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(U3UYCCKUX SBICHUN

1.4

ONKCHIBATh W3YUYEHHBIE CBOWMCTBA TENl U (PU3HUECKHUE SIBICHUS,
UCTIONB3YSl (PU3NYECKUE BETUYMHBI, TIPU OMHCAHUU MPABUIBHO
TPaKkTOBaTh (PU3MYECKHN CMBICI HCHOJIb3YEMBIX BEIUYHH,
00O3HAaYEHUsI U E€OUHULBI (PU3NYECKHX BEIWYUH, HAXOAUTh
(GopMyJIbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYIO BEJIIMYUHY C
JPYTUMHU  BEJIMYMHAMH, CTPOUTH TpadUKud  H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUYUH

1.5

XapakTepu3oBaTh CBOWCTBA Tes, (DU3UUYECKUE SBICHUS U
MPOIIECChI, MCIOJIb3ysl M3YUCHHBIC 3aKOHBI, TP 3TOM J1aBaTh
CIIOBECHYIO  (DOPMYJMPOBKY 3aKOHa U 3allMChIBaTh €ro
MaTeMaTUYECKOE BhIPAYKCHUE

1.6

OOBSACHATHh (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJN, B TOM YHUCJIE
U B KOHTEKCT€ CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBISABIATh IPUUUHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTH
OOBsICHEHHE M3 2 - 3 JIOTUYECKUX IIaroB ¢ MOMOIIbI 2 - 3
U3YUYEHHBIX CBOMCTBAa (PU3NYECKHX SBICHUH, (QUINYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIe 3aa4n (OMUPAOIINECs Ha cucTeMy U3 2 - 3
YpaBHEHUI), UCHOJIb3YsI 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLIHE
(u3nuecKkrue BEJIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJadu
3aMKUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOLIUE WITU
U30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U  (POPMYIIbI,
HEOOXOMMbIE JIsl peIeHUs], IPOBOAUTH PacyeThl U OLICHUBATh
pPEATMCTUYHOCTh ~ TMOJYYEHHOTO  3HA4YeHUs  (PU3NYECKOil
BEJIMYUHBI

1.8

pacno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTH IIPU TOMOILU
(bU3MYECKUX METOAOB, HCIONb3YS ONHMCAHHE HCCIEIOBaHUS,
BBIJICIATh  IPOBEPAEMOE  MPEANOJOKEHUE,  OLEHUBATh
IIPAaBWJIBHOCTb TIOPsIIKA IIPOBEIEHMS HWCCIEIOBAHMSA, IEaTh
BBIBOJIbI, MHTEPHPETUPOBATH PE3yJIbTaThl HAOMIOACHUN WU
OIBITOB

1.9

IMPOBOJUTEL OIIBITHI I10 Ha6J'II-0I[€HI/IIO (1)I/ISI/I‘{€CKI/IX SIBIICHUW WJIN
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(bu3NYECKUX CBOMCTB TeJ: CAMOCTOATEIHHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HaOOpa 000PyIOBaHMUS, ONUCHIBATH X0/ OIBITA
U €T0 Pe3yJIbTaThl, GOPMYITHUPOBATH BHIBOIBI

1.10

IIPOBOJNUTH NPH HEOOXOIUMOCTH CEPHUIO TPSIMBIX HU3MEPCHHH,
ompenenssi  CcpeAHee 3HAYCHHWE U3MEPSEMOW  BEJIMYHUHBI
(poxycHOE paccrossHuE coOmparomeld JUH3bI), 000CHOBBIBATH
BEIOOp crioco0a u3MepeHus (M3MEepUTENHHOTO MPpUOopa)

1.11

POBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH
C  UCIIOJIb30BAaHUEM IMPSAMBIX M3MEPEHUM: IUIAHUPOBATh
UCCIIENOBAaHUE,  CAMOCTOSTENIBHO  COOMpAaTh  YCTaHOBKY,
(UKCUpOBAaTh  pe3yJIbTaTbl  MOJYYEHHOM  3aBUCUMOCTH
(¢u3MYEeCKUX BEIMYMH B BUAE TaOIWl U rpauKoB, J€JaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEAOBAHMS

1.12

IPOBOJUTh KOCBEHHBbIE M3MEPEHUsI (PUINYECKHX BEIUYUH:
IUIAHUPOBATh  M3MEPEHHs, COOHMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIIIOJHATH W3MEPEHHUs], CIENys NPEII0KEHHON
WHCTPYKIWH, BBIYUCIATH 3HAYEHNE BETUYUHBI U aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOM MOTPENIHOCTH
U3MEPEHUN

1.13

coONI0aTh MpaBUJia TEXHUKH O€30MacHOCTU MpU padoTe C
71a00paTOPHBIM 000PYAOBAaHUEM

1.14

pa3indyatb OCHOBHBLIC IIPHU3HAKW H3YYCHHBIX (I)HBI/ILIGCKI/IX
Moaeneﬁ: MaTrcpuajibHasa TOYKa, a0COJIFOTHO TBCPpAOC TCIIO,
TOYCUHBIM HMCTOYHHUK CBCTA, JIy4, TOHKas JIMH3a, IJIaHCTapHadA
MOJECJIb aTOMa, HYKJIOHHAsA MOACIIb aTOMHOI'O dApa

1.15

XapaKTepU30BaTh MPUHILIMIIBI AEHCTBUS U3yUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMHUCAHUS, HUCIOJb3YS
3HaHUS O CBOMCTBaxX (U3MYECKUX SIBICHUM U HEOOXOIUMbIE
bu3nUecKue 3aKOHOMEPHOCTH

1.16

WCIIOJI30BAaTh CXEMbl W CXEMAaTUYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB, W3MEPUTEITHHBIX TPHUOOPOB U
TEXHOJIOTUYECKNX  MPOIECCOB TMPH  pEHIeHWH  ydeOHo-
MPAKTUYECKUX 3aJ1ay, ONTHYECKHE CXEMbl ISl TOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIie TUH3e

1.17

OPUBOJUTH NPUMEPHI (HAXOAUTh HMHGPOPMAIUI0O O TMPUMEPAX)
NPAKTUYECKOTO  HCMONb30BaHUS  (PU3MUECKHX 3HAHUM B
MOBCEIHEBHOM JKM3HHM [JIs1 oOecnedeHus Oe30MacHOCTH Mpu
oOpaiieHuu ¢ MpuUOOpaMH M TEXHUYECKHUMH YCTPOWCTBaMH,
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COXpPAHEHMS 3JI0POBbS U COOJIIOJACHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKaIOIIEH cpelie

1.18

OCYIIECTBIIATH TOUCK HHPOpMAITNH (PU3UIECKOTO COJICPIKAHHS B
cetu HHTEpHET, caMOCTOSATENBHO (HOPMYIUPYSI TMOUCKOBBIN
3ampoC, HAXOAUTh NIyTH  OINPENEIICHUS  JOCTOBEPHOCTH
MOJIy9YeHHOW WH(GOPMAIIM HAa OCHOBE WMEIOIIMXCS 3HAHUA
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB

1.19

WCIIOJIB30BaTh TPHU BBHITIOJIHCHUHM YYEOHBIX 3aJaHWi Hay4YHO-
NOMYJISIPHYIO ~ JUTEpaTypy  (U3UYECKOTO  COACpIKAHUA,
CIIPaBOYHBIE MaTepHaybl, pecypcbl ceTtu HHTEpHET; BIaIeTh
NpueMaMu  KOHCIEKTUPOBAHUSA  TEKCTa, MpeoOpa3oBaHUs
HH(pOPMAIIHU 13 OJJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE MH(POPMALIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOTO
CoJlep KaHusl, MyOJIMYHO MPEACTABIATh PE3YNbTAThl MPOEKTHON
WM HCCIIEIOBATENIBCKOM NIEATENBHOCTH, IIPU 3TOM TI'PAMOTHO
WCIIOJIB30BaTh M3YYCHHBIM IOHATUMHBIN amnmapar M3y4aeMoro
pazzena (pU3MKHU U COPOBOXKAAThH BHICTYIUICHHE IIPE3EHTALIUEN C
y4€TOM OCOOEHHOCTEHN ayJMTOPUU CBEPCTHUKOB

1.21

OpU  BBIIIOJIHEHHM Y4YE€OHBIX TPOEKTOB U  HCCIEJOBaHUMN
(bu3MYECKUX MPOLECCOB paclpeesTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C [IOCTaBJICHHBIMM 3aJauaMH, CJIEAUTHh 3a
BBIMIOJIHCHUEM IUJIaHA JEWCTBUM W KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHMBATH COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb
IpyIIbl, BBICTPAMBATh KOMMYHUKAaTHBHOE B3aWMOJEHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI

[IpoBepsiembie 271eMeHTHI coaepkanus (9 kiacc)

Kon
pazaena

QJICMCHTA

Kon IIpoBepsieMble 2JIEMEHTHI COJICPIKAHUS

8

MEXAHNYECKHUE ABJIEHUA

8.1 Mexanuueckoe aBWxkEHHE. MarepuaibHas TOYKa.
Cucrema orcuera

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBMKEHUS

8.3 PaBHOMepHOE psIMOJIMHENHHOE ABUKEHUE
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8.4

HepaBHomepHoe npsimonuHeiiHoe nBrkeHue. CpenHsis
M MIHOBEHHAas CKOPOCThb Teja MPHU HEPABHOMEPHOM
JIBUKECHUU

8.5 YckopeHnue. PaBHOyCKOpEHHOE  NPAMOJIMHEMHOE
TBIDKCHUE

8.6 CBoOoanoe nmagenne. OneITe! I anuies

8.7 PaBHOMepHOE nBHKEHHME MO OKpyx)HOocTH. [lepuon u
yacTota oOpauieHus. JInHeitHas U yrioBasi CKOPOCTH.
[leHTpOoCcTpEeMUTETHEHOE YCKOPEHUE

8.8 IlepBsriit 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIMIT CynEPNIO3UIIUN CHUIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujla TPEHUS CKOJIbXKEHUS, CHIIa TPEHUS
MIOKOSI, IPYTHUE BUJIBI TPECHUS

8.14 Cwia TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
Y ckopenne cBOOOTHOTO MaieHUs

8.15 [emwxenne nmaner  Bokpyr Comnpma.  Ilepsad
KOCMHYECKasi CKOPOCTh. HeBecOMOCTh M meperpy3Ku

8.16 PaBHOBecue  maTepualibHOW  TOYKU.  AOCOIIOTHO
TBEPAOE TEJIO

8.17 PaBHOBECHE TBEpIOro TEjla C 3aKPEIUIEHHOM OCBIO
BpanieHuss. MoMeHT criibl. LleHTp TsxecTn

8.18 Nmnynse Tena. U3menenne ummyJsibca. IMIyibc CHITbI

8.19 3aK0OH COXpaHEHUs! UMITyJIbCca

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexanunueckas paboTa ¥ MOIIIHOCTh

8.22 PaGora cun TskectH, ynpyroctd, TpeHus. CBs3b
SHEPTUU U paboThI

8.23 [loTeHunanbHasi SHEpPrus Tejia, MOJHITOrO HaJ
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MOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHuMabHAs SHEPTHS CHKATON TPYKUHBI

8.25 Kunetnueckass sHeprus. Teopema O KHUHETHYECKOU
SHEPrUu

8.26 3aK0H COXpaHEHUS MEXaHUYECKOW SHEPTHH

8.27 [TpakTrueckue paboTHI:
OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBLKEHUSI Opycka
WA JBUKCHHUS IIApHUKa 110 HAKJIOHHOM MIOCKOCTH.
Omnpenenenre yCKOpeHHUsl Tea MpU PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCIMOCTH IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JBIKEHMM O€3 HayalabHOU
CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIAUM MPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HaYaJlbHOM CKOPOCTH MYTH OTHOCSITCS
KaK psAJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHU BPEMEHU OJIMHAKOBBI.
HccnenoBanrie 3aBUCUMOCTH CHIIBI TPEHUS CKOJTbKEHUS
OT CHJIBI HOPMAJIBHOTO /IaBIICHUSI.
Omnpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHMUS.
Ornpenenenue KeCTKOCTH NPYKHUHBI.
Omnpenenenre pabOThI CUITBI TPEHUS TPU PABHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOThl CUIIBI YIPYTOCTH TPHU MOIBEME
rpy3a C  UCIOJIb30BAaHUEM  HEMOIBWKHOTO U
MOJIBMYKHOTO OJIOKOB

8.28 duznyeckue SABJICHHS B MPUPOJIE: MPUIMBBI U OTJIMBBI,
nBrkeHne TutaHeT CONHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIDKCHUE KUBBIX OPTaHU3MOB

8.29 TexHuueckne yCTpOMCTBA:  CHHAOMETP, JATUYUKHU

MTOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKETHI

MEXAHUYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe neukenre. OCHOBHbBIE XapaKTEPUCTUKU
KoJie0aHUi: Iepuo/l, 4acTOTa, aMIUIUTY1a

9.2 MaremaTndecKkui 51 MPYKUHHbBIN MAasITHUKH.
ITpeBparieHue sHepruu npu KoneOaTeIbHOM JIBHKEHUN

9.3 3aryxaromue koneOaHus. BpiHyXIeHHbIE KoJeOaHUs.
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Peszonanc

9.4

Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[TpogonpHBIC W TIONIEpPEYHbIC BOJHBL. JJTMHA BOJHBI U
CKOPOCTh €€ pacrnpocTpaneHus. MexaHu4eCKue BOJIHBI
B TBEPJIOM TeJie, CCHCMUICCKUE BOJTHBI

9.5

3ByK. 'poMKOCTh 1 BhIcOTa 3BYKa. OTpakeHue 3ByKa

9.6

HNudpa3Byk u ynbTpazByk

9.7

[TpakTrueckue pabOTHL:

OnpeneneHue 4acTOoTbl M IMEepuUoAa  KoJieOaHUM
MaTE€MaTUYECKOr0 MaITHHUKA.

OnpeneneHue 4acToTbl M IMepuUoAa  KoJieOaHUM
IPY’KWUHHOTO MasATHHKA

HccnenoBaHue 3aBUCHUMOCTH IE€pHOJa KoJeOaHUU
IIOJIBEIICHHOIO K HUTH I'Py3a OT JUIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH IEpHOJa KoJeOaHUi
IIPY’KUHHOTO MasiTHUKA OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTHU TNEpUOJa KoJeOaHui rpysa,
IIOJIBEIICHHOIO0 K HUTH, OT MAacchl I'py3a U KECTKOCTU
npy>kuHbl. I3MepeHue yckopeHus cBOOOAHOTO NaJeHUs

9.8

DU3NYECKUE ABICHUSA B MPUPOIE: BOCIPUATHE 3BYKOB
JKMBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHE BOJIHBI,
IIYHaAMH, 3XO

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAaHUE
yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE U OSJIEKTPOMAI'HUTHBLIE

BOJIHBI

10.1 DONEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJTH

10.2 [[Ixana 31eKTPOMarHUTHHIX BOJIH

10.3 DNeKTpOMarHuTHas npupoga ceera. CKOpOCTh CBeETa.
BoJstHOBBIE CBOMICTBA CBETA

10.4 [IpakTrueckue pabOTHI:
N3ydyeHne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C
MOMOIIIbIO MOOUJILHOTO TesieoHa

10.5 ®dusuueckre SBICHUS B MNPUPOAE: OHMOIOrHUECKOe
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JEUCTBUE BUJIUMOTO, yIBTPapuOIETOBOTO u
PEHTIEHOBCKOTO U3JIyYEHUN

10.6

Texnunueckue YCTPOUCTBA: HCIIOJIb30BaHUE
AIIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

111

JlyueBas mojenb cBeta. ICTOUHHMKY CcBETa

11.2

[IpssMonuHeHOE PacpOCTPAHEHUE CBETA

11.3

OTtpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTpaKEHUS
CBETa

114

HpeJIOMHeHI/Ie cBeTta. 3aKoH IMPpCIIOMJICHUA CBCTA.
[TonHoe BHYTPCHHCC OTPAXKCHUC CBCTA

115

JIunza. Xo myden B JIMH3E

11.6

OnTtuyeckast cucreMa (1)0T0annapaTa, MHUKPOCKOIIa H
TCJICCKOIIa

11.7

I'maz kak onrThueckas cucreMa. bIM30pyKOCTh H
JAJIBHO30PKOCTh

11.8

Paznoxenue 6enoro ceera B ciektp. OnbiTel HploTOHA.
Clio)keHue CeKTpaIbHBIX [IBETOB. Jlucrepcust ceera

11.9

[IpakTrueckue padOTHI:

HccnenoBaHnre  3aBUCMMOCTH  yIjla  OTPaKEHHUS
CBETOBOTO JIyya OT yTJjia naJeHUsl.

N3yueHue xapakTEepUCTHK H300pakeHHs] IpeaMeTa B
IUIOCKOM 3€pKajie.

HccnenoBanve  3aBUCMMOCTH — yIVIa  MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJla NaJ€HUs Ha TPaHULE "BO3IYyX -
CTEKNO".

[Tomyuenne m300pakeHUH € MOMOIIBIO COOMparoIei
JIMH3BI.

Omnpenenenre (OKYCHOTO PACCTOSHUSL M ONTHYECKOMN
CHUJIbI COOMPAIOIIEH JIMH3BI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITEI MO BOCHPUATHIO IIBETa MPEAMETOB MPH HX
HaOJI0ICHUH Yepe3 LIBETOBbIE (PUITBTPHI

11.10

duznueckue sBIEHUS B npupoje: 3aTMeHus CoaHua u
JlyHbl, 1IBeTa Tel, ONTUYECKUE SIBICHUS B aTMocdepe
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(uBeT HEeba, pedpakiys, paayra, MEPax)

11.11 | Texuuueckue YCTPOMCTBA: OYKH, MIePHUCKOTI,
dboToanmapaT, ONTHYECKUE CBETOBOIbI

12 KBAHTOBBIE SABJIEHUA

121 OmnbiTel Pezepdopna m mmaHeTapHas MoOJeNnb aToMa.
Mogens atoma bopa

12.2 HcnyckaHue W NOTJOLIEHUWE CBETa aTOMOM. KBaHTBHI
JlnHenyaTtele CIeKTphI

12.3 PanuoaktuBHOCTE. Anba-, 6eTa- U TaMMa-u3IyueHus

12.4 Crpoenune aromHoro siapa. HyknonHas Mojzenb
aTOMHOTO sijipa. M30Torb!

12.5 PapnoaxktuBHbie npespamenus. [lepuon monypacnana
aTOMHBIX SIIEp

12.6 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAA0BOrO U
MacCOBOTO YHCEI

12.7 DHeprus CcBs3U aTOMHBIX si7iep. CBsI3b MacChl U SHEPTUU

12.8 Peakuuu cuHTe3a U fAeneHus sajaep. ICToYHUKY SHeprun
ComHna 1 3Be31

12.9 Anepnas oHepreTtuka. JlelicTBME paguOaKTUBHBIX
W3ITyYCHUH Ha JKUBBIE OPTaHU3MBI

12.10  |IIpakTtuueckue pabOTHI:
HaOmroneHne CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
U3ITyYCHHS.
HccnenoBanre TPEKOB: M3MEPEHUE SHEPTUM YACTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOorpadusim).
N3mepenne pagnoakTUBHOTO (hoHA

12.11 @usnyeckne SBICHUS B MPUPOAE: ECTECTBEHHBIN
paaoOaKTUBHBIN don, KOCMHYECKHE Jy4H,
PaIMOAaKTUBHOEC W3JIyYeHHUE MPHUPOIHBIX MHUHEPAJIOB,
JNIEUCTBUE PANUOAKTUBHBIX H3JIyYEHUHM HA OpPraHu3M
YeoBeKa

12.12 | Texuuyeckue YCTpOICTBA: CIEKTPOCKOT,
VHIMBUAYAJIBHBIA TO3UMETP, KaMepa Bunbscona
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IIpoBepsiembie Ha OI'D 1o duszuke TpedoBaHMs

K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa30oBaHUs

Kon
IPOBEPSAEMOr
0 TpeOOBaHMS

[IpoBepsiembie TpeOOBAHUS K TPEAMETHBIM pe3yJIbTaTaM
0a30BOT0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanust Ha ocHoBe DI'OC

1

[Tonnmanue ponau pU3NKK B HAYYHOU KapTHHE MUPA;
c(pOpMUPOBAHHOCTb 0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOU
CBA3M M IIO3HABAEMOCTH SBJICHUH TIPUPOABL, O POJIHU
HKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yoliel posin pU3nuKu
B Pa3BUTUM E€CTECTBEHHBIX HAyK, TEXHUKHM U TEXHOJOTUH, 00
HBOJIIOLIMM (PU3UYECKUX 3HAHMW M HMX POJIM B LEIOCTHOU
€CTECTBEHHOHAYYHON KapTUHE MHpa, O BKJIaJ€ POCCHUICKHX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE
IPOLIECCOB  OKPYKAIOUIEr0 MHpa, pPa3BUTHE TEXHUKU U
TE€XHOJIOTUI

3HaHus O BUAaX MaTepuu (BELIECTBO U MOJIE), O JIBKEHUU KaK
croco0e CyIliecTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU
TEOPUH CTPOEHUS BEIIECTBA, O (PU3MUECKOU CYITHOCTH SIBIICHUN
NpPUPOJIbl (MEXaHUYECKUX, TEIJIOBBIX, SJEKTPOMATHUTHBIX U
KBAHTOBBIX);

YMEHHE DPa3jinyaTh SBJIICHUS IO OMMCAHUIO KX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(bu3nUecKoe SIBJICHHUE;

YMEHHUE paclo3HaBaThb MPOSIBICHUE HW3YYEHHBIX (PU3MUYECKHX
SABJICHUM B OKPYXKAIOIIEM MUPE, BBIICISIS HUX CYLIECTBEHHBIE
CBOICTBA (TIPU3HAKHU)

Brnaaenve ocHoBaMy MOHATUHHOIO anmnapaTa ¥ CHMBOJIMYECKOTO
s3bIKa (PU3MKK W HWCIOJB30BAaHUE UX JJISI PEIICHHUS Y4EeOHBIX
3a/1ay;

YMEHHE XapaKTepU30BaTh CBONCTBA TeJI, ((U3NUECKUE SIBJICHUS U
MPOIIECCHI, HWCIONB3ysl (PyHIaMEHTaJbHBIE W OMITUPUYCCKUE
3aKOHBI

YMeHue onuchiBaTh M3YUYEHHBIE CBOMCTBA Tel M (hU3NYECKUE
SIBJICHUSI, UCTIONB3YS (PU3UUECKUE BETUUHHBI

Branenne ocHOBaMM METOJIOB HAay4YHOTO TO3HAHHS C y4ETOM
coOJII0/IeHus ITpaBuJiI 0€30MaCHOIO TPYy/a:

HaOMoIeHNe (PU3UYECKUX SIBIICHUM: YMEHHUE CaMOCTOSITEIIbHO
coOupaTh IKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JIAHHOrO Habopa
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00OpyZIOBaHUSI 1O WHCTPYKIIMH, OIKCHIBATH XOJ ONBITA M
3aMHCHIBATh €TO PE3YIbTaThI, (DOPMYIUPOBATH BHIBOIHI;
MPOBEICHUE TPSMBIX W KOCBEHHBIX H3MEPECHHH (Pu3ndecKkux
BEJIMYMH: YMEHUE IUIAHUPOBATh HM3MEPEHHUS, CaMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY [0 HWHCTPYKIUH,
BBIYUCIISITh 3HAYEHUE BEJIMUYUHBI M aHATU3UPOBAThH MOJIYYEHHBIE
pe3yJIbTaThl C YYETOM 3aIaHHOW MOTPENIHOCTH PE3YIbTATOB
W3MEPEHNM;

MIPOBEJICHUE HECIOKHBIX 3KCIIEPUMEHTAIBHBIX HCCIEIOBaHMUIA;
CaMOCTOSITENIbHO COOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY H
MPOBOJIUTh HUCCJIEAOBAHUE TI0 MHCTPYKIMH, MPEICTABIATh
MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJIEC TAOIHI]
u rpadUKOB, YUHUTHIBATh MOTPEIIHOCTH, JE€JIaTh BBIBOJBI IO
pe3yJIbTaTaM UCCIEN0BaHUS

[lonumMaHue XapakTEepHBIX CBOWCTB (DU3MYECKUX MoJeNeH
(MaTepuanbHasg TO4YKa, aOCOJIOTHO TBEPAOE TEJNO, MOJEIU
CTPOEHHUS Ta30B, XKUIAKOCTEH M TBEPABIX TeJ, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAss MOJI€JIb aTOMHOIO SiJpa) U yMEHUE
MPUMEHSIThH UX 1J1 00BsICHEHUS (PU3UYECKUX MPOIECCOB

YMeHne oOBACHIATh (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B
TOM 4YHCIIE W B  KOHTEKCTE CHUTyallud  MPaKTHUKO-
OPUEHTHPOBAHHOTO XapakKTepa, B YaCTHOCTH, BBISABJIATH
MPUYUHHO-CJICICTBCHHBIC CBSI3M W CTPOHUTHh OOBSICHEHUE C
OMOpON Ha W3YUYCHHBIC CBOMCTBA (PU3MUECKUX SIBJICHUH,
(bu3MYecKue 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICITH

YMeHue pemiath pacyeTHble 3aauu (Ha 6a3e 2 - 3 ypaBHEHHUM),
UCIIOJB3Ysl 3aKOHBI W (DOPMYJIbI, CBsI3bIBaIOIIME (DU3UUYECKUE
BEJIMUMHBI, B YACTHOCTH, 3aMMUCHIBATh KPATKOE YCJIOBUE 3aJ1a4H,
BBISBJISITh  HEJOCTAIONIME JIaHHBIC, BBIOMpPATh 3aKOHBI U
dbopmyJibl, HEOOXOIWMBIC [JII €€ peLIeHUs, HCIO0JIb30BaTh
CIIpaBOYHBIC JIaHHBIC, TPOBOJMTH pacueTbl M OILICHUBATH
pEaTMCTUYHOCTh  TOJIYYEHHOTO  3HaueHusi  (U3HUYECKOU
BEITMYMHBI, YMEHHE OMNpPEACNATh pPa3MEPHOCTh (u3ndeckoi
BEJIMYMHBI, TOJIyYEHHOM MPU PEIICHUU 3a/1a4n

YMeHue xapaKTepu30BaTh MPUHIUILI JACHCTBHS TEXHUYCCKUX
YCTPOMCTB, B TOM YHCIIC OBITOBBIX PUOOPOB, ¥ MTPOMBIIIIJICHHBIX
TEXHOJOTHUYECKHX IPOILECCOB IO HX OMHMCAHUIO, HCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUH W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH

10

YMEHHEe HCHO0Jb30BaTh 3HAHUS O (1)I/I3I/I‘ICCKI/IX ABJICHHUAX B
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NOBCEAHEBHON XM3HU 11 oOecriedyeHrs Oe30MacCHOCTH IpHU
oOpaiieHu C OBITOBBIMH NpUOOpaMHU W TEXHHUYECKUMHU
yCTPOMCTBAMH, COXpaHEHHs 370POBbs M COONIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYIKaIOIEH cpejie; MOHUMAaHNE
HEOOXOJUMOCTH  IPUMEHEHUS JOCTI)KEHUH  (U3UKH U
TEXHOJIOTMH JUIsl paliiOHaIbHOIO IPUPOIOTOIb30BAHUS

11 OmnbIT oucka, mpeoOpa3zoBaHus U MPEACTaBICHU HH(popMauu
(bu3MYECKOTO CONIEPKaHuUs C UCTIOIb30BAaHUEM HHPOPMAITIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIL;

YMEHHE OLIEHUBATh JIOCTOBEPHOCTH IMOJYYEHHON HH(pOpMaLUU
HAa OCHOBE MMEIIIMUXCA 3HAHUM W JONOJHUTEIBHBIX
VCTOYHHKOB;

YMEHHE MCIONb30BaTh MPU BBINOJHEHUH YUYEOHBIX 3aJaHU
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3MUECKOrO COAepKaHUs,
CIIPABOYHBIE MaTEPUAIIbI, pECYpPChI ceTH MHTEpHET;

BJaJieHUEe 0a30BbIMU HaBbIKaMH MpeoOpa3oBaHUsl UHPOpMauu
W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX NCTOYHUKOB

[lepedens 251eMeHTOB coepxkaHus, mpoBepsieMbix Ha OI'D o ¢usnke

Kon [IpoBepsieMblid DIEMEHT COJEPHKAHUSA

1 MEXAHNYECKUE ABJIEHUA

1.1 |Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema oTcuera.
OTHOCHUTENILHOCTh ABUKCHUS

1.2 |PaBHOMepHOE M HepaBHOMEpHOe JBIKeHHE. CpelHssl CKOpPOCTb.
dopmyna sl BBIYUCICHUS CPETHEN CKOPOCTH:

1.3 |PaBHOMEpHOE MPSAMOIHHEINHOE JBMKEHUE. 3aBUCUMOCTh KOOPIMHATHI
Te€Jla OT BPEMEHM B Cllydya€ pPaBHOMEPHOTO MPSMOJUHEHHOIO
JIBUKCHHS:

X(t) = Xo + Vyt.

['paduiky 3aBUCMMOCTM OT BpEMEHU JUIsl TPOEKIMU CKOPOCTH,
NPOEKIMU MepeMEIEHUs], MyTH, KOOPJUHATHI MPU PaBHOMEPHOM
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HpHMOHHHCﬁHOM JABHMOXCHHUUN

1.4 |3aBUCUMOCTH KOOpJAWMHATHI Tela OT BpPEMEHM B  Ciyyae
PaBHOYCKOPEHHOTO TTPSIMOJIMHEHHOTO JIBHKCHUS :
t2
X(t) =X, +Vp,t+a, - —.
2
@opMysbl 71T TPOEKIMHM TMEePEMEIIEHUs, TPOSKINH CKOPOCTH U
MPOCKIIMU YCKOPEHHUS TPU PABHOYCKOPCHHOM TPSIMOJIMHEHHOM
JBUKEHUU:
t2
s (t)=v,, - t+a,-—,
2
v, (t)=v,, +a,-t,
ax(t) = const,
2 2 =
V2X -V1X —2axs)(.
['padwky 3aBUCUMOCTH OT BpPEMEHH I TMPOCKIIUUA YCKOPEHUS,
MPOCKIIUU CKOPOCTH, IMPOCKIMHA TICPEMEIICHUS, KOOPAUHATHI TPH
PaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHYKEHUN
1.5 |CBobonnoe manenue. @opmyJibl, OMUCHIBAIOIINE CBOOOIHOE A IeHUE
Teja 10 BEPTHKAIM (JIBMKCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO
MOBEPXHOCTH 3eMiH). ['padky 3aBUCUMOCTH OT BPEMEHHU IS
MPOCKITMU YCKOPCHUS, TPOCKIIUA CKOPOCTH WM KOOPAWHATHI TIpHU
CBOOOTHOM IMaJICHUH TeJIa TI0 BEPTUKAIIN
1.6 |CkopocTh paBHOMEPHOTO JBIDKEHHS TejJa TO OKPYXHOCTH.

Hamnpasienue ckopoctu.
dopmyna Ajs1 BBIYMCICHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTU U
nepuo oOparieHus:

27R
V=—-.
T
LlenTpocTpeMuTenbHOE YCKOpEHHE. Harmpasnenune

LEHTPOCTPEMUTEIIBHOTO yCKOpeHusa. Popmysia i1 BBIYMCIECHUS
YCKOpEHHS:

a_V2
10 R

®opmyia, CBSI3bIBAIONIAs IEPUOJ U YaCTOTY OOpaIlleHHUS:
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1.7

Macca. I11oTHOCTB BCIICCTBA. CDopMyJ]a JJIA BBIYUCJICHUA IIJIOTHOCTH.:

P=V

1.8

Cuita - BekTopHas u3nyeckas BenndrHa. CIOKEeHHE CHIT

1.9

SBnenue naepunu. [lepsoiii 3akoH HeroToHa

1.10

Bropoii 3akoH HproToHa:

—

F=m-a.

CoHanpaBleHHOCTh BEKTOpPAa YCKOPEHHsSI Tella M BEKTOpa CHIIBI,
JEUCTBYIOLIEN HA TEJIO

1.11

Bzaumonericteue Tein. Tpertuii 3akoH HerotoHa:

— —

I:2—>1 = _F1—>2

1.12

TpeHHe IIOKOA U TPCHHC CKOJIbXKCHUA. CDopMyJIa JJIA BBIYHUCJICHUA
MOAYJIA CUJIBI TPCHHA CKOJIbXKCHUA!

Fszu-N

1.13

Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH
ynpyroi nedopmaiuu (3akoH ['yka):

F=k-Al

1.14

BC@MI/IpHOG TITOTEHUE. 3aKOH BCCMHUPHOT'O TAT'OTCHUA:

F= G,_mlFézmz_

Cuia TspkecTH. Y CKOpeHHe CBOOOIHOTO TaICHHUS.
dopMyna NI BBIYUCICHHS] CHJIBI TSKECTH BOJIM3U TOBEPXHOCTHU
3emuiu:

F =mg.

JBmxenue mnaner Bokpyr CoisHina. IlepBasg kocMuueckas CKOpOCTb.
HesecomocTs U nieperpysku

1.15

Nmrirynbe Tena - BeKTopHas ¢pu3ndeckasi BeTMInHA.
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p=mv

HNMmyJibCc CHCTEMBI TEIL.
N3menenre umnynbsca. MMnynbe cuibl

1.16

3aKoH COXpPAaHCHHA UMITYJIbCA JJIA SaMKHyTOP'I CUCTCMbI TCJI:
p =mV, + m,V, = const.

PeakTuBHOE JABHXKCHHUC

1.17

Mexanudeckas pabota. Dopmyina it BBIMUCICHUS paOOThI CHJIBI:
A=Fscosa.

Mexanndeckast MOITHOCTD:

1.18

Kunernueckas ¥ NOTEHIUAIIbHAS SHEPTHS.
®opMyita u1sl BBIYACIEHUS KHHETUYECKOW SHEPTHUH:
2
mv
E, =—.
2
Teopema 0 KHHETUYECKON DHEPTHH.

dopmyia 1 BBIYUCICHUS TOTEHIIMAIBHOM SHEPTUU TeJla, TOAHSITOTO
HaJ 3eMJIEN:

E, = mgh

1.19

MexaHn4deckast YHEeprusi:
E = Ex + E,.

3aKOH COXpaHEHUSI MEXaHWYeCKoW sHepruu. @opmyna aJisl 3aKOHA
COXPAHEHHSI MEXaHUYECKON YHEPTUU B OTCYTCTBHUE CUJI TPEHUSL:

E = const.

[IpeBpalieHre MEXaHUYECKOW SHEPTUU ITPU HAJIMYUU CUJIbI TPEHHUS

1.20

[IpocThie MexaHU3MBI. "30JI0TO€ MPABUIIO" MEXAHHKHU.
Peruar. MOMEHT CuJIbI:

M = FI.

VYcnoBue paBHOBECHS pblyara:
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M+ My +...=0.

[TonBMKHBINA Y HETTOABYYKHBIN OJIOKH.

— Anone31-1aﬁ
KITJ] npocThix MeXaHH3MOB, "1 = A

aTpadyeHHas

1.21

JlaBneHue TBEpAOTO TEIA.
dopmyna sl BBIYUCICHUS JaBJI€HUs TBEPAOTO Tea:

JlaBnenue raza. AtMocepHoe TaBIeHHE.
['mapocraTruueckoe AaBIE€HUE BHYTPU KUJKOCTH.
dopmyna sl BBIYUCTICHUS JaBJICHUS BHYTPU KUIKOCTH:

p =pgh+p,,

1.22

3akoH [Tackans. ['mapaBnuueckuii npece

1.23

3akoH Apxumena. dopmyna i ONPENEICHUS BBITATKUBAKOIICH
CUJIBI, ISUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUAKOCTb WUJIU Ta3:

FApx. =pgV.

Ycnosue niaBanus Tena. [lmaBanue CyJ0B U BO3AYXOILIIaBaHHC

1.24

Mexanuueckue KoieOaHusl. AMIUIMTYAa, TEPUOJ U YacToTa

koneOanuii. dopmyna, cBA3bIBaOlIAas  YacTOTY W MEPUOJ

1

Koe0aumii; V= T

1.25

Maremarndeckuil U Npy>KUHHBIA MasATHUKU. [IpeBpamienne sHepruu
Py K0JIeOATETHHOM JIBHXKCHHUH

1.26

3aryxatomue Koiebanus. BeiHy)aeHHbIe Konebanus. Pezonanc

1.27

Mexanndeckre BOJHBL. [IpomonbHBIE U TIONIEpEYHbIE BOJIHBI. J[JinHa
BOJIHBI U CKOPOCTh PaCIpOCTPAHEHHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ['poMKOCTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha
rpanuie AByx cpe. Mudpa3Byk u ynpTpa3ByK
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1.29

[TpakTrueckue paboThI

N3MepeHue cpelHEN IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI,
KECTKOCTU TPYKUHBI; KOAP(DUIIMEHTA TPEHUS CKOJBXKEHUS; paboTh
CHJIBI TPSHHSI, CUITBI YIIPYTOCTH; CPEIHEH CKOPOCTH IBIKEHUS Opycka
10 HAaKJIOHHOW IUIOCKOCTH, YCKOPEHHs OpycKa TpH JBIKESHUHU TIO0
HaKJIOHHOM  IJIOCKOCTH; 4YacTOThI W  Iepuoja  KoJjeOaHuid
MaTEeMaTHYECKOTO MasTHHUKA, YacTOTBl W TIepuoja KojeOaHui
NPYXKUHHOTO MasTHUKA; MOMEHTa CHWJIBI, IEHCTBYIOIIETO HAa phIYar;
paboOTBl CHJIBI yNPYrOCTH TIPU TOABEME Tpy3a C IOMOIIBIO
HEMOBMKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPpy3a ¢
IIOMOIIBIO TOABMKHOIO OJIOKA.

HccnenoBanrie 3aBUCUMOCTH  apXMMEIOBOW CHJIBI  OT o0O0beMa
MOTPYKEHHON YaCTH TeJa U OT IJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTHU
BBITAJIKMBAIOIICH CHUJIBI OT MACCHI T€JIa; CHJIBI TPEHHUS CKOJBKECHUS OT
CHJIBI HOPMAaJbHOTO JaBJIEHUS M OT pOJa TOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B TMPYKHUHE, OT CTENEHH AePopMariuu
NPY>KUHBI; YCKOpEHUs Opycka OT yIJla HakJIOHA HarpaBJsIoleH;
nepuojia (4acToThl) KoJieOaHUN HUTSIHOTO MasATHUKA OT JIJTMHBI HUTH;
nepuojia KoyieOaHUW MPYKMHHOTO MasTHHKA OT MacChl TIpy3a H
KECTKOCTU TPYKHMHBI; HCCIEAOBAHWE HE3aBUCUMOCTH IIEPUOAA
KOJIEOaHHI HUTSTHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka ycinoBusi paBHOBECHS phluara

1.30

Pu3nyecKue ABJICHUS B IPUPOAE: IPUMEPBI IBUKEHHUS C PA3JIUYHBIMU
CKOpPOCTSIMHU B JKMBOW M HE)KUBOW ITPUPOJE, ACUCTBUE CUJIBI TPEHUS B
NPUPOAE U TEXHUKE, MPWINBbBI W OTJIUBBI, JIBH)KECHUE IUIAHET
ConHEeYHON CHUCTEMBI, PEAKTUBHOE [IBUKEHUE YKUBBIX OPraHU3MOB,
phIUary B TeJie YeI0BEKa, BIMSIHUE aTMOC(HEPHOTO JaBICHUS HA )KHUBOU
OpraHv3M, IUIaBaHUE pPbIO, BOCHPUSTHE 3BYKOB >KMBOTHBIMU,
3eMJIETPACEHNE, CEICMUYECKUE BOJIHBI, [IyHAMU, 3XO

1.31

TexHudeckue yCTPOMCTBA: CIUAOMETP, JATUYUKUA  IIOJIOKEHHUS,
pacCTOSIHUSI W YCKOPEHHS, JTUHAMOMETp, MOIIIUIHUKH, PAaKETHI,
phIuar, MOJABMIKHBIN M HETIOJBWKHBIN OJIOKH, HAKJIIOHHAS TIIIOCKOCTD,
MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONIUECS COCYbI, YCTPOHUCTBO
BOJOINPOBO/A, TUIAPABIMYECKUI TMpecc, MaHOMETp, OapomeTp,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETpP, HXOJIOT, UCIOIb30BAHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHA

2.1

OCHOBHbIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KUHETUUYECKON  Teopuu
CTpoeHHsI BelecTBa. Monenan TBEPAOro, KUIKOTO U Ta3000pa3HOro
coctosiHui BemecTBa. Kpucramnmaeckue n amopdabie Tena
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2.2

JIBmkenne vactuil BemecTBa. CBsA3b CKOPOCTH JBIKEHUS YAaCTHI] C
TeMIiepatypoil. bpoyHoBckoe aBmxenue, nuddysus

2.3 |CmaumBaHUE U KalWUISIPHBIE SIBICHUS
2.4 | TemnnoBoe paclIMpeHHUE U CHKaTHE
2.5 |TennoBoe paBHOBECHE
2.6 |Buytpennss osnHeprus. PaGora u Teronepenaya Kak CHOCOOBI
W3MEHEHUSI BHYTPCHHEHW SHEPTHH
2.7  |Buasl Teruonepeaaun: TEIIONPOBOAHOCTb, KOHBEKITUS, U3TyUYCHUE
2.8 |HarpeBanme u oxmaxaeHue Ten. KommduecTBO TEIUIOTHL Y enbHas
TEII0EMKOCTb!
Q=cm(ty - ty)
2.9 |3akoH coxpaHEHHUs PHEPruud B TEIUIOBBIX Mpolieccax. YpaBHEHHE
TEIUIOBOTO OajaHca:
Qi+Q2+..=0
2.10 |Ucnapenne u KoHAeHcamus. V3MeHeHHe BHYTpPEHHEW SHEpPTruu B
MPOLIECCE UCTIAPECHUS U KOHACH AU, Kunenne »XuaKkocTu. Y AeinbHas
TEIJI0Ta MapooOpPa30BaHUSL:
=2
m
2.11 |BrnaxHoCTb BO31IyXa
2.12 |[InaBnenue u kpuctamuianus. i3Menenue BHyTpeHHEW YHEPTHH TIPU
TUTABJICHUH M KPUCTAUTM3AINU. Y IeTIbHAs TETJI0Ta TUIaBIICHUS:
=2
m
2.13 |BHyTpeHHssT DdHEpPrus CropaHus TOIUIMBA. YJeiabHas TeIioTa
CrOpaHus TOTUTNBA:
q=—
m
2.14 |Tlpunmunel pabGoTel TemioBbix apurareneit. KIIJ[ TtemmoBoro
JIBUTATEJISI
2.15 |IIpaktuyeckue pabOTHI
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W3mepenne yAenbHOU TEMIOEMKOCTH METAINIMYECKOTO LUINHAPA;
KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TEMIIEPATYPHI
(¢uKCHpPOBaHHON Macchl, B KOTOPYIO OIyIIEH HArpeThlii LWIHHID;
KOJIMYECTBA TEIUIOTHI, OTIAHHOIO HArpeTbiM LWJIMHIAPOM, II0CIe
OIyCKaHHs €r0 B BOJY KOMHATHOW TeMIlepaTypbl; OTHOCUTEIBLHOMN
BJI&YKHOCTH BO3/YyXa; YACIbHOMN TEIJIOTHI IIJIaBJICHUS JIbJA.
HccnenoBanre HM3MEHEHUSA TEMIIEpATypbl BOIBI IPHU  Pa3iIMYHBIX
YCIIOBUSIX; SIBJICHUS TEIUIOOOMEHa NpU CMELIMBAHUU XOJIOJHOM M
ropsi4el BOJBI; IIPOLECCa UCIIAPEHUS

2.16 |®usuueckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHE U
KalWJUISIPHBIC SIBJICHUS B IPUPOJIEC, KPUCTAIIBI B IPUPOJIE, U3IIYyUEHUE
ComnHila, 3aMmep3aHue BOJJOEMOB, MOPCKUE OpHU3bl; 00pa30BaHUE POCHI,
TyMaHa, UHEesl, CHera

2.17 |TexHuueckue yCTPONCTBA: KAMWUISAPHI, MPUMEPHl HCIOJb30BaHUS
KPUCTAJUIOB, JKUIKOCTHBII TEPMOMETP, TATYUK TEMIIEPATYPBI, TEPMOC,
CUCTEMA OTOIUIEHUS JIOMOB, THUTPOMETPBI, ICUXPOMETpP, MNapoBas
TypOWHa, ABUTATE]Ib BHYTPEHHETO CrOpaHus

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 |Dnektpuzarus Ten. /IBa BUIa dIEKTPHUESCKUX 3apsIOB

3.2 |BzauMopericTBue 3apsHKEHHBIX Tel. 3akoH Kynona

3.3 |3aKkoH coxpaHEHUS AICKTPUUECKOTO 3apsiia

3.4 |Dmektpuueckoe Tmone. HampsokeHHOCTh  DJCKTPUYCCKOTO  ITOJIS.
[IpuHUMO CynepHo3uLMKU IEKTPUUYECKUX MoJield (Ha KaueCTBEHHOM
YPOBHE)

3.5 |Hocutenu snextpuueckux 3apsiaoB. JefcTBUE IJIEKTPUUECKOTO OIS
Ha AJIEKTpUYECKue 3apsbl. [[pOBOMHUKY U TUATIEKTPUKU

3.6 |IlocTostHHBIN PMEKTPUYECKUN TOK. JIeHCTBUS DJIEKTPUYECKOTO TOKA.
Cuia Toka. HanpsixeHnue.
=4

t
A
U=—
q
3.7 |DnmeKkTpuyYeckoe  COMPOTHUBIICHHE.  YJIETbHOE  DJIEKTPUUECKOE

CONPOTUBJICHUE:
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S
3.8 |3akon OMa jist yyacTKa JIeKTPUUECKOM LIeTH:
| = U
R
3.9 |IlocnemoBarenbHOE COCTUHEHNE TPOBOTHUKOB:
h=IL;U=U;+Ux R=R;+R..
[TapannenpHOE COeMHEHUE TIPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
Ur=Uz I =11+ 1; R=—5.
2
CMemaHHbIE COSTMHEHHUS TPOBOTHUKOB
3.10 |PaGoTa u MOIIHOCTBH JIESKTPUIECKOTO TOKA.
A=U-T-t;,P=U"1I
3.11 |3axon JIxoynsa-Jlenna:
Q=12"R-t
3.12 |OmeiT Opcrena. MarHWUTHOE TOJIe TIPSIMOTO TMPOBOJHHKA C TOKOM.
JIvHMY MarHUTHOW MHIYKUIUH
3.13 |MarauTHOoe TOJie TIOCTOSHHOTO  MarHWTa. B3ammojeiicTBue
MTOCTOSTHHBIX MarHUTOB
3.14 | leiicTBME MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM
3.15 |Onbrtel @apanes. SABiaeHue >meKTpoMarHuTHOW uHaykuuu. [IpaBumo
Jlenma
3.16 |IIpaktuueckue pabOThbI

N3mepeHne 31eKTpUUeCcKOro COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH
ANEKTPUUECKOT0 TOKA; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBanre 3aBUCHMOCTH CHJIBI  TOKAa, BO3HUKAIOIIETO B
MPOBOJAHUKE (PE3UCTOPHI, JaMIIOUYKa), OT HAMpPSHKEHHS HAa KOHIAX
MPOBOJIHUKA; 3aBUCUMOCTH COMPOTHUBJICHHUS OT JJIMHBI MPOBOJIHHKA,
IJIOIIA/IA €T0 TIOTIEPEYHOTO CEYEHUS U YACIBHOTO COPOTUBIICHUS.
[IpoBepka mpaBuia IS DJIEKTPUUYECKOTO HAMPSHKEHUS —TPU
MOCJIEIOBATEILHOM COCIMHEHHH TPOBOJHUKOB; TpaBUia ISl CUIIBI
ANIEKTPUUYECKOTO TOKA MPHU NapajuieIbHOM COEAMHEHUU MPOBOIHUKOB
(pe3ucTOphI U JTAMITOYKA)
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3.17

dusnueckre SABICHUS B TNPUPOJE: DIEKTPUUECKHE SBICHUS B
atMoc(epe, dIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJIE
3emutd, 1per( MoJIr0COB, pOJIb MArHUTHOTO MOJIS ISl XKU3HU Ha 3eMIle,
HOJISIPHOE CUSTHHE

3.18 |TexHuueckne yCTpPOWCTBA: DIEKTPOCKOM, aMIEPMETP, BOJBTMETD,
peoCTaT, CYETUYHK DJICKTPUUICCKON IHEPTUH, IIICKTPOOCBETUTEIHHBIC
puOOPBHI, HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (mpumepsl),
AIEKTPUUECKHUE MPETOXPAHUTENH, HIICKTPOMATHUT, JIEKTPOIBUTATEITH
MOCTOSIHHOT'O TOKa, TeHEpaToOp MOCTOSTHHOTO TOKa

3.19 |DnexkrpomarauTHBIC BOIHBIL [lIKama 3JI€eKTpOMarHUTHBIX BOJTH

3.20 |JlyueBas mojensb cBeTa. [IpsMonuHeitHOe paclipocTpaHEHHE CBETA

3.21 |3akon otpaxeHus ceera. [lnockoe 3epkaino

3.22 |IIpenomienue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 |Jlucmepcus cBeTa

3.24 |Jlunza. Xom nydedr B nuH3e. DOKYCHOE pPACCTOSIHUE JIMH3BI.
OnTuyeckas cuja JIMH3BI:

D=1/F

3.25 |I'ma3 xak ontudeckas cucreMa. OnTudeckue mpuoopsI

3.26 |[IpakTtuueckue pabOThI

N3mepenne ONTUYECKON CHIIbl COOMparomiel JUH3BI; (POKYCHOTO
paccTosiHusl coOuparoieit JTUH3bI (110 CBOMCTBY pPaBEHCTBA pPa3MEPOB
npeaMeTa U u300pakeHus, Korja MpeaMeT PacloiiOKEeH B JIBOMHOM
doxyce), mokazaTes MpeJIOMIICHUS CTEKIIA.
HccnenoBanre cBOWCTBa M300paKEHHS, MOJTYUYEHHOTO C TOMOIIBIO
coOuparomeli JIUH3bI; W3MEHEHHS (OKYCHOTO PaCCTOSIHUS JBYX
CII0)KCHHBIX JIMH3; 3aBHCHUMOCTH YTJIa TIPETOMJICHUSI CBETOBOTO JTy4a
OT yrJjla MaJIcHUs Ha TpaHulle "BO3ayX - CTEKJIO"

3.27 |O®usnueckue sBICHUS B mipupoje: 3armenns ConHila u JIyHbl, 11BeTa
TeJ, ONTUYECKue siBIeHUs B arMmocdepe (uBer Heba, pedpakius,
paayra, MUPax)

3.28 |TexHwdeckue yCTpPOWCTBA: OYKH, TMEpUCKON, (oroanmapar,
OTITUYECKHUE CBETOBO/IBI

4 KBAHTOBBGBIE ABJIEHUA
4.1 |PamuoakTuBHOCTH. Anb(da-, Oera-, ramma-usaydyeHus. Peakiuu
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anb(a- u 6eTa-pacnaga

4.2 |OnbiTel Pesepdopna mo paccesHuto anbda-yactuul. Ilnanerapnas
MOJieIb aToMa

4.3 |CocraB aToMHOTO sjipa. M30TOIbI

4.4  |Ilepuox nmosypacnaja aTOMHBIX siAEp

4.5 |SnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAI0BOIO M MAaCCOBOIO
qucen

4.6 |Dusuyeckue SBICHUS B MPHUPOJIC: €CTECTBEHHBIN paJHMOaKTUBHBIM
¢GboH, KOCMHYECKHE Iy4d, PaJHOAKTUBHOE H3IyYCHHE MPUPOIHBIX
MUHEpAJIOB, JEHCTBHUE pPAJAMOAKTHUBHBIX H3IYYCHHM HAa OpraHu3m
YeJioBeKa

4.7 |TexHuyeckue  yCTpPOMCTBA:  CHEKTPOCKOMN,  HWHIUBHUAYaIbHBIM

AO3UMCTpP, KaMCpa BI/IJ'II)COHa, AACPHAaA SOHCPIrCTHUKA
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Koutpoasubie JlabopaTtopHbie
n/n NpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®usuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpPa
bubmuoreka [{OK
11 Dusitka - Hayka o IpHpoze 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 PH3HYECKHIC BETHHHIbI 2 ! https://m.edsoo.ru/7f416194
. bu6nmorexa LIOK
1.3 EcrecTBeHHOHAyYHBIN METO/I MTO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepponayanbHble CBeJ¢HHA O CTPOCHHMH BeleCTBA
bubmmoreka IIOK
21 CTpoenne peiectsa ! https://m.eds00.ru/7f416194
29 JIBr>kKeHMe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnmnoreka LIOK
' BEIIIeCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 ArperatHsie COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej
3.1 MexaHndeckoe IBIKEHNE 3 bubmmorexa LJOK

https://m.edsoo0.ru/7f416194
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bubnunorexa LIOK
3.2 MHepuus, Macea, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bub6nmoreka [IOK
3.3 Cuna. Buppt e 14 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubnuoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 Atmoceproe nasiene 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pasneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPIrus
bu6nmorexa LIOK
> Pabora i momeocTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 Hpocreie Mexanm3mb! S 1 https://m.edsoo.ru/7f416194
bubnmnoreka LIOK
53 Mexanieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pasa Koutpoasubie JlaGopaTtopHbie (wpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3nen 1. TensioBble siBeHUs
. bubnuoreka [{OK
11 CTpoeHHe u CBOHCTBA BelleCTBa ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tenonbie mpoteccht 21 . > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tela 7 1 bubmuoreka [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bubmmoreka IIOK
23 MarmuTHbIC ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
24 DEKTPOMATHHTHAS HHLYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PeszepBHOe Bpemst 3
BIIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB 110 68 3 145

I[MTPOT'PAMME
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM u(ppoBbIE
Ne mi/m pasi Kontpoabusie JlaGopaTtopHbie (unbp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. Mexannyeckue siBJIeHHs
11 MexaHnueckoe IBMKEHHUE U CITOCOOBI €0 10 1 bubnunoreka LIOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
12 Baanmorercreue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKoHbI COXpaHCHNUA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue KoJed0aHusi M BOJHbI
bubnmnorexa [IOK
2.1 MexaHn4eCcKHe KoueOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEeKTPOMArHuTHOE MoJe U 5 9 bubnuotexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubmorexa [TOK

https://m.edsoo.ru/7f41a4a6
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bubnunorexa LIOK
4.2 JIuH3BI ¥ onITHYECKUE TPUOOPHI 6 3 https:/m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazgen 5. KBanTOBLIE IBJICHUSA
bubnunoreka LIOK
51 Hcnyckanue v moriomeHne cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.2 CTpoeHue aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopToputenbHO-0000IaI0IM i MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 9 bubmuoteka [IOK
' Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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